APPENDIX A: Post-event Aerial Photographs
and Summary of CPT-Based
Liquefaction Triggering Analysis

This appendix section contains the following materials:

e Acrial photographs for each liquefaction field case history and coordinate of the site taken
after each Canterbury earthquake. The radius of white inner and outer circles on each page
are 20 m and 50 m, respectively, which is measured from a CPT points as the center point.

e Summary of CPT-based liquefaction triggering calculation results of 176 well-documented
liquefaction field case histories.
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Note:

APPENDIX A

The aerial photographs for some cases are not available. For those cases, the reported
observed severity in this appendix is obtained from ground investigation at the site which
was performed by Tonkin + Taylor engineers.

The background color for each gcines vs. depth plot represents the Robertson (2016)
Modified SBT classification as described below:

1. SBT Legend:
- CCS Clay-like - Contractive-Sensitive

: CC Clay-like - Contractive

: CD Clay-like - Dilative

: TC Transitional-Contractive

: TD Transitional-Dilative

: SC Sand-like - Contractive
- SD Sand-like - Dilative

The CPT-based liquefaction triggering calculations for each case are performed using the
Boulanger and Idriss (2016) with P = 50%, Crc = 0.13 and Ic-cur= 2.6.

The Liquefaction Severity Number (LSN) criteria used in each plot are based on Tonkin +
Taylor (2013).

The Liquefaction Potential Index (LPI) and Ishihara-inspired Liquefaction Potential Index
criteria used in each plot are based on Maurer et al. (2014).
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Table A. 1 Summary of 176 well-documented liquefaction field case histories

Case # Site Severity Event PGA | GWL Hi LSN | LPI | LPlsH
(9) (m) | (m)
1 Avondale Park None DAR 0.18 1.7 20 9 0 0
2 Avondale Park Severe CHC 0.37 1.8 20 36 16 12
3 Avondale Park Moderate JUN 0.25 1.2 2.0 29 7 4
4 Avondale Park Moderate DEC 0.30 1.6 20 31 10 6
5 Avondale PG None DAR 0.18 20 20 4 0 0
6 Avondale PG Moderate CHC | 0.40 2.0 2.0 29 11 8
7 Avondale PG Moderate JUN 0.26 2.0 2.0 11 1 0
8 Avondale PG Moderate DEC 0.30 2.6 26 11 1 0
9 Barbadoes None DAR 0.21 1.2 2.5 17 4 1
10 Barbadoes Minor CHC | 0.39 1.2 25 29 18 13
11 Barbadoes None JUN 0.22 0.8 2.5 22 4 3
12 Barbadoes None DEC 0.24 0.7 25 28 7 5
13 Bower None DAR 0.18 21 21 5 0 0
14 Bower Severe CHC 0.42 2.0 2.0 26 15 10
15 Bower Severe JUN 0.24 2.2 2.2 10 2 0
16 Bower Severe DEC | 0.35 1.3 1.3 28 13 9
17 Brighton None DAR | 0.20 24 24 0 0 0
18 Brighton None CHC 0.64 2.4 2.4 5 2 0
19 Brighton None JUN 0.23 22 22 0 0 0
20 Brighton None DEC | 0.38 1.9 1.9 1 0 0
21 Carisbrooke None DAR 0.18 29 29 0 0 0
22 Carisbrooke Minor CHC 0.46 2.6 26 7 3 0
23 Carisbrooke None JUN 0.28 3.0 3.0 1 0 0
24 Carisbrooke None DEC 0.31 2.0 2.0 2 0 0
25 CMHS None CHC | 045 2.0 2.0 12 6 4
26 Cashmere SW Extreme CHC 0.45 2.6 2.6 29 25 14
27 Charles None DAR 0.22 1.2 2.0 16 3 2
28 Charles Severe CHC 0.52 1.8 2.0 23 15 10
29 Charles Moderate JUN 0.30 1.6 20 14 4 3
30 Charles Minor DEC | 0.21 1.1 2.0 12 1 0
31 Corhampton None DAR 0.18 29 29 0 0 0
32 Corhampton Minor CHC 0.48 2.8 2.0 13 5 1
33 Corhampton None JUN 0.28 3.0 3.0 2 0 0
34 Corhampton None DEC 0.35 2.2 2.2 10 1 1
35 Cresselly None DAR 0.23 1.2 20 28 8 4
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36 Cresselly Severe CHC 0.55 1.8 2.0 43 34 25
37 Cresselly Moderate JUN 0.29 1.4 20 30 10 5
38 Cresselly Minor DEC | 0.20 1.1 2.0 12 1 0
39 Eureka None DAR 0.18 2.9 29 1 0 0
40 Eureka Moderate CHC 0.43 29 29 7 3 2
41 Eureka None JUN 0.27 2.8 2.8 4 0 0
42 Eureka None DEC | 0.33 2.2 22 9 2 1
43 Heaton Severe DAR | 0.21 1.8 2.8 10 2 0
44 Heaton Severe CHC 0.33 1.9 2.8 20 9 4
45 Heaton Severe JUN 0.17 1.5 2.8 3 0 0
46 Heaton Minor DEC 0.19 1.5 2.8 5 0 0
47 Hillsborough None DAR 0.25 0.8 1.8 24 6 5
48 Hillsborough None CHC | 0.63 0.8 1.8 42 23 27
49 Hillsborough None JUN 0.36 0.4 1.8 59 16 25
50 Hillsborough None DEC 0.24 1.1 1.8 12 2 0
51 Niven None DAR | 0.18 1.6 1.6 13 1 0
52 Niven Minor CHC | 0.40 1.6 1.6 34 15 14
53 Niven Minor JUN 0.27 1.1 1.1 38 10 10
54 Niven None DEC 0.30 1.5 1.5 33 9 8
55 Normans None DAR 0.21 2.8 3.8 4 0 0
56 Normans Moderate CHC 0.30 29 3.8 8 2 0
57 Normans Moderate JUN 0.16 23 3.8 1 0 0
58 Normans None DEC 0.18 2.6 3.8 1 0 0
59 Osborne None DAR 0.23 2.1 21 20 4 1
60 Osborne Severe CHC 0.54 2.0 2.0 41 30 23
61 Osborne Minor JUN 0.31 1.7 1.7 37 13 8
62 Osborne Moderate DEC 0.22 1.8 1.8 14 2 0
63 Pages Minor DAR | 0.18 27 2.7 1 0 0
64 Pages Severe CHC 0.49 2.6 2.6 18 11 6
65 Pages Severe JUN 0.28 29 29 4 0 0
66 Pages Minor DEC | 0.35 2.0 2.0 13 4 1
67 Palinurus_1 None DAR | 0.24 1.3 1.3 16 4 2
68 Palinurus_1 None CHC 0.68 14 1.4 40 32 25
69 Palinurus_1 None JUN 0.42 14 1.4 29 14 10
70 Palinurus_1 None DEC 0.28 1.7 1.7 12 3 1
7 Palinurus_2 Severe CHC 0.68 1.4 1.5 45 38 29
72 Palinurus_2 Severe JUN 0.42 1.4 1.5 35 18 13
73 Palmers None DAR 0.18 1.7 1.7 3 0 0
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74 Palmers Moderate CHC 0.48 1.6 1.6 23 11 9
75 Palmers Minor JUN 0.24 1.0 1.0 10 2 1
76 Palmers Severe DEC 0.36 1.0 1.0 20 6 6
77 Rawhiti None DAR | 0.18 1.2 1.2 0 0 0
78 Rawhiti None CHC | 0.52 1.2 1.2 1 0 0
79 Rawhiti None JUN 0.25 0.8 0.8 0 0 0
80 Rawhiti None DEC 0.38 0.8 0.8 0 0 0
81 Rydal Minor DAR | 0.25 1.6 1.6 11 3 1
82 Rydal Severe CHC 0.44 1.6 1.6 22 10 9
83 Rydal None JUN 0.19 1.5 1.5 3 0 0
84 Rydal None DEC | 0.14 1.4 1.4 1 0 0
85 Sabina None DAR | 0.18 1.2 1.2 0 0 0
86 Sabina Moderate CHC | 0.34 1.0 1.2 3 0 0
87 Sabina Moderate JUN 0.22 1.0 1.2 0 0 0
88 Sabina None DEC | 0.26 0.7 1.2 6 0 0
89 Shirley None DAR | 0.19 2.8 3.2 2 0 0
90 Shirley Extreme CHC | 0.38 26 3.2 14 6 2
91 Shirley Severe JUN 0.24 2.2 3.2 5 0 0
92 Shirley None DEC 0.26 2.0 3.2 7 1 0
93 Ti Rakau None DAR | 0.23 1.0 1.0 10 1 0
94 Ti Rakau Severe CHC | 0.68 1.6 1.6 31 19 15
95 Ti Rakau Severe JUN 0.43 1.2 1.2 25 7 7
96 Ti Rakau Moderate DEC | 0.32 1.1 1.1 16 2 2
97 Barrington None DAR 0.21 1.6 3.0 12 3 1
98 Barrington Moderate CHC 0.42 1.6 3.0 24 14 11
99 Barrington None JUN 0.20 1.6 3.0 7 1 0
100 Barrington None DEC 0.16 1.6 3.0 3 0 0
101 Brougham None DAR 0.22 1.6 2.0 17 4 1
102 Brougham Minor CHC 0.46 14 2.0 38 24 20
103 Brougham None JUN 0.24 1.1 2.0 26 5 3
104 Brougham None DEC 0.19 11 20 11 1 0
105 Cashmere None DAR 0.25 0.8 0.8 27 9 7
106 Cashmere None CHC 0.46 0.8 0.8 35 17 18
107 Cashmere None JUN 0.19 0.8 0.8 16 3 2
108 Cashmere None DEC 0.13 0.8 0.8 3 0 0
109 Caulfield None DAR | 0.31 0.2 0.2 64 18 29
110 Caulfield None CHC | 0.32 0.2 0.2 63 17 27
111 Caulfield None JUN 0.13 0.6 0.2 6 0 0
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112 Caulfield None DEC | 0.12 0.2 0.2 10 0 0
113 Cobra None DAR | 0.28 1.0 1.8 33 10 11
114 Cobra None CHC | 0.35 1.4 1.8 25 10 10
115 Cobra None JUN 0.15 1.2 1.8 5 0 0
116 Cobra None DEC | 0.13 1.4 1.8 2 0 0
117 Gainsborough None DAR 0.25 0.6 4.6 57 23 20
118 Gainsborough None CHC 0.43 1.2 4.6 31 26 18
119 Gainsborough None JUN 0.18 1.0 4.6 18 3 0
120 Gainsborough None DEC 0.14 0.9 4.6 7 0 0
121 Harrington None DAR 0.22 1.7 2.0 14 4 2
122 Harrington None CHC 0.34 1.7 20 24 11 7
123 Harrington None JUN 0.17 1.9 20 4 0 0
124 Harrington None DEC 0.16 1.8 20 3 0 0
125 Hillmorton None DAR | 0.24 2.6 2.6 24 9 3
126 Hillmorton Moderate CHC | 0.39 2.8 2.8 26 18 11
127 Hillmorton None JUN 0.18 2.7 2.7 6 0 0
128 Hillmorton None DEC | 0.14 2.8 2.8 2 0 0
129 Kaiwara None DAR | 0.25 1.6 4.8 28 11 6
130 Kaiwara Minor CHC 0.46 1.8 4.8 25 19 13
131 Kaiwara None JUN 0.19 1.6 4.8 11 2 0
132 Kaiwara None DEC 0.13 1.6 4.8 2 0 0
133 Langdons None DAR 0.22 15 1.5 14 4 2
134 Langdons None CHC 0.22 1.7 1.7 9 2 0
135 Langdons None JUN 0.13 1.6 1.6 1 0 0
136 Langdons None DEC 0.15 1.6 1.6 2 0 0
137 Marblewood None DAR 0.22 1.5 1.5 23 8 4
138 Marblewood None CHC | 0.24 1.7 1.7 19 6 3
139 Marblewood None JUN 0.13 1.5 1.5 3 0 0
140 Marblewood None DEC 0.15 1.5 1.5 5 0 0
141 Meadow None DAR | 0.21 1.1 1.5 28 9 5
142 Meadow None CHC | 0.25 0.9 1.5 33 12 9
143 Meadow None JUN 0.14 0.8 1.5 7 0 0
144 Meadow None DEC 0.18 0.7 1.5 25 4 2
145 Paeroa None DAR 0.22 1.0 1.0 28 11 8
146 Paeroa None CHC 0.34 1.0 1.0 34 19 14
147 Paeroa None JUN 0.17 1.0 1.0 14 2 0
148 Paeroa None DEC 0.16 1.0 1.0 10 1 0
149 Papanui None DAR 0.21 14 2.0 16 5 1
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150 Papanui None CHC 0.27 15 2.0 19 7 4
151 Papanui None JUN 0.15 1.3 20 3 0 0
152 Papanui None DEC 0.17 1.5 20 4 0 0
153 Riccarton None DAR 0.21 0.6 1.8 44 14 11
154 Riccarton None CHC 0.37 0.6 1.8 53 28 26
155 Riccarton None JUN 0.18 0.5 1.8 33 6 3
156 Riccarton None DEC 0.18 0.3 1.8 45 8 6
157 Royds None DAR | 0.21 1.6 3.0 11 2 1
158 Royds None CHC 0.34 1.7 3.0 16 8 6
159 Royds None JUN 0.17 1.3 3.0 6 1 0
160 Royds None DEC | 0.18 1.4 3.0 6 1 0
161 Somerfield None DAR | 0.23 2.0 2.0 38 15 8
162 Somerfield Minor CHC | 045 1.9 1.9 44 32 23
163 Somerfield None JUN 0.22 1.9 1.9 34 10 4
164 Somerfield None DEC | 0.17 2.0 2.0 16 2 0
165 St. Albans None DAR | 0.21 1.3 2.0 19 6 2
166 St. Albans Minor CHC | 0.34 1.3 2.0 31 16 11
167 St. Albans None JUN 0.18 0.7 2.0 14 2 0
168 St. Albans None DEC 0.21 1.0 2.0 17 4 1
169 St. Teresa None DAR 0.22 1.0 2.5 34 13 8
170 St. Teresa None CHC | 0.34 1.0 25 45 24 18
171 St. Teresa None JUN 0.17 1.0 25 14 2 0
172 St. Teresa None DEC 0.16 1.0 25 10 1 0
173 Wharenui None DAR 0.22 2.3 3.3 9 2 1
174 Wharenui None CHC 0.36 23 3.3 16 8 4
175 Wharenui None JUN 0.18 23 3.3 3 0 0
176 Wharenui None DEC 0.17 2.3 3.3 2 0 0

Note: The FS. to compute all indices are computed using the BI-16 CPT-based liquefaction triggering procedure with Pri;= 50%,
Crc=0.13, Ie-cur = 2.6, and best-estimate PGA calculated based on Bradley (2013). The Epis calculated using Eq. 6.6-6.7 by using
a=1.0,8=-02, p»=9.81 kN/m? and the Robertson and Cabal (2015) CPT correlation to calculate k,and ke value where kes is
estimated using /.= 1.8. The Cris calculated using Eq. 6.10 by using ¢cs = 33 deg, and Nk = 20. The detail of the site information
including Longitude, Latitude, aerial photographs, and CPT-based liquefaction triggering analysis results are given in appendix A
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AVONDALE PARK
Lat: -43.505496°; Long: 172.690763°
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AVONDALE PARK
Lat: -43.505496°; Long: 172.690763°

045 10 20 "\30
ﬁ:_t_(m)

Case #3: Avondale Park-JUN (taken on 15/JUN/2011) - MODERATE

Case #4: Avondale Park—DEC (taken on 24/DEC/201 1) - MODERATE
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AVONDALE PG
Lat: -43.508108°; Long: 172.687194°
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AVONDALE PG
Lat: -43.508108°; Long: 172.687194°

5"’5‘;1‘0 _ 20“«.3?—;.,40
O () o s
Case #7: Avondale PG-JUN (taken on 15/JUN/2011) - MODERATE

| £ &

,

Case #8: Avondale PG-DEC (taken on 24/DEC/2011) - MODERATE
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BARBADOES
Lat: -43.512998°; Long: 172.646135°

Case #10: Barbadoes-CHC (taken on 24/FEB/2011) - MINOR
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BARBADOES
Lat: -43.512998°; Long: 172.646135°

o e TRl N SR

Case #11: Barbadoes-JUN (taken on 15/JUN/2011) - NONE
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BOWER
Lat: -43.498952°; Long: 172.709793°
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BOWER
Lat: -43.498952°; Long: 172.709793°
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BRIGHTON
Lat: -43.495225°; Long: 172.718104°

S i e

Case #18: Brighton-CHC (taken on 24/FEB/2011) - NONE
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BRIGHTON
Lat: -43.495225°; Long: 172.718104°

e

1) - NONE
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CARISBROOKE
Lat: -43.510815°; Long: 172.709944°

ICECE . ()

Case #21: Carisbrooke-DAR (taken on 5/SEP/2010) - NONE
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CARISBROOKE
Lat: -43.510815°; Long: 172.709944°

075 104202 30, 40

e )

ase #24: Carisbroke-DEC (taken on 24/DEC/2011) - NONE 7
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CASHMERE HIGH SCHOOL (CMHS) and CASHMERE-SW

L | “ i F |

Case #25: CMHS (Blue Circle) and Case #26 (Red Circle). (taken on 24/Feb/2011)

CMHS-Case#25 (None)
Latitude: -43.565618°
Longitude: 172.624176°

Cashmere SW-Case#26 (Extreme)
Latitude: -43.566770°
Longitude: 172.622490°
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CHARLES
Lat: -43.543210°; Long: 172.657613°

e A 3 / ) 7{\

Case #27: Charles-DAR (Aerial photograph is not available) - NONE
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CHARLES
Lat: -43.543210°; Long: 172.657613°

Case #29: Charles-JUN (taken on 15/JUN/2011) MODERATE

Case #30: Charles DEC (taken on 24/DEC/2011) MINOR
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CORHAMPTON
Lat: -43.511579°; Long: 172.711428°
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CORHAMPTON
Lat: -43.511579°; Long: 172.711428°
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CRESSELLY
Lat: -43.556769°; Long: 172.652207°

,/ .

AN A A
s &

Case #35: Cresselly-DAR (Aerial photograph is not available) - NONE
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CRESSELLY
Lat: -43.556769°; Long: 172.652207°

! P U Y - A . )

resselly-DEC (taken on 24/DEC/2011) - MINOR

Case 3 C
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EUREKA
Lat: -43.509273°; Long: 172.706500°

(m) o \{

Case #40: Eureka-CHC (taken on 24/FEB/2011) - MODERATE
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EUREKA
Lat: -43.509273°; Long: 172.706500°

<
.

& s./ L. “

Case #41: Eureka-JUN (taken on 15/JUN/2011) - NONE
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HEATON
Lat: -43.510572°; Long: 172.614886°
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HEATON
Lat: -43.510572°; Long: 172.614886°

2 : P & ; %
Case #46: Heaton-DEC (taken on 24/DEC/2011) - MINOR
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HILLSBOROUGH
Lat: -43.560647°; Long: 172.673104°

»
o~z

Case #47: Hillsborough-DAR (Aerial photograph is not available) - NONE

Case #48: Hillsborough-CHC (taken on 24/FEB/2011) - NONE
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HILLSBOROUGH
Lat: -43.560647°; Long: 172.673104°

210



0202 ‘Aejexiag oNn
Ha Ag

(#102) Ie 39 42NN Ul POSN BLBIID |dT,

euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq

(6102 ‘e Jo 40ineY) £1°0 = 24D pue ‘%05 = d ‘9'Z =" yum (9,02) ssup ’p 1ebueinog buisn papndwio),

oxl-AB[D = 8njg 10S UOjISUBI] = UBBIS) ‘B)j-PUBS = PaY "S8UOZ | GS-PeUIPON 9L0Z UOSHEqOY 8y} sjussaidal J0joo punolbyoeq oy

0¢

8l

91

0°G HgT === I 6€Z NST —— | i i
8'G:Id1 —— m % = = >
| o =3 o
% sizzl |3 83 8 353
o S S| 3 i3 igi=:¢c/|[ i i
3 P2 igig o =i g =< o
3 o ixiof s 9i%®igsig
2 8 i< T8 iFigig
5 T i ¢ igpgic 8
IS = ig g i 9 R
Q Q5 Q = I 9
g s§3 [ |8 § g 3 - i i
(2} i S g
S i q g S
= S
S ig —
2 r r r vi
<}
S
; ﬂ"'l
L L L | = L
—
=
L L = L
.......... \ PonaggpREAnoaDG I
L L ....n.... T T ...._...._....Q
ov gL 8 0 05 0oy 0¢ 0Cc 0L 0O ¢ } 0 v L 00Cc 09} 00} 08
Hd7 NS z'S4 % NPh

18J) pJalj-88i4 = UOIIPUOD 8)IS ‘ 8UON = AlLiBA8S Bjoslg pariasqQ
wg0="1IM9 G9¢€.G = #1dD ' YybnoiogsyiiH = 8}IS
6 GZ'0 =*°WyDd 99BUNS L'/ = MW ! poleq = JUaAT /b = # OLBUSIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

211



(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq

020z “ejexieg on (6102 ‘Ie 10 J0InBN) €1°0 = 24D pUe ‘%08 = 1d ‘9°'Z = 1~ yum (9,02) Ssup| ' jebueinog Buisn pepndwio ,
Ha g axiI-Ae|D = enjg ‘Jjos uojisuel] = UsaID) ‘BMII-pUES = oY "SeUOZ | GS-POLIPOI 9L0Z UOSLBqOY ay) sjusseidal 10jod punolbyoeq ey
€42 Hd1 === | g2k NST —— | i 0z
v'ec Id7T —— _v.A: % = = >
| o =3 o
% sizzl |3 3 835
o) S i3 Sicigiit<
S Q g3 ) = = S e r ™ 8l
o o iRiof =8
s 53 55 5 38 &
g T g 8§y 5:8:%8
IS = g g i 9 =3
Q Q5 Q = I 9
T g i3 g:8:i8:°7 - - 9l
(2} i S g
S i g 8 S
3 H W m I
Q ,
Q - -
1 &
3
: f r
I - - el
s
— L
1l
_ i L - — R
Pt
— L
1]
1
i r - - 8
b
— -
1]
A L - 9
i I
I { I
1 : ; I
Jr - i y
/ I
4
/
%
Za N 5 - 2
- | \ |
......... ﬂ SRR EEREE CRL O | _\n ...J..\_.\_..m.u...... I
— Trororprrrr T T ...._...._....Q
orv gL 8 0 09 O 0 0C 0L O L 00¢C 0s1 00! 0S
HdT1 NS Hmuz b

Jejj pjalj-e8i- = UolIPUOY d}IS  BUON = A)1eAsS ejoslg pariasqO
wgo="1M9 ' G9¢LG = #1dD  ybnoiogsjiH = 9}IS
b £90 =X®Wynd 8oeuns ‘z'9 = "W ‘ yoinyojsuy = JueA f Q = # OLBUBIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

212



0202 ‘Aejexiag oNn
Ha Ag

oxi-AelD = anjg ‘|jos UoISUBI] = USaID) ‘9Xl|-pUBS = PaY ‘S8UOZ | GS-PEUIPOI 9L0Z UOSHqOY ay} sjuasaidal i0jod punoibxyoeq ayy

(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq

(6102 “[e 18 J0dnepy) £1°0 = 240 pue ‘%06 = d ‘9’2 = "~ yum (9,02) Ssup| g seBuenog Buisn pendwiog ,

62 Mg == i 885 NST — i i
94 idT —— . 7 v 5 5 3
5 S Q Is) =
3 '8 gis Sisiwsig i
s sz |§F% 5 % &
5 T D 3 > < 2 S
5 5 € g 8. 8 5§ °
5 2
Ry S iz - = o Q S - -
S &S §:i3: %
g i g g S
P Qi
Sig
m. L - -
il |
S
‘”
s
—I - -
|
q!
1t
I
—I - -
1
Er
B (18
Il
—I - -
|
s
1+
B 1N H
i i
di vdi :
\\
- ; . - ey TR
ov gL 8 0 05 0oy 0¢ 0Cc 0L 0O ¢ } 0 v L 00c 09t 00} 08
Hd7 NS z'S4 % NPh

Jejj pjalj-e8i- = UolIPUOY d}IS  BUON = A)1eAsS ejoslg pariasqO
W0 ="1M9 ' G9€LG = #1dD  ybnoiogsjiH = 9}IS
b 980 = X®Wyod 8oeuns fz'9 = "W funp-gL = JUBAT  6F = # OLIBUBIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

213



0202 ‘Aejexiag oNn

(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq
(6102 ‘e Jo 40ineY) £1°0 = 24D pue ‘%05 = d ‘9'Z =" yum (9,02) ssup ’p 1ebueinog buisn papndwio),

Ha g oyil-ABlQ = onjg I0S UOYISUBL] = USAID ‘OYl-PUES = pay 'SOLO0Z | gS-POIPOA 9102 UOSHSGOyY 8} Sjussaidal 10jod punolbyoeq oy ;
L0 HSlgT === i 84t NST —
8'LIdT ——
D% 5 8 %
L = o S o
» T izizl $:3:8:i38 5§
o) g gl Sidigi=:Z¢g
S 91313 o =g = e
3 3 St F €isig8:i8
= SN S igigigi3
g ] i@ igigis
3 g §igigig
S =& S S
g g BT s S8
2 T i= S S
S i q g S
= S
S i
m.. -
2
S
Tt — —— —r e e e e e e e
or gL 8 0 09 Or 0¢€ 0C 0! L 00C 0Si 00!} 0s
pld’l NS z'SH 5 (SONIo

Jejj pjalj-e8i- = UolIPUOY d}IS  BUON = A)1eAsS ejoslg pariasqO
WL =MD [ G9€LG = #1dD  ybnoiogsjiiH = 9}IS
b z0 = *®Wyod 8oeuns ‘L9 = "y £ 98@-£Z = JueAT f 0G = # OLBUBIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

214



NIVEN
Lat: -43.509255°; Long: 172.691142°

(m) .

Case #51: Niven-DAR (taken on 5/SEP/2010) - NONE
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NIVEN
Lat: -43.509255°; Long: 172.691142°

1)
r;‘ Y

Case #53: Niven-JUN (taken on 15/JUN/2011) - MINOR
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NORMANS
Lat: -43.506100°; Long: 172.615699°

(m) = & i i
Case #56: Normans-CHC (taken on 24/FEB/2011) - MODERATE
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NORMANS
Lat: -43.506100°; Long: 172.615699°

-
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Case #58: Normans-DEC (taken on 24/DEC/2011) - NONE
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OSBORNE
Lat: -43.544643°; Long: 172.659454°

0’5 1o~2n," 30 faa  / : -3
e wlh y A Sl

Case #60: Osborne-CHC (taken on 24/FEB/2011) - SEVERE
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OSBORNE
Lat: -43.544643°; Long: 172.659454°

Case #61: Osborne-JUN (taken on 15/JUN/2011) - MINOR

o (

Case #62 Osborne-DEC (taken on 24/DEC/2011) MODERATE

228



0202 ‘Aejexiag oNn

(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq
(6102 ‘e Jo 40ineY) £1°0 = 24D pue ‘%05 = d ‘9'Z =" yum (9,02) ssup ’p 1ebueinog buisn papndwio),

Ha g axiI-Ae|D = enjg ‘Jjos uojisuel] = UsaID) ‘BMII-pUES = oY "SeUOZ | GS-POLIPOI 9L0Z UOSLBqOY ay) sjusseidal 10jod punolbyoeq ey
) HlgT = i gozNST — || [ I
Zh ] — [ [ w l Mv i 0c
[ mig:igigizl : I I
| ) = S § H L L
® =zl |[g 2 8.8 5 m
@ S iSO 3 3 3 = i<
S Q ixi3 @ = T L oI r < r 81
S HECEEE A = ! 9 ® oy
e IR Ti§: 8 52
5 T D 3 > < 2 S
5 §F< g 288 8§ °
3 S8 F |58 8 S} i i o
2 S S g
S i q g S
= S
S mw. L
At . i W ! bl
o L
3
< L
L S I
- S - Avw - )
- - - 0L
- - - 8
t
‘l B B @
1
— -
i
|
— B B B v
!
i
1
........................ AL | [ |
i 4
H
— -
1}
— T T T T T T T T T n T T T T T T T R W_ T Q
orv gL 8 0 09 O 0¢ 0C 0L 0 ¢ 2 0o v € 4 L 00 05t 00} 0S
Hd7 NS z'S4 % NPh

Buipjing JeaN = UORIPUOY 8)IS ! BUON = AllisASS Bjoslg pariasqQ
W L'Z="TIM9D 1LGELG = #1dD - 8UIOGSO = dJIS
b £2°0 = *®WyDd 90BunS ! |/ = "W ! plaiueq = JusAT ! 6G = # OLBUSIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

229



(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq

0202 Axmmﬁmm on (6102 ‘Ie 10 J2inB) £1°0 = 240 pue ‘%05 = 1d ‘9'Z = *" 7| yum (940g) Ssupj g 1eBuejnog buisn pandwiog ,
Ha A9 axiI-Ae|D = enjg ‘Jjos uojisuel] = UsaID) ‘BMII-pUES = oY "SeUOZ | GS-POLIPOI 9L0Z UOSLBqOY ay) sjusseidal 10jod punolbyoeq ey
0°€Z M7 == 605 ‘NST —— | i \ i 0z
§08 IdT — Do o= oz oz I < I
i3 8132
9 NEE Sig Sz
S g i3} i<z i8Sl - : - 81
3 N Siei2is g
2 8 i< T8 iFigig
5 T i & igpic i@ o
= S P~ [} = S
5 g% S 8 8¢ I
g g i3 s S 8 ° i i I 9t
2 Qi S ]
S i q g S
= S
S ig ; H
5 . m i W ! bl
S : L
S — < |
— AV +
- e - S ¢l
T
- - , - 0l
- - - 8
U
/ - - - - 9
J
- - - - v
I I \ ..... N e N I U . L z
T T T T T T T T T n T T T T T T T R W_ T Q
8 0 05 0or 0¢ 02 0L 0 ¢ L 0 ¢ € I L 00z 0SL 001 0g
Hd7 NS z'S4 % NPh

Buipjing JesN = UonRIpuoy 8}IS f 81A8S = AjiensS ejoslg pariasqO
WwQZ="1IM9D - LGELS = #1dD - 8UI0GSO = d)IS
b $G0 = X®WyoDd 8oeunsS fz'9 = "W f yoinyojsLyn = JusAg {09 = # OLIBUBIS

INIWSSISSY SIHNTIV4 ANNOYO d3ONANI-NOILOV4INOIT d3ISva-1dO

(w) eoeLins punoib mojaq yideqg

230



0202 ‘Aejexiag oNn

(#102) Ie 39 42NN Ul POSN BLBIID |dT,
euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq
(6102 ‘e Jo 40ineY) £1°0 = 24D pue ‘%05 = d ‘9'Z =" yum (9,02) ssup ’p 1ebueinog buisn papndwio),

Ha Ag ayll-Ae|D = anjg ‘10S uonIsuel = UdaI5) ‘BYI|-pPUBS = PaY ‘SBUOZ | GS-PALIPON 9L0Z UOSLBqOY ay) Sjussaidal 10jod punoibyoeq ay | I
28 HSIgT == 026 NST — | I
LELAdT — i i i < 0 0c
mipigigiz [ I
| o =3 o
o = gzt i3 §: 8 5§
o) S iSig| 3 3 3 = = i i
S Q ixi3 @ = -~ ES) o} ¢ 8l
= HEECEERSAY | = Ks) ® < Q
s 33 §F 5 5 88
5 T D 3 > < 2 S
5 58 g .8 5 g °
g §i8 T §i8i8i°3 - - - 94
2 o i S 3
S i g g S
S id
=) mw. L
At . i W ! bl
o L
S
< .
S I
- - - AVW - Zk
- - —— - 0l
-——
! [ 2 8
S
N
i i — - 9
/ - - - v
; BN : ;
. R I I T ) SN < [ I . 4
|
|
|
-_ T T T T T T T T T n T T T T T T T T W_ T Q
04 GL 8 0 0S5 Oy 0¢ 0 0L 0 ¢ L 0 ¢ € 4 L 00c 08t 00} 09
Hd7 NS z'S4 % NPh

Buipjing JeeN = UuoRIpuo) djIs fJoulp = AJueAss ejoalg pariesqO
Ww/'L="TM9D LGELG = #1dD - 8UI0GSO = 8IS
b Lg0 =X®WyDd 8oeunsS fz'9 = "W funp-gL = JUBAT { L9 = # OLIBUBIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

231



0202 ‘Aejexiag oNn
Ha Ag

(#102) Ie 39 42NN Ul POSN BLBIID |dT,

euslo (£402) JoifeL+upuo] 9 (£10z) ‘e jo Aoobsjjeg uea uo peseq

(6102 ‘e Jo 40ineY) £1°0 = 24D pue ‘%05 = d ‘9'Z =" yum (9,02) ssup ’p 1ebueinog buisn papndwio),

oxl-AB[D = 8njg 10S UOjISUBI] = UBBIS) ‘B)j-PUBS = PaY "S8UOZ | GS-PeUIPON 9L0Z UOSHEqOY 8y} sjussaidal J0joo punolbyoeq oy

£0 M7 -mm i LELNST — | [ [
L - - m - > 0z
P o ¢ s s 3 —= [ =
e 533 |33 § ¢ % | |
S S O = o : n L
5 g i3 s iy s:8:¢ m [ [
5 5ig T 2i3i¢ i
) § 8T gi9ig:i> - L i 9.
= Qi S [§) b
S iq g9l S
S .Wr. m L
Q
At . i W ! bl
S [
3]
- - - AVW - Zk
. | . ! ! 04
- - - s 8
- - - . 9
- - - - ¥
swnmnunanunenannnnguunusenguhl  [eswswduenandennwese B T |eendannnnai B N
or GL 8 0 0S OV 05 02 0L O ¢ L 0 ¥ £ z L 00z 0SL 004 0S
Hd7 NS z'S4 % NPh

Buipjing JesN = uoRIipuoy oIS f 8jeiepoy\ = Ajuerss ejoalg periesqO
WL ="TIM9 LGELG = #1dD - 8UI0GSO = 8IS
b zz0 =*®Yyod 8oeuns ‘L9 = "y L 98@-£Z = JueAT f z9 = # OLBUBIS

INIWSSISSY SIFANTIV4 ANNOYHO d3ONANI-NOILOV43INDIT d3Sve-1dd

(w) eoeLins punoib mojaq yideqg

232



PAGES
Lat: -43.512844°; Long: 172.711974°

|

Case #64: Pages-CHC (taken on 24/FEB/2011) - SEVERE
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PAGES
Lat: -43.512844°; Long: 172.711974°
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PALINURUS-1
Lat: -43.551331°; Long: 172.688215°

/
N B
5,
A . /A

Case #67: Palinurus-1-DAR (Aerial photograph is not available) - NONE

ol B TN

Case #68: Palinurus-1-CHC (taken on 24/FEB/2011) - NONE
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PALINURUS-2
Lat: -43.551424°; Long: 172.689147°

Legend

® Palinurus_1

5] ® Palinurus_2
AN ! oy . ) 2 ~~
Case#71: Palinurus-2 (taken on 24/Feb/2011) — Severe
Lat: -43.551424° ; Long: 172.689147°

v T RS 4N

7] | 60 m

Legend
® Palinurus_1

® Palinurus_2

Case#72: Palinurus-2 (taken on 15/Jun/2011) — Severe
Lat: -43.551424° ; Long: 172.689147°
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PALMERS
Lat: -43.502055°; Long: 172.714393°

Case #74: Palmers-CHC (taken on 24/FEB/2011) - MODERATE
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PALMERS
Lat: -43.502055°; Long: 172.714393°
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RAWHITI
Lat: -43.506685°; Long: 172.721404°
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RAWHITI
Lat: -43.506685°; Long: 172.721404°

Case #80: Rawhiti-DEC (aken on 24/DEC/2011) - NONE
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RYDAL
Lat: -43.565806°; Long: 172.608493°

Case #82: Rydal-CHC (taken on 24/FEB/2011) - SEVERE
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RYDAL
Lat: -43.565806°; Long: 172.608493°

No aerial
image available.

Case #83: Rydal-JUN (Aerial photograph is not available) - NONE

om0 b0 US04 40 "N N ' e . . J ,
5 m o fii) N A . N L 2
Case #84: Rydal-DEC (taken on 24/DEC/2011) - NONE
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SABINA
Lat: -43.504340°; Long: 172.660660°
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SABINA
Lat: -43.504340°; Long: 172.660660°

= Y

()

Case #88: Sabina-DEC (taken on 24/DEC/2011) - NONE
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SHIRLEY
Lat: -43.510408°; Long: 172.661995°

Case #89: Shirley-DAR (taken on 5/SEP/2010) - NONE

Case #90: Shirley-CHC (taken on 24/FEB/2011) - EXTREME
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SHIRLEY
Lat: -43.510408°; Long: 172.661995°

L /

Case #92: Shirley-DEC (taken on 24/DEC/2011) - NONE
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TI RAKAU
Lat: -43.548825°; Long: 172.695373°

V/

Case #94: Ti Rakau-CHC (taken on 24/FEB/2011) - SEVERE
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TI RAKAU
Lat: -43.548825°; Long: 172.695373°

! 33! AR S i L

Case #96: Ti Rakau-DEC (taken on 24/DEC/2011) - MODERATE
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BARRINGTON
Lat: -43.554035°; Long: 172.617541°

%

Case #97: Barrington-DAR (Aerial photograph is not available) - NONE

Case #98: Barrington-CHC (taken on 24/FEB/2011) - MODERATE
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BARRINGTON
Lat: -43.554035°; Long: 172.617541°

&

Case #100: Barrington-DEC (taken on 24/DEC/2011) - NONE
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BROUGHAM
Lat: -43.547245°; Long: 172.637516°

B . R T
*
AN
— A
[ A A A A
&
A A [/ N1

\ — [ [ [ | | |

Case #101: Brougham-DAR (Aerial photograph is not available) - NONE
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BROUGHAM
Lat: -43.547245°; Long: 172.637516°
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200 CASHMERE
Lat: -43.572615°; Long: 172.608100°

< \

. re
B

)

Case #105: Cashmere-DAR (Aerial photograph is not available) - NONE

Case #106: Cashmere-CHC (taken on 24/FEB/2011) - NONE
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200 CASHMERE
Lat: -43.572615°; Long: 172.608100°

No aerial
image available.

Case #107: Cashmere-JUN (Aerial photograph is not available) - NONE

Case #108: Cashmere-DEC (taken on 24/DEC/2011) - NONE
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CAULFIELD
Lat: -43.579706°; Long: 172.548658°

o

Case #109: Caulfield-DAR (Aerial photograph is not available) - NONE

Case #110: Caulfield-CHC (taken on 24/FEB/2011) - NONE

302




CAULFIELD
Lat: -43.579706°; Long: 172.548658°

No aerial
image available.

Case #111: Caulfield-JUN (Aerial photograph is not available) - NONE

No aerial
image available.

Case #112: Caulfield-DEC (Aerial photograph is not available) - NONE
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COBRA
Lat: -43.570140°; Long: 172.563875°

/\///é
I~

Case #113: Cobra-DAR (Aerial photograph is not available) - NONE
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COBRA
Lat: -43.570140°; Long: 172.563875°

No aerial
image available.

Case #115: Cobra-JUN (Aerial photograph is not available) - NONE

\4 [/ ;

7
L

j / / w _image available/_
N / / S

Case #116: Cobra-DEC (Aerial photograph is not available) - NONE
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GAINSBOROUGH
Lat: -43.563623°; Long: 172.601913°

Case #118: Gainsborough-CHC (taken on 24/FEB/2011) - NONE

314



GAINSBOROUGH
Lat: -43.563623°; Long: 172.601913°

No aerial

- image available.

Case #119: Gainsborough-JUN (Aerial photograph is not available) - NONE
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HARRINGTON
Lat: -43.534441°; Long: 172.590282°

|

oY

%

Case #122: Harrington-CHC (taken on 24/FEB/2011) - NONE
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HARRINGTON
Lat: -43.534441°; Long: 172.590282°

= No aerial
. . R
image available.

|

Case #124: Harrington-DEC (Aerial photograph is not available) - NONE
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HILLMORTON
Lat: -43.556187°; Long: 172.593252°

?

A

Case #125: Hillmorton-DAR (Aerial photograph is not available) - NONE

Case #126: Hillmorton-CHC (taken on 24/FEB/2011) - MODERATE
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HILLMORTON
Lat: -43.556187°; Long: 172.593252°

> ™

Case #128: Hillmorton-DEC (taken on 24/DEC/2011) - NONE
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KAIWARA
Lat: -43.571492°; Long: 172.608046°

b R

3 (i A .Y e
Case #130: Kaiwara-CHC (taken on 24/FEB/2011) - MINOR
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KAIWARA
Lat: -43.571492°; Long: 172.608046°

No aerial
image available.

Case #131: Kaiwara-JUN (Aerial photograph is not available) - NONE

Case #132: Kaiwara-DEC (taken on 24/DEC/2011) - NONE
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LANGDONS
Lat: -43.492195°; Long: 172.604872°
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LANGDONS
Lat: -43.492195°; Long: 172.604872°

Case #135: Langdons-JUN (Aerlal photograph is not ava|lable) NONE

@

No aérial
image available.

/

Case #136: Langdons-DEC (Aerial photograph is not available) - NONE
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MARBLEWOOD
Lat: -43.494509°; Long: 172.601543°
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MARBLEWOOD
Lat: -43.494509°; Long: 172.601543°

0 5 100 520 30ER5
. ()

Cas #139: Marblewood-JUN (taken on 15/JUN/2011) - NONE

No aerial
image available.

Mot T

Case #140: Marblewood-DEC (Aerial photograph is not available) - NONE
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MEADOW
Lat: -43.492065°; Long: 172.619256°

Case #142: Meadow-CHC (taken on 24/FEB/2011) - NONE

350




MEADOW
Lat: -43.492065°; Long: 172.619256°

Case #143: Meadow-JUN (taken on 15/JUN/2011) - NONE

&

No aerial
image available.

7

Case #144: Meadow-DEC (Aerial photograph is not available) - NONE
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PAEROA
Lat: -43.532111°; Long: 172.590500°

Ymiee:
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PAEROA
Lat: -43.532111°; Long: 172.590500°

Case #147: Paeroa-JUN (taken on 15/JUN/2011) NONE

(AR

| _
No aerial |
imag\e\PaVéilable.

Case #148: Paeroa-DEC (Aerial photograph is not available) - NONE
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PAPANUI
Lat: -43.499954°; Long: 172.610136°
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PAPANUI
Lat: -43.499954°; Long: 172.610136°

Case #151: Papanui-JUN (taken on 15/JUN/2011) NONE

Case #152 Papanui- DEC (taken on 24/DEC/2011) NONE
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RICCARTON
Lat: -43.529767°; Long: 172.603650°

D e

| W/’A

Case #154: Riccarton-CHC (taken on 24/FEB/2011) - NONE
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RICCARTON
Lat: -43.529767°; Long: 172.603650°

—— | No aerial |

\ \ imége available.
L : :

Case #156: Riccarton-DEC (Aerial photograph is not available) - NONE
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ROYDS
Lat: -43.520686°; Long: 172.603276°

| ﬁNf”A\/

Case #157: Royds-DAR (Aerial photograph is not available) - NONE

Case #158: Royds-CHC (taken on 24/FEB/2011) - NONE
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ROYDS
Lat: -43.520686°; Long: 172.603276°

RGN

Case #160: Royds-DEC (taken on 24/DEC/2011) - ONE
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SOMERFIELD
Lat: -43.505496°; Long: 172.690763°

=
D

Case #161: Somerfield-DAR (Aerial photograph is not available) - NONE

Case #162: Somerfield-CHC (taken on 24/FEB/2011) - MINOR
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SOMERFIELD
Lat: -43.505496°; Long: 172.690763°

2] .: ‘ / =3
i

Case #163: Somerfield-JUN (taken on 15/JUN/2011) - NONE
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ST. ALBANS
Lat: -43.507198°; Long: 172.629117°

IO () &

Case #165: St. Albans-DAR (taken on 5/SEP/2010) - NONE
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ST. ALBANS
Lat: -43.507198°; Long: 172.629117°

IV e A \

Case #168: St. Albans-DEC (taken on 24/DEC/011) - NONE
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ST. TERESA
Lat: -43.529873°; Long: 172.592135°

AA

5
A

1]

Case #169: St. Teresa-DAR (Aerial photograph is not available) - NONE

Case #170: St. Teresa-CHC (taken on 24/FEB/2011) - NONE
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ST. TERESA
Lat: -43.529873°; Long: 172.592135°

Case #171: St. Teresa-JUN (taken on 15/JUN/2011) - NONE

AD
) &
A
E o aerlal
image available.

Case #172: St. Teresa-DEC (Aerial photograph is not available) - NONE
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WHARENUI
Lat: -43.536096°; Long: 172.597625°

T

Case #173: Wharenui-DAR (Aerial photograph is not available) - NONE

0510 20 38
B . ()

Case #174: Wharenui-CHC (taken on 24/FEB/2011) - NONE
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WHARENUI
Lat: -43.536096°; Long: 172.597625°

-
P
it

Case #175: Wharenui-JUN (taken on 15/JUN/2011) - NONE

|

\\\u
AT

No aerial
image available.

s

Case #176: Wharenui-DEC (Aerial photograph is not available) - NONE
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