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a Groundwater Level Measurements - Reduced Level
- i Date Water Level (m below ground level)
q Borel Bore 2 Bore 3 Bored Bore 5 Bore 6
' E Ground Level 99.869 99.125 97.269 96.994 97219 96.03
19 January 1997 97.359 95.475 34429 93.744 95.019 93.63
a 19 February 1997 97.509 95.725 94.329 93.984 95.019 93.74
: | 19 March 1997 97.419 95.645 94.229 93.794 94.869 93.78
- 19 April 1997 97.409 95.615 94259 93.874 94.909 93.84
g 19 May 1997 93.709 93.614 94719 9328
19 June 1997 95.679 95.275 94319 93.964 94.769 944
g 19 July 1997 95.579 95.145 94169 93.924 94.189 93.61
19 August 1997 95.899 95.465 94449 94.174 94,6599 948
________ 19 September 1997 95,559 95.145 94.199 93.834 94.689 94.32
s 19 October 1997 96.059 95.605 94339 95_’.824 95.049 9415
! 19 November 1997 95.889 65.625 94.519 94284 94,529 92,98
L 19 December 1997 95.989 95.565 94.50% 94,194 94,619 9191
g 19 January 1998 95.349 94.925 94.069 93474 94,399 94 03
’ 19 February 1998 95.319 94.885 93.959 93434 94.349 93.97
. 19 March 1938 95.289 G4.855 93.919 93.394 94.619 93.93
! 19 April 1998 95.319 94.905 $3.939 93.194 94.649 93.94
19 May 1998 95319 95.005 94,049 93.634 94449 94,17
= 19 June 1998 95499 95.185 94.439 93.694 94.659 9433
@ 19 July 1998 95.909 95435 94.139 94.104 94,999 934
: ’ 19 August 1998 95.569 95.155 94,169 93.694 94.539 93.71
19 September 1998 95.609 95.195 94189 93.754 94.659 9341
g 19 October 1598 95479 95,165 94419 93.664 94,639 943
19 November 1998 95.529 95,195 94.089 93.764 54639 9434
19 December 1998 95.809 95.425 94,319 93.844 94.669 94.39
I 19 January 1999 595439 95.095 93.999 93.494 94.349 93.98
19 February 1999 95239 94.845 93.599 93.064 94.509 93.92
- 19 March 1999 95429 95.025 94.009 93.514 94.479 93.77
H:[ 19 April 1959 95449 95.055 94,059 93.574 94.509 941
i . |20 May 1999 95,709 $5.205 94319 93.854 94.669 54.21
g, 10 June 1999 95.709 95.305 04289 93.884 94729 94.33
! 08 July 1999 95489 95.065 94.09% 93,734 94.549 94,12
- 12 August 1999 95.569 95.135 94.189 93724 94.499 94.06
!% 09 September 1999 95.619 95235 94299 93.784 94.589 942
14 October 1999 95.569 95.145 94219 93.744 95.569 94.1
- 10 November 1999 95439 95.015 24139 93584 94389 94.03
' . 09 December 1999 95.509 95.055 24.159 93,624 94,319 94.03
'.
i
i
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Groundwater Level Measurements - Reduced Level
Date Water Level (m below ground level)

gg Borel Bore 2 Bore 3 Bore 4 Bore 5 Bores
20 January 2000 95.259 94.835 93.859 93.404 94.269 93.82
! 24 February 2000 95,299 94.885 93919 93.474 94,399 93.88
i 23 March 2000 95.449 94,595 94.039 93.604 94.439 94.02
’ 20 April 2000 95.309 95.785 93.909 93.474 94.359 93.87
= 01 May 2000 95.429 94,995 94,049 93.594 94.429 93.98
ﬂ 01 June 2000 95.549 95.135 94.189 93.714 94.539 94.1
14 July 2000 95.719 95.025 94.059 93.624 94479 94,23
I 01 August 2000 95.719 95315 94.459 94.014 94.819 94.25
01 September 2000 95.64% 95235 94309 93.864 94,649 94.16
. 01 October 2000 95.509 95,085 94.189 93.714 94.499 94.12
i 23 November 2000 95.379 94,945 94,069 93.664 94.429 9416
- 22 December 2000 95.309 94,835 93.969 93.494 94.239 93.86
- 18 January 2001 95.349 94.895 94.019 93.564 94.359 93.98
] 22 February 2001 95.149 94.805 93.819 93.384 94,249 93.85
29 March 2001 95.289 94,505 93.939 93.544 94.479 94.06
o 18 April 2001 95.079 94.705 93.759 93.114 94.249 93.85
| 17 May 2001 95.179 94.805 93.839 93.414 94.299 93.89
: 29 June 2001 95.409 94.965 94,049 93.614 94.459 94.05
----- 16 July 2001 95369 94.855 94.369 93.894 94.649 94.27
| 17 August 2001 96.159 95.715 94.799 94374 95.119 94.76
S 26 September 2001 95239 94,835 93.929 93.454 94,309 93.87
25 October 2001 95.439 95.015 94129 93.614 94 469 94.03
| 20 November 2001 95379 94.965 94.039 93.564 94.409 93.96
' 12 December 2001 95.769 95.335 94.369 93.944 94.789 9435
17 January 2002 95,549 95.145 94.179 93.714 94.559 94.12
13 February 2002 95.399 94.975 94.009 93.574 94,499 94.05
27 March 2002 95.329 94915 93.999 93.544 94.399 93.94
18 April 2002 95.139 94.735 93.819 93.374 94.249 93.79
27 May 2002 95.339 94.895 93.989 93524 94.439 93.95
24 June 2002 95.959 95.535 94.589 94,094 94919 94.46
31 July 2002 95.879 95.425 95.539 94,014 94.769 94.32
28 August2002 95519 95.105 94.209 93.724 94549 94.08
23 September 2002 95.569 95.202 94.199 93.854 94.779 94.35
23 October 2002 95.549 95.155 94159 93,694 94.589 94.15
26 November 2002 95.369 94975 94,019 93514 94.449 93.95
24 December 2002 95.339 95.025 93.989 93.534 94.409 93.9
. 23 January 2003 95.419 95.055 93.949 93.644 94,792 94.26

Appropriate Solutions ¢ Appropriate Technology
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Groundwater Level Measurements - Reduced Level
Date Water Level (m below ground level)
Borel Bore 2 Bore 3 Bore 4 Bore5 Bore 6

26 February 2003 94979 94.575 93.619 93174 94.059 93.57
27 March 2003 94919 94.495 93.569 93.134 94,049 93.54
30 April 2003 94.549 94.525 93.589 93.154 94.059 93.55
29 May 2003 95.249 94.845 93.879 93424 94329 93.83
24 June 2003 95.619 95.225 94,189 93.794 94.849 9435
22 July 2003 95.549 95.145 94.179 93.684 94.569 94,07
28 August 2003 95.859 95.435 94 489 93.994 94.809 94,34
29 September 2003 96.409 96.025 94.859 94.694 95.729 95.3
23 October 2003 95.549 95.145 94.219 93.634 94489 94.01
24 November 2003 95.389 95.025 94,079 92,604 94.469 93.98
23 December 2003 95.299 94.925 93.969 93474 94.349 93.83
28 January 2004 95.469 95.025 94,089 93.554 94.359 93.86
27 February 2004 96.279 95.845 94.809 94544 95.509 9511
31 Maxch 2004 95.149 94.765 93.849 93374 94,229 93.79
29 April 2004 95.019 94.625 93.689 93.354 94109 93.67
28 May 2004 95.449 94,985 94.159 93.664 94.409 94
25 June 2004 95.879 95435 94,549 94.044 94,749 9435
22 July 2004 95,559 95,105 94.229 93.724 94.419 94
26 August 2004 95.969 95.465 94.619 93.974 94.629 9423
24 September 2004 95.749 95.345 94,279 94,024 95019 94.6
28 October 2004 95539 95.085 94,189 93.704 94449 94.03
30 November 2004 95.339 94 845 93.939 93.524 94.309 93.9
17 December 2004 95.379 95.005 94,029 93.654 94469 2405
20 January 2005 95,109 94.765 63.829 93574 94.199 93.69
15 February 2005 95.169 94.815 93.869 93404 94219 93.72
23 March 2005 95.469 95.025 94.08% 93.544 94.299 93.84
06 April 2005 95.529 95.075 94.159 93.604 094,329 93.87
Minimum 94,92 9450 93.57 92.60 94.05 91.91
Mean 95.58 9512 94.14 93.67 94.56 94.01
Maximum 9751 95.79 94.80 94.37 95.57 94.80
Groundwater Fluctuation (m)
May 1997 - April 1998 03 08 038 1.1 (122 29
May 1998 - April 1999 87 0.6 0.8 10 0.7 1.0
May 1999 - April 2000 05 1.0 0.5 0.5 13 0.5
May 2000 - April 2001 0.6 06 07 0.9 0.6 0.4
May 2001 - April 2002 1.0 1.0 1.0 1.0 09 1.0
May 2002 - April 2003 1 1 1 1 09 09
May 2002 - April 2004 14 14 1.2 21 1.6 186
May 2004 - April 2005 09 0.7 0.8 0.7 0.8 09

Appropriate Solutions

¢  Approprate Technology




Masterton District Council

M w H Masterton Landfill
: Assessment of Environmental Effects

APPENDIX F: Groundwater, Surface Water and Macroinvertebrate
Survey Monitoring Results

¥
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Project Number— 20731103 Qur Ref — Final Masterton Landfiil AEE.doc
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Bore 2: Adjacent to Roadside
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Bore 3: Southwest Paddock
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Bore 5: Northwest Side of Landfill
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Site 7: Ruamahanga River Upstream of Landfill
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Site 7: Ruamahanga River Upsiream of Landfill
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Site 8: Ruamahanga River Downsiream of Landfill
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CAWTHRON

[cru b byt

Ruamahunga above landfill Ruamahunga betow landfill
(WRC - 2777) WRGC - 2778)
1 2 3 1 2 3
25-Mar-03 | 25-Mar-03 | 25-Mar-03 | 25-Mar03 25-Mar-03 | 25-Mar-03
}efa@lfdfum N5 VVA VA VA VA VA VA
‘Jaasﬁrr]@i’ﬂ!d&, o [ C [& C [ [
MEGALOPTERA . - - .
fimiﬁehauﬂodas : C c c - R R
uamﬁu&“‘ - - - . - z
lmldaca s VA VA VA VA VA VA
: T . ” R - R
- - . R B -
ﬁmthmnylldae - N : - " »
Ajilimphita = - - - - R -
Atstrogimutium; c R R - R: R
Ehlonomug 5 - . . » - -
Brtaptaiph e C C A C A [
Haxatomlni - - - - - - R
Maciidlamesa N - - - - Z
Misehodorus - R Z " . "
Motophilus R R - R - -
Lythoaladlinas A A A c R c
Fareiiranomus - - - - - -
Polypadifuny s . N - . . -
Tanypadinge ! R - - - - R
[anytarmusit;s: A A c C - c_
TRIGHOPTERA
Aplaapaycha- VA A A A A A
Goatachorema : - R - R - R -
Hidsonema - - - - - Z -
tHydrobloals c s [ C [ [
Cillvigra 029 c R - R - R
Fleotrocnomia - R - . - -
Faolyplactropus - - - - - Z
Halisohorema G A C R C
Pyenacentiia R R . : s ]
Pyenocentrodes - - R - z 3
CRUSTACEA
Amphlpoda - - - - - -
MOLLUSCA
Gyrallug. ot R . - - - -
Physa < R - - - - -
Potamopyrgus’ [ [+ R - R [o]
HIRUDINEA -5 - - - - - -
OLIGOCHAETA .- & - - - - - -
NEMATOMORPHA ' - - N - - -
SQMCE I 5.87 6.26 6.50 6.62 8.87 8.57
MCl - o 111 120 114 125 118 118
Number of taxa 18 18 14 13 13 18
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Phane: (04) 5369 0598

Date Collected:
Collected By:

Hample description:

ﬂgﬂ:%

- - T

greater WELLINGTON

P.O. Box 11 646, Wellington THE REGIONAL COUNCIL
[Located at Mabey Road, Lower Huit] Fax: (04) 567 3562

Masterton Disirict Council
P.O. Box 444
Masterton
Attention: David John

24-03-03
WRC Laboratory - J.F. Tayler/ P. Kinaston

Macroinvertebrate samples
Masterton Landfill - upstream and downstream

$ite Description: Masterton Landfill - upstream

Flow:  Medium Substrate % Periphyton %
Time: 10:30 cover
Velocity Depth Boutd taee | smal . Sl Bare
OUEEET g 1Al THE T
‘(’l"-ﬂ‘; (m) s Cabbies | Cobbles | Gravel | Graves | ¢
cm
EE] t.0 0.10 30 30 30 10 10(60% brown film,
30% green film)
852 2.5 0.07 30 40 30 20(60% brown film,
20% green film)
553 1.5 0.07 30 40 30 10{60% brown film,
30% green film)
a4 2.0 0.08 40 30 20 10 30(50% brown film,
20% green film)
n55 3.0 0.05 10 40 30 20 10(50% brown film,
20% green film)
Flow: Medium Substrate % Periphyton %
Time:  10:30 cover
Velocity Depth Boutd L Somal L Sl Bare
guiger T, inal Tge ma.
?ea;i (m) s Cobl'ﬁ:s Cobbles Gra\gfel Gravel Sand
cm
551 1.0 0.05 20 30 40 10 15%(50% brown film,
30% green
film,5%green fila.)
852 1.0 0.09 20 20 40 20 40%(50% brown film,
10% green film)
553 2.0 0.09 20 30 30 20 30%(50% brown film,
‘ 20% green film)
554 2.0 0.13 30 20 30 20 30%(50% brown film,
- 20% green film)
8h8 2.0 0.09 20 30 40 10 30%%(60% brown film,
10% green film)
Flow: Medium Substrate % Periphyton %
Time: 10:30 cover
Velocity Depth Boutd L Somal L sl Bare
oQuiger arge ma TES A
l;]ea;l (m) s Cublf[es Cobbles Grafe] Gravel Sand
cm
551 1.5 0.10 30 20 20 30 20%(40% brown film,
40% green film)
552 1.5 0.11 10 30 49 20 20%{60% brown film,
20% green film)
583 2.5 0.15 30 20 10 40 30%(50% brown film,
20% green film)
554 2.0 0.08 10 30 30 30 30%{50% brown film,
10% green film)
585 4.0 0.09 30 40 20 10 30%(60% brown fitm,
10% green film)
Waler, i, encth and enorgy: eleienis in Greah WeBhuton's lage thar cantiine o crente and aunia De. Grearse Wellinon |'.-1nn:-i_u.'-
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Phona: (04) 569 0598

[rate Collected:
Collested By:

Hawple description:

‘ greater WELLINGTON
P.O. Box 11 646, Wellington THE REGIONAL COUNCIL
{Located at Mabey Road, Lower Huit] Fax: (04) 567 3562

Masterton District Counci
P.0O, Box 444
Masterton
Attention: David John
24-03-03
WRC Laboratory - I.F. Taylor/ P. Kinaston

Macroinvertebrate samples
Masterton Landfill - upstream and downstream

Slt# Degeription: Masterton Landfill - downstream

Flow:  Medium Substrate % Periphytoa %
Timer 11:45 cover
Velocity Depth Sould Large Somall Larg Sl Bare
QuLaer mal {4 ma
Head (m) s Cobbles | Cobbles Gravel Gravel Sand
551 1.0 0.14 20 20 20 40 40(60% brown film)
Bu3 2.0 0.12 20 30 20 36 30{60% brown film,
10% green film)
B3 2.0 0.19 10 30 30 30 25{60% brown film,
10% green film, 5%
green fila)
3.0 0.09 40 40 20 50(50% brown film)
4.5 0.08 10 40 40 10 30(60% brown film,
10% green film)
flow:  Medium Substrate % Periphyton %
Tlmer  [1:45 cover
Velocity Depth Bould Lo Sl y Sl Bare
QulGer rge A arye mal
Head (m) s Cobbgles Cobbles Gm\L-:cl Grave! Sand
— {cm)
551 2.5 0.09 30 50 20 60%(40% brown film)
542 2.0 0.07 20 40 40 55%{40% brown film,
5% green film)
853 4.0 0.11 20 30 30 20 30%(50% brown film,
10% green film, 10%
green fila.)
454 3.0 0.13 10 30 40 20 35%(50% brown film,
10% green film, 5%
green fila.)
445 2.0 0.12 10 20 40 30 20%(50% brown film,
) 15% green film, 10%
green fila.)
Flow: Medium Substrate % Periphyton %
Thue: 11:45 cover
Velocity | Depth - . oot | L ot Bare
oulder arge TRa; arge il
Head (m) 5 Cobbles | Cobbles Gmrfcl Gravel Sand
, (cm)
551 2.0 0.13 10 30 40 20 40%(50% browm film,
10% green film)
552 2.5 0.14 10 30 40 20 30%(50% brown film,
15% green film,
S%green fila.)
553 2.0 6.15 20 30 40 10 40%(50% brown film,
1 0% green film)
554 1.5 0.11 20 30 40 10 25%({55% brown film,
15% green film, 10%
green fila,)
585 1.0 0.12 20 30 30 20 20%(50% brown film,
15% green film, 15%
_greem fila.)

Witled o, eaith aia stetiy eleaenie o Geaier Wellingion's loya iGzi combing 10 creme amd wostai life. Greatst Welliagiean piotaones
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MASTERTON DISTRICT COUNGIL T
: i H ar
* & 18 APR 2004

:-27 April 2004 r?i’r -

fme. § focco
4 Masterton District Council
P.O. Box 444
Masterton

Attention: David John

dllDear David,

: :

1Y Rmimnimnga landfill monitoring samples (purchase order 381824)

£y

..M please find attached the results and invoice from the processing of consent monitoring macroinvertebrate
. _qamples collected in March 2004 from the Ruamahanga River upstream and downstream of the landfill
: i\purchase order 381824).

; ?i{’lcase do not hesitate to contact me should you have any queries relating to these results.

f i Yours Sincerely,

" [aren Shearer
freshwater Biologist
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CAWTHRO

Sita Ruamahunga River upstream of [Ruamabunga River downstream of
Masterton landfili - Nasterton landiill
Sample 3211A 32118 3211C 3212A 32128 3212C
Date 3M-Mar-04 | 31-Mar04 | 31-Mar04 | 31-Mar-04 | 31-Mar-04 | 31-Mar04
Time ™ " - 09:40 09:50 0:00 11:25 11:35 11:45
Taxka 0 -5, Score
EPHEMEROPTERA i
Coloblriscus ] R - - - - R
Laleatidium . "8 VVA T VWA VA VA VA VA
Nesamelatusy: ) R - R - - -
PLECOPTERA . v
Mogoldplopetla &7~ . e . 8 - - - - R - -
Zelondogarta - . 1. 10. R - - T - R
MEGALOPTERA -, -
Archichaliodes: - o F+- 7 R R - - - -
COLEQPTERA T
Elldag, 7 "6, A A A A A A
DIPTERA -
Auslrosimidium -3 R R R C [ -
repliddas .3 - - - - R -
D)lapternd 9 c R A c C c
Cithosindiinge 2 R - - C C R
Folypeclinm ! 23, - ~ - - - R
TRICHORTERA I
Anteapayche * « 4 [« - - - - R
Costachorema 7 - - - - R -
Fatoblosla - 5. - - R - - R
Chttopayohe . [ - - - R R
i~ -2 - - R - - -
Failocharoma 8 R - - - - z
Hgnoaentindas . 5 R - - - - -
MOLLUSCA .
Py oo .. 3 - - - R - - A
Polemapmus - 4 R - - - - - -
ACARINA 5 R R’ R R - -
BOMCI 7.86 7.91 7.93 7.31 7.33 7.63
Ml : 12¢ 127 118 120 127 130
punihar of taxa 14 6 8 ) 9 10

Faranshanga LandfM consent ronitoring:
{ald sotlaction by Sunmrer Warr (Grealer Weltington) and Fita Kinasten {(Masterton District Councily

Elapfifioations by Judy McKenzie {Cawthron).

Elala énlry by Karen Shearer (Caw thron).
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Revults

1 -

effort between years.

CAUTHRON

T mmzrany

§ Metric Mean value - npstream  Mean value - Jownstream Significance
SQMCI 4
2002 7.23 6.66 NS
2003 6.54 6.69 NS
2004 7.90 7.42 *
MCl
2002 126 122 NS
2003 115 121 NS
2004 124 126 NS
|
__. Number of taxa
ey T 2002 9 8 NS
3 2003 17 15 NS
2004 9 -9 NS

[n 2004, Semi-quantitative Macroinvertebrate Community Index (SQMCI) values were significantly lower downstream of the
_ discharge compared to upstream (Table 1). However, the SQMCI at both sites were both high (>6). This indicates that

) donpite the statistical difference, invertebrate communities at both sites were “healthy” and indicative of in clean water
onvironment (see Table 2). The SQMCI values obtained in 2004 were higher than in the previous two years samplings (Table

There was no statistical or ecological difference detected between upsiream and downstream of the landfill in 2004. Apart
froun one sample, Macroinvertebrate Community Index (MCI) values upstream and downstream of the landfill in 2004 were
'granter than 120, which is indicative of clean water levels (Table 2). Overall, MCI values upstream and downstream of the
land(ill were slightly better in 2004 than the previous two years (Table 1).

The number of taxa collected upstream of the landfill did not differ significanfly from the number collected downstream of the
( landfill in any year (Table 1). Although more taxa were collécted in 2003 than in 2002 and 2004, this could be attributed to
factors such as each sampling being undertaken at different times following a flood event or even differences in sampling

Tablo 1 Monn values for community metrics (SQMCI, MCI and Number of taxa) calculated for Ruamahaunga Landfill for 2002-2004 and significance of
resulls using t-test for upstream/downstream comparisons, NS = No significant difference between metrics upstream and downstream of the landfill, *
~ statistical difference between metrics upstream and downstream of the landfill of P<0.05.

§ Table 2 lnterpretation of MCl and SQMCI scores in stony streams with respect to water quatity and/or pollution levels. Adapted from Stark {1998),

Water/poliution status MCI range SOMCI range
Clean water 120 >
Doubtful quality or possible mild pollution 100-120 5-6
Probable moderate poliution 80-100 4-5
Prabable severe pollution <R0 <4

Stmmary

~ Overall, there was no indication in the three years of sampling that any potential run-off or leaching from the Ruamahunga
. landfill was impacting on macroinvertebrate communities.
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