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Appendix 3

Site Plan and Cross-Sections



- _ Hand Auga: Borotoke
i A o P o (FEL- airiffed of 373:00)

A i g - - Exsting Borehok
e \ y <5 Woodward Ciyoe
T e L s Fab, 2002)
- — s 2
— ! . e £ ol - ¢ L D
- \ ; -5 AP s Oaoptn To Grourdwatar
Yoo — e o~ " ) L metes)
\ - N 7/ > nehe
> RNy % ZONE | Rattot
4 o 5 INOIGAMNC SOHs W 1o
/ t metre thick

”

. o ZONE 2 Raft 0f

Lo g&ﬂ lf‘:{ﬂgal'll: soils Bonwean
1 & 2 metres thick

E\g:;grec wlsoglmaief

than 2 metres thick

| KO SRR

. 12635
| v ol
-ﬁj——?—;—l—'

13300

i
| ';3
CLENT

TAKANINI STRUCTURE
PLAN AREA 6 LIMITED

SOIL ZONATIONS,
TAKANINI STRUCTURE
PLAN, AREA &

A BN 5
JE 3 A0 B3 ey
T T 11~ T
% Twm e b Drhed e

= . ba 3 43 T

.FOUNDK"ON
INGINLLAING




7
L

7
S

IND 1

]

\\RES a\\\\\\ﬂ

Legend and/or Notes:

— =

Inciudas inflows bom
existing reticuiation in
tha upstream
calchments (1+J),
Reler 1o drawing
3114278
B \
&
= =
D1
\ * OFF (Chaset + —

LEGEND:

Crrariarel ¥ g e

vaarw UM SY

Mossrts Py

Base drawing relecence - Fraser Thomas Lid (dwg. no. 22482/10 dated Apnil 2008) Ry P _’NOOEO
i ool s 000 e dab et rakanini Structure Plan Area 6 Limited
0 500 100.0 2000 3000 #
Horizontal Scale (metres) = COffey Takaninl Structure Plan, Area 6A & 6B
E 0 %00 1000 2000 000 | 29.07.08 ge otechnics -
Vertical Scale (maies) e 1:5000 SPECIALISTS MANAGING Site Plan
ooyl A3 pojecind. GEOTNEWP 12635 | foweno 413




5 INDUSTRIAL 1

AREHESTER ROAD

NDUSTRIAL 3

INDUSTRIAL 1

sk

(RESIDENTIAL

LEGEND:
mm=s  Overland Flowpath

Proposed SW line
Manhole & In / Qutlet

p o &

description arawn approved 1a drawn DAB 1495 TAKANINI STRUCTURE PLAN AREA 6 LIMITED
— 500 100.0 2000 300.0 — —_ :
B: Apply new base drawing S8 HE 11/03/09 i — approved T8 .) projact
Fiosizonial Scale (meires CcO ey TAKANINI STRUCTURE PLAN, AREA 6A & 68
0 50.0 200.0 00 |date 29/07/08 .
_ geotechnics
. " Vertical Scale (matres) 1:5000 SPECIALISTS MANAGING SITE PLAN
THEEARTH e s
ax | T e GEOTNEWP12635 ool 10f3




Manhole & In / Outlet

% Existing Esplanade Reserve

Proposed SW line,

LEGEND:

s  Overland Flowpath

o ==
_p{r-cu’ 'r""‘.\d
adl T

AR
A AN
SO

LR
‘| 'l\..\\ \ \\

T

e e

-y
ELLgm
- —"

£
\

OWNER),
ERe

N

OWNER CHAN

chent TAKANINI STRUCTURE PLAN AREA 6 LIMITED

gs
2
313
| |5
H,
b

SPECIALISTS MANAGING

geotechnics
THE EARTH

coffey

1500
A3

1

HE
25/02/09

rii%ﬁ
S By
st
i3
sés-g

dale

11/03/09

approved

HE

drawn

Ss

description
B: Proposed road layoul change

UOISIADS




Appendix 4

Stability Analyses Results
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Bars 2 Guidatines for buliding of mimimal nazg e dams

2.0 Dam concept

The dam concept can be described as the overall type,
purpose and size of the proposed dam, as well as
possible effects. Questions to consider inciude:

I Whar will the dam be used jor?
2 What will any water or other stored material
be used for?

3 Will the storage be permanently full, or will
levels fluctuate up and down?

4 How much stored water will be required?

Is there sufficient stream flow to meer my

3
needs?

6  If water is to be taken from the dam, how will
this be achieved?

7 Will the extent of flooding caused by the
reservoir affect others or myself ?

8  How can provision for a spillway best be
achieved for a given site?

9  Will the dam and ground around it provide
an adequate seal?

10 How will / provide for any permanent flow
bypass?

These questions must to be answered during the design

process. Additional questions may also arise. Often

examination of other dams in the area will provide

useful background knowledge for answering these

questions.

3.0 Dam components

A dam consists of several main components which mus:
work together 10 ensure safe operation of the structure.
Often it is the connection or interface berween the
different companents that are the weak points in the
dam design. The main components of a dar and the
design criteria for each are:

D Storage

D Foundation

2 Embankmen:

2D  Spillways

2D  Pipes and conduits

ﬂ Autsiane
A Regional
A ¥ Louncl

In many siiuations the criteria given below could be
unduly conservative. Obtaining expert enginesring
input will typically result in 2 more optimum,and hence
cheaper design by addressing site specific issues.

3.1 Storags

The purpose of most dams is to store water for use. The
volume of storage and extent of flooding caused by the
storage must be assessed. In the case of decorative
ponds and dams, the volume of storage may not be an
issue.

To determine the approximate characteristics of the
dam storage a calculation guideline is provided in
Figures 2.6 and 2.7 at the back of this part of the

guideline

3.2  Dam foundation

The foundation of a dam is the natural soil or rock on
which it stands. A clean stable foundation of adequate
strength is vital for dam durability and performance.
An adequate seal must be formed to reduce leakage
from the dam - it may not fill or else the seepage may
cause instability.

Key foundation requirements are:

®  remove all topsoil and organic material from
beneath the dam footprin:

*  removeany soft materials like peat or swampy
deposits (unless expert engineering advice is
obtained on the design)

*  excavate a cutoff trench or 'key' under the
dam, more-ar-less under the crest line of the
dam. The cutoff should extend a2 minimum?
of LOm into ﬁrmmmlmuﬁd.beulasf
3.0 m wide and have batter (side) slopes no'
sttq:rer&mlm&alwlhorimmal (lin
1). E:tenﬂthekgymlntmihﬂdleyanﬁ
up the side to at least the full water level’

gepages encountered in

e  pipeany springs or
the downsiream half of the dam footprin: to
the downsiream toe,
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3.3 Embankment

The dam embankment, or {ill, forms the blockage
behind which the stored material accumulates. The
embankment must be formed from clean clays and/or
silts free of topsoil or vegetation. The fill should be
placed at a consistency and moisture content so as to
achieve high compaction standards.

The embankment profile should meet the following
minimum standards:

Crest
*  width to be not less than 3.0m if not used a3
*  width to be not less than 4.0m if used as 4

cé 10 be protected by metal or other

Slope angles
The upstream and downstream face should be no
steeper than:
® | vertical to 2 horizontal for dams under 1.5m
in height
e | vertica! to 2 2 horizontal for dams above
1.5m in height.
Additional height
An allowance for settlement of the dam fill should
be made by slightly increasing the dam heigh: by
an extra 10%,
Note: Tracked vehicles should not be used for
compaction of dams greater than 2.5m in height.

Fill volumes

The volume of fill required to build a dam
increases rapidly with height. The cost of the dam
will similarly increase. Normally, £ill for the dam
embankment is taken from inside the area that will
become the storage reservoir. This increases the
volume of stored water behind the dam without
the need for increasing the dam height.

Approximate fill volumes can be estimated using
the method in Figures 2.8 and 2.9.

3.4  Spillways

Adequate spillways are crucial for the safe operation of
dams. Two spillways should be incorporated into the
dam design - normal (service) and flood spillways. In
some instances this may be impractical, in which case
specific design input will be required. Wherever
possible the spillways should be constructed in firm
natural ground to the side of the dam. The gradient of
the spillways should be kept as flat as possible.

1 Normal or'service’ spillways

This spillway takes the normal stream flows, Set
the inlet of the service spillway at the normal full
storage water level and size it to take several times
the mean winter flow.

The service spillway should consist of:

Soioy lyow MG T DT e it il s st 2%
Trig Y

Edner o o 0 200mm Sameter | 300mm diameter

o a'% round Sume * u 400mm wide LCGmm ande

o semdar szed permanently wg 240mm square | g 400mm sguare

(e concrete) tned channe U
Figure 2 I: Spillway Type and Typical Dimensions

* If a flume is to be used: a single section of pipe or similar should
be installed at the inlet to limit the flow in 1o the flume.
Construction standards:-
Bed the downstream portion of the piped spillways
from the dam crest onwards, onto a suitable
drainage material such to minimise erosion/
dissipate energy.
Keep the gradient and orientation of the spillway
as consistent as possible. Changes indirection can
cause the flow to jump out of {lume spillways or
damage pipe spillways.
Site the inlet of the spillway so as to limit the
possibility of blockages.
Locate the outlet clear of the downstream toe of
the dam and align it to direct flow into the stream
downstream of the dam. Position the outlet so as
to minimise erosion. Discharging the flowintoan
old trough setin the ground, or onto large boulders
can help achieve this.



Auckm-nd Reg:on.:l Council

dam safety

Guidefines for construction, maintenance ang monitaring

3.5 Pipes and conduils

Pipes are often put through the bottom of the dam for

drawing of water but pipes through dams can be weak

points for seepage, causing erosion of the dam fll.

Pipes through dams should meet the following

requirements:

D digtheminto the natural materials under the dam,
wherever possible

) "wmww&u(or;hﬁhr)mnd the pige
‘along the upstrean 1 half of the pipes length. Usel
n‘lmt one. wn;r‘wa&m Im ﬁiﬁ'z.Sm in?

mm diameter

D place drainage material (eg ...
gravel) along the pipe for the downstream half of

its length
O  hand compact the fill around the pipe to ensure
the pipe is not damaged.
Details for the design of conduits through an earth fill
embankment are shown in Figure 2.3. Alternative
designs are possible, with engineering input,

4.0 Dam construction

The following section gives brief details on good
practice in small dam construction. If any difficulties
are encountered during construction, an engineer
experienced in dam design and construction should be

contacted.
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Site Preparation

trip vegelation, tepsoil and unsuitable materials
from beneath the dam footprint and from the area
to be used as dam fill material. Keep the topsoil
for use asa coating for the dam to aid grass growth.
Remove trees and shrubs from inside the final
storage acea.
Instream dams not recommended.

Stream diversion

If the stream is flowing, divert it around or through
the dam site while the dam is built. This can be
done by piping or by building 2 channel to one side.
The pipe option is often more practical and the
pipe can then be usec for drawing water from the
dam or draining it in the future,

If a channel diversion is being used, the dam will
need to be constructed in two halves.

An alternative is to form a temporary dam
upstream and pump the flow from this to
downstream of the working area.

Foundation

Excavating the foundation for the dam should
include the curtoff trench, or key and pipe. Any
springs or seepages encountered on the
downstream half should be clear of the excavation.

Backfill the foundation and as soon as possible, to
avoid softening or slumping of the key trench or
valley sides.
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2art 3. Parformance standards for low, sigroficant anc high nazare dams

Typical Embankment Drainage Details

2

LargaFEmba

Pl

and the surrounding fill can result in differential
settiement. This will produce potential leakage
paths along the line of the conduit, which in the
worst case will enlarge with time, leading to failure.
In addition, it is very difficult to adequately
compact around conduits, exacerbating the
problem.

Again, the classical approach was to iry and stop
seepage along conduits, tvpically with the use of
cut-off collars. Cu:-off collars along the upstream
portion of the conduit will retard flow and provide
a degree of support for the conduit, but the same
problem of adequate compaction remains for
material either side of the collars. For this reason
cut-off collars should not be relied on as the only
means of controliing seepage, though thevare still
appliczble in many situations. in many situations
alternative measures are more applicable such as
the use of concreie encasement or bedding.
Another alternative for smaller dams would be
compacted soil / bentonite mixes. The
downsiream section should however alwavs be

—
nkments

drained in a controlled manner. This ensures these
seepage flows that will occur do not erode the £il}
material around the conduit. A rypical detail using
collars is shown in Figure 3.8,

Pressurised conduits

The use of pressurised conduits through dams
should be avoided whenever possible. If their use
is unavoidable, their design and construction must
be considered very carefully. Because settlemen:
of the dam fill or underlying foundations can cause
stress or dislocations to conduits passing through
the dam, in the case of pressurised conduits high
warter pressures,equivaient to the water level inthe
reszrvoir, could be released into the sensitive dam
interior. For tnis reason pressurised conduits are
seldom used for large dams.

There is no definitive rule for when pressurised
conduits pose a significan: risk. The strength of
the foundations, type of conduit and condult
purpose ail influence the suitability of pressurised

conduits





