PLASTICITY INDEX FOR SOILS

TEST REPORT
Project : WIL Storage Ponds
Location : Waimakariri River, Eyrewell, Nofth Canterbury:
Client : Rooney Earthmoving Limited TTREE E V|
Contractor : Rooney Earthmoving Limited | 2 0
Sampled by : Gerard Richardson T LNGY
Date sampled : 10 October 2011
Sampling method :  Not Advised

Sample description :

Sample condition :

Clayey Silty SAND, trace gravel

nOvl 201

Damp as received Project No :

6-JROON.11/006L.C

Lab Ref No: 6384
Client Ref No: 20851
Test Results

Sample Location: Test Pit 4

Liquid Limit : 28

Plastic Limit : 19

Plasticity Index: 9

Natural Water Content : 21.8

Test Methods Notes

Liquid Limit
Plastic Limit
Plasticity Index

NZS 4402 : 1986, Test 2.2 Materials used: Whole
NZS 4402 : 1986, Test 2.3

NZS 4402 : 1986, Test 2.4

Sampling is outside the laboratory's scope of accreditation

Date tested :

Designation :
Date :

PF-LAB-101 (18/12/2010)

28 October 2011
Date reported : 2 October 2011

IANZ Approved Signatory %‘% )

Senior Civil Engineering Technician
2 Qctober 2011

This report may only be reproduced in full

Tests indicated as
not accredited are
outside the scope
of the laboratery’s
accreditation

O

(B2
laboratory

Sampling is not covered by IANZ Accreditation. Results apply only to samp
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PLASTICITY INDEX FOR SOILS

TEST REPORT [1
Project : WIL Storage Ponds
Location : Waimakariri River, Eyrewell; North Canterbury
Client : Rooney Earthmoving Liniited T
Contractor : Rooney Earthmoving Limited
Sampled by : Gerard Richardson
Date sampled : 10 October 2011
Sampling method : ~ Not Advised

Sample description :

Gravelly SILT,some clay, minor sand

Sample condition: ~ Damp as received Project No : 6-JROON.11/006LC
Lab Ref No: 6388
Client Ref No : 20851
Test Results
Sample Location: Test Pit 10
Liquid Limit : 41
Plastic Limit : 24
Plasticity Index : 17
Natural Water Content : 11
Test Methods Notes

Liquid Limit
Plastic Limit
Plasticity Index

NZS 4402 : 1986, Test 2.2 Materials used: Whole
NZS 4402 : 1986, Test 2.3

NZS 4402 : 1986, Test 2.4

Sampling is outside the laboratory's scope of accreditation

Date tested :

Designation :
Date :

PF-LAB-101 ( 18/12/2010)

28 October 2011
Date reported : 2 October 2011

JIANZ A d Signat
pproved Signa ory%@z% }

Senior Civil Engineering Technician
2 October 2011

This report may only be reproduced in full

Testsindicaled as
net accredited are
oultside the scope
of the laboratory’s
accreditation

24O

(A
laboratory

Sampling is not covered by IANZ Accreditation. Results apply only to samp
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PLASTICITY INDEX FOR SOILS

TEST REPORT
Project : WIL Storage Ponds /
Location : Waimakariri River, Eyrewell; North Cantetbury
Client : Rooney Earthmoving Limlited | :
Contractor : Rooney Earthmoving Lintited BER-2021 Lt | : 7
Sampled by : Gerard Richardson ¥ TV ‘
Date sampled : 10 October 2011 ’ ' ‘ i
Sampling method : ~ Not Advised ; |
Sample description: Clayey SILT, some sand =
Sample condition: ~ Damp as received Project No: 6-JROON.11/006L.C
Lab Ref No: 6392
Client Ref No : 20851
Test Results
Sample Location: Test Pit 15
Liquid Limit : 30
Plastic Limit : 19
Plasticity Index : 11
Natural Water Content : 223
/ // / o é ('mri)(
/A? (If‘f’{y
Test Methods Notes
Liquid Limit NZS 4402 : 1986, Test 2.2 Materials used: Whole
Plastic Limit NZS 4402 : 1986, Test 2.3 Sampling is outside the laboratory's scope of accreditation
Plasticity Index NZS 4402 : 1986, Test 2.4

Date tested : 28 October 2011
Date reported : 2 October 2011
Testsindicated as

TANZ Approved Signatory/—.’)%vfgfs A
notaccredited are

o oulside the scope

of the laboratory’s
(A
laboratory

Sampling is not covered by IANZ Accreditation. Results apply only to samp
This report may only be reproduced in full

Designation :
Date :

Senior Civil Engineering Technician
2 October 2011

accreditation

PF-LAB-101 ( 18/12/2010) _Page2of2

Telephone +64 3 3430739
Facsimile +64 3 343 0737

Website www.opus.co.nz

52C Hayton Rd Wigram i

{ Opus International Consultants Ltd .
PO Box 1482 Christchurch Mail Centre ‘

' Christchurch Lab ,
i Quality Management Systems Certified to IS0 9001 : Christchurch 8140, New Zealand i



PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

TEST REPORT
Project : WIL Storage Ponds
Lacation : Waimakariri River, Eyrewell, North|Canterbury
Client : Rooney Earthmoving Limited S e cuve B
, v 9 cehmés oV E D |
Client/Sample Ref : 20851 S ’i
ST I NDV 70
Contragtor : Rooney Earthmoving Limited NOV 2011 5
Test pit No: 4 Depth: .
Sampled by : Gerard Richardson ;
Date received : 10 October 2011
Sampling method : Not Advised
Sample condition : Damp as received’ Project No: 6-JROON.11/006LC
Sample description : Clayey Silty SAND, trace gravel Lab Ref No: 6384
Solid Particle Density (tm°): 2.68  Assumed Client Ref: 20851
Water Content (as received): 218 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing | Sieve Size Passing Parlicle Size Passing || Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 -- 4.75 98 0.300 89 0.0501 63 0.0o70 | 37
375 -- 2.36 98 0.212 83 0.0359 59 0.0050 34
19.0 - 1.18 96 0.150 77 0.0258 54 0.0035 32
13.2 b 0.600 95 0.075 68 0.0185 49 0.0027 29
9.5 100 0.425 93 0.063 66 0.0136 45 0.0015 27
Note: .- denotes sieve not used and/or hydrometer analysis not tested 0.0097 41
Sieve Aperture Size (mm)
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SILT SAND GRAVEL
Test Methods Notes
Parlicle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) pH of suspension ;7.0 (Whatmans Full Range pH Indicalor paper)
Sampling is outside the laboratary's scope of accreditation

Sampling is not covered by IANZ Accredilation. Results apply only to sample lested.

Date Tested: 28 October 2011

Date Reported: 2 November 2011

IANZ Approved Signatory —{<
Designation : Senior

Date :

ivil ﬁyff—.‘:i%ermg Technician
2 November 2011

PF-LAB-100 ( 18/12/2010)

This report may only be reproduced in full

‘ Tests indicated as

not accredited are

outside the scope
of the laboratory's
lnu mdad wyalesd
laboratory

accreditation
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i
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PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

| PO

TEST REPORT
Project : WIL Storage Ponds
Location : Waimakariri River, Eyrewell, North/Canterbury
Client : Rooney Earthmoving Limited -
Client/Sample Ref : 20851 ;
Contractor : Rooney Earthmoving Limited i Ny 11
Test pit No: 10 Depth: {
Sampled by : Gerard Richardson | T -
Date received : 10 October 2011
Sampling method : Not Advised
Sample condition : Damp as received Project No: 6-JROON.11/006LC
Sample description : Gravelly SILT, some clay, minor sand Lab Ref No: 6388
Solid Particle Density (t/m®): 2.68  Assumed Client Ref: 20851
Water Content (as received): 108 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing | Sieve Size Passing Particle Size Passing | Particle Size | Passing
{mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
7630 -- 4.75 66 0.300 63 0.0506 50 0.0070 27
37.5 -- | 2.36 64 0.212 62 0.0362 47 0.0050 22
19.0 100 1.18 63 0.150 61 0.0259 43 0.0036 18
13.2 78 B 0.600 63 0.075 56 0.0187 37 0.0027 16
9.5 69 0.425 63 0.063 54 0.0138 34 0.0015 15
Note: " denotes sieve not used and/or hydrometer analysis not tested 0.0089 30
Sieve Aperture Size (mm) —I
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CLAY
SILT SAND GRAVEL
Test Methods Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) poH of suspension : 7.0 (Whatmans Full Range pH Indicator paper)
Sampling is oulside he laboratory's scopa of accredilation
Sampling is not covered by IANZ Accreditation, Results apply only to sample lested.
Date Tested: 28 October 2011 This report may only be repreduced in full
Date Reported: 2 November 2011
IANZ Approved Signatory %ﬁ@ias—\
v 3 : 2 ) . g Tests indicated as
Designation : Senior Civil Engineering Technician A not accredited are
outside the scope
Date : 2 November 2011 0 @ of the laboratory’s
accreditation
lﬁ! et wfesd
laboratory
PE-LAB-100 ( 18/12/2010) Page 10f 2
Telephone +64 3 343 0739
I Christchurch Lab PO Box 1482 Christchurch Mail Centre Facsimile +64 3 343 0737

Opus International Consultants Ltd ] 52C Hayton Rd Wigram
i
| Chrislchurch 8140, New Zealand
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! Quatty Management Systems Certified to 1SO 9001
i



PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)

/////i |

TEST REPORT
Project : WIL Storage Ponds
Location : Waimakariri River, Eyrewell, North/Canterbury
Client : Rooney Earthmoving Limited b e =N = L
_ 21 PECEMBHER 2021
Client/Sample Ref : 20851 S {
" poss NOV } {
Contractor : Rooney Earthmoving Limited 1 U\ l |
Test pit No: 15 Depth: } '
Sampled by : Gerard Richardson !
Date received : 10 October 2011
Sampling method : Not Advised
Sample condition : Damp as received Project No: 6-JROON.11/006LC
Sample description : Clayey SILT, some sand Lab Ref No: 6392
Solid Particle Density (t/m?): 2.68 Assumed Client Ref: 20851
Water Content (as received): 223 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size Passing Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) {mm) (%)
63.0 - 475 100 0.300 95 0.0490 76 | 0.0089 42
3715 - 2.36 100 0.212 92 0.0352 70 0.0049 39
19.0 - 1.18 99 0.150 89 0.0253 64 | 0.0035 35
13.2 - | os00 98 0.075 82 0.0182 57 0.0027 34
9.5 -- 0.425 97 0.063 80 0.0135 52 || 0.0014 31
Note: "--* denoles sieve not used and/or hydrometer analysis not tested 0.0097 47
Sieve Aperture Size (mm)
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LR SILT SAND GRAVEL
Test Methods Notes

Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method)

pH of suspension : 7.0 (W

hatmans Fu'l Range pH Indicator paper)

Sampling is outside the laboratory's scope of accreditation
ping

Date Tested:

Date Reported:

28 October 2011

2 November 2011

IANZ Approved Signatory 2 :

Designation :
Date :

PF-LAB-100 ( 18/12/2010)

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

This report may only be reproduced in full

Seniof Civil Engineering Technician

2 November 2011
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Tesls indicated as
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oulside the scope
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DRY DENSITY / WATER CONTENT REEATIONSHIE

COMPACTION

Project :
Location :

Wil Storage Ponds
Waimakariri River, EyrewellzNorth Canterbury

%

Client : Rooney Earthmoving|Limited ciyider oop+ | \/ - | ) |
Contractor : Rooney Earthmoving Limited e ya ]
Sampled by : Gerard Richardson LU NUY U l
Date sampled : 4 October 2011
Sampling method : Not Advised .
Sample description : Sandy Gravel
Sample condition : Damp as received Project No: 6-JROON.11/006LC
Solid density : 2.68 t/m3 (Assumed) Lab Ref No: 6382
Source : Test Pit 2 Client Ref No : 20851
Test Results

Maximum dry density 2.15 t/m3 Natural water content = %
Optimum water content 4.8 %o Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5% +6%
Bulk density t/m3 2.054 2.168 2.229 2.252 2.235
Water content Y% 21 3.2 4.1 ah! 6.2
Dry density t/m3 2.013 2.100 2.140 2.142 2.104
Sample condition Dry Damp Moist Moist Wet

Loose Firm Firm Hard Fines Lost

Compaction Curve
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ﬁ ¢ Density Curve
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:E; 2.090 - A — X -
g
o 2.070 - ]
g
o
2050 +—— i
2.030 /
2.010
2 3 4 5 6 7
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside tha laboratory's scope of accreditation

Date tested :

Designation :
Date :

PF-LAB-026 ( 15/12/2010)

Opus International Consultants Ltd i

i Christchurch Laboratory
|

Quality Management Systems Certified to ISO 9001

7 November 2011
Date reported : 8 November 2011

IANZ Approved Signatory%u‘ﬁ% .

Senior Civil Engineering Technician
8 November 2011

Sampling is not covered by TANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

All tests reported
herein have been

Fe) performed in accordance
with the laboratory's

llhmm_ﬂh__‘ scope of accreditation
laboratory

52C Hayton Rd Wigram ‘ Telephone +64 3 343 0739

! PO Box 1482 Christchurch Mail Centre Facsimile +64 3 343 0737
i Christchurch 8140, New Zealand ! Website www.opus.co.nz




DRY DENSITY / WATER CONTENT RELATIQNSHIP —

COMPACTION B

Project :

Location :

Client :

Contractor :
Sampled by :

Date sampled :
Sampling method :
Sample description :

Wil Storage Ponds

Waimakariri River, Eyrewell zNotth Canterbur%r

Rooney Earthmoving|Limited
Rooney Earthmoving ' Limited
Gerard Richardson

4 October 2011

Not Advised

Sandy Gravel

‘[ IBER=20:27
) il 44
o rov—201

7

-

Sample condition : Damp as received Project No: 6-JROON.11/006LC
Solid density : 2.68 t/m® (Assumed) Lab Ref No: 6383
Source : Test Pit 3 Client Ref No : 20851
Test Results
Maximum dry density 1.94 t/md Natural water content - %
Optimum water content 5 %o Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5% +6%
Bulk density t/m?3 1.983 2.015 2.042 2.039 2.032
Water content % 2.8 4.3 5.0 6.3 7:b
Dry density t/m3 1.928 1.931 1.944 1.918 1.889
Sample condition Dry Damp Moist Wet Saturated
Loose Firm Hard Firm Fines Lost
Compaction Curve
|
¢ Density Curve
1.950 ~ = — — 0% Air Voids
/— ------- 5% Air Voids
\ - 10% Air Voids
3 ]
1.930 pe= AN
%
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21910 +— \
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a} \
1.890 L
1.870
2 4 5 6 7 8
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside tha laboratory’s scope of accreditation

Date tested :
Date reported

3 November 2011
: 4 November 2011

TIANZ Approved Signatory %\%

Sampling is not cavered by TANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

A All tests reported
herein have been

7 ' : R g % e g rformed i dance
Designation:  Senior Civil Engineering Technician o @ vt |ah2r17§f;'s
p § 1 l‘""‘"mi} scope of accreditation
Date : 4 November 201 Ehatatory
PF-LAB-026 { 18/12/2010) Page2of2
Opus International Consultants Ltd 52C Hayton Rd Wigram E Telephone +64 3 343 0739

:
;
i
{
]
i

Christchurch Laboratory

Quality Management Systems Catified to ISO 9001

PO Box 1482 Christchurch Mail Centre
Christchurch 8140, New Zealand

Facsimile +64 3 343 0737
Website www.opus.co.nz




DRY DENSITY/ WATER CONTENT RELAIlONSHLIP

COMPACTION 3. 13
Project : Wil Storage Ponds
Location : Waimakariri River, Eyrewell;No1th, Cﬁnterbury
Client : Rooney Earthmoving Limited, =AY ¢
Contractor : Rooney Earthmoving Limited ] i
Sampled by : Gerard Richardson el i
Date sampled : 4 October 2011 {
Sampling method : Not Advised '
Sample description : Sandy Gravel
Sample condition : Damp as received Project No : 6-JROON.11/006L.C
Solid density : 2.68 t/m? (Assumed) Lab Ref No: 6385
Source : Test Pit 5 Client Ref No : 20851
Test Results
Maximum dry density 2.06 t/ms Natural water content - Yo
Optimum water content 3.6 % Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5%
Bulk density t/m? 2.020 2.114 2.142 2.146
Water content %o 2.0 32 4.3 5.3
Dry density t/m?3 1.980 2.049 2.055 2.039
Sample condition Dry Damp Moist Wet
Loose Firm Hard Fines Lost
2.070 - _ Compaction Curve &  Density Curve
— — 0% Air Volds
------- 5% Air Voids
-\0\ — - — 10% Air Voids
2.050 /
/ -
% 2.030
g
£2.010 -
=]
1.990 - /
1.970
2 3 4 5 6
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside the laboratory's scope of accreditation

Date tested :

3 November 2011
Date reported : 4 November 2011

IANZ Approved Signatory QE?&‘T%

A

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

All tests reported
herein have been

. § ; i . ; 3 % performed in accordance
Designation:  Senior Civil Engineering Technician < @ with the sboratory's
: kit scope of accreditation
Date: 4 November 2011 l RESiRary

PF-LAB-026( 18/12/2010)

52C Hayton Rd Wigram

PO Box 1482 Christchurch Mail Centre
Christchurch 8140, New Zealand

Telephone +64 3 343 0739
Facsimile +64 3 343 0737
Website www.opus.co.nz

Opus International Consultants Ltd

Christchurch Laboratory i
Quality Management Systems Certified to ISO 9001 i



DRY DENSITY / WATER CONTENT RELATIONSHIP

COMPACTION

Project :
Location :
Client :
Contractor :
Sampled by :

Wil Storage Ponds
Waimakariri River, EYrewell, Nerth Canterbury
Rooney Earthmoving|Limited:cryge=boss |\ |
Rooney Earthmoving Limited— —
Gerard Richardson '

%

|
Date sampled : 4 October 2011 |
Sampling method : Not Advised I
Sample description : Sandy Gravel
Sample condition : Damp as received Project No: 6-JROON.11/006LC
Solid density : 2.68 t/m? (Assumed) Lab Ref No: 6386
Source : Test Pit 7 Client Ref No : 20851
Test Results
Maximum dry density 2.12 t/m3 Natural water content - Yo
Optimum water content 4.6 Yo Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5% +6%
Bulk density t/m3 2.039 2.136 2.209 2.224 2234
Water content Yo 24 3.3 4.3 5.3 6.4
Dry density t/m? 1.991 2.068 2.118 2111 2.100
Sample condition Dry Damp Moist Wet Saturated
Loose Firm Hard Firm Fines Lost
2130 Compaction Curve ¢ DensityCurve
S — — — 07 Air Voids
/\ R 5% Air Voids
2.110 = < \“\ 10% Air Voids
2.090 /
& 2,070 - L —
fhg 2.050 = = = —
e
(=]
2.030
2.010 /
1.990
2 3 4 5 6 7
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside the laboratory's scope of accreditation

Date tested : 7 November 2011
Date reported : 8§ November 2011

IANZ Approved Signatory%p% R

Designation:  Senior Civil Engineering Teclnician y @
Date: 8 November 2011 l laboratory
PF-LAB-026 ( 18/12/2010)

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

All tests reported

herein have been
performed in accordance
with the laboratory's
scope of accreditation

Telephone +64 3 343 0739
Facsimile +64 3 343 0737
Website www.opus.co.nz

Opus International Consultants Ltd

Christchurch Laboratory
Quality Management Systems Cedified to ISO 9001

52C Hayton Rd Wigram

PO Box 1482 Christchurch Mail Centre
Christchurch 8140, New Zealand



DRY DENSITY / WATER CONTENT REFATIONSHIP

COMPACTION
Project : Wil Storage Ponds
Location : Waimakariri River, Byrewell; NorthoCanterbury
Client : Rooney Earthmoving Limited-ccyacr 20217 ) 4 0
Contractor : Rooney Earthmoving Eimited—————=—= 1 *
Sampled by : Gerard Richardson ' | U NOV 2011
Date sampled : 3 October 2011
Sampling method : Not Advised / !
Sample description : Sandy Gravel
Sample condition : Damp as received Project No: 6-JROON.11/006LC
Solid density : 2.68 t/m3 (Assumed) Lab Ref No : 6387
Source : Test Pit 9 Client Ref No : 20851
Test Results
Maximum dry density 2.10 t/m?3 Natural water content - %
Optimum water content 34 Yo Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5% +6%
Bulk density t/m? 2.109 2.164 2.185 2.195 2.202
Water content % 2.0 3.1 4.1 5.1 6.2
Dry density t/m?3 2.067 2.099 2.098 2.089 2.072
Sample condition Dry Damp Moist Wet Saturated
Loose Firm Hard Firm Fines Lost
2110 Compaction Curve ¢ Density Curve
\ — — — 0% Air Voids
\ aaenen= 5% Air Voids
//\ \ — 107 Air Voids
\
/ b
2.090 - - =]
®
&
&
o
2.070 - : u
\.
2.050 -
2 3 4 5 6 7
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside the laboratory's scope of accreditation
Date tested: 8 November 2011 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 9 November 2011 This report may only be reproduced in full
IANZ Approved Signatory %«% : Altests reported
herein ha;elbeen —
rfi in accordanc
Designation :  Senior Civil Engineering Technician 5 @ aenhotrnrgfelahora;cgtryt'.s
il scope of accreditation
Date 9 November 2011 l i
PELABOZO(18/12/2010) e —————————————— Page2of2 |
Opus International Consultants Ltd { 52C Hayton Rd Wigram Telephone +64 3 343 0739
i Christchurch Laboratory i PO Box 1482 Christchurch Mail Centre i Facsimile +64 3 343 0737

Quality Management Systems Certified to 1SO 9001 Christchurch 8140, New Zealand i Website www.opus.co.nz




DRY DENSITY / WATER CONTENT RELATIONSHIP

VIRONMENT CANTERB

COMPACTION | °F ;
Project : Wil Storage Ponds
Location : Waimakariri River, EyrewellzNerth Canterbury
Client : Rooney Earthmoving|Limited ER 2024» [= (|
Contractor : Rooney Earthmoving!Limited v
Sampled by : Gerard Richardson 5 4

Date sampled :
Sampling method :
Sample description :

3 October 2011 i
Not Advised :
GRAVEL with some sand

Sample condition : Damp as received Project No : 6-JROON.11/006LC
Solid density : 2.68 t/m* (Assumed) Lab Ref No : 6389
Source : Test Pit 10 Client Ref No : 20851
Test Results

Maximum dry density 213 t/m3 Natural water content - %
Optimum water content 3.6 Yo Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5%
Bulk density t/m?3 2.098 2.194 2.209 2.224
Water content % 2,2 3.3 4.3 5.6
Dry density t/m3 2.051 2.123 2.119 2.106
Sample condition Dry Moist Wet Saturated

Loose Hard Firm Fines Lost

2.140

Compaction Curve

. 1
N ‘ ¢ Density Curve
\- — — — 0% Air Vaids
\ .
2120 A g —=-==-= 5% Air Voids
: \ N — . — 10% Air Yoids
/ £y
% 2.100 g S—
<
5
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gz 2.080 ]
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2.060 / ]
2.040
2 3 4 5 6
Water Content %
Test Methods Notes
Compaction NZS 4402 : 1986 Test 4.1.1 (Standard) Sampling is outside the laboratory’s scope of accreditation

Date tested :

3 November 2011
Date reported : 4 November 2011

TANZ Approved Signatory%ﬁ:%

Designation :
Date :

PE-LAB-026 ( 18/12/2010)

Senior Civil Engineering Technician
4 November 2011

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

All tests reported

herein have been
performed in accordance
with the laboratory's
scope of accreditation
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Quality Management Systems Certified to ISO 9001

52C Hayton Rd Wigram

PO Box 1482 Christchurch Mail Centre
Christchurch 8140, New Zealand

Telephone +64 3 343 0739
Facsimile +64 3 343 0737
Website www.opus.co.nz




DRY DENSITY / WATER CONTENT REEATFIONSHIP

¥

LA TRNE/AL

COMPACTION
Project : Wil Storage Ponds
Location : Waimakariri River, Eyrewel;North-Ganterbury
Client : Rooney Earthmoving Limited:
Contractor : Rooney Earthmoving Eimited
Sampled by : Gerard Richardson ‘ {1 NV
Date sampled : 3 October 2011 i, PR
Sampling method : Not Advised }‘
Sample description : Sandy Gravel J'

Sample condition : Damp as received Project No : 6-JROON.11/006LC
Solid density : 2.68 t/m? (Assumed) Lab Ref No : 6390
Source : Test Pit 12 Client Ref No: 20851
Test Results

Maximum dry density 213 t/m3 Natural water content - %
Optimum water content 5 % Fraction tested Passing 19mm Test Sieve
Sample ID +2% +3% +4% +5% +6%
Bulk density t/m3 2.085 2.165 2.203 2.239 2.246
Water content % 2:1 3.2 4.1 5.0 6.1
Dry density t/m3 2.042 2.099 2.115 2.132 2.118
Sample condition Dry Damp Moist Wet Saturated

Loose Firm Hard Firm Fines Lost

Compaction Curve

2.150 - ¢  Density Curve
) N — — — (7 Air Voids
~ | = 5% Air Voids
2.130 A 4 10% Air Voids
® ~ ®
2.110 ]
H /
=
.*_:;7‘ 2.090 -
g
D ~,
[
o)
2.070
2.050 — |
2.030
2 3 4 5 6 7
Water Content %
Test Methods Notes

Compaction

NZS 4402 : 1986 Test 4.1.1 (Standard)

Sampling is outside the laboratory's scope of accreditation

Date tested :

8 November 2011
Date reported : 9 November 2011

IANZ Approved Signatory %@%

Designation :
Date :

PF-LAB-026( 18/12/2010)

Senior Civil Engineering Technician
9 November 2011

Opus International Consultants Ltd

Christchurch Laboratory

Quality Management Systems Certified lo 1ISO 9001 :

52C Hayton Rd Wigram

PO Box 1482 Christchurch Mail Centre i
Christchurch 8140, New Zealand
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All tests reported

herein have been
performed in accordance
with the laboratory's
scope of accreditation

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
This report may only be reproduced in full

Telephone +64 3 343 0739
Facsimile +64 3 343 0737
Website www.opus.co.nz




DRY SIEVE ANALYSIS
TEST REPORT ENVIRONMENT CANTERBURY
APPROVED

Project : Wil Storage Ponds SUBJECT TO CONDITIONS

Project Location : Waimakariri River, Byrewell,:-NorthoCanterbutly

Client : Rooney Earthmoving Limﬂﬁ@kCE‘MBER 2021

Contractor : Rooney Earthmoving Eimited——=H——4=+4/ - [ ) |

Sampled by : Gerard Richardson l . Vh s

Date sampled : 4 October 2011 ¥ NUY Ul

Sampling method : Not Advised i

Sample description : Sandy GRAVEL :

Sample condition Damp as received

Test Pit no: 2 Project No: 6-JROON.11/006LC

Depth 1.6m-5.0m Lab Ref No: 6382
Client Ref No : 20851

Sieve Analysis

Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passin
200.00 100 19.00 53 4.75 20 0.425 5
63.00 95 13.20 - 2.36 14 0.300 3
37.50 80 9.50 82 1.18 10 0.150 2
26.50 - 6.70 = 0.600 7 0.075 1
Sieve Aperture Size (mm)
g B 3 @ g ® o 0 R B T = =
S b S o o = p I & a8 5 8 S
100 — -
% |
A |
80 M| — s
K
60 | = | |
& | |
& \
&'0 01 || | | A 1
& [ ‘ | il / [
| |
| | iLm
; L1 |
20 _.._!.._ A‘ -
‘ | : | | | |
, | |
0.01 10.00 1000.00
Particle Size (mum)
Test Method Notes
INZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 7 November 2011 Sampling is not covered by IANZ Accreditation, Resulls apply only to sample tested.
Date 1'eported : 8 November 2011 This report may only be reproduced in full
IANZ Approved Signatory%
A Tests indicated as
not accredited are
Designation :  Senior Civil Engineering Technician ° ot bris i
. i ditati
Date : 8 November 2011 l Wi, Aenessliolon
PE-LAB-099 ( 18/12/2010) Page 1 of 2

Opus International Consultants Limited i
Christchurch Laboratory :
Quality Management Systems Certified to SO 9001 |

52C Hayton Road
Wigram, Christchurch 8042,
New Zealand

Telephone +64 3 343 0739
Facsimile +64 3 343 0737

Website www.opus.co.nz



DRY SIEVE ANALYSIS
TEST REPORT ENVIRONMENT CANTERBURY
APPROVED - / !
Project : Wil Storage Ponds SUBJECT TO CONDITIONS i
Project Location : Waimakariri River, Eyrewell;North-Canterbuty :
Client : Rooney Earthmoving Limited-cevser 2001 = )/, | | /
Contractor : Rooney Earthmoving Eimited————————— i
p q RIS 3144 |
Sampled by : Gerard Richardson 5 0 NOV 201 ﬁ
Date sampled : 4 October 2011
Sampling method : Not Advised {
Sample description : Sandy GRAVEL
Sample condition Damp as received
Test Pit no: 3 Project No : 6-JROON.11/006L.C
Depth 0.25m-0.70m Lab Ref No: 6383
Client Ref No: 20851
Sieve Analysis
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passin
200.00 100 19.00 62 4.75 27 0.425 9
63.00 99 13.20 - 2.36 18 0.300 7
37.50 88 9.50 41 1.18 14 0.150 o]
26.50 - 6.70 # 0.600 11 0.075 4
Sieve Aperture Size (mm)
§ 3 § & g el 0 0 o 9 I =] =
3 S 3 5 & = a T 85 g a8k ¢ S
100 } — T + |
| i | | ! i |
| | e
80 - G i ‘ | _//A/ i i
- U -
oW |
@ LA L ol
g 1 i |
LU — T 7/ AT — i ‘
| * | ‘ §
1 | X |
20 | I ; - — —;:__.4/‘7 L | - b - S - 2
| ‘ ! | -—"}C.—AV"/ ; ;
1L SRR | |
. = il | | 1]
0.01 0.10 1.00 10.00 100.00 1000.00
Particle Size (mm)
[Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 3 November 2011 Sampling is not covered by JANZ Accreditation. Results apply only ta sample tested.
Date reported : 4 November 2011 This report may only be reproduced in full
IANZ d Si
Appl’OVE Slgnatory Tests Indicated as
not accredited are
Designation :  Senior Civil Engineering Technician o @ ot e
Date : 4 November 2011 l G eeredialion
e A

PF-LAB-099 ( 18/12/2010)

Opus International Consultants Limited ;
Christchurch Laboratory !
Quality Management Systems Certified to 1SO 9001 i

52C Hayton Road
Wigram, Christchurch 8042,

New Zealand

: Telephone +64 3 343 0739
. Facsimile +64 3343 0737
1

Website www.opus.co.nz



DRY SIEVE ANALYSIS
TEST REPORT

Wil Storage Ponds
Waimakariri River, B

Project :
Project Location :

Client : Rooney Earthmoving
Contractor : Rooney Earthmovin
Sampled by : Gerard Richardson
Date sampled : 4 October 2011
Sampling method : Not Advised

Sample description : Sandy GRAVEL
Sample condition Damp as received
Test Pit no: 5

Depth 0.7m-2.0m

THITCT
1 0N

] '?‘;

ENVIRONMENT CANTERBURY
APPROVED /
SUBJECT TO CONDITIONS / ‘
yrewell; North-Canterbury %
Limited-cevper 2021 ) | | |
L:-n;{—ad - b 1 m

MUY ZU

Project No : 6-JROON.11/006LC
Lab Ref No: 6385
Client Ref No : 20851

Sieve Analysis

Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passin
200.00 - 19.00 62 4.75 30 0.425 5
63.00 100 13.20 - 2.36 20 0.300 3
37.50 82 9.50 44 1.18 13 0.150 2
26.50 - 6.70 - 0.600 8 0.075 1

Sieve Aperture Size (mm)
12 i 8 & g 2
=3 L @ < B =]
o o o (=] (=} cl
100 . i
‘ ‘ | [ |
80 b A T
| i !
o @ | |
% :
£ \%d |
2 40 — 111 i il 1 N _
L Y
20 +—— i ‘ / _ . S | L
0.01 0.10 1000.00
Particle Size (mm)
Test Method Notes

INZS 4407 : 1991 Test 3.8.2

Sampling is outside the laboratory’s scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)

Date tested : 3 November 2011
Date reported : 4 November 2011 This report may

TANZ Approved Signatory

Senior Civil Engineering Teclnician
4 November 2011

Designation :
Date :

PF-LAB-099 ( 18/12/2010)

i Opus International Consultants Limited
Christchurch Laboratory
Quality Management Systems Certified to ISO 9001

52C Hayton Road
Wigram, Christchurch 8042,

New Zealand

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

only be reproduced in full

Tests indicated as
not accredited are
outside the scope
of the laboratory's
accreditation
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Page 1 of 2
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DRY SIEVE ANALYSIS
TEST REPORT ENVIRONMENT CANTERBURY
APPROVED
Project : Wil Storage Ponds SUBJECT TO CONDITIONS
Project Location : Waimakariri River, Byrewell; North-Canterbury
Client : ROOI‘[EY Earthmoving LimigngCEMBER 2024 =
Contractor : Rooney Earthmoving Limited—————=vd L) |
Sampled by : Gerard Richardson 10 NOY 201
Date sampled : 4 October 2011 5 i oy
Sampling method : Not Advised
Sample description : Sandy GRAVEL :
Sample condition Damp as received
Test Pit no: 7 Project No: 6-JROON.11/006L.C
Depth 0.3m-0.45m Lab Ref No: 6386
Client Ref No : 20851
Sieve Analysis
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing
200.00 100 19.00 58 4.75 26 0.425 6
63.00 94 13.20 - 2.36 17 0.300 4
37.50 80 9.50 40 1.18 12 0.150 2
26.50 - 6.70 - 0.600 8 0.075 1
Sieve Aperture Size (mm)
2 3 s & = @ o ) o oo o 2
s s 23& T 9§ S8 d=zsgs 8 &
100
| 11 [ T8 7 [
| | 128K |
| | | L |
80 ! ISIE S T - /— R
. | | | / |
| izl
® | R A
(=] | |
7 | - . |
£ i ] B
;2 40 T — —— jf\ | I t
T p%d
20 | / (NNREl / d .I/ ’ | ||
T T EJL i = --_..-__.i_. '——_‘ !: i
| ‘ L i %/ | ‘ L
| | | - o |
o VA RN | :[; ‘ || Ll . 1 | L]
0.01 100 10.00 100.00 1000.00
Particle Size (mm)
Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 7 November 2011 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 8 November 2011 This report may only be reproduced in full

notaccrediled are
oulside the scope

TANZ Approved Signatory%% . Indicated
A Tests Indicated as

Designation:  Senior Civil Engineering Technician i of the laboratory's

Date : 8 November 2011 Rilaaares,  epiion

PE-LAB-099 ( 18/12/2010) Page 1 of 2
52C Hayton Road Telephone +64 3 343 0739

i Opus International Consultants Limited ;
| Christchurch Laboratory i Wigram, Christchurch 8042, | Facsimile +64 3 343 0737

Quality Management Systems Certified to 1ISO 9001  {  New Zealand | Website www.opus.co.nz



DRY SIEVE ANALYSIS

ENVIRONMENT CANTERBURY

TEST REPORT
APPROVED / 1
Project : Wil Storage Ponds SUBJECT TO CONDITIONS ‘
Project Location : Waimakariri River, EyrewellzNorth Canterbuty . .
Client : Rooney Earthmoving Limited ccuscr 2021 r /
Contractor : Rooney Earthmovin Limi‘tc#, ISV Tl )
Samp]ed by : Gerard Richardson | 10 NOV 2013
Date sampled : 3 October 2011 el
Sampling method : Not Advised
Sample description : Sandy GRAVEL -
Sample condition Damp as received
Test Pit no: 9 Project No: 6-JROON.11/006LC
Depth 1.4m-3.0m Lab Ref No: 6387
Client Ref No: 20851
Sieve Analysis
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing
200.00 100 19.00 63 4.75 26 0.425 7
63.00 98 13.20 - 2.36 18 0.300 5
37.50 84 9.50 42 1.18 14 0.150 2
26.50 - 6.70 - 0.600 10 0.075 1
Sieve Aperture Size (mm)
2 3 =] ‘é‘} =1 @ 0 Ly [ B =S T W (=1 g
= ¥ @ 8B = <3 [T > L TP SR (- S o @ =]
o o o o o -~ ol = O (=23 — - «l o3 0 1
100 ‘
| ' |
80 i 5 1
T i
| I
60 ]
1 |
(s |
Reb—— Rt T
] | | i \ ‘
0 + +
0.01 1.00 10.00 1000.00
Particle Size (mm)
Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory’s scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 8 November 2011 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 9 November 2011 This report may only be reproduced in full
IANZ Approved Signatory %ﬁ% teindicated as
not accredited are
Designation:  Senior Civil Engineering Technician o @ i lticiind
Date : 9 November 2011 l e T
Page 1 of 2

PF-LAB-099 ( 18/12/2010)

i Opus International Consultants Limited
Christchurch Laboratory
i Quality Management Systems Certified to 150 9001

Telephone +64 3 343 0739
Facsimile +64 3 343 0737

Website www.opus.co.nz

52C Hayton Road
Wigram, Christchurch 8042,

New Zealand



DRY SIEVE ANALYSIS
TEST REPORT ENVIRONMENT CANTERBURY
APPROVED
Project : Wil Storage Ponds SUBJECT TO CONDITIONS
Project Location : Waimakariri River, BEyrewell,North-Canterbury
Client : Rooney Earthmoving Limited-cryser oo 10 ) [
Contractor : Rooney Earthmoving Limited : :
Sampled by : Gerard Richardson 1 U NDY 2000 |
Date sampled : 3 October 2011 j i
Sampling method : Not Advised | E-< == |
Sample description : Sandy GRAVEL
Sample condition Damp as received
Test Pit no: 10 Project No: 6-JROON.11/006LC
Depth 1.0m-2.05m Lab Ref No: 6389
Client Ref No: 20851
Sieve Analysis
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing
200.00 - 19.00 59 4.75 26 0.425 6
63.00 98 13.20 - 2.36 17 0.300 4
37.50 81 9.50 40 1.18 12 0.150 2
26.50 - 6.70 - 0.600 8 0.075 1
Sieve Aperture Size (mm)
S o o o o - ol < 3 & 2 2 &8 B @ &
100 . — , - T T
‘H | _|s://i AR .‘L
. ‘ { | | L/ : | |
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; I 1 ‘ | ‘ ‘ 1 |
] L& [ ‘ / .
T | |
60 4 | I /__“ R ‘ / (M ‘ BN
) | : | Hitl / I ‘ f H / | | ‘
7 o Bt me i |
& . | Pl IEmE R / P
e W i . INER 1 / A I e
i ; | ] |
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17t ‘ | A4 ‘
20 +— T C/i/ = = : 7| ’___-4/'- — ‘ —1 T
L =il ‘ .
D B I DL |
0.01 10.00 100.00 1000.00
Particle Size (mm)
[Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 3 November 2011 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported : 4 November 2011 This report may only be reproduced in full
TANZ Approved Signatory %
A Tests indicated as
not accrediled are
Designation:  Senior Civil Engineering Technician ° el
Date : 4 November 2011 l Py accreditation
PF-LAB-099 ( 18/12/2010) Page1of2
i Opus International Consultants Limited ¢ 52C Hayton Road ; Telephone +64 3 343 0739
Christchurch Laboratory Wigram, Christchurch 8042, : Facsimile +64 3 343 0737
i

Website www.opus.co.nz

Quality Management Systems Certified to 150 9001 New Zealand



DRY SIEVE ANALYSIS
TEST REPORT

ENVIRONMENT CAN

Project :
Project Location :

Wil Storage Ponds

APPROVED
SUBJECT TO CONDITIONS
Waimakariri River, EyrewellyNorth Canterbu

TERBURY

'y

>

Client : Rooney Earthmoving Limited crviser 2021
Contractor : Rooney Earthmoving Eimited————————— .
Sampled by : Gerard Richardson S ECRIVED |
Date sampled : 3 October 2011 0 NAY 20
Sampling method : Not Advised | U NUY 2L
Sample description : Sandy GRAVEL
Sample condition Damp as received
Test Pit no: 12 Project No: 6-JROON.11/006LC
Depth 0.7m-2.2m Lab Ref No: 6390
Client Ref No: 20851
Sieve Analysis _
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passin
200.00 100 19.00 58 4.75 28 0.425 8
63.00 96 13.20 - 2.36 20 0.300 5
37.50 80 9.50 41 1.18 15 0.150 2
26.50 - 6.70 2 0.600 11 0.075 1
Sieve Aperture Size (mm)
0 [=] o v o o
E 8 888 = g gyefzBE 8 g
fa] < (=] o = = ] =+ o o - ol © o ol
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- - i | RN /_1 7‘ \_I L
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B T * E R g"‘) [
A I g il
20 + — ‘:'/.i b ' —: l—‘—/»‘( ‘*‘ —‘
UL s il
0 7 ' + : :
0.01 0.10 1.00 10.00 1000.00
Particle Size (mm)
Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 8 November 2011 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date I'QpOl'tE!d : 9 November 2011 This report may only be reproduced in full
TANZ Approved Signato A ppp——
not a_ccredlted are
Designation :  Senior Civil Engineering Technician o @ T
Date : 9 November 2011 l Cpotn, o
Page 1 of 2

PF-1LAB-099( 18/12/2010)

i Opus International Consultants Limited

Christchurch Laboratory

Quality Management Systems Certified to ISO 9001

New Zealand

52C Hayton Road
Wigram, Christchurch 8042,

Telephone +64 3 343 0739
Facsimile +64 3 343 0737

Website www.opus.co.nz



DRY SIEVE ANALYSIS

TEST REPORT ENVIRONMENT CANTERBURY

Project :

Project Location :
Client :

Contractor :
Sampled by :

Date sampled :
Sampling method :
Sample description :
Sample condition

Wil Storage Ponds
Waimakariri River,
Rooney Earthmovin
Rooney Earthmovin
Gerard Richardson
3 October 2011

Not Advised

Sandy GRAVEL
Damp as received

APPROVED
SUBJECT TO CONDITIONS

Eyrewell; North Canterbu
g LimitedcevBER 20214 -

Ji Had
rmirec

Test Pit no: 13 Project No : 6-JROON.11/006L.C
Depth Not Advised Lab Ref No: 6391
Client Ref No : 20851
Sieve Analysis L
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passin
200.00 100 19.00 60 4.75 24 0.425 6
63.00 98 13.20 - 2.36 18 0.300 4
37.50 84 9.50 39 1.18 13 0.150 2
26.50 = 6.70 - 0.600 9 0.075 1
Sieve Aperture Size (mm)
2 5 g 8 g @ 0 o o w9 2
s S s & = = i 38 82288 9 S
100
80 +—
60
&0
i)
oy
&
a8
32 40 +—
20
0 T + ;
001 0.10 1.00 10.00 1000.00
Particle Size (mm)
Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory’s scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)

Date tested: 7 November 2011
Date reported : 8 November 2011

IANZ Approved Signatory%@%

Designation:  Senior Civil Engineering Technician
Date : 8 November 2011

Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.

This report may only be reproduced in full

A
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not accredited are
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of the laboratory's
A aeres=t accreditation

Iai:c;ratury

PF-LAB-099 ( 18/12/2010)

Telephone +64 3 343 0739
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Website www.opus.co.nz
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DRY SIEVE ANALYSIS

TEST REPORT

ENVIRONMENT CA

Project :
Project Location :
Client :

Wil Storage Ponds
Waimakariri River, E
Rooney Earthmoving

APPROVED

TERBURY

SUBJECT TO CONDITIONS

yrewell, Nerth-Canterbut

Limited: cevprropar=

Contractor : Rooney Earthmoving Limited ]
Sampled by : Gerard Richardson , L U NOV !
Date sampled : 3 October 2011 ! o
Sampling method : Not Advised ﬁ
Sample description : Sandy GRAVEL
Sample condition Damp as received
Test Pit no: 17 Project No : 6-JROON.11/006LC
Depth 1.0m-2.50m Lab Ref No: 6393
Client Ref No : 20851
Sieve Analysis
Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing Size (mm) % Passing
200.00 100 19.00 55 4.75 26 0.425 6
63.00 97 13.20 - 2.36 18 0.300 4
37.50 74 9.50 38 1.18 13 0.150 1
26.50 - 6.70 - 0.600 9 0.075 1
Sieve Aperture Size (mm)
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0.01 0.10 100 10.00 100.00 1000.00
Particle Size (mm)
Test Method Notes
NZS 4407 : 1991 Test 3.8.2 Sampling is outside the laboratory's scope of accreditation
Rangitata South Zone 4 Envelope (Supplied by Rooney)
Date tested : 3 November 2011 Sampling is nat covered by IANZ Accreditation. Results apply only to sample tested.

Date reported : 4 November 2011

IANZ Approved Signatory Q%‘—‘N\%‘

Designation :
Date :

PF-LAB-099 ( 18/12/2010)

This report may only be reproduced in full

Senior Civil Engineering Teclnician
4 November 2011
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Waimakariri Storage Pond Site Investigation
Test Pit Samples

TP2, 1.6 - 5.0m TP3, 0.25 - 0.70m TP5, 0.7 - 2.0m TP7, 1.6-5.2m
Revised Grading with Revised Grading with Revised Grading with Revised Grading with
Oversize added Oversize added Oversize added Oversize added
Particle Size Revised % Particle Size Revised % Particle Size Revised % Particle Size Revised %
(mm) Passing (mm) Passing (mm) Passing (mm) Passing
350 100 350 100 350 100 350 100
300 100 300 100 300 100 300 100
200 100 200 81 200 100 200 82
150 93 150 75 150 92 150 76
100 82 100 72 100 88 100 68
63 74 63 70 63 80 63 61
38 62 38 62 38 66 38 52
19 41 19 44 19 50 19 38
10 25 10 29 10 35 10 26
5 16 5 19 5 24 5 17
2 11 2 13 2 16 2 11
1 8 1 10 1 10 1 8
1 5 1 8 1 6 1 5
0 4 0 6 0 4 0 4
0 2 0 5 0 2 0 3
0 2 0 4 0 2 0 1
0 1 0 3 0 1 0 1
<0.075 0 <0.075 0 <0.075 0 <0.075 0
TP9, 1.4 - 3.0m TP10, 1.0 - 2.05m TP12, 0.7 -2.2m TP13, 1.5 - 4.8m
Revised Grading with Revised Grading with Revised Grading with Revised Grading with
Oversize added Oversize added Oversize added Oversize added
Particle Size Revised % Particle Size Revised % Particle Size Revised % Particle Size Revised %
(mm) Passing (mm) Passing (mm) Passing (mm) Passing
350 100 350 100 350 100 350 100
300 100 300 100 300 100 300 100
200 100 200 100 200 100 200 100
150 93 150 93 150 94 150 100
100 85 100 85 100 86 100 92
63 77 63 77 63 71 63 82
37.5 66 375 63 38 59 38 71
19 49 19 46 19 43 19 50
9.5 33 9.5 31 10 30 10 33
4.75 20 4.75 20 5 21 5 20
2.36 14 2.36 13 2 15 2 15
1.18 11 1.18 9 1 11 1 11
0.60 8 0.60 6 1 8 1 8
0.425 5 0.425 5 0 6 0 5
0.30 4 0.30 3 0 4 0 3
0.150 2 0.150 2 0 1 0 2
0.075 1 0.075 1 0 1 0 1
<0.075 0 <0.075 0 <0.075 0 <0.075 0
TP17, 1.0 - 2.5m TP10, Gravelly Silt TP4, Clayey Silty Sand TP15, Clayey Silt
Revised Grading with Revised Grading with Revised Grading with Revised Grading with
Oversize added Oversize added Oversize added Oversize added
Particle Size Revised % Particle Size Revised % Particle Size Revised % Particle Size Revised %
(mm) Passing (mm) Passing (mm) Passing (mm) Passing
350 100 19 100 19 100 19 100
300 100 13 78 13 100 13 100
200 100 10 69 10 100 10 100
150 94 5 66 5 98 5 100
100 82 2 64 2 98 2 100
63 74 1 63 1 96 1 99
38 56 1 63 1 95 1 98
19 42 0 63 0 93 0 97
10 29 0 63 0 89 0 95
5 20 0 62 0 83 0 92
2 14 0 61 0 77 0 89
1 10 0 56 0 68 0 82
1 7 0 54 0 68 0 80
0 5 0 50 0 63 0 76
0 3 0 47 0 59 0 70
0 1 0 43 0 54 0 64
0 1 0 37 0 49 0 57
<0.075 0 0 34 0 45 0 52
0 30 0 41 0 47
0 27 0 37 0 42
0 22 0 34 0 39
0 18 0 32 0 35
0 16 0 29 0 34
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Waimakariri Storage Pond Site Investigation
Test Pit Samples

Zone 4 PSD Envelope
Waimakariri Storage Ponds Site Investigation Test Pit Gravel PSDs with RSIS Embankment Fill, Zone 4 Envelope
100 -
= = «Zone 4 PSD Envelope PaTiCIe )SiZE E | o
mm nvelope %
TP2,1.6-5.0m 200 100
90 17 ——1p3,025-0.70m 60 50
20 35
= TP5, 0.7 - 2.0m 7.0 20
e || ———TP7, 1.6-5.2m 2.36 12.5
TP9, 1.4 -3.0m gg;? 2%
——TP10, 1.0- 2.05m 2.36 70
70 1| TP12,0.7-2.2m 728 18(;50
———TP13, 1.5 - 4.8m 200 100
e TP17, 1.0 - 2.5m
|| Size (mm) % Retained
60 TP4, Clayey Silty Sand Boulders >200 0
0 === TP10, Gravelly Silt Cobbl 63-200 26
c : Gravel 2.36-63 33
% s P15, Cavey St sand 0.075-2.36 15
& Silt <0.075 1
ES Total: 74
40 ——
30
/
4
20 " Average
// \ Particle Mass
] Size (mm) (kg) 18/05/2011
10 | 300 0
] 200 20.600
: 150 8.288 7.300
— 100 3.261 2.975
0 } 63 1.447 1.871
0.001 0.01 0.1 Particle Size (mm) 1 10 100 1000
WL RSIS |
erture size particle refage Particle masjage Particle mas:
- 63mm 1.17 1.66
Silt Sand Gravel 100mm 3.75 3.12
Clay Cobbles Boulders 150mm 6.18 7.79
) . ) ) c
Fine Medium Coarse Fine Medium Coarse Fine Medium oarse 200mm 19.22 20.60




