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1. INTRODUCTION

This report deals with investigation into the direct flood damages which occurred to residential properties
in Moree during the February 2012 flood. The report has been prepared by Paterson Consultants in
response to a brief issued by the New South Wales Office of Environment and Heritage.

The aim of the investigation work undertaken in this report relates to flood damages suffered in residential
areas. Specifically the study is targeted to identifying a typical flood height above floor level versus direct
flood damage relationship.

Direct flood damage is used to define the damage to buildings and contents that is caused by direct contact
with flood water. Such damage may include damage to floor coverings, wall linings, furniture, built-in

cupboards, wardrobes and the like. It also includes damage to other moveable items, miscellaneous items

such as tools, radio and audio equipment, items generally classed as white goods, motor vehicles and the

like.

Indirect flood damages cover those damages that arise as a consequence of flooding, as opposed to direct

contact with flood water. As such^ indirect damages include items such as cleanup costs, loss of wages,

loss of trade and the like.

The direct flood damage potential for current "slab on ground" construction with brick veneer buildings is
relatively well documented through the OEH guidelines. There is however, a perception that the flood
damage to more traditional timber houses on stumps may not be as high as the "slab on ground"

construction. This perception is based on the consideration that the materials used in construction of the

traditional timber cottage are less susceptible to inundation by flood waters as compared to "slab on

ground" construction with Gyprock wall lining. The difference between the forms of construction is that
the older form of construction may be able to be simply washed out and cleaned following inundation.
Construction using more modem materials such as Gyprock, particleboard, MDFB and the like is not as

resistant to inundation, and thus requires replacement after being flooded. Similarly, the growth of use of

wall insulation in brick veneer construction has added additional cost to either dry out the insulation or

replace the insulation after flooding.

A significant flood occurred in Moree in Februaiy 201 2, which reached 10.68 m on the Mehi River gauge
at Moree. The February 2012 flood is thus the second-highest recorded flood since 1890 at Moree. For

comparative purposes, the ranking of the highest recorded floods at Moree is given in Table 1 below.

It will be noted that the February 2013 event was some 200 mm below the 1955 flood and some 90 mm
above the 1976 flood at the Mehi River gauge. Extensive post flood survey has been undertaken of the
levels actually reached in the 1976 flood and it is more than likely that the differences between the 1976
flood and the Febmary 2012 flood will vary from those specified at the Mehi River gauge.

NSW Office of Environment and Heritage
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Table 1

Five Highest Recorded Floods at Moree

Date

February 1955

Febmary2012

February 1976

July 1950

February 1956

Peak gauge height

(m)
10.87

10.68

10.59

10.45

10.41

Given the magnitude of the February 2012 flood at Moree, the opportunity to collect recorded data on
flood damages from the more traditional housing types in Moree has been created. In this instance, the

emphasis has been placed on collecting direct flood damage data from dwellings with the object of
identifying a flood depth versus damage relationship for such older style houses (if such a relationship
exists) for the residential flood damages in Moree.

The object of this exercise is not to identify the full flood damage cost at Moree. Such an assessment
would require detailed investigations of the total number of damaged houses, the commercial and

industrial damages plus losses to government and the cost of emergency services. Such work is beyond

the brief of the current study.

Considerable assistance in preparation of this study has been provided by the State Emergency Service

(SES) and individual flood affected residents and property owners in Moree. The assistance of both the
SES and individual residents is acknowledged.

The co-operation and assistance provided by Insurance Australia Group (IAG) is also acknowledged. IAG

have provided available inundation depth in houses versus actual insurance assessments of damage, where
such data has been available.

NSW Office of Environment and Heritage
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2. BACKGROUND

Moree is somewhat typical of regional centres in western New South Wales.

The original residential development of housing involved timber construction of houses, set on timber
stumps close to ground level. External walls were often timber boarding, while corrugated iron was used

for roofing. Interior linings were often timber paneling or a traditional plaster made ofgypsum with some
reinforcement material such as horse hair. Floors were timber boards that may have been polished,

covered with "roll up" carpets or, in some cases, covered with linoleum.

More recent residential construction has seen the growth of "slab on ground" concrete construction with

brick veneer buildings using "Gyprock" as an internal lining. The floor covermgs in "slab on ground"

construction would either be "wall to wall" carpet or tiling as opposed to the traditional timber floors.

As a result of floods occurring in 1955, 1971, 1974 and 1976, Moree Plains Shire Council has instituted
minimum floor level controls for new buildings. Accordingly the new buildings are either elevated on a
sub-frame so that there is some usable space beneath the building or, alternatively, using "slab on ground"

on top of an elevated earth mound. The garage and outbuildings are sometimes located on a mound with

the dwelling.

As a result of flooding, many of the original houses in Moree have been raised to lift their floor levels
above recorded flood levels. The areas beneath the elevated floors have been used for garages, workshops

and, in some cases, the buildings have been lined to provide some additional habitable rooms.

The author's perception is that the bulk of the housing constructed since about 1976 has been on the
western edge ofMoree (that is, excluding the areas of South Moree and the rural residential developments

at Bendygleet, Stonington and Gwydirfields). The original housing stock in Moree is thus in a variety of
situations ranging from fully refurbished to occupied with average to poor maintenance and even some

derelict houses.

NSW Office of Environment and Heritage
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3. METHODOLOGY

3.1 Overview

The methodology used in the data collection for this study has broadly been as follows:

1) Use the available State Emergency Service (SES) data to identify houses that were flooded
above floor level during the 2012 flood;

2) Given this study is intended to identify the flood damage potential for low set houses, this
type of housing has been targeted by selection from the SES flood data;

3) Development of a questionnaire for distribution to the flood affected houses to ensure that
a common data set was collected. The questionnaire appears in Appendix A.

4) "Door knocking" of individual targeted flood affected residences to contact the building
occupiers;

5) Interview of the building occupiers using the questionnaire as an "aide memoir" and

assistance to ensure relevant data was collected;

6) Estimation of individual damages for each respondent,

7) Correlation of the responses;

8) Cross-check of damage data against available flood insurance damage assessments by

providing housing type, estimated depth ofinundation and a summary of structural damage

and building contents damage. The above protocol does not allow the IAG data to be

linked to particular properties or property owners.

3.2 Commentary on Methodology

SES Database

Immediately after the February 20 12 flood, the State Emergency Service (SES) engaged a "rapid response
team" to investigate and record the flood impacts at Moree. The rapid response team collected their data

in the spreadsheet format (Microsoft Excel) and recorded items such as:

1) Latitude and longitude by hand-held GPS;
2) Street number and name;

3) Estimated damage as a qualitative response;
4) Whether services such as power, gas, water, sewerage and phone were available during the

event;

5) Additional comments regarding flood at this particular location;
6) Flood height as measured as height above ground level;
7) Flood height above the floor level.

NSW Office of Environment and Heritage
Urban Flood Damages Assessment - Moree, February 2012 Flood
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Whilst the GPS data has been recorded, it is noted that this was a hand-held GPS and that it is probably not
accurate to more than plus/minus 5 to 15 m. It has not been used in this investigation.

The SES database contains some 376 entries, comprising 287 residential properties, 29 non-residential
properties and 66 properties without classification. The database indicates 287 residential properties were
noted as inundated, while 264 residential properties were identified as inundated above floor level. Some
147 residential properties were flooded by between 0.15 and 0.6 m above floor level,

Under the qualitative damage comments:

1) Five entries recorded moderate to extensive damage;

2) 75 entries recorded moderate flood damage;
3) 281 entries recorded limited flood damage.

The SES database does not record the housing type or if it is elevated (high set) or low-set. In the Moree
situation, there are numerous elevated houses with a lower useable space below the main habitable floor.

These lower spaces are typically used as garage, workshop, laundry or, in some cases, lined and used for

some habitable and non-habitable purpose. These enclosed areas are generally smaller than the main

habitable floor space. Notwithstanding, flooding at such lower levels has been shown as inundated above

floor level in the SES database, even though the flooding may have been in the lower non-habitable
spaces.

The "Other Comments" section of the SES database has some limited information on flood damage to

residences. Typically, the "Other Comments" entries record responses such as "carpets outside house",

"damaged furniture and rugs out the front" and the like. The database does record up to about 4 to 5 cars

as being damaged plus one caravan.

The SES database recorded flood depths above floor level. This data has been used to correlate against the
damage estimates for each building derived from the questionnaire data.

The SES emphasise that the damaged building database may not be complete. It does, however, represent
a contemporary record as it was completed within days of the flood peak. It is one that is much easier to

complete immediately after the flood as opposed to completion 6 months after the event.

Targeting of Lower Set Houses

This study is directed to producing flood inundation depths versus direct flood damage relationships or a
single relationship for the lower set residential properties in Moree. The SES database was used to
identify those houses that were likely to have been flooded above floor level. Thus high set houses that
were only flooded in the lower non-habitable areas were excluded from the widespread survey.

Classification of Building Types

Typically in flood damage estimates, house floor heights above typical ground levels on the individual
block are classified as either "low set" or "high set". During the initial field inspections, this classification

NSW Office of Environment and Heritage
Urban Flood Damages Assessment - Moree, -February 2012 Flood
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was shown to be unable to reflect the variety of housing types in Moree, which range from traditional

timber houses on timber piers to elevated houses on steel frames.

A principal interest to this study relates to the foundation type, ground levels (as related to floor levels),
elevated floor level type and a variety of heights between ground level and floor level. It is noted that
houses that have been raised, (by say 1.5m) have usable space under the floor that can be used for storage,

hot water systems, air-conditioners, gardening equipment and so on. These stored items can suffer damage

from flood inundation, which would not be recorded as building damage.

Accordingly, a special set of the floor level and building descriptions was devised for Moree to recognise

the variety of housing and floor level types. The revised classification for identification of building
characteristics was developed and is reproduced in Appendix B.

From the preparatory work for this study, it became apparent that a large part of the actual flood damage in
Moree was sustained to garages, workshops, garden buildings and contents and the like, while the above

floor flooding was more limited. It is also clear that there has been considerable house lifting of old
houses over the past 40 years since the last major flood (1976). The more recent housing has been

constructed with elevated floor levels, specified by minimum floor levels at, or above the 195 5 flood levels

or the design 1% AEP flood level.

With the traditional residences m Moree, the height of the piers varies. Accordingly, the building code for
building foundations in the site surveys has been set as:

a) On Ground (OG): "Slab on ground" or floor height less than 300 mm above ground.

b) On Piers(OP): On piers so that the floor height is greater than 300 mm but less and 900
mm above ground.

c) Raised (RA): On piers with flood heights greater than 900 mm but less than 1500 mm
above ground.

d) Elevated (EL): House elevated so that virtually full usable space is available below the
house floor.

Damage Estimates

The estimated damage for each property, where a questionnaire was completed, was derived from several
sources namely;

a) CordelPs Housing Building Cost Guide (June 2011) for structural works and items such as

carpeting, tiling, replacement of kitchens and the like;

b) Local suppliers for items such as white goods and furniture.

NSW Office of Environment and Heritage
Urban Flood Damages Assessment - Moree, February 2912 Flood
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Insurance Damage Assessments

A considerable number of properties in Moree maintain insurance against flood damage. IAG is one

company providing such flood insurance, although their "market share" in Moree is not known.

IAG have agreed to provide a summary of flood damage as assessed for insurance purposes for this study,

where such data is available. Preservation of personal and commercial confidentiality has been achieved

following a data transfer protocol involving:

this study has provided IAG with housing data covering street address, housing type and
estimated depth ofimmdation;

IAG has responded by providing tabulated values of contents and structural damage (as
available) related to building type, building foundation type and depth ofinundation above
floor level.

NSW Office of Environment and Heritage
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4. DAMAGE ANALYIS

4.1 Response to Questionnaires

As noted in the methodology, the lowest level houses in Moree were targeted for interview. Some

120 properties and 90 approaches made simply by "door-knocking". From the 90 approaches,

36 questionnaires and interviews were completed.

The interviews covered a range of streets in Moree and principally directed to "on-ground" or piered,

single-storey construction or elevated houses that appeared to have "below habitable floor level" space that

could incur flood damage.

Table 2 below gives comparison of the number of different building types per street and the response from
those enquiries.

Table!

Building Type vs Responses

Street Name

Bale

Boston

Boundary

Courallie

David

Donald

Edward

Greenbah

Heber

Iris

Lucksall

Mackenzie

Queen

Ruse

On Ground

Single Storey

6

11

3

4

1

6

3

3

1

2

6

On Piers
Single Storey

2

7

8

0

0

5

1

0

1

8

6

Elevated

0

3

2

0

0

2

0

0

0

0

1

Total House

Target

8

21

13

3

4

1

13

4

3

15

3

10

19

4

Responses

1

9

4

0

1

0

3

1

2

3

0

0

7

7

NSW Office of Environment and Heritage
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)

4.2 Summary of Responses

On the basis of the questionnaire responses, flood damage was estimated for each property (where a

questionnaire was completed). The results were tabulated in an EXCEL spreadsheet. The spreadsheet also

} contains the building descriptions as discussed in the methodology outlined earlier. The property flood
damage data versus building type and flood depths were sorted into the groupings based on building type.

) Appendix B reproduces the final Excel spreadsheet in the format of flood damages, building type and
flood depth.

\

For the protection of privacy, the street addresses have not been published.

) Figure 1 illustrates the flood damage (represented by structures damage and contents damage) for both "on
ground" and "on pier" houses and elevated houses. Brief examination of the data shows no significant

) difference between the On ground and "On pier construction.

Figure 2 incorporates the flood damage as represented by the data on Figure 1 together with the resident's

estimates of the cleanup costs and the lost wages due to the flood cleanup. The estimate of lost wages was

based on the estimated time of the cleanup and average annual earnings as identified from Australian

) Bureau of Statistics

^ It will be noted from Figure 1 that;

1) In the range of inundation depths above floor level between zero and 0.6 m, there appears

) to be no defined relationship between damage and inundation depth.

^ 2) The flood damage for the range of 0.0 to 0.6 m inundation depths is generally below
$15,000.

3) The bulk of the data collected represents housing classified as "medium-sized". Only three
responses were received from "small" houses and seven from "large" houses.

)
4) Overall, the total number of responses (36) is quite small and the conclusions have been

derived from visual examination of Figure 1 as opposed to a mathematical statistical

) analysis.

) 5) The median value for damage to "medium" houses was $4,800 as compared to $10,600 for
large houses and $4,000 for small houses (again, noting the small sample size for "large"

and "small" houses compared to "medium" houses).

)
6) In those cases where the damage exceeded $20,000, structure repair and refurbishment

) comprised the biggest proportion of the damage. In such cases, the contents damage was

less than $10,000. It would appear that the OEH guidelines for structures should actually
represent guidelines of the contents and conversely the contents damage should reflect

structure damage.

NSW Office of Environment and Heritage
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7) In general The OEH Guidelines tend to overestimate the damage as reported by the
questionnaire survey. This conclusion is based on questionnaires and does not include any

analysis of insurance claim data.

8) The damage as gathered and estimated from the questionnaires is significantly lower than
the OEH guidelines (issued in June 2011). The guidelines show the minimum structure
damage as some $13,000 and the overall minimum damage for structure and contents at

$40,000.

9) The database available for elevated houses is small. This follows because elevated houses
were not targeted or, alternatively were not shown on the SES database as having damage.

Nonetheless it is noted that the damage to the elevated houses was lower than $6,000 for
three cases and between $15,000 and $20,000 in one case.

With reference to Figure 1, it is clear that there are four outliers from the general grouping of flood
damages less than $15,000. Review of the individual data in the questionnaires shows that these higher
damage figures flow principally from repairs required to internal wall linings. Internal wall linings are the
largest cost followed by repairs to floors and build-ins.

4.3 Insurance Claims Data

TAG, on request, were able to cross-reference 17 insured flood damage assessments against building type

and depth of inundation above floor level. The results of this cross-reference exercise are shown in

Table 3.

It was noted that some insurance claims covered building damage but did not show contents damage.

Such instances are shown as "NR" in Table 3 and can occur through a range of scenarios such as:

individual property owners may have building insurance and contents insurance with

different insurance companies;

properties may have been rented and thus any contents insurance would be held by tenants

and not able to be accessed via property address;

property owners may not have suffered sufficient damage (for example, by lifting of
moveable contents above flood height) that warranted making an insurance claim;

the building contents were not insured at all.

Figure 3 displays the flood damage (as assessed from insurance claim assessments versus flood depth.

NSW Office of Environment and Heritage
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Table 3

Summarised Insurance Data

House Type

Single Storey

Single Storey

Single Storey

Single Storey

Single Storey

Single Storey

Single Storey

Single Storey

Single Storey

Elevated

Elevated

Elevated

Elevated

Elevated

Foundation Type

Piers/stumps

Piers/stumps

Piers/stumps

Piers/stumps

Piers/stmnps

Piers/st-unps

Piers/stumps

Piers/stumps

Slab on ground

Slab (enclosed)

Slab (enclosed)

Slab (enclosed)

Slab (enclosed)

Slab (enclosed)

Flooding above Floor

(m)
0.10

0.15

0.30

0.30

030

0.35

0.80

0.90

0.20

0.35

0.40

0.60

0.80

0.20

Contents Damage

($)
NR

NR

29,212

31,302

33,857

NR

NR

NR

NR

NR

15,883

20,412

17JOO

30,000

Structural Damage

($)
83,735

8,010

112,585

84,361

73,882

38J87

55,127

29,150

54,565

30,845

60,023

50,387

54,047

59,911

Total Damage

J$L
NA

NA

141,797

115,663

107 J39

NA

NA

NA

NA

NA

75,906

70,799

71,147

89,911

Notes: NR: No Record
NA: Not Applicable
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4.4 Commentary

The questionnaires show that there was considerable lifting of furniture, floor coverings and appliances

plus movement of vehicles to flood free land.

The residents' surveys did indicate damage to two motor vehicles and this damage was removed from the

data set. The SES database was not explicit as to the number of vehicles damaged, although the residents'

questionnaires indicated that the bulk of residents moved their vehicles to flood free sites.

At this point it has not been ascertained as to where the flood motor vehicles were moved. It is noted that

access from Moree to South Moree is cut at the Mehi River in moderate floods and that, should the flood

have been higher, there may well have been less land flood free in Moree itself for the storage of motor
vehicles.

Discussions with an engineer involved in insurance loss assessment (Mr Griffiths, Gerry Griffiths

Consulting Engineers, Tamworth) indicated that there appeared to be little damage to the structural
integrity of the buildings in Moree as a result of the flood. It was also noted that items such as wall linings
were treated as add-ons to a building (in Mr Griffith's assessment) and not a component of the structural

integrity of the building. Mr Griffiths' verbal advice was somewhat at variance with the questionnaire
survey, which showed that up to 12 buildings in the 3 5 responses received noted that there was movement

of the footings and foundations.

It will be noted from Figure 3 that the flood damage as derived from the insurance assessments is
significantly greater than the damages derived from the questionnaires. The differences between the flood
damage estimates could be due to a large range of factors, such as:

whether the data is divided into two distinct groups, namely those with flood insurance and
those without insurance;

whether property owners may have had flood insurance but decided not to lodge claims

after comparison of flood damage versus insurance policy "excess ;

whether insurance claims are skewed to properties where flood compatible materials were

not used in construction, noting that current "Gyprock" walling and MDF cupboards and

MDF furniture is not "inundation resistant";

whether the bulk of the flood liable houses actually held flood insurance;

whether damage claims were artificially inflated because of scarcity of b'adesmen or

materials or because the damage repair work was simply "an insurance claim";

whether the property owners without flood insurance adopted a "repair and make-do"

strategy while property owners with flood insurance required complete replacement of

damaged building elements and contents;

the expectations of restoration of buildings to pre-flood condition that will be held by
policy holders as opposed to simply '"repair".

NSW Office of Environment and Heritage
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It should be noted that the cost estimates derived from the questionnaires represent new construction cost

and not a "renovation" cost, where costs can be expected to be greater, given the inherent work space
limitations in a "renovation".

It is also clear that attitudes held by insurers and policy holders contribute to the cost of insurance repairs.

Consequently, the causes of differences between the insurance damage repair and the damage estimates

from questionnaires is more complex than outlined above.

NSW Office of Environment and Heritage
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5. SUMMARY AND CONCLUSIONS

A number of conclusions can be drawn from the work undertaken in preparation of this report as follows:

1) The February 2012 flood represented the second highest flood since 1890 and was some
200 mm below the 1955 flood and 90 mm above the 1976 flood.

2) The February 2012 flood created an opportunity to obtain actual flood data from damaged
residences.

3) The object of this current exercise was to collect flood data to ascertain if the flood damage
potential in western regional urban areas was similar to that currently used by OEH, which

appears to be directed to the NSW coastal regional areas.

4) Many of the houses in Moree have been raised following the 1955 and 1 976 floods. More
recent construction has been controlled with minimum floor levels set at above the 1955

level, or above the 1 976 levels with an appropriate freeboard, or above the design 1 % AEP

flood levels (as determined by Moree Council's policies as applicable at the time).

5) The SES employed a "rapid response" team within days of the flood to collect flood data,
which indicated some 287 properties were flooded, though not all of these were inundated
above floor level.

6) For this exercise, the low set houses were identified and targeted for resident interview.

The residents/occupiers were approached on a random basis, simply via "do or-kno eking".

Some 90 door knocking" approaches were made, which provided responses to

36 questionnaires.

7) The residents were generally most co-operative in assisting with flood damage information

except in two instances where the residents were abusive. No further discussion was

attempted with these residents.

8) The flood damage data has been collated into total damage versus inundation above floor
level for houses classified as "On ground", "On Piers" or "Elevated".

9) Figure 1 displays correlation between damage cost and inundation depth above floor level.

It shows that:

a. In the range of 0 to 0.6 m depth of inundation, there appears to be no definite correlation

between flood inundation depth and damage;

b. Flood damages were generally in the order of less than $15,000 with the exception of four
outliers. The outliers with high damage costs involve the cost of replacing interior linings
and floors and adjustments to the foundations.

NSW Office of Environment and Heritage
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10) The resident questionnaires also show that the vast majority of people lifted items such as
carpets^ furniture and appliances. Similarly the majority of motor vehicles were moved to
flood free land.

11) Without detailed review of the insured damage claims, it appears that:

)
a. if property owners do not have flood insurance or do not seek to claim on flood insurance,

) the total flood damage is expected to be significantly less than the OEH guidelines;

) b. if property owners have flood insurance and claim on that insurance, the total flood damage

(as represented by the insurance claim) will be significantly higher than the OEH
guidelines.

)
12) The previous conclusion applies in the Moree situation, where the older housing is elevated

) on piers, has timber floors and flood resistant walls and cupboards plus adequate flood

warning to lift goods and furniture and to move motor vehicles.

^ 13) The causes of the differences between the msurance claims and the questionnaire results

are complex and require more detailed consultation between all involved parties. It should

) also be noted that insurance innately involves a financial contract between the insurer and

the insured. However, government funded works and measures are undertaken for

community benefit and do not involve an enforceable contract between government and the

community.

) 14) To rationalise the differences between damage as identified by resident interview and
insurance claims, it would be prudent for resident interviews to be conducted immediately

after a large flood before "clean up" has occurred so that damages estimates are derived

from a consistent base.
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BRIEFING NOTE

URBAN FLOOD DAMAGES ASSESSMENT - MOREE, FEBRUARY 2012

1. This briefing note has been prepared by Patcrson Consultants as part of the Brief from OEH to
prepare flood depth versus damage relationships from the February 2012 flood in Moree.

2. Immediately after the February 2012 flood, the SES collected a large amount of data covering:

house address;

depth of flooding in each property;
flooding depth above floor level;
other data such as power, telephone, sewerage and water supply outages.

3. From our preparatory work, it is apparent that a large part of the actual flood damage in Moree

is sustained to garages, workshops, garden buildings with contents and the like, while the above floor

flooding was more limited.

4. It is also clear that there has been considerable house lifting of older houses over the past 40

years since the last major flood (say 1976). More recent housing has been constructed with elevated

floor levels within minimum floor levels at or above the 1955 flood levels or design 1% AEP flood
levels.

5. Current practice in developing the global flood damage estimate for a residential area involves:

assessment of building styles from a street based observer (We note that it is probably
quicker to do this part in the field by either car drive-by or scooter drive-by as opposed
to attempting to use public software such as Google Earth.);

application of an appropriate flood height vs damage relationship based on building
type and approximate floor area;

assessment of floor height based on either street-based assessment (of questionable

accuracy) or ground survey (accurate, but more costly);

assessment of flood height in buildings.

6. The program "ANUFLOOD" is in common usage for estimation of flood damage. The

building data (as derived from street based assessment) for residential properties, is based on 12
criteria, namely;

1) Location
2) House number and street name

3) Building type coding (3 classes)
4) Number of stories (numerical)
5) House raised (2 classes)
6) Height raised (numerical)

Office of Environment and Heritage
Urban Flood Damages Assessment ~ Moree, February 2012

Briellng Note - 3 August 2012
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7) Grid reference (x,y coordinates)
8) Construction materials (7 classes)
9) House size (3 classes)
10) Property size (3 classes)
11) Building condition (2 classes)
12) Age (2 classes)

Within the above 12 criteria:

3 criteria are not subject to interpretation by street based assessors;

property size is probably not relevant, given the differences between Mac Mansion"

(small block (say 600 m2) with large house) versus sub-divided rural properties with a
moderate to large house on a large block (say 2000 sq m or more). Thus, the relevant

issue appears to be building size.

there is a considerable number of new houses that are constructed as "slab on ground"

but on an elevated mound, while the garage/workshop/garden buildings might or might
not be constructed on the mound.

7. We propose to revise the standard building codes into 10 criteria and to use a two-character

alphabetical code with a numerical code for a single criteria (number of bedrooms). In development of

the alphabetical code, we have sought to:

make the code roughly related to the description;
avoid repetition of codes.

8. The criteria for houses built on piers presents some difficulties. Traditionally, timber floored
residences are built on piers (timber or brick). The height of the piers varies. Some buildings have
floor heights less than 300 nun above ground level. Other pier types can give floor levels around 450
mm above ground level, while other types give floors up to 900 mm (or greater) above ground level.

The difference between the various pier types relates to the possible use and thus potential flood
damage for the underfloor areas. Limited underfloor areas provide little storage and thus very limited

potential damage.

Given the above, the coding for building foundation has been set as:

On Ground (OG); Slab on ground or floor height less than 300 mm above ground

On Piers (OP): On piers so that floor height is greater than 300 mm but less than
900 mm above ground

Raised (RA): On piers with floor heights greater than 900 mm but less than
1500 mm above ground

Elevated (EL): House elevated such that virtually fall usable space is available
below the floor.

Office of Environment and Heritage
Urban Flood Damages Assessment - Moree, February 2012
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9. Split level type construction presents some difficulties for assessment of flood damages.

Clearly, the typical building could be described as having a ground floor, first floor and mezzanine
floor. The most reliable approach appears to be to list each floor separately and apply flood height to
damage to each floor by an assessment of its floor area.

10. It is also clear, from the February 2012 flood in Moree, that the flooded areas were the less

affluent areas of Moree, while the more affluent areas appear to be of recent construction and thus
have elevated floor levels and generally on mounds.

Thus, on a district by district basis, the more affluent areas have a lower flood liability by
implementation of flood plan management principles (that is, mmimmn floor level controls for

buildings). It is also noted that the more recent commerciaVindustrial buildings also have elevated
floor levels.

11. The attached figures give examples of the building types.

12. Attachments:

Figures:

No. Title

B 1 Example - Two Storey Residence
B2 Example - Elevated - Sheet 1

B3 Example - Elevated - Sheet 2

B4 Example - Raised - Sheet 1

B5 Example - Raised - Sheet 2

B6 Example - On Piers - Sheet 1
B7 Example - On Piers - Sheet 2

B8 Example- On Ground - Sheet 1

B9 Example- On Ground - Sheet 2

Questionnaire: House Damage Survey - Building Details (1 page)
House Damage Survey - Damage Data (3 pages)

Office of Environment and Heritage
Urban Flood Damages Assessment - Moree, February 2012
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I AUGUST 2012
DISK REP: 12024

FIG REP: J2024_BIjnvO_STOREY-RES[DENCE VI
FIGURE Bl

EXAMPLE - TWO STOREY RESIDENCE
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I AUGUST 2012
DISK REF: j 2024
FIGREF: 12024 B2 ELEVATED SHEET1 VI

FIGURE B2
EXAMPLE - ELEVATED - SHEET 1
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i AUGUST 2012
DISK REF: 12024
FIG REF: 12024 B3 ELEVATED SHEET2 VI

FIGURE B3
EXAMPLE - ELEVATED - SHEET 2
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I AUGUST 2012
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FIGREF: 12024 B4 RAISED SHHBT1 Vt

FIGURE B4
EXAMPLE - RAISED - SHEET 1
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Note: Raised but also on mound

Note: Raised but also on mound

1 AUGUST 2012
DISK REF: 12024

FIGREF-. I3024_B5_RAISED_SHEET2 VI
FIGURE B5

EXAMPLE - RAISED - SHEET 2
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FIGURE B6
EXAMPLE - ON PIERS - SHEET 1
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1 AUGUST 2012
DISK REP: i 2024
FtGREF: 12024 B7 ON PIERS SHEET2 VI

FIGURE B7
EXAMPLE - ON PIERS - SHEET 2
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PTGREF: i2024_B8,ON_GROUND SHEET 1 VI
FIGURE B8

EXAMPLE - ON GROUND - SHEET 1
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FIGURE B8

EXAMPLE - ON GROUND - SHEET 2



MOREE AND ENVIRONS - FEBRUARY E012 FLOOD
QUESTIONNAIRE - HOUSE DAMAGE SURVEY

1. Age of Building:

2. Building Foundation:

3. Garage, Storage Foundation:

4, Building Type:

5. Building Style:

6. Building Exterior:
'"OT"

Address ofPronertv: No.:

Co-ordinates:,

CODES
Code

1. Age:

Build before 1950
Build 1950-1980
Build 1980-2012

2. Building Foundation:
On ground < 300 mm
On piers < 900 nun
Raised piers < 1500mm
Elevated
On mound

3. Garage Foundation:

On ground
On mound

4. Building Style:
Single storey
Double storey
Split level
Units

5. Building Size:
Small < 150m2
Medium 150-200m2
Large > 200 m2

Paterson Consultants
L90UUL12M2024HOU.QST 17Julv2012

Code

.Street:.

(2 letters)

OL
MA
RE

OG
OP
RP
EL
MO

OG
MO

ss
DS
SL
UN

SM
ME
LA

7. Building Interior:

8. Flooring:

9. Number of Bedrooms:

10. Maintenance:

.Suburb.

Code

•Postcode:

6. Building Exterior:
Brick
Cladding
Timber
Blockwork
Other

7. Building Interior:
Brick
Gyprock
Timber
Other

8. Flooring:
Concrete

Timber

9. Number of Bedrooms:

1 bedroom
2 bedrooms
3 bedrooms
4 bedrooms
5 bedrooms

10. Maintenance::

Derelict
Below Average
Average

Above Average

Code (1 letters'!

BR
CL
TI
BL
OT

BR
GY
TI
OT

co
TI

(number code)
1
2
3
4
5

DE
BA
AV
AA

-Paae



QUESTIONNAIRE - HOUSE DAMAGE SURVEY (Cont)

i""K':iw"-~"-"'

Area Description of Damage
Estimated

Cost

Foundations

External Walls

Internal Walls

Floors

DoorsAVindows

Built-Ins

Other

Damaged Items Estimated

Cost

GarageAVorkshop^

Motor Vehicle

Storage*

Gardens

Other

Fences

* including equipment, etc. stored inside.

Damaged Items Comments Estimated

Cost

Kitchen Appliances

Furniture

Food

Floor Coverings

Dining Appliances

Furniture

Floor Coverings

Lounge/Living Appliances

Furniture

Floor Coverings

Bedrooms Appliances

Bed-Base & Linen

Paterson Consultants
L90\JUL12\12024HOU.QST 17 Ju!y2012 Page 2



Bedrooms (cont)

Bath/Toilets

Laundry

Workshop

Clothing

Floor Coverings

Furniture

Appliances

Floor Coverings

Other

Appliances

Floor Coverings

Other

Tools

Hot Water Service

Kitchen

Dining

Lounge/Living

Bedrooms

Bath/Toilets

Laundry

Workshop

Items Lifted or
Moved

Appliances

Furniture

Food

Floor Coverings

Appliances

Furniture

Floor Coverings

appliances

Furniture

Floor Coverings

appliances

Bed-Base & Linen

clothing

:i'loor Coverings

7umiture

\ppliances

71oor Coverings

3ther

appliances

71oor Coverings

:)ther

Fools

Comment^ Estimated
Cost

Paterson Consultants
L90\JUL12\12024HOU.QST 17July2012 Page3



QUESTIONNAIRE - HOUSE DAMAGE SURVEY (Cont)

6. Damage to Motor Vehicles

If there was damage to a motor vehicle, who owns the veliicle ?

Q Private 1-1 Company Q Government

What type of vehicle was it?
1-1 Sedan/Stadon Wagon Q Commercial Q Motor Bike a Other.

7. Clean Up Costs

- Inside the building
- Outside the building

8. Loss of Wages

9. Other Cost

Days/Hours
Days/Hours

Cost
Cost

Days/Hours Cost

10. Any other comments

Paterson Consultants
L90\JUU2\12024HOU.QST 17 July 2012 Page 4
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