
-~" ~- - 

-~-~ 

-j
I~-- 

- FLoD])IN" ~ wttTER\AJAYS
, 

um ;

59

-.=oRD CITY COUNCIL

,..,.. BEACH - FLOODING 

11Im DRAINAGE INVESTIGATIOf~!

u 

u 

u

nC}"v 
\l’ 
b 

’).J~’ 

~~#
AJof"’le-J- ,...,2-U 

Mitt. II.. 11;,01/’3
u

L 

l

. 

..

tteridge Haskins & Davey Pty Ltd



’I 

-I 
\.! 

".- 

J 

I 

I 

I 

I 

I 

I 

I, 

I 

I 

I 

I 

J 

I 

I 

I 

I 

I

GOSFORD CITY COUNCIL

PEARL BEACH - FLOODING’ 

AND DRAINAGE INVESTIGATION

"’j\ 

~, 
’’’’ 

"’, ",",\,(, 
,,-".. 

r}i>~ 
_""~ 

’,,’" 
’," 

! ’\ 
.’. ..’,;li~ .\ 

- ,.’;’ -"’C .. ,’,’ ,\ ’-\.’ \~’ 
"’ 

\, - 

,,~’’\. "’’’’-’’-’’’<t" ,""" \,f-’ 
, 

’J’ 
,.,,’\’P!:.....""r.’ ".’ 

;"’ ". A_:’ ’,t, 
, , 

r,- 

’~,’,’, ""f,.", ,1., i,’;’~, ’,’ 

~~~"...- 
.~ .. .’~:’ 

:".I’f;. 
.. 

-

GUnEFlIDGE HASKINS" DAVEY PTYLTD 

(Incorporatad In ACT) 

ConIuIIng EngIrtMra . Environmental ScientIIIa " PIannere . Project MaMgerw 
39 Regent Street. RN..WAY SQUARE NSW 2000 

Telephone: (02) 880 7070 FICIimIIe: (02)- 1780

September 1992 
2141024071/00 

R2452



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1\ 

I 

I 

I

CONTENTS

PAGE

EXECUTIVE SUMMARY

1 DRAINAGE STUDY - STAGE 1 
...................................... 

.1-1

1 .1 Introduction. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.1-1 

1.2 Data Collection 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.1-2 

1.2.1 Council Records 
....................................... 

.1-2 

1 .2.2 Resident Information 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1-2 

1 .2.3 Ground Survey ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-2 
1.2.4 catchment Topography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 
1 .2.5 Public Utility Services .................................... 1-6 
1 .2.6 Flood Levels and Rainfall 

................................. 
1-6 

1 .3 Design Rainfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-6 

1 .4 Hydrologic and Hydraulic Modelling ............................... 1-6 

1.4.1 Results.............................................. .1-6 

1.4.2 Catchment A 
......................................... 

.1-7 

1.4.3 catchment B .........................................1-10 

1.4.4 Lagoon and Outlet to Broken Bay .......................... 1-10

2 MANAGEMENT STUDY - STAGE 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.2-1

2.1 Drainage Strategies ......................................... 
.2-1 

2.2 Drainage and Management Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-1 
2.2.1 catchment A 

......................................... 
.2-1 

2.2.2 catchment B 
......................................... 

.2-3 

2.2.3 Lagoon and Outlet to Broken Bay ...........................2-4

3 MANAGEMENT PLAN - STAGE 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.3-1

3.1 Drainage Management Plan ....................................3-1 
3.1.1 catchment A 

......................................... 
.3-1 

3.1.2 catchment B ......................................... .3-1 

3.1.3 Lagoon and Outlet to Broken Bay ........................... 3-2 

3.1.4 General ............................................. .3-2

4 REFERENCES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.4-1

R24.JRLKGM ,..... 8Md’I FloodIng and DnIInIge 1rw"lgatIan



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

-’"

CONTENTS (CONTD)

TABLES

1 .1 Properties Near Drain Lines - Cornelian Road 

1 .2 Properties Near Drain Lines - Diamond Road 

1.3 Properties Near Drain Lines - Beryl Boulevard, Garnet Road, Onyx Road 
and Jade Place 

1.4 Design Flow Estimates - catchment A 

1.5 Design Flow Estimates - Catchment B 

1 .6 Lagoon Outflow Characteristics 

3.1 Recommended Works 

3.2 Recommended Minimum Floor Levels

FIGURES

1 .1 Drainage Long Section (Lines 1-5, 7-9) 

1 .2 Drainage Long Section (Line 6) 

1 .3 Drainage Long Section (Lines 10-13) 

1.4 Existing 20 and 100 Year ARI Flows 

1 .5 Lagoon Inflow - Outflow Hydrograph 
1 .6 Lagoon Inflow - Outflow Hydrograph (Blocked Outlet Culvert)

3.1 Proposed Minor Works (also reproduced as A1 size fold out at rear of report) 

3.2 Proposed Major Works (also reproduced as A1 size fold out at rear 
of report)

DRAWINGS (also reproduced as A1 size fold out at rear of report)

1 .1 catchment Plan 

1 .2 Existing Drainage System

PHOTOGRAPHS

1.1 98 Diamond Road - Looking towards road from rear 

1.2 98 Diamond Road - Looking towards front of house from road 

1.3 85 and 87 Diamond Road - Looking towards road 

1.4 85 Diamond Road - from road 

1.5 85 Diamond Road - frontage 

1 .6 Beryl Boulevard - back yard 

APPENDICES

A Responses to Questionnaires 

B Rainfall Intensity-Frequency-Duration Data 

C Cost Estimates 

D RatHGL Model Results 

E Lagoon Hydraulic Computations

R2452.JRLKGM ~ flooding and 0nIInage ,"-1IgaICln



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

-I

EXECUTIVE SUMMARY

The objective of this drainage investigation is to produce a management plan for the northem end 

of the Pearl Beach residential area. to ensure that houses remain flood free during the 100 year 

ARI event and that property flooding is minimised. The investigations included collation of 

information from Council records. resident interviews and ground survey to identify house floor 

levels and details of the drainage system and surface flow paths. ~_~,!,~~~~_.~I was 

established to define the 20. 50 and 100 year ARI storm flows and hydraulic grade lines and 

evaluate likely mitigation options.

The study area receives runoff from the fringing Brisbane Water National Park and drains to a 

lagoon. aligned parallel to the beach. and thence flows to Broken Bay. SignifICant flooding of the 

area has occurred in recent years (April 1988. January 1989. May 1989 and February 1990) 

causing property damage and inconvenience to the local residents.

It was found from the computer modelling that the underground stormwater drainage system 

capacity was generally limited to less than the 5 year ARI event and significant overland flows 

occurred throughout the area.

A number of measures were evaluated to improve the local drainage. including combinations of a 

retarding basin. new underground pipelines. improved inlet pits and collection and diversion of 

runoff from the National Park.

Recommended works Include a new pipeline duplicating Line 6 through the centre of Catchment 

A. with suffICient capacity to convey the 20 year ARI flood with associated works. including 

improved headworks ’and stormwater collection in Gamet Road, Comelian Road and Diamond 

Road. It would be necessary to carry out roadworks on Beryl Boulevard to prevent stormwater from 

entering these roads and other works to collect the stormwater at the eastem end of the Boulevard 

and direct It to the Lagoon.

A number of minor works have been identified to improve the efficiency and effectiveness of the 

main drainage line 6.

In catchment B It will be necessary to augment the pipe inlets in Jade Place and collect runoff from 

Pearl Beach Drive and convey it to Jade Place. or in the event that It is not possible to obtain an 

easement, to convey It to Onyx Road. Minor fencing works are required between Comelian Road 

and Diamond Road to improve the overland flow path.

In respect of the outlet from the lagoon to Broken Bay It is recommended that the sand bar not be 

allowed to exceed an elevation of 2.75 m AHD, as the culvert remains inlet controlled up to this 

elevation, and downstream restrictions do not affect the culvert performance. Significant storm 

events would be expected to scour out any sand accumulation. but lower intensity storms may not 

generate suffICient velocities to remove the sand bar, thus affecting the performance of the outlet.

R2452.JRLKGM ~ Bead\ FIclc:d’IQ II1d ~ ~
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In addition to normal Council maintenance of the drainage system 
it is recommended that a 

representative of the local community takes responsibility 
for regular inspections of the main inlets 

to the drainage system to ensure that the inlets are free 
of debris at all times.

R2452.JRL.KGM ~ BFloodIng and DraInage IrrMIgdon
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DRAINAGE STUDY

STAGE 1
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1 DRAINAGE STUDY - STAGE 1

1.1 Introduction

The objective of the study is to develop a feasible drainage strategy 
for Pearl Beach to ensure that 

houses affected by the 100 year AvarageRacurrencelnterval (ARJ) 
ftoodare made flood free and 

that flooding of properties is reduced to a standard acceptable 
to Council. The study consists of 

a three part investigation as follows:

. Drainage Study 

. Management Study 

. Management Plan

The major elements of the Investigation were as 
follows:

. Collation of all available information from Council 
records 

. Resident Interviews to collect further information on flooding 
behaviour 

. Ground survey to identify house floor levels, levels 
and details of the drainage system, major 

services and surface flow paths 

. Establishment of a computer model to define the 20, 50 
and 100 year ARI storm flows 

. Review of Likely Mitigation Options 

. 
Recommendation of a Management Plan

The objectives of the Management Plan as set 
out by Council are to develop draJnage strategies 

to relieve flooding problems. These are to include works and/or drainage easements 
where 

augmentation of the existing drainage system is found 
to be impractical. A preliminary estimate 

of costs is required together with recommendations for staging 
of the works. Measures to be taken 

by householders to reduce the risk of flooding 
to their properties are also to be considered.

A Catchment Plan is shown in Drawing 1.1. The study area 
includes the following streets, located 

at the northem end of the Pearl Beach residential area:

Beryl Boulevard 

Cornelian Road 

Diamond Road 

Garnet Road 

Jade Place 

Onyx Road

The existing drainage system is shown in Drawing 
1.2. The drainage system consists of a number 

of isolated pipeline systems which mostly drain eastward 
to a Lagoon located parallel to the beach, 

and thence via a weir and culvert to the ocean. The study 
area receives runoff from the Brisbane 

Waters National Park, which fringes the area.

R2452.JRLKOM ~ Beactl FIocI$Ig and DraINIge IlWeeIlgallol’l
1-1



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

1.2 Data Collection

1.2.1 Council Recorda

Council supplied details of inlet pits and pipelines, water supply lines, 
telecom and sewer lines. 

Copies of correspondence from local Inhabitants on drainage/flooding 
Issues were also obtained 

from Council.

1.2.2 Resident Information

During the ground survey, questionnaires were handed out 
to those houses where it was known 

from Council records that flooding problems had been experienced or it was 
considered that there 

was the potential for such problems.

Many of the houses are unoccupied for most of the time 
and despite two visits to the area, it was 

not possible to carry out interviews and therefore most 
of the questionnaires could not followed up. 

Efforts were then made to contact the owners at their permanent addresses, 
and a further round 

of questionnaires was sent out to these addresses.

Copies of the responses are provided in Appendix A. Tables 1.1 to 1.3 show details of the 

inundated properties as obtained from Council records and the 
results of questionnaires.

Photographs of recent flooding events were made available by 
some residents, and a selection of 

these is used in this report.

1.2.3 Ground Survey

An initial site inspection was carried out with Council staff in October 
1991 to evaluate the nature 

and extent of the problems. Then, following the collation and review of available data, 
a 

spec lCation for ground survey was drawn up and the following 
information was collected:

. Inlet pits - invert levels, pipe sizes, ground and kerb 
levels in vicinity of the inlets

. House floor levels

R24.JRLKOM ~ BMdl FIoodng and DraInIIge ~1IgaIon
1-2
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Table 1.1 

Properties in Vicinity of Drain Lines - COrnelian Road

No Lot Stories Type Floor Lev House(H), Prope:rty(P) Flooding Letter Questionnaire

(mAHD) April 88 Ian 89 May 89 Feb90 Date to council Received

Unknown

I Carnelian. Road (East)

42 133 1 Slab 7.01

44 134 2 Slab 7.21

44A 135 2 Slab 6.90 P Yes

46 136 1 Slab 6.67

52 139 1 Pier 7.83

54 140 1 Pier 7.74

56 141 2 Pier 7.21 P Yes Yes

58 142 Split Pier 6.66 H Yes

60 142 2 Slab 6.77

62 144 1 Slab 6.61

64 145 1 Pier 6.97

66 146 1 Pier 7.06
Yes

68 147 2 Slab 6.52

Carnelian Road (West)

57 69 1 Pier 8.73 P Yes Yes

59 68 1 Pier 8.51

61 67 1 Pier 8.63

63 66 1 Pier 8.64

65 65 2 Pier 9.09 P Yes Yes

67 64 2 Slab 7.91 P Yes Yes

(gdprop) Sep-92 Pewl Beach Flooding ancI Drainage Invcstiption
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Table 1.2 

Properties in Vicinity of Drain Lines - Diamond Road

No Lot Stories Type Floor Lev House(H), Property(P) Flooding Letter Questionnaire

(mAHD) April 88 Ian 89 May 89 Feb90 Date to council Received

Unknown

Diamond Road (East)

61 5 2 Slab 3.87

63 6 2 Slab 4.15

73 11 1 Pier 4.47

75 12 2 Pier 4.57

83 13 2 Slab 3.69 H Yes

85 14 2 Slab 3.62 H Yes Yes

93 18 Split Slab 5.79

Garage 4.40

95 19 1 Slab 3.76 H H 3.86(H) Yes Yes

97 20 2 Slab 3.79 H Yes Yes

99 21 2 Slab 4.81

Diamond Road (West)

78 167 2 Slab 5.66

80 166 1 Pier 6.07

82 165 1 Slab 5.84

84 164 1 Slab 5.58

90 31 1 ~e:r5.68
92 32 1 Slab 5.35

Yes

96 158 1 Slab 5.78
Yes

98 157 1 Pier 5.47

106 153 2 Slab 5.07

(gdprop) Sep.92 Peltl Bo:ach flooding and Drainage Investiption
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No Lot Stories Type Floor Lev House(H), Property(P) Flooding
Letter Questionnaire

(m AHD) April 88 Jan 89 May 89 Feb90 Date to council Received

Unknown

rg-eryl-Soulevarde If\Jorth}

4 5
P P Yes Yes

16 11

Yes

20 13

Yes

68

Yes

Beryl Boulevarde (South)

5 235
P Yes Yes

19 522

29 40
P Yes Yes

31 39

Garnet Road (East)

10 54 1 Pier 10.66

12 55 1 Pier 10.87
Yes Yes

14 56 1 Pier 11.22

16 57 1 Pier 10.40 P P P Yes Yes

18 58
H Yes

Garnet Road rNest)
7 45 1 Pier 12.97 P P Yes Yes

9 44 1 Slab 11.70

13 42

Onyx Road
77 1 Pier 23.02

Yes

Onyx Road (South)
3

Yes

(gdprop) Noy.92 Pearl Beach Flooding and Drainage InvestigatioD

TABLE 1.3 

Properties In Vicinity of Drain Lines 
- 

Beryl Boulevarde, Garnet Road, Onyx 
Road, Jade Place

.
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Following Identification of likely mitigation options, further more detailed survey was 
carried out. 

including location of flood affected houses and overland flow routes.

1.2.4 Catchment Topography

cadastral mapping of the area is available at a scale of 1:2000 and orphophoto maps at 1:2000 

(dated 1971) are also available with one metre contours.

The catchment boundaries, at elevations up to 240 m AHD, are located within the National Park 

which fringes the study area.

1.2.5 Public Utility Services

Details of publiC utilities are shown in Drawing 1 .2.

1.2.6 Flood Levels and Rainfall

No f\ood levels are available for the study area, although indications of flood extent and depth have 

been obtained from resident interviews and photographs. There is no raingauge in the vicinity of 

the study area.

1.3 Design Rainfall

The rainfall intensity-frequency-duration data adopted for this study consists of Council data for 

Woy Woy and is shown in Appendix B.

1.4 Hydrologic and Hydraulic Modelling

1.4.1 Results

All the analysis carried out for this report is in accordance with the recommendations 
of Volume 1 

of Australian Rainfall and Runoff (ARR ,1987)

The RatHGL computer model was used to establish peak flows and hydraulic grade lines through 

the drainage systems for the 20, 50 and 100 year ARI storms and 
then used to evaluate 

improvement options.

K

Details of the drainage system and results of the analysis are given in Tables 1.4-1.5. The model 

results indicate that existing pipe capacities are generally below the 5 year ARI, based on a plpe- 

limiting approach. A summary of the approximate pipeline ~~I~j)1s given in the Tables. The 

hydraulic grade lines for the pipe systems are shown In Figures 1 .1-1 .3. 
Details of the model 

formulation and results are shown in Appendix D.

R2452.JRLKOM PeM BMd1 RoodIng and DfIIMge ~m 1-6
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A summary of 20 and 100 year flows passing through the area are shown in Figure 1.4.

From the results of resident Interviews and correspondence it is possible to build up a picture of 

the overland flow paths for recent storm events. It Is not possible to define a precise hydraulic 

grade line because of the convoluted nature of the overland flow paths, but indicative flow depths 

are in the range 100 to 200 mm for the 100 year event. Approximate overland flow paths are 

shown in Drawing 1.2.

A brief description of the drainage system and its performance is given below, based on modelling 

results and discussions with Council officers and local residents.

1.4.2 Catchment A

Une 1

This consists of approximately 92 m of 375 mm diameter pipeline with 3 inlets in Beryl Boulevard 

discharging to the Lagoon. Problems have been reported at 4 Beryl Boulevard where runoff from 

the National Park at the rear flows through to the road and 3 and 5 Beryl Boulevard, where runoff 

from Beryl Boulevard, the northern end of Coral Crescent and the National Park overflows through 

the two properties to the lagoon.

Main Une2

Line 2 is approximately 200 m long with pipe sizes ranging from 375 to 525 mm. The downstream 

length from Diamond Road to the Reserve consists of a 35 m length of twin 600 mm pipes 

(drainage reserve 1.8 m). In the main branch there are 3 inlets in Cornelian Road (Line 3),2 inlets 

in Beryl Boulevard and 2 inlets in Diamond Road. In the smaller branch (Line 4) there are 3 inlets 

in Diamond Road, and 2 inlets in Beryl Boulevard.

There are no reports of flooding along the main branch between Comelian Road and Diamond 

Road (an open channel in a 1.8 m drainage reserve), but serious flooding has been reported at the 

lower end of the system where the only overland flow path is between houses 95 and 97 Diamond 

Road. This finding corresponds with the capacity of the lower end of the system as shown in Table 

1.4, Ie, the capacity of the twin 600 mm diameter pipes is equivalent to only a 1 year ARI capacity.

R2452.JRLKGM "-1 Beed’I Roodng and tnInIIgt ~ 1-1
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Table 1.4 

Design Flows. catchment A

App 20 Year ARI 50YearARI 100 Year ARI

U/S DIS No. of Pipe Dia Inlet Capacity Existina Flows (m3/s) Existina Flows lm3/s\ Existina Flows 1m3/s\

Pit Pit Conduits Length Capacity ARI Pipe Overland Total Pipe Overlanc Total Pipe Overland Total

fm\ Imm\ im3/s\ Ivrs\ 
.

1/1 112 1 10 375 0.42 <1 0.04 0.94 0.98 0.04 1.18 1.22 0.04 1.36 1.40

112 1/3 1 25 375 0.28 <1 0.21 0.79 1.01 0.21 1.04 1.25 0.21 1.21 1.43

1/3 1/4 1 57 375 0.25 0.00 0.25 0.25 0.00 0.25 0.26 0.00 0.26

1/4 1.02 1.26 1.43

211 212 1 15 375 0.26 0.18 0.27 0.45 0.16 0.40 0.56 0.14 0.49 0.63

212 2/3 1 26 450 0.48 0.48 0.00 0.48 0.60 0.00 0.60 0.64 0.04 0.68

311 312 1 9 375 0.22 0.06 1.54 1.61 0.07 2.60 2.67 0.06 3.41 3.47

312 213 1 32.5 375 0.41 0.08 1.57 1.65 0.08 2.71 2.63 0.08 3.44 3.52

213 213A 1 93 525 0.19 1 0.55 0.03 0.57 0.55 0.14 0.69 0.55 0.18 0.73

2/3A 0.57 0.69 0.73

214 215 1 5.5 525 0.26 0.29 0.56 0.23 0.43 0.66 0.23 0.47 0.70

215 216 1 19.5 525 0.18 0.38 2.71 3.09 0.40 4.00 4.40 0.40 4.99 5.40

5/1 216 1 9 375 0.24 0.10 3.18 3.28 0.10 4.92 5.02 0.10 6.17 6.27

4/1 412 1 11.5 375 0.29 0.18 0.31 0.49 0.18 0.43 0.61 0.18 0.52 0.70

412 4/3 1 11 450 0.21 0.38 0.15 0.53 0.38 0.27 0.65 0.38 0.36 0.74

4/3 4/4 1 28 450 0.12 0.50 0.04 0.54 0.50 0.17 0.67 0.50 0.26 0.76

4/4 4/5 1 16 525 0.18 0.46 0.08 0.55 0.47 0.21 0.68 0.46 0.31 o.n

4/5 4/6 1 5 525 0.3 0.37 0.11 0.48 0.37 0.11 0.48 0.37 0.12 0.49

4/6 4n 1 37 600 0 1 0.37 0.11 0.48 0.37 0.11 0.48 0.37 0.12 0.49

216 217 ’- 37 600 0 1 0.46 0.00 0.46 0.46 0.02 0.48 0.46 0.02 0.48

217 3.56 4.39 5.84

612 1 12.5 450 0.00 0.00 0.00 0.Q1 0.00 0.01 0.01 0.00 0.01

7/1 612 1 13 450 0.21 0.08 0.00 0.08 0.11 0.00 0.11 0.12 0.00 0.12

612 6/3 1 22 450 0.12 0.00 0.12 0.14 0.00 0.14 0.16 0.00 0.16

6/3 6/4 1 48 450 0.18 0.13 0.00 0.13 0.16 0.00 0.16 0.18 0.00 0.18

6/4 6/5 1 17 450 0.13 0.00 0.13 0.16 0.00 0.16 0.18 0.00 0.18

8/1 6/5 1 28.5 900 1.06 1.00 1.28 2.28 1.00 1.85 2.85 1.00 2.26 3.26

6/5 6/6 1 21 900 1.08 1.28 2.36 1.11 1.85 2.96 1.11 2.26 3.37

6/6 an 1 8.5 900 0.05 1.13 1.41 2.54 1.15 2.02 3.17 1.15 2.47 3.61

9/1 912 1 23 375 0.48 0.11 0.29 0.40 0.11 0.39 0.50 0.11 0.46 0.57

912 an . . - 0.42 0.42 0.00 0.52 0.52 0.59 0.59

an 6/8 1 10 750 0.8 0.64 2.28 2.92 0.64 3.00 3.64 0.62 3.53 4.15

6/8 6/9 1 45.5 750 0.63 1.25 1.12 2.117 1.25 2.44 3.69 1.25 2.95 4.20

6/9 6/10 1 50 750 1.24 1.70 2.94 1.24 2.42 3.66 1.24 2.93 4.18

6/10 6/11 1 11 900 0.84 2.07 0.92 2.98 2.07 1.64 3.71 2.07 2.18 4.24

6111 6/12 1 50 900 0.52 5 2.07 0.00 2.07 2.07 0.00 2.07 2.07 0.01 2.08

6/12 6/13 1 21.5 900 0.05,. 5 2.04 0.01 2.05 2.04 0.01 2.05 2.04 0.Q1 2.05

6/13 6/.14 2 26 675 0.05 5 1.32 0.72 2.04 1.32 0.72 2.04 1.32 0.73 2.05

6/14 6/15 2 17 675 0.48 2 1.81 1.43 3.24 1.81 2.23 4.04 1.81 2.86 4.67

6/15 1.2"0.55BC 1.80 1.80 1.80

~l Sop-ill _B_5...._. ~ _DDIap Iavllllip

Table 1.5 

Design Flows. catchment B

App 2Q’rear ARI 50Year ARI 100 Year ARI

U/S D/S No. of Pipe Dia Inlet Capacity Existina Flows (m3/s\ Existlna Flows (m3/s) Existina Flows (m3Is)

Pit Pit Conduits Length Capacity ARI Pipe Overland Total Pipe Ovarlanc Total Pipe Overland Total

Iml Imm\ Im3/s\ Ivrs\

10/1 1012 1 5.5 375 0.10 0.10 0.25 0.35 0.10 0.33 0.43 0.10 0.39 0.49

1012 10/3 1 42 375 0.10 0.20 0.18 0.38 0.20 0.27 0.47 0.20 0.34 0.54

10/3 10/4 1 46 375 0.00 0.20 0.00 0.20 0.20 0.00 0.20 0.20 0.00 0.20

10/4 1015 1 54 375 0.10 0.19 0.17 0.36 0.19 0.21 0.40 0.19 0.23 0.42

11/1 1015 1 22 600 0.42 0.27 0.58 0.85 0.27 0.81 1.08 0.27 0.98 1.26

1211 1015 1 9.5 450 0.08 0.08 0.65 0.73 0.08 0.91 0.99 0.08 1.12 1.19

10/5 10/6 1 5 600 0.00 0.44 0.00 0.44 0.44 0.00 0.44 0.44 0.00 0.44

10/6 10n 1 98 600 0.52 2-5 0.94 0.47 1.41 0.94 0.78 1.72 0.94 0.99 1.93

10n 10/8 1 10 600 0.14 0.87 0.59 1.47 0.87 0.92 1.79 0.87 1.15 2.03

10/8 10/9 1 45 600 0.2 2 0.74 0.14 0.88 0.74 0.14 0.88 0.74 0.15 0.89

10/9 0.73 0.73 0.73

13/1 1312 1 10 450 0.47 0.26 1.26 1.52 0.26 1.80 2.06 0.26 2.18 2.43

1312 13/3 1 59.5 525 0.15 <1 0.41 1.32 1.72 0.41 1.85 2.26 0.41 2.23 2.64

13/3 1.67 2.19 2.59

~l Sop-ill _B_8...._. _ _DDIap Iavllllip
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The problem at the lower end is exacerbated by the fact that overflow from line 6 finds its way into 

Line 2 along Diamond Road.

Main Una 8

Line 6 is the main piped system for catchment A. The system has not been constructed at the 

lowest point of the catchment and no floodway has been provided. Overland flows in excess of the 

pipe capacity pass through a number of properties and gravitate to the north along Diamond Road 

where they increase flows in Line 2.

Line 6 collects runoff at node 8/1 from a fairly large catchment in the National Park, and also at 

node 6/1 (see Photograph 1 .6).

Property inundation occurs at 5 and 7 Gamet Road (West) due to limited pipeline capacity and 

headworks. Stormwater ponds in Gamet Road to depths of 800 mm at inlet 6/8 from overland flow 

from the west and overland flow from Beryl Boulevard.

Frequent blockage at the inlet to the system (node 8/1) by palm leaves, in particular, aggravate 

flooding problems.

Garnet Road - Cornellan Street

Overflow flow occurs through 16 and 18 Gamet Road (East) and 57 and 65 Comellan Road 

(West). Overland flow through 14 is prevented by a brick wall and garage. House inundation has 

been recorded at 18 Garnet Road.

Overland flow depths are in the order of 100 - 150 mm. There is considerably more space 

between dwellings in Comelian Road than in Gamet Road.

Cornellan Road - Diamond Road

Overflow occurs through 56, 58 and 64 Comellan Road (East) and 96 and 98 Diamond Road 

(West) (See Photographs 1.1, 1.2). House Inundation has occurred at 58 and 64 Comellan 
Road. 

At Diamond Road the flowpath has been limited by recent construction at 96 and 100 on mounding. 

The underground pipeline has not been constructed at the lowest point. Overland flows to the north 

of the pipeline have depths in the order of 100 - 150 mm.

Diamond Road - Reserve

Overland flow and house inundation occurs through 83, 85 (see Photographs 1.3 - 1.5) and 96. 

97 Diamond Road.

R2452.JRLKOM ~ Beach Acdlg If1d 0I’IInIIge kwMtIgatIon 1-9
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It is not possible to collect this volume of water in inlet pits to discharge to the drainage reserve. 

The road is too flat to allow sufficient ponding to generate sufficient head to a pipeline. The 

drainage easement at node 6/15 is not located at the low point in the road.

1.4.3 Catchment B

Une 10

Flow from Jade Place and Onyx Road Is conveyed between Cornelian Road and Diamond Road 

by a 675 mm diameter pipe within a 1.5 m easement. Flooding problems have been reported in 

this system at the upper end at Jade Place, where stormwater flows down the hillside at the west 

side of Jade Place and flows through Lot 77 Onyx Road. The pipeline from Jade Place to 

Cornellan Road has a 100 year ARI capacity, although its capacity Is not fully utilised due to limited 

pit inlet capacity.

The capacity of the underground pipe system between Cornelian Road and Diamond Road is 

estimated at ARI 2-5 years and the capacity below Diamond Road at ARt 2 years. The main 

overland flow path for flows in excess of the pipeline capacity between Cornelian Road and 

Diamond Road lie between 44 and 44A Comellan Road and 80 and 82 Cornellan Road. If the 

flow is confined to this section the estimated depth of flow is limited to 200 mm. It is estimated that 

house inundation would not occur during the 100 year flood.

Une 13

The system consists of a short length (69.5m) of drain from Diamond Road to the Reserve. There 

are no reports of flooding In this area.

1.4.4 Lagoon and Outlet to Broken Bay

The outlet to the Lagoon consist of 3 no 1050 mm culverts, 13 m long, with an upstream invert of 

2.10 m AHD and a downstream invert of 1.93 m AHD. Coral Parade road level is 3.66 m AHD. at 

approximately the same elevation as the lowest known house level in the study area at 85 

Diamond Road. An analysis of the culvert hydraulics at the outlet was carried out and the results 

of the analysis are shown in Table 1.6.

The analysis shows that for the 100 year ARI event the outlet capacity is not sensitive to 

downstream restrictions up to at least 2.75 m AHD. as the flow though the culverts is inlet 

controlled to at least this elevation.

R24.JRL.KO" P..-I 8MdI ~ and DnIINvt kM811ga11on 1-10
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An analysis of the behaviour of the lagoon in times of 
flood based on the ILSAX model is 

reproduced in Appendix E. With an inflow of 20 000 
m3 for the 100 year ARI 20 minute storm. 

outflow Is approximately 6.2 m3/s for a lagoon water level of 3.37 m AHD. corresponding 
.to a 

storage volume of 9000 m3. Reference to Table 1.6 
indicates that even with a tailwater level of 

2.75 m AHD. a lagoon water level of 3.45 m AHD would provide sufficient 
head to discharge the 

flood without Impinging on house floor levels. In reality. any restrictions on 
the outlet due to a build 

up of the sand bar, would be expected to be cleared in the early stages 
of an intense storm as was 

found to be the case of the Green Point Creek outlet, just south of the study area (Pearl 
Beach and 

Green Point Creek Management Study). The inflow-outflow hydrograph Is shown 
in Figure 1.5.

However, during periods of prolonged low intensity rainfall, it Is possible 
that the flow velocities at 

the culvert outlet would be insufficient to scour the sand bar. Hence a high sand bar 
level could 

create a flood risk for upstream properties. The inflow-outflow hydrograph 
for this eventuality Is 

shown in Figure 1.6.

Table 1.8 

Lagoon Outflow Characteristics

Tailwater Level Maximum Maximum Maximum Type of Flow Regime

m (AHD) Lagoon Outflow Culvert Exit Control

Water Level Velocity

m (AHD) (~/s) (mls)

2.0 3.37 6.2 3.3 Inlet SupercritlcaJ

2.5 3.37 6.2 3.3 Inlet SupercriticaJ

2.75 3.37 6.2 3.3 Inlet SubcrltlcaJ

3.0 3.45 5.8 2.0 Inlet SubcrltlcaJ

3.5 3.59 3.1 1.2 OuUet SubcritlcaJ

Culvert 3.96 5.6 -
-

-

Blocked

R2452.JRLKOM Pe.t a.:tI FIocd’Ig and ~ ~
1-11
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PHOTOGRAPH 1.1 
98 DIAMOND ROAD 

Looking Toward Road from Rear
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PHOTOGRAPH 1.2 
98 DIAMOND ROAD 

Looking TOWiWd Front of House from Road
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PHOTOGRAPH 1.3 

85/fI1 DIAMOND ROAD 

Looking Toward Road
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PHOTOGRAPH 1.4 
85 DIAMOND ROAD 

From Road
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PHOTOGRAPH 1.5 

85 DIAMOND ROAD 

Frontage
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PHOTOGRAPH 1.6 
31 BERYL BOULEVARDE 

Back Yard
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2 MANAGEMENT STUDY - STAGE 2

2.1 Drainage Strateg les

Generally, in considering options for reducing flooding and drainage problems, it is possible to 

make a distinction between structural and non-structural options.

Non-structural options include such measures as flood forecasting and waming systems, zoning, 

building and development controls, voluntary purchase of flood prone land and public information 

and education.

Being such a small catchment and a virtually fully developed area, flood forecasting and waming 

systems, and zoning, building and development controls are not viable options. Public information 

and education is already promoted within the Gosford City area (see Flood Facts, Information and 

Precautions). Voluntary purchase of flood prone land is considered in this Investigation, but Is not 

found to be a viable option.

Appropriate structural options for such an area include improvement of the underground stormwater 

system, by means of Increasing the system capacity by installation of additional pipes and/or 

collection pits, minor control of surface flows by means of kerb and guttering and road re-grading, 

retarding basins and by-pass floodways or channels, levees and flood proofing of buildings. These 

possibilities are considered in relation to the individual catchments below.

2.2 Drainage and Management Options

In discussing the options available to reduce flooding problems in the area the various options fall, 

under the following headings:

2.2.1 Catchment A

Diversion or Retardation

Most of the storm runoff causing flooding problems in the area is derived from the National Park 

adjoining the developed area. Problems would be considerably reduced by either diverting or 

retarding stormwater runoff.

A significant proportion of the runoff entering the study area at the northem end of the catchment 

could be diverted by means of a cut-off ditch at the rear of premises on the northem side of Beryl 

Boulevard, with a collection system at the bottom of the slope and augmentation of Line 1 drain to 

direct the flow under Beryl Boulevard to the drainage reserve. However, construction of this drain 

does not seem a practical proposition due the need to construct the dam in National Park land and 

the steep nature of the ground to the rear of the properties.

R2452.JRLKGM ~ Beac:h FloocIIng and 0nIiInage ’"-tIgaIIon 2-1
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The largest component of Pa~k runoff is collected in Line 6 at nod~-:’/It is not possible to divert 
this runoff, however,. i~~!~~SSible to retard ~ows by con~l]JCt g a retarding basin at the Park 
boundary. An earthfllt, nrt)vould not be advISable du~ the steep nature of the ground, and the 

most effective solution ~ d be a 4 metre hig~wall, 80 m long, equipped with a small outlet 
pipe of 300 mm diameter (If such a solution were to be pursued then the hazard rating of the 

embankment should be assessed using a dam break analysis). Such a retarding basin would 

reduce flows in the system by approximately 3 m3/s and eliminate most of the flooding problems. 

The estimated cost is $350 000. j.,’,"_.";, ,’2:1-;-’-

60~" -cc c) ~ ,/’--/ ’

Provision of overland flow paths .,.,J\,. A....-t...-4’........,.. /2 1’1"

For the main line 6 an overland flow path of width up to 16 m and approximately 200 mm deep 

would be required over the full length. Housing development has precluded the possibility of 

providing such a floodway. The only means of providing such a floodway would be to purchase 

properties on a voluntary basis as follows:

7 and 14 Garnet Road 

59 and 58 Cornellan Road 

98 and 85 Diamond Road

Lowering of road pavement by approximately 200 mm at Carnelian Road and Diamond Road would 

be required. An alternative property for 85 Diamond Road for dwelling construction would be the 

public reserve adjacent to and south from 83. The cost of this option would be in excess of $1 

million and is not considered to be a practical proposition.

Augmentation of Drainage System

In order to eliminate flooding, augmentation of Line 6 would be required. Duplication of the existing 

pipelines with twin 900 mm diameter pipes would be required to convey the 100 year ARI flood, A 

single 900 mm pipe would be required for the 20 year ARI flood.

Either of these improvements would eli~nate th, ,e significant flows which currently drain northward 
Ihe.. L 

into Line 2. However, as the capacity 0 this piped system is limited it would be necessary to carry 

out works on Beryl Boulevard to provide a 2 - way cross fall to reduce surface runoff into Gamet 

Road, Comelian Road and Diamond Road where line 2 would otherwise collect runoff from Beryl 

Boulevard.

This diversion would significantly increase flows arriving at Line 1, which is already inadequate. 

In order to collect these additional flows down Beryl Boulevard additional inlet pits would be 

required and line 1 would require upgrading to eliminate flooding for the 20 year ARI flood through 

3,5 Beryl Boulevard.

R2452.JRLKOM PeM BeadI flooding II1d DrIInage ,",,"ligation 2-2
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In order to eliminate overland flow for the 100 year ARI flood, purchase of one property could be 

considered (notional cost $200 000) for a grassed fIoodway, or purchase of a part of the property 

could be considered and a surface channel constructed (notional cost $100 000). It Is considered 

that this expenditure cannot be justified.

Small .levees. constructed at the roadside to divert fl~~ers have been constructed by certain 

landowners. Construction of further such works is ,flat ~mmended as these would merely 
\._._---- 

exacerbate flooding in adjacent properties.

Floodproofing of houses with a surrounding low concrete wall could be provided at an 
estimated 

cost of $16 000. This option is not recommended as there other more appropriate options 

available.

Package of Measures to Improve Efficiency of Existing System

The following low cost measures will increase the effectiveness and efficiency 
of the existing 

drainage system.

. Improved collection of runoff from National Park:

;"
’. 

-’",,_

\ 

Stabilisation of existing channel and provision of trash ra,*, to pipe system to reduce 

potential for blockage

New grated inlet and pipe to drain low point in Gamet Road

. Improve efficiency of drainage from Garnet Road to Camelian Road

Replace pit 6/8 cover with 600 x 600 grated inlet

Modification of fence line to provide clear fIoodway

. Improve efficiency of drainage from Carnelian Road to Diamond Road

-{
.,/~ 

Increase height of pit ’6/13 )0 reduce overflows 
~~,.,_._’ 

...-",’

2.2.2 Catchment B

Local residents are concemed that runoff from Pearl Beach Drive is responsible for flooding at the 

northem end of Jade Place. Construction of the road is not likely to have had a significant effect 

on flood flows as the natural state of steep slopes and consequent thin soil cover west 
of Jade 

Place would have had little detention effect on runoff. However, the table drain discharge and 

culvert under Pearl, Beach Drive is likely to have had a concentrating effect on 
flows which might 

have exacerbating effects on flooding in Jade Place.

R2452.JRLKGM PMrI EIMdl FloodIng MIl I:IraInfIQe ~ 2-3
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In order to overcome the concentration effect the 
flow from the table drain can be collected from 

the outlet in a 300 mm diameter pipeline. The optimum 
solution would be to connect the pipe 

directly to node 10-2, downstream of 
which there is sufficient capacity for the 100 year ARI flows. 

This alignment would require an easement through 
Lot 1 Jade Place.

If it is not possible to obtain the easement an alternative 
would be to construct a pipeline to 

discharge to the channel on the southern side 
of Onyx Road.

Four additional inlets are required at node 10/1 to collect overland 
flow from the steep slopes in the 

National Park above Jade Place which at present flows overland 
to Onyx Road, particularly through 

Lot 77 Onyx Road, and ComeUan Road.

Opening of the fence line between Cornelian 
Road and Diamond Road is required to improve the 

overland flow path. There is insufficient space to provide 
a formal floodway between Comelian 

Road and Diamond Road. Overland flow can be reduced by increasing 
Inlet capacity In Cornelian 

Road but can only be eliminated by installing an additional underground pipe 
and additional inlet 

pits near node 1015 in Cornelian Road at 
an estimated cost of $ 40 000.

As there are no reports of house flooding in CorneUan 
Road and Diamond Road, upgrading of the 

underground capacity cannot be justified.

2.2.3 Lagoon and Outlet to Broken Bay

The results in Table 1.6 indicate that with a lagoon level 
of 3.45 m AHD, approximately 170 mm 

below the lowest floor level In the study area, even with a 
tail water level of 3.0 m AHD, the culvert 

can discharge 5.8 ma/s, which is adequate to drain 
the lagoon. It is recommended that the sand 

bar not be allowed to exceed 2.75 m AHD, in the event 
of inadequate scouring velocities for low 

intensity storms.

It should be noted that a storm surge could induce high water 
levels upstream of the Coral Parade 

culvert, (as was reported in 1986, for example). However, 
the consideration of storm surge levels 

is beyond the scope of this report, as is the coincidence 
of a storm surge and design flood In the 

study area, which would provide an event with a 
return period well above the 100 year ARI event.

R2452.JRL.KGM Peer1 Beech FIocdlg and DraInIIge IIWMllgallon
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3 MANAGEMENT PLAN - STAGE 3

3.1 Drainage Management Plan
7 ",,’~5 

f;-r’"" 

Figures 3.1 and 3.2 show 
the minor and major works recommend~as part 

of the management 

plan and the works and their 
costs are summarised in Table 

3~1. Major works are based on 

improving underground pipeline capacity 
to 20 year ARI. Detailed cost estimates are given in 

Appendix C.

The works have been arranged in categories 
to allow for staged construction and are 

described 

below. Recommended minimum floor 
levels are shown in Table 3.2. 

These levels have been 

established by setting the recommended 
floor levels 500 mm above the 

100 year ARI level which 

is taken to be 200 mm above surrounding ground 
level.

3.1.1 Catchment A

Measures to Increase efficiency 
of existing system (Minor Works)

The additional inlet on Garnet Road 
relies on maintenance of road 

surface levels at existing levels 

to ensure that sufficient water head 
is generated at the inlets to enable 

the inlets to function at their 

capacity.

Augmentation of the main drainage 
line from node 8/1 to 6/15 (Major Works)

1

Augmentation to convey the 20 year 
ARI flow, will remove house inundation 

and reduce the annual 

risk of property inundation along this drainage 
line, allowing overland flow to occur 

for more severe 

floods. A 900 mm pipeline is required with~’lhe existing easement 
between Garnet Road and 

Diamond Road widened to 2.5 m. 
Houses removed from flooding risk up 

to the 100 year ARI flood 

are 18 Gamet Road, 58 Comenan 
Road and 83, 85 Diamond Road.

Modmcatlon of road surfacing In Beryl 
Boulevard and drainage Improvement from 

node 1/1 

to 1/4 (Major Works)

These works will eliminate flooding 
from 64 Comellan Road and 95/97 

Diamond Road and reduce 

the annual risk of property inundation 
in the northern end of the study area.

3.1.2 Catchment B

The minor works proposed for catchment 
B involve additional inlets at node 

10/1 to collect more 

runoff from the steep slopes above 
Jade Place which at present flow overland 

to Onyx Road, and 

a pipeline to collect runoff from 
Pearl Beach Drive and convey the 

runoff to node 10/2. In the event 

that a drainage easement cannot be 
obtained, then an alternative is to discharge 

the runoff to Onyx 

Road.

R24.JALKOM
~ ee.ch f’\CICd’Ig and 0I’IIIMge IrMIeIgallon
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There Is an Informal floodway through 44, 44A ComeUan Road and 82 Diamond Road. This can 

be improved by providing a more open fence at the rear of no 44 Comelian Road.

3.1.3 Lagoon and Outlet to Broken Bay

The sand bar downstream of Coral Parade should not be allowed to exceed 2.75 m AHD in 

elevation.

3.1.4 General

It is expected that the existing and upgraded drainage system will be subject to normal Council 

maintenance procedures, which should consist of regular inspection and clearing of all inlet pits. 

It is recommended that the local Resident’s Association be made aware of these maintenance 

intervals. There is one service which a local resident could usefully provide and that is to regularly 

f" inspect the inlets to the drainage system at nodes 6/1 to ensure that they are clear of 

debris. 
"

To accompany publicity on this study findings, distribution of the Council’s flood leaflet would 

provide the local community with background information with which to better appreciate the nature 

of the problems and solutions.

It should be noted that the recommended minimum floor levels shown In Table 3.2 are usually 

b!gb~r\ than the floor levels of existing houses. It is recommended that no mounding or land 

shaping be undertaken on individual properties until the drainage works have been implemented 

to avoid affecting flood levels on neighbouring properties.

An "open" type fence construction should be used in the vicinity of the drain lines and overland flow 

paths to avoid interference with existing flood paths.

R2452.JRLKGM ~ BMc:tI FloodIng end 0I’8InIIge "-ligation 3-2



.......... 

---------------------Table 
3.1 

Recommended 
Works

{

Priority

Objective

Work.

Benefit

Cost($)

Minor 
WorkS

Major 
Work.

CATCHMENT 
A 

- 

PACKAGE 
OF 

MEASURES 
TO 

INCREASE 
EffiCIENCY 
OF 

EXISTING 
SYSTEM 
iUINOR 
WORKS)

1

Improved 
CoUection 
of 

Runoff

StabiIise 
existing 
channel 
and 

prcMde 
trash 
rack 
at 

entry 
to 

pipe

Reduces 
potential 
for

7’200

from 

National 
park

system 
at 

8-1 

and 

6-1

blockage

2

New 

grated 
Inlet 
and 

pipe 
lo 

Gamet 
Road 
for 

Line 
6

Drains 
low 

point 
in 

5

5900

Gamet 
Road

2

ImprO’o’8 

ncy 
of

Raise 
outlet 
Invert 
pit 

616 
to 

match 
inftow 
Inv

.ReduceS 
energy 

losSeS

1200

drainage 
from 

Gamet 
Road

Replace 
plt6.S 
with 
600 
x 

600 

wated 
inlet

Removes 
inlet 

restriction

l20

to 

CornaIIan 
Road

Modilication 
of 

tanceline

Improves 
ftow 
path

220

2

Imprcwe 

of

Increase 
afficiency 
of 

pi 

8-13

ReduceS 
pipe 

overftows

1200

-

cninage 
tom 

Cornelan

~/--q~

Road 
to 

Diamond 
Road

’;1 
f 

fb~’

CATCHMENT 
A 

_ 

AUGMENTA110N 
OF 

MAIN 

OfWNAGE 
UNE 

FROM 
NODE 
811 

TO 

NODE 
SitS 
TO 
20 

YEAR 
ARI 

CAPACITY 
(MAJOR 
WORKS)

4

Pipeline 
System

Additional 
length 
of 

~ 
mm 

pipe 
tor 

20 

year 

capacity 
(2.S 
m

132200

Augmentation

easement 
requlredf"or) 
1 

Urn
b

4

Impr0Y8ment 
of 

Drainage

InstaR 
600 
x 

800 

wated 
inlet 
pit 

and 

800 

mm 

pipeline 
to 

node

ReduceS 
O’o’8r1and 
ftow

14000

from 
low 

spot 
on 

CorneUan

6/11

CornaIIan 
- 

Diamond

Road

4

Irnproo.tament 
of 

drainage

Instal 
300 
mm 

deep 
open 

drain, 
3 

x 

600 
x 

600 

grated 
Inlet 
pits

Reduces 
ftow 

ttvough

17300

from 
low 

spot 
on 

Diamond

and 
600 

RCP 
to 

6/15

85/87 

Diamond 
Road

Road

-""~-r 
.$ 

/ 

b!.\. 
s:~c’

v
.../

R2452.JRLKGM

’"-I 
Beach 

AoodIng 
and 

Drainage 
IIlYMIIgaIIon
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-----~--------------- Table 
3.1 

Recommended 
Works

/

Priortty

0bfecIIve

Works

Beneftt

Cost 
($)

MlnorWorb

Malor 
Worb

CATa-tMENT 
A 

- 

MODIFICATION 
OF 

ROAD 

SlElFACING 
IN 

BERYL 

BOULEVARD 
AN> 

IMPROVEMENT 
TO 

DRAINAGE 
UNE, 
NODE 
1/1 

TO 
1’" 

TO 
20 

YEAR 
ARI 

~ACITY

(MAJOR 
WORKS)

3

Diversion 
of 

Runoff 
from

Resurface 
road 
to 

prOYide 
2-way 
3% 

crossfall 
from 

Western 
end

Reduces 
runotl 
to

51600

north 
of 

Beryl 

Boulevard

to,~ 

^,rIt7l. 
1[ 
t

Gamet 
Road. 

CorneIian

Road 
and 

Diamond

Road

3

Improvement 
of 

drainage

Provide 
augmented 
inlets 
at 

low 

spot 

Beryl, 
3 

x 

600 
x 

600 

grated

Removes 
adIitionaI

104 
400

from 

Iowpoint 
In 

Beryl

In6ats 
and 

2.4W 
x 

O.45H 
RCBC 

discharge 
to 

Lagoon

1Iows 
from 
Beryl

BoUevard

generated 
by 

road 

works

2

Impr0Y8 
drainage 
upstream

PIpe 
open 

chamaI 
In 

LIne 
2 

from 
2-3.\ 
to 

2-4

Reduces 
maintenance

11300

of 

Diamond 
Road 

Iowpoint

CATCHMENT 
B 

(MINOR 
WORKS)

1

Collect 
I’Ulaff 
from 
Pearl

-300 
RCP 
from 

culvert 
to 

Jade 
Place 
OR

11300

Beach 
Drive

-300 
RCP 
from 

culvert 
to 

Onyx 
Road

24500

1

Impro\l8 
collection 
of 

n.rIDff

Increase 
InIat 

capacity 
with 
4 

x 

600 
x 

600 

Inlet 
pIIs 

and 
375 

RCP

Reduces 
flow 

ttvough 
5

14000

from 
end 
of 

Jade 
Place

Jade 
Place

1

Modify 
fence 
at 

rear 
of 

44A 

Cornelian 
Road

Improws 
flow 
path

220

SUMMARY PriorIty 
1 

- 

Minor 
Works

$ 

32 

700 
- 

$45 

900

Priority 
2 

- 

Minor 
Works

$ 

21 

000

PriorIty 
3 

- 

Ma;or 
Works 
- 

Modification 
to 

Beryl 

BouIeYard 
and 

ImproI/8 
Una 
1

$156 
000

Priority 
4 

- 

Ma;or 
Works 

- 

ALqnentation 
line 
6

$183 
500

J
../ ’,/

A2452.JALKQM

PeM 
Beach 
Aoodng 
and 

0nIInage 
lrwesIIgaIIon

3-4
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Table 3.2 

Recommended Minimum Floor Levels

location
Elevation

(m AHD)

Node 1/1 to 1/4

Beryl Boulevarde (South)
4.5*

Node 2/1 to 411

Cornelian Road (East)
8.1

Diamond Road (West)
5.7

Diamond Road (East)
4.9

Node 8/1 to 6115

Garnet Road (West)
11.8

Garnet Road (East)
11.1

Cornelian Road (West)
9.3

Cornelian Road (East)
8.4

Diamond Road (West)
5.9

Diamond Road (East).
4.5*

Node 10/1 to 10/9

Cornelian Road (East)
7.7

Diamond Road (West)
6.3

Diamond Road (East)
4.5*

NOTE: Levels 500 mm above estimated 100 year 
ARI Flood (set at 200 mm above surrounding ground level) 

NOTE: * Controlled by Lake Levels

R24.JRLKGM
~ Beac:h ~ and 0rIInaQ InWellga1lon 3-5
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4 REFERENCES

Gosford City Council, Flood Facts - Information and Precautions 

Institution of Engineers, Australia, (1987) Australian Rainfall and Runoff Vol 1: A Guide to Flood 

Estimation

Pearl Beach and Green Point Creek Management Study

WP Software, (1990) RatHGL-XP User Manual
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APPENDIX A

RESPONSE TO QUESTIONNAIRES

R2462.JRLKOW PeMBeach RoodIng and DnInage IrNwUgallon



I

I RESIDENTS INTERVIEW SHEET - GOSFORD 

iden t s 
naml . 

f:. ~."!;: ~~ Sf . . .. .. .. .. .. In terv ieve r 
............................... 

’dress ..If:...{.!.(.Jt:~’,L..9Y}:’:::;’P.e........ Date 
...................................... 

. . . . . . . . . . . . . 

r: 
. 

.t? 
. . 

." 
. . . . . .,-. . . . . . . . . . . . . Interview No 

.............................. elephone 
... 

.\.~:-:"- 
.

!:.’. r.1.i.J.............

[illI I
Yrs

[ ![]
Yrs

;--71
Yes r---j’----’----~

No

r---;

["V"’iL----.J
Yes No

CJ
Yes

r I
No

was here at time r=

I How long have you owned this property? 

How lone have you been a resident in this area?

I 

.. 
I

Have there been large floods in this area?

Did the highest flood enter the house?

Can you show us where the highest flood came to? 
(If "yes" Interviewer to complete sketch showing 
flood levels on supplementary sheet) 
How did you know about this flood level? Resident

I r----- 
~Past house owners told resident

c=Neighbours told resident 

It~t vas the approximate year and month of this highest flood? 
. .. .. .. .. .. .. III .. .. .. .. ~ .. .. .. III III .. .. ... .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. III .. .. .. .. .. .. .. . .. .. ... .. .. .. 41 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. III .. .. .. ..

I We think floods may have occurred about the following dates. 
recollection of these-floods?

I
r-J 

January 1988 L--.J Yes

p~ ffo ~ 
~I~~~

April 1988

I July 1988

I
October 1988

-. :>

~.....~ r~\.,-;~: ~:. : n,""" r 

~~~?ril ;,; 
If/J/92-

- 

I 

I

February 1990

c=J 

c=J 

CJ 

o 

CJ 

uJ

Yes

Yes

Yes

Yes

Yes

Yes

Do you have any

l 
No

C=:J 
No 

C=:J 
No 

C=:J 
No 

C=:J 

C=:J 
No 

C=:J 
No

No

"Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)
Have you any recollections of floods, besides the ~ates 
given above? 
If "Yes" response, what wa~ the year and month?

I

c=J 
Yes C=:J 

No

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. III .. .. .. ... .. .. ... .. .. .. 010 . ’II .. .. ... .. .. .. .. .. .. .. .. ... .. .. III .. .. .. ... .. .. .. III .. .. .. . . . . . .. .. . . . " . 010 . .. . .. .. ... . .. .(If "Yes", Interviewer to complete sketches on supplementary sheet)

I
We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?

I 7.2 A diary in which you record flood information?

I
If "Yes", can we borrow the items for a short period?

c=J 

c=J

Yes

Yes

C=:J 
No 

C=:J 
No

In the future we will need to come back to survey the flood levels indicated, May Ye enter your property at that time to undertake the survey? ~ r----, 

I 

L..Y...J Yes’ L---..J 
No
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28 Cowc 11 sLane

I
Ermington

N.S.W. 2115

I
Tel: (2)856.5189

I

The City Engineer, 
Gosford City Council, 

Gosford. 12th February 1990

Dear Sir,

I 4 13ERYL l.\OULEVAHDE, PEARL BEACH

I
behind 

existed 

the rains

I wish to bring to your attention a drainage problem 

my property and adjacent properties at Pearl Beach which has 

for many years but has rapidly deteriorated as a result of 

of January 1989 and February 1990.

I 
~ 

I’

I

At 4 Beryl Boulcvarde my property lies at the foot of 

the southern side of Ht Ettalong, near the beach end of the road. 

When we bought the land in 1975 there already existed a shallow trench 

a few metres from the land’s back boundary, which was intended to 

intercept wate~ running down the hill and take it past adjacent 

properties in the direction of the sea. The recent saturation of 

the land has not only meant a greater volume of water coming down, 

but more importantly" a stream has developed 6n the hill behind No.6 

which falls into the shallow ditch, has weakened it, undermined soft 

strata, and caused a subsidence of land about 6m x 6m by 1m to 2m 

deep. Water has flowed into my property and been caught by a transverse 

ditch which I llave made to ~ake it into the street. This transverse 

ditch did not cope with the increased volume and spilled into the 

adjacent property, No.2. A large amount of sand has now been deposited 

on that land and in the street where it interferes with street drainage 

(please refer to the sketch map attached).

I

I

I We are concerned that the subsldencementioned above, 

,which has already felled some trees and threatens others, will worsen 

and possibly threaten my house. We believe that’ a substantial and 

permanent trench needs to be established to intercept water running 

down Mt Ettalong before it reaches the back of my property and that 

of my neighbours.

I

I

I

On the recommendation of local resident Fay Austin my 

wife contacted Mr.Robert Olzomcr on the morning of the 5th February. 

The following day your Mr.Lawley inspected the subsidence. He understood 

the problem and said he would report it to Council.

I letter, 
to take.

I 

and

would appreciate 

advising me and

yo~~ acknowledging receipt of this 

my ncighbours what action you propose

I :our1 sincerely, 

-7}~~ 
F~~k J. Langley) I 

I

I

I

I
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Water pouring onto property 
from concentrated uphill 

flow.
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I 
RESIDENTS INTERVIEW SHEET - GOSPORD 

lident’ 
s 
nam~ f.’. r1!-!-:’: ?’!?:-I.......... Interviewer.... ... . ... ... . . .... . . . . . . . .. . . 

"ddress .. .~~f.-~?-. .I$;,-;I(~.. .Y;:;f..... Date...................................... 

I. . . . . . . . . . . 
Ml:2:-i,--. U: t

. . . . . . 
. . . . . . . . . 

Interview No .............................. 

ephone .. (Q -:f.:’). +-.1. . i/.C?P. . . . . . . . . . .

I
How long have you owned this property?

ila-’,’
Yrs~ -’

~’I ___.1
Yrs

: -j1, .

L____, Yes

i vJ
Yes

l__".~J
Yes

How long have you been a resident in this area?

’I Have there been large floods in this area?

l. Did the highest flood enter the house?

I Can you show us where the highest flood came to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about this flood level? 
Resident was here at timeI

I I 
. I 
! 
__ 

_____1 No

I~=.J
No

[’ ----"j
No

[-;/

,------’

Past house owners told resident L___

I Neighbours told resident
c::=

1Ir.~.~~~.~~~.~::~~~~~~~~.~~~~.~~~.~~~~~.~:.~~~~.~~~~~~~.f~~~d:..1~:.~..... ..........
We think floods may have occurred about the following dates. Do you have any

recollection of these floods?

January 1988
II 711

Yes No

April 1988
0

Yes
c::=J

No

July 1988
c=::2f 

Yes
I I

No

October 1988
c::::3

Yes
[ I

No

January 1989
CJ

Yes
I I

No

April 1989
~

Yes
c::=J

No

February 1990
c:zj

Yes
c::=J

No

,

I

I

I

I

If 

- 

I

"Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

Have you any recollections of floods, besides the dates 

given above? 

If "Yes" response, what was the year and month?

c=J 
Yes

c::=J 
No

(If "Yes", Interviewer to complete sketches on,supplementary sheet)
. . .. .. . ... .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. III .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. ’" .. .. ... .. .. .. .. .. .. .. ..

7. We are also looking for additional data. Do you have ....

dyes 
c=J 

Yes

I 

I

7.1 Any photographs shown flooding?

7.2 A diary in which you record flood information?

If "Yes". can we borrow the items for a short period? jet

I

Cl.No 

[~NO

In the future we will need to come back to survey the flood levels indicated. May we 

enter your property at that time to undertake the survey? ~ I-~ 
~ 

Ye s 
L".._ -..----J No

I
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The original 
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5 Beryl Boulevarde, 
PEARL BEACH 2256

March 5, 1990

Mr Neville Prince, 

City Manager, 
Gosford City Council, 
49 Mann Street, 
GOSFORD.

\.J I:: 

rt.~. .~.. ’:~’;:f~~,.’" ’O~ ~ HI~~~...j,: 
oS O~ qO 

07.MAY1990 065306

Dear Sir,

RE: FLOODING OF LOWER BERYL BOULEVARDE

For five years from the date of purchase of my home in 1982 
this area was virtually unaffected by constant heavy rain. 
However, since 1987, such conditions have resulted in frequent 
flooding of my ground floor area, and this is due entirely to 
the gross inadequacy of the street drainage facilities.

Situated on the lower side of the street and at its lowest 
point, surface rain water and silt are coming from both 
directions (i.e. Down the hill from the west and out of 
Coral Crescent into Beryl Blvd from the east). Any deluge 
results in an enormous build-up of water and sand in my 
immediate vicinity, drains are choked, and a river of water 
pours down the driveway into my home, flooding the lower area. 
(The enclosed photographs were taken in April 1989 and clearly 
illustrate the problem I have outlined).

I paid to have a grating drain constructed across my garage 
entrance but any such drain is ineffective under intensive 
flood conditions.

Short of kerbing and guttering the lower south side of Beryl 
Boulevarde AND up-grading the existing stormwater drains, I 
doubt whether any other action could achieve any worthwhile 
improvement in what has become a nerve-wracking wet weather 
environment.

The combined costs of these liquid incursions plus formidable 
council rate charges have convinced me that something must be 
done to prevent any re-occurrence of such conditions as I 
have had to suffer so often in recent times.

Yours faithfully,
, \ 

fr.\~/’ ,-~.., 
’1 

’ 
/ 

/ ~. 
". 

/t. i..... J.....L ~\. 
. ........./..

JOHN F. GRIMSLEY
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I

I 
.:I_ F. Gt’imsley 

5 Lier-yl Blvd_ 

Peal~ I Beach 

I 

I 

I

SUPPLEMENTARY NOTES RE ATTACHED SHEET:

My home is situated OIl the low side of the road and very close to its 

lowest point_ Consequently, when road-surface water builds up due to 

the inadequate drainage in my immediate vicinity whenever there is 

prolonged, heavy rain my short but steep driveway tends to resemble a 

sluice and the water flows down relentlessly underneath the garage 

doors into the ground floor area and on towards the back of the house_ 

At various points of entrapment the water reaches heights of up to 

I ~~,Ocm or so_ 
After the first of the 1988 floods I had a gutter/drain constructed 

I 
across the front of the garage but this has proved relatively 

Ineffective in all but the lightest downfalls_ 

I
In the heavier floods a mini-lake forms outside my neighbour’s house 

at number 3 and courses diagonally across this block to settle across 

the backs of both our propertie:L This "damming" effect is due to the 

fact that the nearby Coral Crescent is higher than the low point in 

I Beryl Boulevarde and the run-off from Coral comes only 
30-odd metres 

into Beryl before meeting up with the water pouring down the full 

length of Beryl Blvd. 

I [ have photographs which adequately illustrate this phenomena.

I 

I 

I

It is my firm belief that the worsening conditions experienced in this 

r-egard over the years of my residence in this area are due in no small 

measure to the increase in development on the high side of Beryl Blvd_ 

There seems little doubt that the increased run-off from the houses 

~hich back into the lower slopes of Mt Ettalong has made the long- 

established drainage system significantly less able to cope.

I

//.--> , 

~ -<.-"C_.-.,2-c ~> 
./

I

I 

I

I
LL..J Yes L_____j 

No

I
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2 [;1 RESIDENTS INTERVIEW SIIEET - GOSFORD - 

le<iden,’ 
< na~e i:i~!f./~~ ~%........ Interviewer............................... 

Address ".?;5.M-’.4.h~. "’<’-::;"’;;//2/’ Date 
........................ 

..... 
.... ..... 

II~’ ’1’: ’h’ .. :~.f?~ ~3jf/.rr:zz;.;;. .;?’7:76--<~~~er-view No .............................. .e ep one Y.’....P...,....<?........T.....~..............,.l ./

1- ;.-J _.)J/.’ -? ~-A r,C--7/~ :<9

.. 

I’ 
J. 

I. 

I 

I

!low long have you owned this property?

How long have you been a resident in this area?

Have there been large floods in this area?

Did the highest flood enter the house?

Can you show us where the highest flood carne to? 
(If "yes" Interviewer to complete sketch showing 
flood levels on supplementary sheet) 
How did you know about this flood level?

{I_OJ 
Yrs

---- 

I 

L -----J 
Yrs 

[-_i~Yes 
,-~ 
1_...J 

Yes

L2iy 
es

0/7

Resident was here at time

7So H?/.Y1 J/?/~ /.:P /? ~ e’

j 
No 

r-~ L~ 
No

r--I 
~_.----.J

No 

~ 

[=-- 

-~
Past house owners told resident

Neighbours told resident

I~~ ~ . ~~~ . ~~~ . ~::~~~~~~ ~~ 
. 

~~~~ 
. 

~~: 
. 

~~~~~ 
. 

~~ 
. 

~~~~ 
. 

~~~~~~~ 
. 

~ ~~~: ~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . .

pre,oc/~ 

!lIs D i/!lL/Lbf:?,J /1 /or/~JP /ld~J;..pril 1989 

--I-" 60S Ic/d /Lli/ (’ ~L/~L’ J, 
<Z t!//’ iyP/c eLL 6; //lc/,f’jf"CC?L tc. /"t’/,,;?I"’ 
"Yes", Inter-viewer to complete sketch showing flood levels on supplementary sheet)

’ 

If 

I 

- 
I 

If 

I

We think floods may have occurred 

recollection of these floods?

about the following

January 1988;’ //Jv/ ,-/ou 

-r); s //1 

beIWr2P/I

/{)6st:?/v~ 

c;/#///~ 

~ Ih~

April 1988

July 1988

/J’7/ /J -L

October 1988

.. -lclJ Ol,n //7j
January 1989

February 1990

Have you any recollections of floods, besides the dates 
given above? 

If "Yes" response, ’;olhat was the year and month?

dates.

r----l 
L---.J 

Yes

CJ
Yes

Do you have any

c=J 
Yes 

dYes 
CJ 

Yes 

~Ye< 
Yes

CJ 
Yes

c=J 
No 

c=J 
No 

I I 
No 

I I 
No 

c=J 
No 

c=J 
No 

c=J 
No

c=J 
No

.. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. to .. .. .. .. .. ’" ... .. .. .. ... .. .. .. .. ... .. .. .. ... .. . .. .. ... . ... ... . .. .. ... .. .. .. .. .. .. .. .. .. .. .. ... ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. ..I, (If "Yes", Inter-viewer to complete sketches on supplementary sheet)

7. We a~e also looking for additional data. Do you have ....

I 

I.

7.1 Any photographs shown flooding? ~

7.2 A diary in which you record flood information?

If "Yes", can ’;ole borrow the items for a short period?

)1

c::=J 

CJ

Yes

Yes

dNo 
G2J 

No

In the future "e "ill need to come back to survey the 

flood1le;t,indicated. May "e enter your property at that time to undertake the survey? 
l I___~ 

Yes L__J No

I



I

I

Vie Street, 

25 Belinda Crescent, 

NORTH EPPING. 2121

I

I 

I

18th September, 1987.

The Town Clerk, 

GosEord City Council, 

P.O. Box 21, 

GOSfORD. 2250.

I
Dear Sir,

I
As the owner of dwelling at 29 Beryl Boulevarde, 

Pearl Beach, I draw 

your attention 
to condition of the road and drainage pattern 

at the 

western end of Beryl Boulevarde.I

I

The current unsatisfactory condition 
has been caused by development of 

several properties on the northern side 
at the Boulevarde. In particular, 

access tracks to these properties have 
been constructed across the 

drainage line and extend 
well on to the bitumen. This has entirely 

destroyed any semblance of drainage 
on the northern side of the Boulevarde, 

as a consequence, all run 
off is carried across the road to 

the southern 

side.

I

I 

I

I urge you to give this 
matter your urgent attention.

Yours E,aithfully,

I 
~ 

,

I

I

I

I 

I

I

I
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RESIDENTS INTERVIEW SHEET - GaSFORD 

I ~ 1>.~<- 
"esident’ 

s~. ~""""’-’" =-.i!. ~... >~. Address ..~.. ~..(()i../.5i1...n... . 

I. . . . . . .. . . . . . . . . . . .;ffl::J<~. "A,f.:S-c?J d.. 
. " 

dephonc ..........~ 02-:-. .7-24.77.49;).

Interviewer 
........................,...,. 

Da te 
........................"..,......... 

Interview No 
.......................,......

I
r--~l 
~__J Yrs

How long have you owned this property’!

How long have you been <3 resident in this area?
r~L_,

Y rs

i-----’
Yes’------~

,----------,

~J
Yes

c=J
Yes

I Have there been large floods in this area? 
--------- 

- 

-------:~_7. ~~~ 
Did the highest flood enter t~=-_~-?~s~L ---~---:> WeK 

-- 

IhC~ Can you show us where 1::he highest flood came to? 7- 

(If "yes" Interviewet" to complete sketch showing 
flood levels on supplement3t"y sheet) 
How did you know about this flood level? Resident was here at time

3. 

I

I

~-Vl 
’___I

No

1,7
. 

,/ 
~.:.J

No

~- 

r--- I ~---.J
No

cz

r-’- 
C__

I
Neighbout"s told t"esident

Past house ownet"s told resident

1=

I~~ 
. 

~~~. ~~~. ~::~~~~~~~~. ~~~~ ~~~~~~!~7~~ . ~~~~~~~ . ~~~~~ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .
I

We think floods may have occurred about the following dates. Do you have anyt"ecollection of these floods?

r--~
[VlJanuary 1988 L--J

Yes NoI
April 1988

CJ
Yes [2J

No

I July 1988
C:=

Yes ~No

CJ I V- IOctober 1988 Yes No

I
. ~,.. ,- ~~ .

. 

L-’ ’-:
GZJ

Yes
1____1

; .:,.

c=J I \71
t-t’ : ~’.l 1 ’: .: . lES ( -,~---~

I’owI
February 1990

CJ
Yes
~

No

(1- "Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

JI
Have you any recollections of floods, besides the ~ates 
given above? 

If "Yes" response, what wa~ the year and month?

c=J 
Yes

I

~ 
No

(If "Yes", Interviewer to complete sketches on supplementary sheet)

.. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. "" .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .

I 

I

We are also looking for additional data. Do you have ....

r==J 

c=J

7.1 Any photographs shown flooding? Yes

7.2 A diary in which you record flood information? Yes

If "Yes", can we borrcrw the items for a short period?

:1 

I

~ 

L2J

No

No

In the future "We Yill need to come back to survey the flood levels indicated, May we 
enter your property at that time to undertake the survey? r-I ivl’ 

~ Yes L~ 
No
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RESIDEN’l’S IN’I’ERVIEW SHEET - GOSFOHD

Resident’s name .0.~’;’~-~. :.::\~~’:):f........ 

Add re s s .. ’1.1 . f!:; :’-.~ t;-;,-.’ .’7’."’: . . ’Y{:. ’:’" p. . . . . . . . . 

. . . . . . . . . . . 
Y.~ f".’7 ~-; . :4 ~’.P;C.-}.~ . . . . . . . . . . . . . . . 

Telephone .. .4;,\,: .L."J~~.i. . .. ... .. .. . . . ...... ..

Interviewer ..................’,........... 

Date ...................................... 

Interview No ..............................

1.

I 

I
2.

I 4.

I

, 
I

I

I 

I

I

I

How long have you owned this property?
1,(’;:

Yrs

~ (’)

Yrs

Yes
./"

No

!._- 
. YE;S

"""/1
No

Yes
"’?^i

No

was here at time

How long have you been a resident in this area’!

Have there been large floods in this area?

3. Did the highest flood enter the house?

Can you show us where the highest flood came 
to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about this 
flood level? Resident

Past house owners told resident

Neighbours told resident

What was the approximate year and month of this highest flood?

.. . .. .. .. .. .. .. . .. .. . .. . .. . . . .. . . .. . . .. . .. .. .. .. .. . . .. " . .. .. .. . . . . . . . .. .. .. .. . .. . . .. " ... . .. .. .. . .. " .. .. .. .. " " " .. . " .. .. .. .. .. .. .. . " .. " .. .. .. ..

5. We think floods may have occurred about the following dates. Do you have any

recollection of these floods?

i ~
January 1988 L_ Yes L__,I No

C..;
’-"---:;;r-,

V ,

April 1988 Yes _..----.J No

[:~-I :-.~

July 1988 Yes l 
. 
....------’ No

r---’".

L::.J’ i

October 1988 1_------’ Yes No

l..--=.J ’7’"’

January 1989 Yes
L,~.I No

[’~ I-~\
April 1989 ._- Yes No

I Hi r..../. i

February 1990 Yes
L..-:::::. _....J No

I (If "Yes", Interviewer to complete sker:cn showing flood leveJ.s on supplement:ary ShEE;t)

I

I

I 

I

1 

I

6. Have you any recollections of floods, besides the dates 

given above? 

If "Yes" response, what was the year and month?

No
r---’ , 

L__. Yes
~..~:~

. . ’" . . ’" . . . . ’" . . . .. .. .. .. .. .. ’" .. .. .. .. . . .. .. .. .. ’" . ’" . ’" . . .. .. .. .. .. .. .. .. . ’" . . . . . . .. . . . . . 110 .. to .. . . . .. .. . ’" . . . . .. . .. . ’" .. .. .. .

(If "Yes", Interviewer to complete sketches on supplementary sheet)

7. We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?

r ,../..
L.._ Yes No

[~~__I
..

/’

Yes No7.2 A diary in which you record flood information?

If "Yes", can we borrow the items for a short period?

8. In the future we ""ill need to come back to survey the flood levels indicated, May we 

enter your property at that time to undertake the survey? ’--’- 

I....~ 
- Yes N
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Carole Saint 

57 Cornelian Road 

Pearl Beach 2256

9th March, 1992

J R Lawrence 

Guttelidge Haskins & Davey Pty Ltd 
PO Box 39 

RAILWAY SQUARE 2000

Dear Madam/Sir

FLOODING AND DRAINAGE INVESTIGATION - PEARL BEACH

Please accept my apologies for having taken so long to reply to your letter, and for any 
inconvenience this may have caused. Attached is your completed questionnaire. Further 
to this, I would like to add that I have lived at the above address in Pearl Beach for ten 

years: this property is not flood prone. (A fact I have always considered fortunate.) 

Apart from living at Pearl Beach for ten years I have been visiting and holidaying here 
for over forty years. I have experienced many severe rainstorms over the years, on 
occasions it was not possible to get out of Pearl Beach until trees and rockfalls had been 
cleared from the main access road. Nevertheless the oIy flood I have ever experienced 
at Pearl Beach was on my property in January, 1989. TIs was as a result of a blocked 
Council easement. The easement runs across the back of the property which adjoins the 
rear of my block. Attached is an extract from my letter to Gosford Council, and my notes 

regarding the incident.

As far as I am concerned, the flooding to my property was as a direct result of Council 

neglecting to maintain the drains. While I understand and sympathise with mitigating 
circumstances such as lack of funds etc. they do not alter this fact.

Yours faithfully,

~ 
.. 

"’I ,1 _.------ 

. 

’ 

~--~-

Carole Saint
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FLOODING & DRAINAGE PROBLEMS ~ PEARL 
BEACH 

JANUARY, 1989

An easement runs across the back of the property which adjoins 
the rear of my block. 

During very heavy rains on 6th January, 
1989 the manhole cover on this easement, 

which 

was apparently blocked, was blown off by the build-up 
of water within. Such was the 

quantity and force of the water that it flattened 
the dividing paling fence (at the rear of 

the property), this, in turn, knocked an aluminium garden 
shed off its footing and 

squashed a hedge. As the water rushed through my property 
it deposited a layer of sand 

and di..."t on the patio behind the garage to a depth 
of -1 0 cm over an area of about 4.5 

square metres: the garage 
was flooded. The water raced on around 

the garage, down the 

drive, blew the double wooden gates off 
their hinges and fmally gouged a hole in the 

asphalt road at the end of the drive 
of about 2.5 metres long by 70 cm deep, ripping three 

rows of pavers from my driveway 
in the process. The water was 

also diverted down the 

other side of my house dislodging the side gatepost 
from its support. Had the house not 

been on piles it would have been flooded 
and the contents severely damaged.

The properties on either side of mine were 
untouched. Although a house further up, 

affected by the same drain, was also flooded. 
The easement was re-capped and fIlled in 

and about a fortnight later more flooding was experienced 
- the blockage had not been 

fully cleared. Needless to say this second 
flood was an inconvenience but not a problem 

as all of the damage had been done.

About 12 months after this flooding incident we again experienced very heavy 
rains. The 

local paper reported the worst flooding in 
Pearl Beach in 100 years - my property was not 

affected.

In January, 1991 I received a copy of Gosford 
Council’s Flood Report. My property was 

mentioned in this (copy attached). Although the Council 
does seem to concede that a 

blockage in the easement was instrumental 
in causing the flooding and subsequent 

damage, they seem to apportion as much blame 
to the paling fence and garden shed and 

suggest modification offence construction 
to a flood compatible standard. I fmd this 

ludicrous. Certainly the fence, the shed, the garage, the 
front gates, the pavers and 

the 

road were impediments to the water’s flow. I 
fmd it self evident (although somewhat 

zany) to conclude, that had these objects not been 
there they would not have been 

damaged. Contrarily, had the easement not 
been blocked all the aforementioned objects 

would have been quite safe, as the water would have followed 
its course instead of 

deviating from it.

The point I am trying to emphasise is that 
the property is not flood prone in 

the common 

sense. Rainwater and surface water 
run-off from the surrounding hills and properties are 

not, and have never been, an issue. 
Not only were the houses on either side of 

mine 

unaffected by flooding, but the property which adjoins my property 
at the back and 

through which the easement runs was also 
unaffected - apart from the damage at 

the 

easement. The water which flooded my property and 
caused so much damage was not 

site or local surface water run-off. It was blown 
out of a blocked easement through the 

weakest spot which was the inspection cover (buried 
under a few feet of soil). Had the 

inspection cover been located one metre to 
the right the property next door would 

have 

been flooded not mine.

Originally, Pearl Beach had no drainage. It was a holiday 
community with tank water, 

pan toilets, and rubble drains 
for dispersement of water on the property. Septic 

tanks did
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not come in until town water was connected. Roof water was run-off and saved in the 

water-tank. Household water wastage was minimised by the fact that tank-water had to 
be conserved. Drainage problems were non-existent.

Drainage easements were put in many years later. Their path was apparently dictated by 
the location of existing inhabited properties and available vacant blocks. As a 

consequence the easement which affected my property runs across the property adjoining 
mine at the back (which was vacant until about five years ago), and down the side of the 

property to the right of mine (which was also vacant until about five years ago). This, of 

course, necessitates a dog-leg bend in the easement. This is obviously were rubbish 
would be expected to accumulate and for this reason an inspection hole was placed near 
this juncture. What I do not understand is why this inspection-hole is located some feet 

underground. Could it not be extended so that it is easily accessible from the sUlface and 

inspected regularly (whatever is practicable - say every two years).

9th March, 1992
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RESIDEN’rs INTERVIEW SHEET - GOSFORD 

I 
I;) 

. 

. 

:x (! 
. L1-..i/iC 60. / co,~ r 

s~dent’ s name ....).’11..:S. 
’ " .’ .. . 

. . . . .. . Intervlewc,rj i ft. 
. . . . . . .. 

JI.r). 
~ . . . . . . . . . . . . . 

ddress ..t.r9...C<-";f’:!) hI’J................... Date ...C?:/ly.:).I...........v... ............ 
In t e rv i ew No............... - . . . . . . - . . - . . . -

....... 

"’4’" 
...

.4.... 
............... 

Ilephone ....!;!; f;.Q. . . . . . . . . . . . . . . . . . . . . .
1. 

I 

I 
.) . 

I 

I

Bow long have you owned this property?

How long have you been a resident in this area?

Have there been large floods in this area?

Did the highest flood enter the house?

Can you show us where the highest flood came to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about this 
flood level?

’}adl
Yrs

J 4-l__.:J
Yrs

..2l
-- 

-_: Yes

l_____J Yes

[ ....-l
Yes

Resident was here at time

I 

~ 
No

No

No

[---

r--

Past house owners told resident 
1...._.._

I Neighbours told resident
[--_.

I~~ .~~:. ~;lYB ~~~~~-:\~~~~: ~~>~;:~’~"’ .... .. .. . . ..... .... 

S. We think floods may have occurred about the following dates. Do you have any 

I. 
recollection of these floods? 

r-~ 1 

January 1988 
l._~ Yes ._-----.J No

I 

I

April 1988

July 1988

October 1988

I January 1989

April 1989

I February 1990

C~ 

l I 

r--=:J 

L=:J 

L=:J 

L=:J

Yes

Yes

Yes

Yes

Yes

Yes

r----.-.,
L..~

No

No

[---I
No

~I
No

c=J
No

c=J
No

If "Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)
6. 

I
Have you any recollections of floods, besides the 

dates 

given above? 

If "Yes" response, what was the year and month?

L=:J 
Yes

l._._:J 
No

. . . .. . . .. . . . . . . . . . . ,. . . 
,., . . . . . . ~ . . . . . . . .. . . . . . III .. .. . . . . .. .. .. .. . . . . .. .. . .. .. Ii .. ,., . . .. . .. .. . . . . . .. .. .. ’III .. .. .. 01 .

(If "Yes", Interviewer to complete sketches on supplementary sheet)

, 
I

We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?

7.2 A diary in which you record flood information?

I 

I

If "Yes", can we borrow the items for a short period?

[2] 

L=:J

Yes

Yes

L..._J 
No 

17] 
No

In the future we will need to come back to survey the flood levels indicated, May we 

enter your property at that time to undertake the survey? r---I I-~ 
L---1 Yes 

L____J No

I
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Resident’:::; name . ?!~~.tt?~. . .t.~ ~ .~1.~ . . . . . . . lntervie\.ler. 
. . . . . . ... . . . . . . . . . . . . . . . . . . . , , 

.dd 
re s s .. .,. -;. ,C:::, ’!~. r ’;- .’ .f’\.. 0. 

’ 

,ff-,t;:., 
. . , . . . . , , , 

03 te 
....,"’.........,.,"’..,..,’..,’.,., 

..,.,. 

.r::: M~.. ~.~(I,C,I:’\...,..,.".,.",.. lntervicr.;; No 
..,.,.".."’..,’...,’..,..,’. 

elephone ,t.~::J-, ,6.s,Y;- .~.’t~. 
. . , ,., ’ , , , , , , , , , . ,

I’ Bar.;; long have you owned this pl’operty?
1--/71 
: /-.),J

Yrs

Bow long have
O 

- - . 

i1;:::n 
. 

I (’’’1 ,_ 
. . . 

you’ beeIl ~/ reSldent In this area? (1/0i..i()lr’-1 t-b..JtJ. I~!.:r 1 

’-’-01’ 
I 

,

Yrs

I. 

t: 

I

Have there been large floods in this a t’ea? Yes

[’ I 
( ,----.1

No

Did the highest flood enter the house?
i v"

Yes
[~

No

Can you show us where the highest flood came to? 
(If "yes" Intervie’Wer t.o complete sketch showing 
flood levels on supplementary sheet) 
Ho’W did you knor.;; about this flood level?

r----:;’r- 
~

Yes
l,----.J

No

Resident was here at time
c~~

I
Past house ovners told residpnt

1’-’ 
L,_

Neighbours told resident 

t~~ .~~~. ~~~. ~~~~~~~~~~~. ~~~~. ~~~. ~~~~~.~:. ~~~~. ~~~~~~~. :~~~~~. .1.~~~~. 
. 

!~}. 
. . . . . , ... .

c=-

I’

I

We think floods may have occurred about the follO’wing dates. Do you have any
recollection of these floods?

~
L~January 1988 ~Yes No

April 1988
CJ

Yes
c=J

No

July 1988
c=J

Yes
c=J

No

October 1988
c=:J

Yes
I 1

No

~
’;’ ’:.

j,,,..~.

[~ r--:
/ r: iJ. } S’ ~ .~ ...,es

l~~...
.I.. C

February 1990
G2J

Yes
c=J

No

I

I

I

If 

I

"Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

Have you any recollections of floods, besides the ~ates 
given above? 

If "Yes" response, vhat wa~ the year and month?

CJ 
Yes
~ 
~ 

llo

I ............".....".......""............................................................-...............

(If "Yes", Interviewer to complete sketches on supplementary sheet)

7. 

I
We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding? CJ 

CJ

Yes ~No 

~ 
NoI

7.2 A diary in ~hich you record flood information? Yes

If "Yes", can ve borrow the items for a short period?

I In the future we will need to come back to survey the flood levels indicated, May ve 
enter your property at that time to undertake the survey? ~- r-~ 

L......:::....J 
Yes l~--.J No

I
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RESIDENTS INTERVIEW SUEET - GOSFORD 

~’ les iden t s eA.I t?Y,.6.’f,. A. . . . . . . . . . . . . . 
Addr~ .. .? fiM.t?<0 . . ’~~~1- . . . . . . . . . . . . . 
r -f?~~.. ?,f:f.~( . 

’;J............ 
Ie lephone .. .l!. . . . /1: : .!?J, ..,.....,....

Intervie1.Jer 
,.............................. 

Date 
...................................... 

Interview No 
..............................

1. 

I
Bow long have you owned this property?

;~ i7Il ~__~.-J 
Yrs

How long have you been a resident in this area? :’/u 
Yrs 

-/ 
L__.___ Yes 

;-V/; 
L- Yes

,.’ ~-’, 

,.__J
NoI’ 

3.

Have there been large floods in this area?

Did the highest flood enter the house? CJ
No

I. 

I

Can you show us 1.Jhere the highest flood came to? 
(If "yes" Intervie1.Jer to complete sketch sho1.Jing 
flood levels on supplementary sheet) 
H01.J did you know about this flood level?

’

Yes ~ No 

~’Resident vas here at time

I
r-- 

Past house ~~ers told resident ~

Neighbours told resident c:=

f.~~ .~~~. ~~~. ~::~~~~~~~~. :~~~. ~~~ .~~~~~.~:. ~~~~. ~~~~~~~. ~~~~~~... .fE-
. 
J1.ro........... 

S. We think floods may have occurred about the fol101.Jing dates. Do you have any II recollection of these floods? 

I
January 1988

II /~:
Yes fl

No

April 1988 CZJ
Yes c=J

No

July 1988
CZJ

Yes c=J
No

October 1988
m

Yes
L I

No

January 1989 [2J
Yes

i I
No

April 1989 CZJ
Yes c=J

No

February 1990 CZJ Yes c=J
No

I 

I

I

If "Yes", Interviewer to complete sketch shO’ing flood levels on supplementary sheet)
6. 

I
Have you any recollections of floods, besides the dates 
given above? 

If "Yes" response, what was the year and month?

[zf 
Yes

c=J 
No

I 
7 
.

(If "Yes", Interviewer to complete sketches on supplementary sheet)
.............................................................."..........................

We are also looking for additional data. Do you have ....

I 7.1 Any photographs shown flooding? [2J
Yes c=J

No

7.2 A diary in 1.Jhich you record flood information? CJ
Yes C2J

No

If "Yes", can we borrO’ the items for a short period?
I

1 In the future we will’need to come back to survey the flood levels indicated, May we enter your property at that time to undertake the survey? ~ r-~ 
~ 

Yes L--1 
No

I
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92 Diamond Road, 
PEARL BEACH. 2256.

24 February, 1992.

Mr. John R. Lawrence, 

Gutteridge, Haskins & Davey Pty. Ltd., 
P.O. Box 39, 
RAILWAY SQUARE. 2000.

Dear John,

Thank you for your advice over the ’phone (20 Feb.) concerning overflows from 
the stormwater pit located, alongside our house, in the easement which passes 
through our property. I have postponed our plan to spend $3,000 on a floodway 
of pavers until Gosford Council considers the recommendations in your report.

As I explained during your site inspection on 19 November last year, flooding 
of our land is associated principally with overflows from "our" stormwater pit, 
and all of them can be attributed to the way in which the pit has been designed 
and constructed. Overflows from pits located further upstream on the pipeline, 
though damaging, have (so far) had a lesser impact on our land.

Flow into our pit is through a 1200mm pipe, entering at an angle of about 600, 
which transfers its flow into two 900mm pipes set in the opposite wall of the 
pit. The two smaller pipes are separated by a section of the wall 400mm wide.

It is that bifurcation of the flow and the manner in which it is contrived that 
creates two sources of overflows. First, and more frequently, under high-flow 
conditions, by creating a hydraulic jump throwing large volumes of water out 
through the grating located in the middle section of the pit. Secondly, under 
virtually any condition of flow, by trapping and holding large pieces of bush- 
land "trash" that can accumulate and create blockages varying from a partial to 
a complete blockage.

Though water ejected from the pit by turbulence has caused damage to our drive- 
way, our constant concern is for the major consequences of even partial 
blockages. It was on 16 January 1988 (almost two years after taking up permanent 
residence and 8~ years after purchasing the land) that we first experienced the 
aftermath of such an event; it occurred during the night when fierce thunder- 
storms precipitated 180mm of torrential rain. When morning dawned we found our 
driveway, on the southern side, and the garden on the northern side of the 
house devastated by torrents of water that had surged from the blocked pipeline. 
It was apparent that a blockage in our pit had caused a build-up of hydraulic 
pressure which eventually pushed the heavy concrete covers on the pit apart 
and lifted the covers on the upstream pit as well. Thus the flow was discharged 
from two points in the pipeline with disastrous effects on our property. 
Restoration was expensive and took many months to complete.

The blockage was caused by a huge accumulation of palm leaves and branches, 
lengths of sawn timber, chunks of concrete, a long length of (surprisingly!) 
250mm diameter concrete pipe and a variety of sticks, stones and other debris. 
The large and varied quantity of accumulated rubbish was graphic evidence of 
the lack of any periodic inspection and cleaning by Gosford Council.

Realising that access for inspection and cleaning was crucial I persuaded 
Council officers to leave the heavy covers apart and provide the aluminium 
grating that now covers the centre section of the lid. It has proved to be a 

../2



I 

I

-2-

boon on many occasions 
since.

I One in particular was a "near miss" during 
late afternoon on 21 January 1991 

when a fierce frontal wind struck 
the northern suburbs of Sydney, continued 

to Pearl Beach and on to the coast again 
further north. The wind was accompanied 

by a brief but torrential 
thunderstorm with 26mm of rain falling in 

15 minutes. 

Our pit was quickly choked with 
leaves and branches of cabbage tree palms and 

then rapidly filled with smaller 
trash. An overflow was averted when the rain 

ceased and, after the flow had abated, 
I was able to enter the pit and remove 

a trailer-load of trash. Thus the pipe was clear when a second, fiercer, 
storm 

struck a few days later.

I

I

I It is clear that the cause of blockages in 
the pit is the section of the 

wall 

that separates the two smaller pipes 
within the pit. This section will in- 

variably catch and hold long pieces 
of trash that enter the pit from upstream 

portions of the pipeline. The principal offenders are the dead 
branches and 

attached leaves of "Cabbage Tree" palms growing 
in abundance beside the open 

creek and culvert that directs stormwater 
into the upper sections of 

the pipe- 

line. To reach our pit this material must travel "lengthwise" 
down the pipeline 

but, under the influence of the swirling 
flow within the pit, they are turned 

side-on, then caught against the dividing 
section and held tightly by the flow.

I

I 

I

I

A build-up can be removed when the 
flow is low-to-moderate, but the force 

exerted by faster flows makes it virtually impossible 
to remove blockages and 

dangerous even to try. So far, I’ve been able to remove 
accumulations of 

material before the next storm sends more 
down to add to the size of the 

build-up. But prevention is more important than cure, 
and depends on removal 

of potential obstructions at the source 
of the pipeline.

I Even without blockages, and always during medium-to-high 
flows the dividing 

section of the wall creates a wave 
directed back above the flow; and when the 

inflow pipe is close to full the wave 
becomes a hydraulic jump throwing large 

volumes of water out through the grating. By this time the pit is noisy 
with 

the turbulence within, created not only by the 
resistance of the dividing 

section, but also by swirling caused by 
the tangential entry of the flow from 

the large pipe, typically moving with a velocity 
of some eight metres per 

second, equivalent to a flow of half a megalitre a 
minute.

.1 

J 

:1

I

Turning now to flooding caused by blockages 
in upstream pits located on 

the 

pipeline, our experience is limited to a major 
overflow during the afternoon 

of 6 January 1989. Torrential rain fell in a series of intense 
thunderstorms 

through the day; in one period at the rate of 25mm in 20 minutes 
and in another 

at the rate of 50mm in 20 minutes. 
Total rainfall during daylight hours was 

150mm.

I

About midday a.complete blockage had developed in a 
buried pit in 59 Cornelian 

Road though it was manifested in a voluminous 
overflow in the adjacent upstream 

pir in a neighbouring yard. At the height of the storm the outflow poured 

down the driveway of 57 Cornelian Road and spreading 
northwards, flowed into 

four allotments on the eastern side. Our western neighbour’s land - 56 

Cornelian Road _ shed its share of the flow 
onto our land which thus became 

the recipient of some 25 percent of the 
total overflow. Much of it was concen- 

trated in a corner of our garden where it scoured out a 
hole big enough to 

accommodate a ten-tonne truck!

I

I

I When the buried pit was eventually located and opened 
it was found to be jammed 

tight with the sort of debris that we 
had found in our pit a year before - 

further evidence of the laissez-faire attitude to drainage 
maintenance in 

earlier years,’ and a classic example 
of the old aphorism "out of sight out of 

mind"!I.
. . /3

I



I 

I 

I

I

I

I

I

I 
I 

I

I

I 

I 

I

I

I

I

I

I

I

I

I

-3-

At about the same time Gosford 
Council had begun to modify various inspection 

pits by incorporating hinged gratings 
in new, lightweight covers. But the 

’underground’ pit wasn’t modified and, 
after cleaning, it was buried again 

under 1~ metres of soil, where it lies to-day. So, unless council officers 

crawl down the pipe from the upper pit to 
clear it out occasionally the under- 

ground pit will, sooner or later, 
block again.

From our experience since 1986 John, I am 
convinced that the whole of the system 

that I’ve been discussing has - inherently 
- sufficient capacity to drain very 

high precipitation rates even 
from storms deemed to have a one in a 

hundred 

years return. 
It is my opinion that re-engineering 

the system, either to en- 

large it or to undertake major 
reconstruction of parts of it, doesn’t seem 

to 

be necessary at this time. 
Instead, because the system doesn’t 

function at 

maximum capacity over extended periods, 
future improvements should be directed 

to ensuring that it does by keeping 
it free from blockages. Thus relatively 

inexpensive improvements can 
be made to ensure that vital sections 

of the pipe- 

line are protected from foreign material, are easy 
to access and are regularly 

patrolled.

Here are some improvements that I 
would like to suggest though it is likely 

that you’ve already considered 
most of them.

~, improvements to 
"our" inspection pit to increase the 

volume of the pit 

and diminish the effects of turbulence 
and jump-discharges. 

(a) Raise the height of the pit by at 
least one course of masonry. 

(b) Replace the existing lid with a lightweight 
one incorporating a 

specially designed drop-in grating, positioned 
so as to be clear of 

jump-discharges while providing adequate 
access for entry and removal 

of blockages. 

(c) Provide a moulded fibreglass, streamlined fairing 
to be dynabolted 

on to the concrete face of the pit wall 
between the two 900mm pipes.

SECOND, improvements to other inspection pits 
to facilitate inspection, access 

and cleaning. 

(a) Each pit should be brought to ground 
level and provided with light- 

weight concrete covers incorporating 
a hinged grating. 

(b) Inspections should be made regularly, especially 
after heavy rainfall.

~, road collection points. 

Each should be kept clear of rubbish, weeds 
etc. and regularly ins~ected 

at the same time as the pits.

FOURTH, improvements to the upstream source of the 
drain to control the entry of 

large pieces of bush land trash. 

(a) All Cabbage Tree palms growing on 
the easement should be regularly 

pruned and, together with all ground 
level trash, collected and 

taken away. 

(b) Extend the concrete culvert and cover 
it with lightweight steel mesh 

covers.

(c) Provide an effective trash screen over 
the inlet to the first section 

of pipe. 

I trust these comments will be of some help 
to you John and look 

forward to 

hearing from you again.

Yours

trUlY,!: . 

,-to/ V-#f 
L~-. 

~ !3:> ..",4(2AC-/.
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RESIDENTS INTERVIEW SHEET - GOSFORD 

/? .-.---- 

.. 
;(.’11~~ "t’" j4,v /::"f/.f/}. 

Res~dent s name _’ . . .\. . . . . ..). 
. . i" 

. . 

~ 
. . . . . . . . 

dd 
C/o"’ IlI/’,""’.:#o/. dC’4{) , 

A ress ...... ’r"". . -;.-. ’/oJ’ .. 
................ 

/-:"4-,?/.!1/<?Ch! . 
. . . . 

. . . . . . . . 
. . 

’u.’ j ’-’ ;;:. ’f’:"’;;(;j’:’; 
-; ’; . . . . . . . . . . . . 

Telephone ...............;.1................

1.

I

I 
2. 

3.

I 4. 

I

I

Interviewer ............................... 

Da te ...................................... 

1 n t e rv i ew No..............................

How long have you owned this property?
’_J-Zf~’

Yrs

-3-Xi~’
Yrs

---0
YesL--___._ No

~--V
Yes No

L-; Yes
!-J

No

here time

Iv
was at

,

How long have you been a resident in this 
area?

Have there been large floods in this area?

Did the highest flood enter the house?

Can you show us where 
the highest flood came to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about 
this flood level? Resident

Past house owners told resident

Neighbours told resident

What was the approximate year and month of this highest 
flood?

5. We think floods may have occurred about the following dates. Do you have any

I
recollection of these floods?

;---~.--- ~

January 1988 Yes Ne>

I
,..- IV!

3 IliA ’1 1988 Yes i....~~’._--------’ No
o pn

!~ ~i

July 1988 Yes No

I r----i
-"-

, I

October 1988 ’---.---------- Yes ,------’ No

"If’ January I~’ ,----
I

I
1989 Yes ........._--,,-- No

C=i I~I

April 1989 Yes "---~~.......... No

I j..f’ff’ February 1990
~

Yes
C::-=:.;

No’---

I (If "Yes", Interviewer to complete sketch shc’.dng flood levels on supplementa:-)’ sheer)

I

I

I

I

. . . . .. .. II .. .. . ’" . .. .. .. . . . .. .. . . .. .. .. .. .. . . .. .. .. . . .. .. .. .. .. .. ’" .. .. . .. .. . II .. .. . .. .. . .. .. .. . III .. .. .. . . .. .. . .. . . .. . .. . . . . . 
.. . .. .. . ’" . . . . ..

6. Have you any recollections of floods, besides 
the dates 

given above? 

If "Yes" response, what was the year and month?

"--1 
L-J Yes

r---~ 
,-.__1 No

.."...................................................................................

(If "Yes", Interviewer to complete sketches on supplementary sheet)

7 
.

We are also looking for additional data. Do you have ....

~": 
~;Yes 1...---- No

7. 1 Any photographs shown flooding?

7.2 A diary in which you record flood information?
C

Yes No

I I f "Yes", can we borrow the items for a short period?

I

I

8. In the future we will need to come back to survey the flood 
levels indic ted, ~jQ)’ we 

enter your property at that time to undertake 
the. survey? ~-: 

L-":.._ Yes N~
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City Manager 
Gosford City Council 
4:9 I-lann Street 

Gosford NSW 2250

1- .;t~-:O\.~ 
rl’ J’ ’I’ L/. f.!.h JU’::

95 Diamond Road 

PEARL BEACH 2256 

January 23rd, 1989
i~~:~ 
_ 

~~,’6 ~ QO.’..O
’- ,~, 

’-~Pr: 
:TEsTER_, R_H

Dear Sir,

ENGINEERS DEPARTMENT 

I~,’~ff,(, l’fmN,~ ,’0rl
" " I , , 1

I have to inform you in the most strongest terms that we have been flooded out through the entire home for the second time in eight months on Friday January 6th, 1989, the previous time being Saturday April 30th, nss. 

From our investigation with residents in the area who were also 
flooded, we were amazed to find that the main drainage pipe commencing at the foot of the mountain has never been completed to trap water from the mountain and water from the National Par~, which the Council recently diverted under the Pearl Beach Mountain Road to the main water coarse drainage pipe. From photos taken in the said area, copies attached, the drains leading fran the foot of the mountain to the main drain are non- existent, thus allowing any water off the mountain to spread in all directions and more through residents homes in a bid to reach the drainage lagoon area leading to the ocean. 

. 

We think it is appalling that a CoUncil can engineer such a pathetic drainage system at the expense of a number of residents, knowing full well that when heavy rains hit the area very’"iItti ’--w t r- will ’be ’channelled into the main drainage pipe, and it is with this knowledge that we are holding the Council fully responsible for the’damage to our carpets, furniture etc. . 

We would also mention that one Open nattiraT’"water course at the 
~:)untain foot leads directly into the path of a home recently built in 
:.rnet Road. 

Further more upon inspection of the drains in Beryl Boulevard we :~~d that all are c~pletely silted up and any water from the N.W. side of 
.e ~o\.mtain ..wula also find itself to the lo.....est point of Garnet Road . 

: \’clling through peoples’ hanes and property. 
After speaking to residents that have lived in the area for same t,.) years, one being Mrs.R.Butler of 102 Diamond Road, we were told that t’1s flooding has only been since the Council directed the National Park ’,,’,Iter under the Pearl Beach Mountain Road, which has added tons of water to the all inadequate pipe which is situated midway between Onyx Street a :~d Beryl Boulevard. 
We have been told by residents of Diamond Road who were home when t;’e storm hit that around 4,30pm a wall of water some 6" deep carne ’rough the centre of Pearl Beach in line with the main drainage pipe, ic~ would be the lowest point to the lagoon. 
~y S5 year old Mother .....as at home at the time of the storm and was ’ . trified v.’hen a v.’all of water came cascading down both sides of our home, . 8 on one side all gravel and s~nd was washed away leaving the sewer 

~es suspended in the air, 

:,jy wife who has not good health and requires Blood Pressure and 
n’e tablets was near to collapsing when we arrived home at 8pm that night. had been held up at Sydney Central due to the 4.55pn Newcastle train 3ving l~hours late. Upon arriving home we again were greeted by all that had worked for was again destroyed, let alone the heart break of moving ? cur "Chi~v."Cll" Te",).; furr,iture, .....hich is no..... showing signs of crad:ing : ~. ~ 1 1 t’ t. i nq I ~ ’~:: : ~ I E’ J.~ i ~ ’:...~ J 

. c:;: ;’. 

T" ’.- tl _ ’7"1-) 

i ~ 

\’.""’1 t4 t- r"’\ )-..1"’1 ;i;....,..,.... ......... ..... L_...&...
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d be 
sucked from the carpets 

before they could be pulled up and 

coul 
.... hrown 

out. 
~ t This is the 

second time in eight months that 
we have been through 

h. trauma and 
have now been advised by our 

insurance co., GRE, that 

t 1S 

hey 
will not now cover 

us for water damage. We are completely at a 

~oss to understand that a council can 
be so incompentant in the way 

the drainage 
system has been left, 

and we would gladly accompany you 
to 

an inspection 
of the area which caused the flooding 

of our home. 

We feel the council has 
no right to bring such grief 

and suffering 

tc people in this way 
and we demand that work in 

the area be commenced 

immediatly to rectify the drainage problem 
at the foot of the 

mountain. 

Bearing in mind our rates 
have increased about 50%. 

We have already built a brick 
side fence, costing $1,380, to keep 

out water from next door, 
which Council made the owners raise 

their level 

of land. Yet council told my wife Friday 13th January, 
1989 it was 

illegal to drain water onto 
someone elses property. To protect our home 

we now have to go to 
the expense of building a 

brick fence acrosS the 

front of the house and down 
the other side. This we have been told will 

cost us around $3,000 plus extra 
drains, a quote which we have yet 

to 

receive. All this extra cost is money we just 
don’t have and will have 

to take out another loan to 
cover it. The fence will spoil the 

appearance of our home, 
But at this point in time we must 

do all we can 

to protect our home from the 
councils’ wrong doing. 

We wish also to advise that 
on sunday January 8th, 1989, 

after the 

storm we contacted the council 
and asked for assistance with 

cleaning 

the silt off the road and scraping 
the shoulders of the road 

outside our 

home to prevent the street drain 
blocking, this they did with a 

frontend 

loader they had in the area, 
and at the same time my neighbour 

and myself 

spoke to an overseer of-the 
council to whom we requested some gravel 

to 

cover the sewer pipes but without 
success, however 

in our conversation 

with him about the flooding he 
did agree the problem lies up 

on the 

mountain road where Council has 
widened a bend. A pipe runs under the 

road then just washes down to the 
foot of the mountain into 

the National 

Park to where drainage is almost non 
existent and/or not completed. 

Unfortunately we didn’t get his name. 

We are also engaging an independant engineer 
to instruct us in the 

he ight and type of fencing 
around our home and ..-,Ie have also requested a 

!:,"port from them concerning 
the source of the drainage at 

the foot of 

’::~~le mountain. And upon receipt of 
such rcpcr’~ \,’C "..il} (12.i:: co::tact ::’C !, 

~1’2i:\ntime would you kindly ad:no,^’ledgc 
reccift of U! : lcLtcl".

Yours f~Th,iUllY . 

I"f/ ..!~,/ . 

...... >._’.......... 
.R.H.Tester 

/- 

/.,/ v - 

/ . ’/ /~ 
. . .. . 

./.. ’. .-:.’.~.’... ...J. I .Tester 

I ,-

- -- _...- 
----~---- 

-~-_.- ~-

ENGINEERS ACTION STAMP 

IO.A.Td ,t,CTION IINiT.1 C(i \FL 1 ~iJ 

1,I :.r’lt I! -\

! 

I 

(Ot 8 1-{jIl~ f-j,-

r( E r t: R f\ D

, 

I
I 
I 

I I 

~---\
.......2/
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QUALITY IS POOR.

Data Imaging Solutions Corporation 
43 Young Street WEST GOSFORD NSW 2250 

T: (02) 43250811 F: (02) 43250814 E: ddataima@bigpond.net.au



I
RESIDENTS INTERVIEW SHEET - GOSFORD 

I /7 i ,/ ̂ __) 
Res ident’ s name .........;................. 

Address 
....... ;L~.-. _:~:,"~{~-},’ :_’,:_/1.~. ::’ :. . ~_’ . .. . .. .. . .. . . . . . . 

’.:-~"-; ’;’ ’2f:; 
. 

(’_’ ~’{ 
. . .. . . .. . 

~elephone ... _ . .... _ . . -,’. .-< .-. . . . ._. . . _ . . . . . . . . .

Interviever 
..... _ . . . , , . . . . . . , . . . . . . . . . . _ _ . 

Date 
..,.... 

/.3.-,’1, ~.:t.:;...... 
. . . .. . . . . , . . . . . 

Interview No 
.......,...........,..........

--~~~
Yrs

,7]
Yrs

’-----j :-------ji ....,.-

L.__,_~ Yes ,_ No

’---1

L;j~
Yes No

CJ
Yes Ga

No

was here at time c=

11.
Hov long have you owned this property?

How long have you been a resident in this area?

It. Have there been large floods in this area?

3. 

I..
Did the highest flood enter the house?

Can you shov us where the highest flood came to? 
(If "yes" Interviewer to complete sketch shoving 
flood levels on supplementary sheet) 
How did you know about this flood level? ResidentI

I
Past house owners told resident ~ 

~.Neighbours told resident

rat was the approximate year and month of this highest flood? 4-F__ 
I t.#......1 ’f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~ 
. 
.~. ’1 I,. 

. . . . 1. . . f. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

’ We think floods may have occurred about 
recollection of these floods?

the following dates.

r--t 

January 1988 L--....J 
Yes 

G 

c=J 

CJ 

CJ 

C2f 

CJ

I
April 1988

I July 1988

October 1988

I January 1989

I
April 1989

February 1990

IIf 

t.

Yes

Yes

Yes

Yes

Yes

Yes

Do you have any

..- ’1 
- No

[=:J 
No 

c=:J 
No 

~ 
~ 

No 

C3 
No 

[=:J 
No 

c:=J’ 
No

"Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

Have you any recollections of floods, besides the dates 
given above? 

If "Yes" response, what was the year and month?

C:=J 
Yes C2rNo

..............................411.......................................""..............
I (If "Yes", Interviewer to complete sketches on supplementary sheet)

7 
. 

I
We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?

I
7.2 A diary in which you record flood information?

If "Yes", can we borrow the items for a short period?

I

CJ 

CJ

Yes

Yes

dNo 
c:::::J 

No

In the future we will need to come back to survey the flood leveJ,.s indicated, May \Ie enter your property at that time to undertake the survey? ~ ,_---, 
~ 

Yes L-.J 
No

I



’d’ 
JOhn t c.V..:.-rl-t I\’J( N/>...t’1A(~~ Res~ ent s name ........... oj. .’. ,;.......... 

Address .."!. J.. .’i;!/)/,:<.cf’J.I::. /~ ............... 

1...F.~17A/~...8
f ~....................... 

Telephone .........:-;:..................... 

r: s f<’vl /..drfrt...,; ~ 7 Lt (’M,-.i 0/ i c: >\.’ l<tl IN.; ’V I.. 0"1- h..... tJtt:." Itts 2 c3 ~’.
. ) 1. How long have you owned this property? 

OlrCf ( ~J.,/,;6 0 q 

f/-I , ,{ (’--i~ 
How long have you been a resident in this area? I 

ti ......1

I

I

I

I

I

I

RESIDENTS INTERVIEW SHEET - GOSFORD

Interviewer 
............................... 

Da t e ...................................... 

Interview No 
.................".,...,."..

,_2/...;, 
Yrs 

20
Yrs

2. Have there been large floods in this area?
,/

NoYes

3. Did the highest flood enter the house?
,’’’7’-’ 
l.._____. NoYes

4. Can you show us where the highest flood came to? I--/i 
(If "yes" Interviewer to complete sketch showing l_... Yes 

flood levels on supplementary sheet) 
How did you know about this flood level? Resident was here at time

l:~

~-.=.j
No

Past house owners told resident 

II Neighbours told resident 

ii( ~~~.~~:.~~~.~::~iT.~~~~~ .~~~7~i:r.~~.~:.~~~:.~~~~~:~.:~~~~:...........................

5. We think floods may have occurred about the following dates. Do you have any

I recollection of these floods?

’-7 :-------

January 1988 L._’ Yes No

I
f r7

fe#-"I $ect-J’V April 1988
1 ,

Yes
’ 

’

Nohot c~.:t L.------’ ~--"-~.....,.........

W~ W,,-4"’V
C""l)~ 

..

{,-V tl t’..v’\ -tt... v~t ~i’ v 1t.-uJ e...r I~~ :---1

July 1988
L~I

Yes ’__J No

I ~h’ II e- el tt <Lclu...-ct .:v S flj)(-U 
~~,

r-- [-"--=~
<;h. u.J ddo.-J,-~ October 1988

L-~
Yes No

f fo-fi,(
r- r-"-I

I (E) ~) (!) "*’ J anua ry 1989
~i

Yes
; i

No

@
r Vii ,---------1

April 1989 Yes
!
No

I CL( 
Yes

[ ---~-l
February 1990 L--,~,.I No

I 
6. 

I@

I 
7. 

I@

I

I

I

(If "Yes", Interviewer to co plete sketch showing flood levE-l", on supplementary sheet)

Have you any recoliections of floods, besides the dates 

given above? 

If "Yes" response, what was the year.,... and month? 

. . . . . . . . . . . . . . . . . . . . . . . . . . .
!-. t:; !’! if. 

. . . 
.’ :(7.’1:-. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(If "Yes", Interviewer to complete sketches on supplementary sheet)

i7( 
L____, Yes

r------ 

,_______1
No

We are also looking for additional data. Do you have ....

7.1
1’.---1 
l_.._.._! Yes NoAny photographs shown flooding?

7.2 C-]
NoA diary in which you record flood information? Yes

If "Yes", can we borrow the items for a short period?

8. In the future we "Will need to come back to survey the flood levels indic;;.ted, Hay we 
enter your property at that time to undertake the survey? j V 

L...._...: Yes 
1 
Nc
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RES~::.r INTERVIEW SHEET - GOSFORD 
. ;<-;-/ C; 1-/;1 !../ . Resident’s name 
...e::;. R.;./J.it..:tJ.......... 

Address ... ~ l..l..:"~’ ’;"~’-1"""""’" 
. . . . . . . . . . . . . ~ . . . S-7~’ . . . . . . . . . . . . . . . 
Telephone ......1.:.. J.S ’!=! 

’,’ . . . . . . . . . . . . . . . . 

C) &1 LfS’ . <;t ;f ~9 
1. How long have you owned this property?

I 

I

I

I

I 3. 

I 
4.

I

Interviewer 
....,.......................... 

Da te 
...................................... 

Interv iew No 
...........................,..

:_--~---~ 
Yrs

How long have you been a resident in this area?
~-’.------I

Yrs

/’

Yes No

L_.____ Yes
r--;:-,

No

i ~-l
Yes

l=-_l
No

r".~
I /’

was here at time L_...

2. Have there been large floods in this area?

Did the highest flood enter the house?

Can you show us where the highest flooci came to? 
(If "yes" Interviewer to complete sketch showing 
flood levels on supplementary sheet) 
How did you know about this flood level? Resident

1--- 

Past house owners told resident <-----.-

Neighbours told resident
.....

I 
What was the approximate year and month of this highest flood?

.....................................".................,..................................... 

I 
5.

I "’6 
I ~t-__ 
~".

I

I

I

I(If 
6. 

I

17.

I

I 
8.

I

I

We think floods may have occurred about 

recollection of these floods?

the following dates. Do you have any

IU-o~~ <E:A~,- ~ 

~ f~~f1~ ~~,

II 1_’. r---:
January 1988 Yes No

April 1988
i I 1

Yes ~._-~--~
No

r-r--: ,--_.,

July 1988 ~Yes ’----_._--; No

October 1988
c=J

Yes No

.-----;-’ : I
January 1989 ~Yes L_ No

1989
[ZJ r----I

April Yes L....’~------..: No

~ ,------1

February 1990 Yes L~l
No

~..) ~-U-~
. c.. ..I!.~

"Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

Have you any recollections of floods, besides the dates 
given above? 

If "Yes" response, what was the year and month?

! I 
Yes

~i
No

. . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . .. . .. . . . . . .. .. . . . . .. . .. . . . . . . .. ’II . . . .. . . .. . . . ’II . . . . . . . . .. . . . . . . . . . ’"

(If "Yes", Interviewer to complete sketches on supplementary sheet)

We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?
!7~) 
’----’--- .1 Yes

--~--’~ 

:.....___J 
No 

~ 
-- 

---i 
c..____.’ No

7.2 A diary in which you record flood information? c=J
Yes

If "Yes", can we borrow the items for a short period?

In the future we will need to come back to survey the 

floOd~e 
els indicated, May we 

enter your property. at that time to undertake the survey? , 

I 

Yes 
I 

No
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I’ RESIDENTS INTERVIEW SHEET - GOSFORD 

’., ;f. R.., VJt...eeJe~ 
Res~dent s )fame ........................... 

ld 
d I’ e s s . /. ..,L... . atk: f!..,(.’;.:r. . . . .r;’o 4.9. . . . . . . 
. . . . . . . . . . ’Pe~-I. . ’1]eid~: . . . . . . . . . . . 
’elephone ................................. 

,--

.~

I.

I. 

I’~ 
... .

I

I

I ~.

Interviewer ............................... 

Da te ...................................... 

Interview No ..............................

Bow long have you owned this property?

r--A 
:...---J Yrs 

L:fJ 
Yrs 

;._-~ 
L~~ Yes

[-- --I 
No 

~ 
No

How long have you been a resident in this area?

Have there been floods in this area?~

Did the highest flood enter the house?
,._~ 

L-J Yes

Can you show us where the highest flood came to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about this flood level?

c=J c=J 
No 

c: 

Past house owners told resident 
c===

Yes

was here at timeResident

r----- 
L---Neighbours told resident 

IThat was the approximate year and month of this highest flood? 
................................."......"........................................................................

I We think floods may have occurred about the following dates. . 

recollection of these.floods? 

i 
~ /’ 

A r^ -e,.t- RDd. i^ f(of\. f oi ()I/r 1\.lJuse vv~S’ r---I r--
{;r.,... ,January 1988 

’------l Yes ’----.J No 

~"rOD cI.e J. .-fo d- t’(~ r-+( o--f rOUj’ 
)... (" CJ c::::::::J 

j ’/ .J, r April 1988 ~ 
Yes No 

-v: f.ee;t W tZf a-/ (i’;’ c: Il 0-1- .e It. e 

1..,,/ 
- 

+ c.. (DCAr. eel. w ().. t </3-/’" July 1988 
c=J 

Yes 
c::::::::J 

No 

Our p ro(Jef t -:rJ. 
. v./ 

to..S’e /)\. u-’k.; ~tJ.
(2t~ fk.e c?VqffllJ. October 1988 

CJ 
Yes 

c::::::::J 
No 

~ 
,/I /’ ’ I To CJ c::::::::J 

_ it h es~el\..+r~ r&r L()"flCf Jznu;.".r: 1089 Yes No 

l( ’ee.1< &1 {2C1...e~f...( r~( ... 

April 1.9:’~ 
CJ 

Yes 
c::::::::J 

No 

’c-I j I OCJe. 
~ ~ e."...e~ Jyr+ew 

February 1990 
CJ 

Yes 
c::::::::J 

No 

teed!’ 
4;;’-+-tp../" deve(orJk.~ ,fop 

, C"pe I VI(’fI-., vt-’tfe/ e’o""-.(A,<] 
~ -f-t..e. PL () II 1"1-,0... _ 

I,.. .,... ( 1t\..’2.f o~ 
If "Yes", Interviewer to complete sketch show1ng"rlood levels on .supplementary sheet) 

. 

~AV~ tac"- 
recollections of floods, besides the ’dated r----l 

L-..J YesI-

I 
’

I

I. 

I

Do you have any

Have you any 

given above? 

If "Yes" response, what wa~ the year and

c::::::::J 
No

month?

(If "Yes", Interviewer to complete sketches on supplementary sheet)

We are also looking for additional data. Do you have ....

7.1 Any photographs shawn flooding?
CJ 

CJ
Yes

Yes
c::::::::J 

No 

c::::::::J 
No7.2 A diary in which you record flood information?

If "Yes", can we borrow the items for a short period?

In the future we vill need to come back to 6urvey the flood~evel6 
i cated, May we 

enter your property at that time to undertake the survey? (-~ 

Yes L....---’ No 

/ ~ )
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The Following ~ 

document( s ) is/are 

an exact copy.

The original 

document( s ) is/are 
either: 

.LA photocopy of turned comers. 
- A photocopy of over lapped pages. 
- Contains dark lines/patches from 

photocopying. 
- Damaged or unrepairable. 
- Other:

Data Imaging Solutions Corporation 
43 Young Street WEST GOSFORD NSW 2250 

T: (02) 43250811 F: (02) 43250814 E: ddataima@bigpond.net.au
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I 1\1M::LA. /1--7 S’\J~ L o-v--G’l ~L-~’_---( 
J ~A.I t"’o.. <-<..-\., 

~.7 
RESIDENTS INTERVIEW SHEET - GOSFORD 

t;::ident’S name ;;.~....J.i’J.:~c;.T..J!’J.~~D.!c;:.... Intervie~er ...$i~-!:J................. 
...... 

Address .!~...4-M.~.s.T...~.~.~.......... Date ...3.".3...:i.~.......................... 
. . . . . . . . . . 

.r.~.’" fl..:l,.. 
. 

.~~ t<. 
. . . . . . . . . . . . . . Intervie~ No 

.............................. I Telephone . (9.’1- 3.) .4. 7-. ?: -:7. .I.~ . . . . . . . . . . . . . 
1. Ho~ long have you owned this property? 

I 

12. 
3.

14.

I 

I

W"1.7

Lt’" J 
Yrs

How long have you been a resident in this area? [- If:, J
Yrs

,-- "-I 
, I 
t_~J No

Have there been large floods in this area?
i.--Vl 
L_~ Yes

[vi 
No 

euT Ir E"~RoO r;. ’THe 

L..........n..... ,.~

r~ 
L--.J

No ’y.’>

[-:J EJ

i v \ C~

CJ B

Did the highest flood enter the house?
’--------’ 

L---.J
Yes

Past house owners told resident

Have you any recollections of floods, besides the dates 
given above? 

If "Yes" response. what was the year and month?

r==J 
Yes

Can you show us where the highest flood came to? 
(If "yes" Interviewer to complete sketch showing 
flood levels on supplementary sheet) 
Ho~ did you know about this flood level?

~ 
Yes 

F~ON< I4"R.~rt:P 

d’ Resident ~ Ihere at time 
r ........... iii"!"

Neighbours told resident

Il~~~.~~~.~~~.~::~~~~~~~~.:~~~.~~~.~~~~~.~~.~~~~.~~~~~~~.~~~~~~........................... 
S. We think floods may have occurred about the following dates. Do you have any II recollection of these floods? 

I

r---l

January 1988 L......,-.I
Yes No

11"’ I .........,
Yes c=J~3o April 1988 No

July 1988 c-:J
Yes c=J

No

’~\~-VJ October 1988
[2J

Yes c=J
No

January 1989 Yes c=J
No

April 1989 r==J
Yes c=J

No

February 1990
[2:]

Yes c=J
No

"Yes". Intervie~er to complete sketch showing flood levels on supplementary sheet)

I

I

I

IIf 
6. 

I CJZ:J 
No

. . .. III . .. ’III . . .. . .. .. . " ...... . .. .. ... .. .. .. .. ... . . .. ... . .. .. . II ... .. .. .. .. . .. .. ... . .. . ... .. .. ... . .. .. . . . . . . . Ii . . . .. . . . .. .. . . .. . . . .. ... . . . ... .

,. 

I

I 

I

(If "Yes", Intervie~er to complete sketches on supplementary sheet)

We are also looking for additional data. Do you have ....

7.1 ~ 

c:=J
Yes

c=J 
No 

La 
No

In the future ~e will need to come back to survey the flood levels indicated, May we enter your property at that time to undertake the survey? ~ r-~ 
~ Yes L_--.J No

I

Any photographs shown flooding? Yes

7.2 A diary in which you record flood information?

If "Yes", can we borrow the items for a short period?
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2A/27 Sutherland Crescent, 

Darling POint 
N.S.W.2027 

AUSTRALIA 

Telephone (021 328 7879

.:, ~./iarch 1992

.’. t+-~nt-l’()n l. of,... , La’:J.,.....~n.~~ .L.-.L _.i):~ ’_’"_ ,J. lV"l..l.) ,_ iV.! ~ l,1_.-’:," 

GutteridQ’e E;:,::t.ins & Davev Ptv Ltd 
’~T ., .f 

’~,Q P~9’~nt. St 
"_, ~- - r 

0 
- . - 

RAIL’’iVA’:r S(}UARE 2000

[1f::.;;1 t" ’:::1’ r .-._" ’~_.4 ....1

ThanK you for you.r letter of January. 1992. ref: 2 14/(:12 4()71 /00.. ~. ltn tllt’ 

questionml1re \"!hlch I return here’A’1th.

A1+-1’lv""l (h ~"’lTT 1.-lv"’U’~ ha’~ n ver h"’(~ I"l()o(~ \.vat;:.r ’nc-ide it Hond’- j.1aTTp’ tlYp’.::.t;"W,’i 
.L’" l LI..O"’J. LJ. Iii 1. ":’v .;:. v... ’"^ ... ... ... t... _~. J....I ...." ....:. .L ,_ Y .’ J. .- ....1. ’. .- J. ~_...... 

to enter three times in the past tJ1ree or four years, and I am arnjou::: to:. l1elp 
TvIlith your in’lestigation. I have vJ1!j~. .1 some photographs of the da.mage t) tl1e 

f.;)un ation’:: of my tlOuse. It tool: one tonne of road metal to ii11 the hole. The 

fences, having been knocked over three time"::, have t’een only partially re- 

erected as there seems little point in placing a paling fence acro~s the route 

which the floods take - namelv from south-west t.o nortll-ea.st acros~: mv land. 
. 

-,- .. 
- 

~

V "1 ’."’;11 ~’, ,.~,.-j.-’.lT’ f’ "d th tUh G~""f d (. .~11 1.-.~ f’,. ’f l....t. -,~ t’r" T.’ T’’’’-, ’-"r(l 
L (;’_" "~L i !.,rl);.h:h... ,I’ .1I... a e \.J;:’ or Joun,~.. i1a.:> 3. !J.e (J 1::"1..)::’1.:0 <A ... ..I\::’ -:.~ 1._ 

T .,.,.,.,j’ ,’,,-.t f.-.r ....::... tllA "C\f’l+- nts~ l’lt=:.r’~ H"TJ..... ,"’:::’t’ j" "’1" _.,-. .-..... "’r" t.., t"r’t=:. +-1.-,;;,t (jurl’ni’( tl., .-. i V’/1.1...1 .l.l.) ~ 
J. 

I~U!’" ~ I..... 
... L-

’- 

.... 1::’. V ’,.lIt:: /...... }..:.... \.+I.,..I~~ :;;.’:::t::: .... v\) .1 .1... W,1\.f. - 5.1~ 

ffi"1"A th’-if" .""’r+-"’t=:.t"l u.:::.ars T tIan" ha"l t"",::. h",,"C’A ir’ pt=:.~’rl ’P.f>~th tb "r;,. I’lac t. "’~""l ’-1 
~ I,J.. t-" _’.i....’:,"’.i. 1 !.j U. W ._.1~ 

1 "wi’ 
1 ’" ~ 1,_ J.. ...1.1... .L’,) u.-:.~ "’" ’" .....1:.\ .l..- ~- 

_. ~- 
~.L~ J ...,)~ ..-1... ’:" 

dlange in the (lrainage of the area Tl1e cl1an!2’e is comnounded of ab(’ut L:;ur 
’..I ~ ~I L-’ 

factors:

1 ROADS Many.of the streets have now been tarred. Tr-le [t,ad dc,’,...m the 

mountain int.o Pe-arl E,each has t,een re-tarre-d and re-c:3.mbered and it 

:;B-enl:; U::.at tlle. drainage t~)wa.rds the innBf ~;ld8 of the rc;::1.d is collected ,~!ld 

drainE:-d beneatll the road ~1\l1ere v-lat.er spouts d(:’~I\m the hil1sid&~. ’i.-,citt !:.’:. 

;;’+’r~’l’l,i "’l’r" "t... 
... .~" 1’’’’’’ ...~.t....hrr.l.’rlt ’_<L 1;., 61:;:’ l~ H.1Vi 1..:0 ....."’)... ~ 

.

2 POLE-HOUSE TECHNOLOGY Mu.ch of the steeply sloping land v-lhi h fc.rmed 

tl’I’"’ ’:<!’,;:,t-1~’ nt" P ’~r1 1:1’’’::’;;’(’1’1 ’::.t’1..-1 ~I,"’;:’1’;’ f"1;;,,,’1 h~l tl’ll’ (’k 1.-,11-=-1,1 ’:’t’lij t’(1f’l,’,~ ~.111’1t=:.t’1 l’ !’it..:;t 
"_’ .... v. ’.’.. ’-1,.... 

_ 
v’_\ .L L: OJ’ ’-’ ,,"’ 1..\.. ’w 1/":’.’_’ "w’ ’_.... 

....,.~ 7’’’’ ..... .. .... ~ "_,1. ,__ . 

...." ’-I’t4lr~’ ....... __ ’_ . 

came there has n,)W been -::trirmed T1w at’)sorbe-nt bush has been rer:.la/;ed 
. . r- 

1’.,TT (.....,..........::.t.-. ’j.l.l......~"r-:,~~,-. ’-11’.(1 I’," .....I.c T,’Thl’C.t’ "Il’l~(’t;~l~l~l ,::.11’!Yll’n:=tt.:::. ~~lf> ,....,t"’:~7’()11S 
... 1 "."....11 "w.1 ’w’ ~ v t:" .... "" / ~ c. 1.,A. -,}l,"J ’1 ~ oF.1 t.".) ’&" -~. ...l . -..- ~’ 

"&’ ... .’ W~.. 1-" ~,.1 
- ~- ~
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.-..c. tll r-:.’ ~. t.~ ’.’1.[.’ t. 
., 

1.’ ~’f"i ~... ,’. ,- 
,.,"., .. -.-. t .". t. ~l’...... .". C’-, f"j ..’ ’-, r’1-1 !"’" .-’, n’-" t ... t~.. ,.. l~ ...., .:..1::1.-_-__ ’_1,,1 ,:1. ).:.\,) .) ~_.I,.I,) ~ ":’1" l!,.+ l).i. !.) 1""I,’)I,,,i:::" ",1/,:1. ~.t:: .:. J.I.~...~.~I ’:. .ll.~ 11,:.-:1 11.)1.)1._....1..... 6 ).......1 7-il~ ..... It’ ~1 

properties be!<YN.

.~ [’.LOCKED STREET DRAINS F,.::.11o\Ning the second flood the Council discoverBd 

tJwt a. m:::,jor JUIKtion dra.in lEv:! t)een blod:.ed by ’doc.den planks. an ironing 
t,oard .nd other Q’eneral !"1J.;)bi’3h. This facti)r c.b’:liousl"’;l e~{3.(erbated t11>? 

~ . 

’:-tr."..-.t ’:1+.’:>l’I.l’~I.i~ Df"’.)~ l~tl) l’T.1 ".""11. ’~1"".":;’ v’.f F"."-:.rl P."’-:j.-h T,,’.1^r.:, ’~lt +1.,’.’ l"’;:,l"....1--.t ,’J 
"_’ 7 t::."t:.’., I.. J. I;.}, ’__;:;, J’ 1 

... 
I.. ~.. .’ .&. ..I. ..._.. j~. ... .L ~u. ~I:J. L,:’I:j. .i.".J..i. \1~’... ~ v.’ ’__ - ’_’,Ltv’ .L -,.. J.!’’’’ .......’L 

+-tj",;:, t"’~.i+., t{",;:, d.-r;::..:::.t d" !".~’l.1.ic ,’,r",,’-,;:, (lic’C({.,f’Cii-r1.O’ 1i,7’~lt,;:.r- i-r,t.--., f-::~’rf’;:,t ’~71.;:,;:,t l’l"lc,+,;:.,~"j 
........ .. ~...l..J,.J W,.l...... .....w v......... \A........ It .....1. ’I.’ ..,,4....v ..."’" ;::,....\.::;, ....... 1"..-......./0 .........,1,.’-’"....- ..,.J;.J.. .I..... _’. .......... v ...;.1".....1..1. 

~. f dl"~’ i’ n’ f’1’." ~ h T.-jt.’ r f f’ ^ ill +~ r. ,-A...." r." T~"’ .... ,- ~’1 f’l ^" ’-1 ,-.,-., 1 t." c. , 1 C ..~- ’-1" t1.’ i’ ,- 1.1’=\ ,- "’. r. ,. 
t., l.) ’_ 1:1. J....;:. ’,I’. ..t:; J.... I.) i.l. i_....!.l.~ ::L~_,..i. ~t:::’!~’_ .i.~’7 !._.!.)t.,.oI- .......1..... t:..:~.:,I.......... r:;:....’ i~.._1 i_’.L11:’_I~. ’.’ ..L’;" ’:’.’:- I-...)I:jty’ l. 

rectified.

.. SEViEP’.iI.(J-E INSTALL .TION Immediately preceding the flrst flood., if I 

~".~ 17.’ rt .-. ’.l~.t-l’lc’ t"l-"l)t t1-- ~ C:^\.I;r~r~jO’~ -’l’-~S ’AT"r" -1.:1" l’fit., ""...=<[, P"--1.’’’’i T’!"1ic .r.l::l : J:::" ," 1-=::- I,. t:::’ ~.-:1. ,_: .it ;=:_..i...".’ ~.~!’=::’ .~.~ :,1:::’ I:’.:~~. !-) 1) ."_ ~ ~ 1) ,I.. ,J..J .t"’t:::’.:.. ! ..i...-~I_.!-...l.j. ...~J 

;";nv"",,.-l ’-, l,(.,t nl. ’:’l’"l’!"tl’!.1 "’,1. -:-’-."1’1 ’;-’[1’:1 ’~and T"Thl’r’~’ -,ns [I,.-.,t ,....’t.oD~rl~T .::::.ttlp.d 
.~_I_.. _.,,:t ’.-...... G. "w"’" ~- ...J. l . 

c. 
1,.- .~.....J c.~ \. ~ V’l ......11 ’tv 1’:’\ .....}-... ~- J.~-..i / -;J’ .... 

bMore t.11E.- flood o(:i~urred. Loose sand vIas E.-vidE.-nt acros;; properties and 
.- ... :’d- " ..:. ’rc’ i tl n’ ~~ .". ,,-t-;. it .... .,". f +"’. .... fi .’.’. ’.’.rj ~’r’ 

."1 ;. ,. +, .". 1 ^. ’"’17.:..j 1.nt.-., tlh;:, ctr,;:.r.t dr:’ l’ T.:..I,...’u. ’,’\’u,}"""...... .1.~ \"/u....F:::: ’......’1 W.li::;’ li’v;!w’ 
) 

""’" ~t....+ 11 f..)~!~ I.,/\..’ -.vi ....... -.I..__..J.....~ ~ ...... 

pipes at that time they V-lere half filled ,.,./ith s3.nd so that the volurne 

rernainine to ca.rrv a.~,I,13Y tl1e ~I\later ’:ilas reduced tN about halt. The Council 
u , I ~ 

ha.ve probably rectified t.his, but. it should be checked.

These four fa tors set t.he stage for k:1t~:al flooding when the abn [mallv heav,.’ 
i_A 1..-1 ~ ’I 

rains ()(curr8d on the tllf e o(:casions.

h"l ~’,j" "-liti. ’11"1 +(’, +1-"1’" ,;:.y."..-i~T.:.ti. ’^’t"l (’f r,"", f "’un j-:.tlr....llc. ......n ,:;.11’ ""’lrp.,;:. ’\(racl’ ons th;:, 
.J. c, ,. ’v ,.,. w v v..’vi;. I u. ,. J ..J.l,l .... ......., ,. ~’ ". ",. w. ’.’ v ’v.". ~, ~~) ,. 

(c’ntent,:: of othH peoples septic ta.nks oV rflov.leci and Vias .::ieposited on my 
garden. Tlle gra5s, .yI!hicll l1ad l)eerl in moderatMy good con,jition, die.j off and 

became infested "h’ith foreign v’leeds. Between tw~’) of the floods I invested in a 
:euffak’ turf lavm. This \I..."3..S barely established vmen anot.her flood tore up a lot 

e-f 1t and rolled up the strips against tlle back fence, By this time I VolaS near to 

despair and actually thought at,out selling the 11ousl;3>. However, a flood-prone 
property would not feu11 a fair price. and I decided to keep it in the hope tt13t 
."(,,;:..~, ~l..,,,,-:: ’--’--’,ul,j. t’,;:, 1’:.k.:::.n t’-’i 7",!.’;:’,;-’;;;’-:--’" ..u,!"tt-,..:..r f1’--"("’1I’1ino- ............~_;,,;.,.J....._ ......... ..... 1"AJ,,_\......1 

v.....;:-- ...... ....-..._1",. J. W...., .......--.;......... 
b’

I ~,qould appre ate.any opinions.. information or a(lvice wlli(h your investigation 
r:orovides ! ~Nould reall~/T app.reciat.e bein!2’ sent 3. CODV of vour rel)ot"t. if that is 
..... -.. \",., J. ,. I- .... 

;:1.1 It:) V’l (i 
.

-’{c,nr:;:; aitl ullv. 
,

/ 
t- 

U~"/
~~L-

T;::UltS’t IvkCredie



RESIDENTS INTERVIEW SHEET - GOSFORD 

Re s iden t ’s name 
..C .’l? N. yf.8! ’:I.~ . . . ’-!f . . 
I C,A I.’: It! E (’ ~ 

I 
Address ...,..’ .~~. i/X’ ’0;::- L1~’;’ ’1J..f:.:-::’r’ ,,/ 
. .. " . II . 

. .. . " " . . " 
,,--..t:317 . ....." 1.-: (....r~,., ~~ .. "" 

Telephone ............ 4k ’ ~;.;,.5. !-to . . . . . .

I 

I

I

I

I
2.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Interviewer ............................... 

Da te ..,........’,......................... 

Interview No ..............................

1. How long have you owned this property?

, -;r- 
,_ 

_i?_.__’ 

~--?: Yrs

Yrs

How long have you been a resident in this area?

Have there been large floods in this area?
,--~ 

Yes 

~-7 
L______ Yes No

No

3. Did the highest flood enter the house?

4. Can you show us where the highest flood came 
to? 

(If "yes" Interviewer to complete sketch showing 

flood levels on supplementary sheet) 

How did you know about this 
flood level?

r---vi 
~-j 

Yes No
[----1 
--,

Resident was here at time
[’-Y 
L_...

’-’f,,,~ __",-
.-:....

Past house owners told resident

Neighbours told resident

What was the approximate year and month of this highest flood?

.. .. . .. .. ,. Ii . . .. III III . . " " .. . . .. .. .. .. .. .. . ’" .. .. .. .. . .. .. .. .. .. Ii .. .. .. .. .. .. .. .. . . ’" .. .. ... .. .. .. . . .. .. .. .. " . . .. .. .. .. .. .. . .. . . . . . . .. " " .. .. .. " " . . .

5. We think floods may have occurred about the following dates. Do you have 8.:1y

recollection of these floods?

~-"’, :---

January 1988 L-.. Yes ~--~ No

~~
-----’-

April 1988 Yes
~No

,-- C-;
July 1988

~Yes No

r---~ r-----~I

October 1988 L......-.j Yes
L-..._: No

! I
.-------------:

January 1989 Yes
L:

No

c=! ~

April 1989 Yes L__~ No

c=J [---,
February 1990 Yes -- 

--~!
No

(If "Yes", Interviewer to complete sketch showing flood levels on supplementary sheet)

6. Have you any recollections of floods, besides the dates 

given above? 

If "Yes" respons~, what was the year and month?

No

r--’~~~ 

i IL &/1 
Yes

......"............................................................"".....................

(If "Yes", Interviewer to complete sketches on supplementary sheet)

7 
.

We are also looking for additional data. Do you have ....

7.1 Any photographs shown flooding?
r--’, 
L-------_’

i-V---; 
L._. 

---- NoYes

7.2 A diary in which you. ,record flood information? 
.._{"r., ’:".!’r ~’r ;... -

C--I r’--~ 
L____ NoYes

If "Yes", can we borrow the items for a short period?

8. In the future we will need to come back to survey the flood levels indicated, MsY we 

enter your property at that time to undertake the survey? 
~ ,--- 

L1j 
Yes ’.’ ll:::
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APPENDIX B

RAINFALL INTENSITY-FREQUENCY-DURATION DATA

R2452.JRL.KGM Peart Bead! A Md DraInage IrMIIIIgaIIon



I

I

I

I

I

RAI~FALL ISTESSITY (",,,,!hrl FOR WOY WOY.

---------------------------------------

~I:_lUTES 1 YEAR 2 YE,>,RS 5 YEARS 10 YE,>,RS 20 YEARS 50 YEARS 100 YEARS

-----------------------------------------------------------------------------------------------------------

6- 87 112 141 158 181 210 232

7 83 106 134 150 171 199 220

8 " 78 100 127 142 163 189 210

9 75 96 122 136 156 181 200

10 72 92 116 131 149 174. 192

11 69 88 112 126 144 167 185

12. 66 85 108 121 139 162 179

13 64 82 104 117 134 156 173

14 62 79 101 113 130 152 168

15 60 77 98 110
. 

126 147 163

16 58 75 95 107 123 143 158

17 57 73 93 104 119 139 154

18- 55 71 90 101 116 136 150

19 54 69 88 99 113 132 147

20 - 52 67 86 97 111 129 143

21 51 66 84 94 108 126 140

22 50 64 82 92 106 124 137

23 49 63 80 90 104 121 134

24- 48 61 79 88 102 119 132

25 47 60 77 87 100 116 129

26 46 59 75 85 98 114 127

27 45 58 74 83 96 112 124

28 44 57 73 82 94 110 122

29 43 56 71 81 93 108 120

30 - 43 55 70 79 91 106 118

31 42 54 69 78 89 105 116

32 41 53 68 77 88 103 114

33 40 52 67 75 87 101 113

34 40 51 66 74 85 100 111

35 39 50 65 73 84 98 109

36 39 50 64 72 83 97 108

37 38 49 63 71 82 96 106

38 37 48 62 70 81 94 105

39 37 48 61 69 79 93 103

40 36 47 60 68 78 92 102

41 36 46 60 67 77 91 101

42 35 46 59 66 76 90 100__

43 35 45 58 66 75 88 98

44 35 44 57 65 75 87 97

45 34 44 57 64 74 86 96

46 34 43 56 63 73 85 95

47 3l 43 55 62 72 84 94

48 33 42 55 62 71 83 93

49 12 42 54 61 70 83 92

50 32 41 53 60 70 82 91

51 32 41 53 60 69 81 90

52 31 40 52 59 68 80 89

53 31 40 52 58 67 79 88

54 31 40 51 58 67 78 87

55 30 39 51 57 66 78 86

56 30 39 50 57 65 77 85

57 30 38 50 56 65 76 85

58 30 38 49 56 64 75 84

59 29 38 49 55 64 75 83

60 29 37 48 55 63 74 82

I

I

I

I

I

I

I

I

I

I

I

I,

I

I

I

I
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APPENDIX C

COST ESTIMATES

R2452.JRLKGM P..t ee.d1 FIoodng and DraInage ~
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PEARL BEACH - DRAINAGE IMPROVEMENTS 

COST ESTIMATE 

::::et1lrltll AM%t&%MattWI.t\1 ’.~Pi:~~;;;,’: Uem:_~kftitifim@m::l::t::i:fiI!:tt: t:lllm:::::f ilUIUltti:il:::al’:,::" lMC)urYitt 
1 Stabilise channel upstream of 8/1 item 5000

1 Provide trash rack upstream of node 8/1 item 1000

item 2000

60 m 105 6300

4 no 1200 4800

item 1000

item 1000

item 5000

80 m 

2 no. 

item

70 m 

2 no. 

item 

item 

item 

item

90 

600

90 

600 

1000 

1000 

1000 

500

7200 

1200 

1000

6300 

1200 

1000 

1000 

1000 

500

(coolll)

1 Construct new drainage at end of Jade PI 

(a) Break out existing kerbing and pavement 
(b) Supply and lay 375 dia RCPs 

incl. excavation and backfill 

(c) Construct grated inlet pits 
(d) connect new drainage to pits 10/1 &10/2 

(e) Relace inlets on pits 10/1 & 10/2 
with 600x600 g rati ngs 

(f) restore road pvt and kerbing

1 Construct new pipeline from Pearl Beach Drive 
to Jade Place 

(a) Supply and lay 300 dia RCP incl. 
excavation and backfill 

(b) Construct pits 
(c) Connect to existing drainage

1 Construct new pipeline from Jade Place 

o Onyx Road 

(a) Supply and lay 300 dia RCP incl. 
excavation and backfill 

(b) Construct pits 
(c) Connect to existing drainage 
(d) Pavement demolition and reconstruction 

(e) Property restoration 

(f) Headwall 300 dia

Sep-92 Pearl Beach Sl<unwafH. Flooding 0Ora.,.&< In_tiptioD
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PEARL BEACH - DRAINAGE IMPROVEMENTS 

COST ESTIMATE

41SIBtD.’ @Nll%WM!!W@ttt l~!:~~~,’;,tJ:e;,u=8.n@)\1H*t:::]:Mm::tJmBi {; iJitIt: :::::UbUl1’!’::: :::ml\:;";;, 
2 Pipe open channel in line 2 (2/3A-2/4) 

(a) Supply and lay 525 dia RCP 
incl. excavation and backfill 50 m 145 

(b) Break out existing headwalls at 2/3A & 2/4 item 

(c) Construct grated inlet pits 2 no 820

2 Povide drainage for undrained lowpoint 
outh of node 8/1 

(a) Supply and lay 375 dia RCP incl 
excavation and backfill 

(b) 375 dia headwall 

(c) Grated inlet pit

40 m 

1 no 

1 no

105 

300 

600

~W "l

7250 

500 

1640

4200 

300 

1000

1000

500

200

I coots}

2 Raise outlet invert at pit 6/6 to match 

incoming invert level item

2 Replace pit 6/8 cover with 600x600 grating 

Modify fence at node 6/9 to 
allow clear floodway item

item

2

So=p-92 Pearl Beach stwmw.... . Flooding and Drams. In"...til!"tioo
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PEARL BEACH - DRAINAGE IMPROVEMENTS 

COST ESTIMATE

:::RatnIIU rlt.%lKW~t:::::!\@t1f:;WtFilitQ,::,,::,:: ""’" "’, 
, 

: ,::> ::: ’,:::: 
. 

.’ Nl%%%.ilim::IItt::::;:::::::::::j::::::::::: 
3 Resurface Beryl Bvd to provide 2 way 

13% crossfall 
(a) Edge profiling 
(b) Supply and lay AC1 0

"ffi~Nm:::: ::::::PNJIR:::::: :’:81][e;:::::: sMt4WHmI

3 Provide new drainage from node 1/1 

o lagoon 
(a) Supply and lay 2400w x 450 h RCBC 
incl excavation, backfill and base slab 

(b) Special Inlet Pits 

(c)Outlet headwall 

(d) restore road etc

800 m2 

300 t

90 m 

3 no 

1 no 

item

5 4000 

125 37500

1040 

2000 

5000

93600 

6000 

5000 

5000

(coots} S<>p-92 Pearl Beacb storm"’..., - PI<>Odins aDd Dnoill4l’ In.....tiption
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PEARL BEACH - DRAINAGE IMPROVEMENTS 

COST ESTIMATE

::e_e ,:Im:If:t1JJ:)i,@1WI:M:t:I:::: .’:. ..., ’::’" :::.lemIINtj:j:!j;jjljmjjf:::j:t::@KttffIIII: 
4 Construct new pipeline from 8/1 to 6/15 

(20 yr ARI capacity - 1 x 900 dia RCP) 

(a) Supply and lay 900 dia RCP 
incl. excavation and backfill 

(c) Construct pits 
(d) Inlet & outlet headwalls 

(e)Road demolition & reconstruction

::’::; /& )DIUm:::.:: :::8*111)::: IJ!i1t1UNJ’1

70 m 158 11060

3 no 820 2460

1 no 480 480

item 100
.,--~"_.__..,.

_.._.".

~/<70

300 m 

10 no 

item 

item

4 Construct new pipeline from 8/1 to 6/15 

(100 yr ARI capacity - 2 x 900 dia RCP) 
(a) Supply and lay 2*900 dia RCP 

incl. excavation and backfill 

(c) Construct pits 
(d) Inlet & outlet headwalls 

(e)Road demolition & reconstruction

300 m. 

20 no 

item 

item

4 Construct new drainage in Diamond St 

o node 6/15 

(a) Supply and lay 600 dia RCP 
incl. excavation and backfill 

(b) Construct grated inlet pits 
(c) Headwall 600 dia 

(d) Construct 300 deep table drain

4 Construct new drainage from node 3/2 

lowpoint to existing pit 6/11 

(a) Supply and lay 600 dia RCP 
incl. excavation and backfill 

(b) Construct grated inlet pit 
(c) Connection to existing pit

70 m 

1 no 

item

300 90000 

820 8200 

2000 

10000 
- ---.-71o.5...o2f.

600 180000 

820 16400 

4000 

20000

720 ’-100 
\......

158 11060 

820 820 

200 
.- ...._..._._---,_.,.._,.,-_.,~",~""’" .,... 

/Qo:;?o

(-"’, Sq>-92 Pearl Beaeb stormw.... - P1<><><iiDs ond Dta....ae Invostil!"lic>a
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APPENDIX D

RatHGL MODEL RESULTS

R2452.JRL.KGM Pe.t Beach FloodIng and DraInage 11M111Iga1Ion
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TABLE 
D.1 

DESIGN 
FLOW 

ESTIMATES. 
CATCHMENT 
A 

Improvements 
= 

Minor 
Works 
+ 

Beryl 

BouleVllrde
o 

Year 
ARI 

fm3ls1

50 

Year 
ARI 

m3ls1

100 

Year 
ARI 

mJJS

U/S 

O/S

No. 
01

Pipe

Cia

Inlet

Existina 
Flows

Flows

Exislina 
Flows

rnoraJtKl 
Flows

ExisI 
ina 

Flows

:-lrnoroved 
Flows

Pit

Pit 

Conduls 
Length

Capacity
Pipe 

Overland 
Total

~ 

Overland 
Total

Pipe 

0var1anc 
Total

Pipe 

Overla", 
Total

Pipe 

Overland 
Total

Pipe 

Overland 
Total

Iml

/mml 

im3ls1

~ATCHMENl 
A

111

1/2

1

10

375

0.42

0.04

0.94

0.96

1.85

0.00

1.85

0.04

1.18

1.22

1.85

0.57

2.42

0.04

1.36

1.40

1.85

0.98

2.83

1/2

1/3

1

25

375

0.28

0.21

0.79

1.01

1.88

0.00

1.88

0.21

1.04

125

1.88

0.56

2.44

0.21

121

1.43

1.88

0.97

285

1/3

1/4

1

57

375

0.25

0.00

0.25

1.88

0.00

1.88

025

0.00

025

1.88

0.00

1.68

0.26

0.00

026

1.68

0.00

1,88

1/4

1.02

1.88

126

2.44

1.43

285

2/1

212

1

15

375

0.26

0,18

0.27

0.45

0.18

0.56

0.74

0.16

.0.40

0.56

0.18

0.76

0.94

0.14

0.49

0.63

0.18

0.92

109

212

2/3

1

26

450

0.48

0.48

0,00

0.48

0.21

0.00

0.21

0.60

0.00

0.60

0.22

0.00

0.22

0.64

0.04

0.68

0.22

0.00

022

311

312

1

9

375

0,22

OJ16

1,54

1.61

0,07

0.83

0.89

0.07

2.60

2.67

0.07

1.79

1.85

0.06

3,41

3.47

0.07

2,50

2.57

312

213

1

32.5

375

0.41

0.08

1.57

1.65

0.16

0.78

0.94

0,08

2,71

2.63

0.16

1.75

1,91

0.08

3.44

3.52

0,16

2.45

2..61

2/3

213A

1

93

525

0,19

0.55

0,03

0.57

.0.38

0.00

0.38

0,55

0.14

0,69

0.39

0.00

0.39

0.55

0.18

0.73

0.39

0.00

0039

2I3A

0.57

0.38

0.69

0.39

0.73

039

2/4

2/5

1

5.5

525

0.26

0,29

0.56

0.26

0.11

0.37

023

0.43

0.66

023

0.15

0.38

0.23

0.47

0.70

0.23

0.14

0.38

215

2/6

1

19.5

525

0,18

0,38

2,71

3.09

0.38

0.45

0,83

0,40

4,00

4,40

0.40

0.56

0,96

0.40

4.99

5.40

0.40

0.63

1.04

5/1

2/6

1

9

375

0.24

0,10

3,18

3.28

0.10

0.49

0.59

0,10

4,92

5,02

0.10

0.66

0,76

0.10

6.17

6.27

0.10

1.76

186

411

412

1

11.5

375

0,29

0,18

0.31

0.49

0.18

0.87

I.OS

0,18

0.43

0.61

0.18

1.20

1.38

0.18

0.52

0.70

0.18

1.43

1.61

412

413

1

11

450

0.21

0.38

0.15

0.53

0.22

0.00

0.22

0,38

027

0.65

022

0,00

0.22

0.38

0.36

0.74

0.23

0.00

023

413

414

1

28

450

0.12

0,50

0,04

0.54

0.23

0.00

0.23

0,50

0,17

0,67

024

0.00

0.24

0.50

0.26

0.76

0.25

0.00

Oa5

414

415

1

16

525

0.18

0,46

0.08

0.55

0.24

0.00

0.24

0,47

0,21

0.68

025

0.00

025

0.46

0.31

0.77

0.26

0,00

026

415

416

1

5

525

0.3

0.37

0.11

0.48

0.26

0.00

0.26

0,37

0,11

0.48

027

0.00

0.27

0.37

0.12

0.49

0.28

0.00

0,28

416

417

1

37

600

0

0.37

0.11

0.48

0.26

0.00

0.26

0.37

0.11

0.48

0.27

0.00

0.27

0,37

0.12

0.49

0.28

0.00

028

216

217

1

37

600

0

0.46

0.00

0.46

0.46

0.00

0.46

0,46

0,02

0.48

0,48

0.00

0.48

0,46

0.02

0.48

0.48

0.00

048

217

3.56

2.30

4,39

3.72

5.84

3110

612

1

12.5

450

0.00

0,00

0.00

0,00

0.00

0.00

0.01

0.00

0.01

0.01

0.00

om

om

0.00

0.01

0.01

0.00

OQl

7/1

612

1

13

450

0.21

0.08

0.00

0,08

0.08

0.00

0,08

0.11

0.00

0.11

0.11

0.00

0,11

0.12

0.00

0.12

0.12

0.00

012

612

6/3

1

22

450

0.12

0.00

0.12

0.12

0.00

0.12

0.14

0.00

0.14

0.14

0.00

0.14

0.16

0.00

0.16

0.16

0.00

016

613

6/4

1

48

450

0.18

0.13

0.00

0.13

0,13

0,00

0.13

0,16

0.00

0.16

0.16

0.00

0.16

0.18

0.00

0.18

0.18

0.00

0.18

6/4

6/5

1

17

450

0.13

0.00

0.13

0.13

0.00

0.13

0.16

0.00

0.16

0.16

0,00

0,16

0.18

0.00

0.18

0.18

0.00

018

811

6/5

1

28.5

900

U16

1.00

1.28

2,28

1.63

0.65

2.28

1.00

1.85

2.85

1.63

1.22

2.85

1.00

2.26

3.26

1.63

1.63

326

615

6/6

1

21

900

1.08

1.28

2,36

1.71

0,65

2.37

1.11

1.85

2.96

1.73

1.26

2.96

1.11

226

3.37

1.73

1.63

336

616

617

1

8.5

900

O,OS

1.13

1,41

2.54

1.74

0.80

2.54

1.15

2.02

3.17

1.77

1.41

3.17

1.15

2.47

3.61

1.77

1.86

3..63

911

Q’2

1

23

375

0.48

0,11

0.29

0.40

0.11

0.29

0.40

0.11

0.39

0.50

0.11

0.39

0.50

0.11

0.46

0.57

0.11

0.46

0.57

Q’2

617

-

-

-

0,42

0.42

0.14

0.14

0.00

0.52

0.52

0.00

0.14

0,14

0.59

0.59

0.14

0.14

617

618

1

10

750

0,8

0.64

2.28

2.92

0.93

1.78

2.71

0.64

3,00

3.64

0.93

2.42

3,35

0.62

3.53

4.15

0.93

2.89

3.82

618

6i9

1

45.5

750

0.63

1.25

1.72

2.97

1.53

1.23

2.75

1.25

2.44

3.69

1.52

1.88

3.40

125

2.95

4.20

1.53

2.35

3.88

619

6/10

1

50

750

1.24

1.70

2.94

1.56

1.19

2.75

1.24

2,42

3.66

1.56

1.84

3.40

1.24

2.93

4.18

1.56

2.32

368

6110

6111

1

11

900

0,84

2.07

0.92

2.98

2.38

0.39

2.77

2.07

1.64

3.71

2,38

1.05

3.43

2.07

2.18

4.24

2.39

1.55

393

6111

6112

1

50

900

0.52

2.07

0.00

2,07

2.38

0,01

2.39

2.07

0,00

2.07

2.38

0.01

2.39

2.07

0.01

2.08

2.39

0.01

240

6112

6113

1

21.5

900

O,OS

2.04

0.01

2.05

2.33

0.03

2.35

2.04

0.01

2,OS

2.33

0.00

2.33

2.04

om

2.05

2.33

0.05

238

&’13

6114

2

26

675

0.05

1.32

0,72

2.04

2.29

0.05

2.36

1.32

0.72

2,04

2,29

0.06

2.35

1.32

0.73

2.05

2.29

0.08

237

6114

&’15

2

17

675

0.48

1.81

1.43

3.24

2.98

0.00

2.98

1.81

223

4.04

2.77

0.93

3.70

1.81

2,86

4.67

3,27

1.02

429

6115

12"O,55BC

1.80

2.98

1.80

2.77

1.80

3.27

{
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Note: 

Improved 
Rows 
allow 
lor 

"En

ncy 

Improvement" 
Measures 
and 

Beryl 

BoLHVard
re-StJ1a
ng 

and 

Improvements 
10 

Lne 
1
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TABLE 
D.2 

DESIGN 
FLOW 

ESTIMATES 
- 

CATCHMENT 
A 

Improvements 
= 

Minor 
WorKs 
+ 

Beryl 

BouleVllrde 
+ 

Una 
6 

Augmentation 
(20 
Yr 

ARI)

20 

Year 
ARI 

Cm3/s}

:>0 

yaar 

ARllm3/s1

00 

Yaar 
AHI 

mJls

UIS 

DIS

No. 
01

~

Cia

Inlat

Existina 
Flows

FJows

Existina 
Flows

Irn
ad 

FJows

Existino 
Flows

Flows

Pit

Pit 

Condub 
Length

Capaoily
Pipe 

Overland 
Total

Pipe 

Overland 
Total

Pipe 

Ovarian! 
Total

Pipe 

OverlaOl 
Total

Pipe 

Overland 
Total

~ 

Ovartand 
Total

in\

Imml 

im3/s\

I 

CATCHMENT 
A

1/1

112

1

10

375

0.42

0.04

0.94

0.98

1.85

0.00

1.85

0.04

1.18

1.22

1.85

0.57

2.42

0.04

1.36

1.40

1.85

0.98

2.83

112

1/3

1

25

375

0.28

0.21

0.79

1.01

1.88

0.00

1.88

0.21

1.04

1.25

1.88

0.56

2.44

0.21

1.21

1.43

1.88

0.97

2.85

1/3

114

1

57

375

0.25

0,00

0.25

1.88

0.00

1.88

0.25

0.00

0.25

1.88

0.00

1.88

0.26

0.00

0.26

1.88

0.00

1.88

1/4

1.02

1.88

1.26

2.44

1.43

2.85

211

212

1

15

375

0.26

0.18

0.27

0.45

0.18

0.56

0.74

0.16

0.40

0.56

0.18

0.76

0.94

0.14

0.49

0.63

0.18

0.92

1.09

212

213

1

26

450

0.48

0.48

0.00

0.48

0.21

0.00

0.21

0.60

0.00

0.60

0.22

0.00

0.22

0.64

0.04

0.68

0.22

0.00

0.22

311

312

1

9

375

0.22

0.06

1.54

1.61

0.07

0.44

0.50

0.07

2.60

2.67

0.07

1.40

1.47

0.06

3.41

3.47

0.07

2.11

2.18

312

213

1

32.5

375

0.41

0.08

1.57

1.65

0.16

0.39

0.55

0.08

2.71

2.63

0.16

1.36

1.52

0.08

3.44

3.52

0.16

2.06

2.22

213

213A

1

93

525

0.19

0.55

0.03

0.57

0.38

0.00

0.38

0.55

0.14

0.69

0.39

0.00

0.39

0.55

0.18

0.73

0.39

0.00

0.39

213A

0.57

0.38

0.69

0.39

0.73

0.39

214

215

1

5.5

525

0.26

0.29

0.56

0.26

0.11

0.37

0.23

0.43

0.66

0.23

0.15

0.38

0.23

0.47

0.70

0.23

0.14

0.38

215

2I

1

19.5

525

0.18

0.38

2.71

3.09

0.38

0.45

0.83

0.40

4.00

4.40

0.40

0.56

0.96

0.40

4.99

5.40

0.40

0.63

1.04

511

2I

1

9

375

0.24

0.10

3.18

3.28

0.10

0.49

0.59

0.10

4.92

5.02

0.10

0.66

0.76

0.10

6.17

6.27

0.10

1.76

1.86

411

412

1

11.5

375

0.29

0.18

0.31

0.49

0.18

0.87

1.05

0.18

0.43

0.61

0.18

1.20

1.38

0.18

0.52

0.70

0.18

1.43

1.61

412

413

1

11

450

0.21

0.38

0.15

0.53

0.22

0.00

0.22

0.38

0.27

0.65

0.22

0.00

0.22

0.38

0.36

0.74

0.23

0.00

0.23

413

414

1

28

450

0.12

0.50

0.04

0.54

0.23

0.00

0.23

0.50

0.17

0.67

0.24

0.00

0.24

0.50

0.26

0.76

0.25

0.00

0.25

414

415

1

16

525

0.18

0.46

0.08

0.55

0.24

0.00

0.24

0.47

0.21

0.68

0.25

0.00

0.25

0.46

0.31

o.n

0.26

0.00

0.26

415

416

1

5

525

0.3

0.37

0.11

0.48

0.26

0.00

0.26

0.37

0.11

0.48

0.27

0.00

0.27

0.37

0.12

0.49

0.28

0.00

0.28

416

417

1

37

600

0

0.37

0.11

0.48

0.26

0.00

0.26

0.37

0.11

0.48

0.27

0.00

0.27

0.37

0.12

0.49

0.28

0.00

0.28

2I

217

1

37

600

0

0.46

0.00

0.46

0.46

0.00

0.46

0.46

0.02

0.48

0.48

0.00

0.48

0.46

0.02

0.48

0.48

0.00

0.48

217

3.56

2.30

4.39

3.51

5.84

3.59

612

1

12.5

450

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.00

0.01

0.01

0.00

0.01

0.01

0.00

0.01

0.01

0.00

0.01

711

612

1

13

450

0.21

0.08

0.00

0.08

0.08

0.00

0.08

0.11

0.00

0.11

0.11

0.00

0.11

0.12

0.00

0.12

0.12

0.00

0.12

612

613

1

22

450

0.12

0.00

0.12

0.12

0.00

0.12

0.14

0.00

0.14

0.14

0.00

0.14

0.16

0.00

0.16

0.16

0.00

0.16

&’3

&’4

1

48

450

0.18

0.13

0.00

0.13

0.13

0.00

0.13

0.16

0.00

0.16

0.16

0.00

0.16

0.18

0.00

0.18

0.18

0.00

0.18

6.’4

&’5

1

17

450

0.13

0.00

0.13

0.13

0.00

0.13

0.16

0.00

0.16

0.16

0.00

0.16

0.18

0.00

0.18

0.18

0.00

0.18

&’1

6.’5

1

28.5

900

1.06

1.00

1.28

2.28

2.28

0.00

2.28

1.00

1.85

2.85

2.28

0.57

2.85

1.00

2.26

3.26

2.28

0.98

3.26

&’5

6.’6

1

21

900

1.08

1.28

2.36

2.37

0.00

2.37

1.11

1.85

2.96

2.37

0.59

2.96

1.11

2.26

3.37

2.37

0.99

3.36

6.’6

6.’7

1

8.5

900

0.05

1.13

1.41

2.54

2.54

0.00

2.54

1.15

2.02

3.17

2.54

0.63

3.17

1.15

2.47

3.61

2.54

1.09

3.63

911

912

1

23

375

0.48

0.11

0.29

0.40

0.11

0.29

0.40

0.11

0.39

0.50

0.11

0.39

0.50

0.11

0.46

0.57

0.11

0.46

0.57

912

6.’7

-

-

-

0.42

0.42

0.14

0.14

0.00

0.52

0.52

0.00

0.14

0.14

0.59

0.59

0.14

0.14

6.’7

&’8

1

10

750

0.8

0.64

2.28

2.92

2.71

0.00

2.71

0.64

3.00

3.64

2.71

0.64

3.35

0.62

3.53

4.15

2.71

1.11

3.82

&’8

&’9

1

45.5

750

0.63

1.25

1.72

2.97

2.75

0.00

2.75

1.25

2.44

3.69

2.75

0.65

3.40

1.25

2.95

4.20

2.75

1.13

3.88

&’9

&’10

1

50

750

1.24

1.70

2.94

2.75

0.00

2.75

1.24

2.42

3.66

2.75

0.65

3.40

1.24

2.93

4.18

2.75

1.13

3.88

&’10

6fH

1

11

900

0.84

2.07

0.92

2.98

2.77

0.00

2.n

2.07

1.64

3.71

2.n

0.66

3.43

2.07

2.18

4.24

2.n

1.16

3.93

6fl1

6f12

1

50

900

0.52

2.07

0.00

2.07

2.78

0.00

2.78

2.07

0.00

2.07

2.78

0.00

2.78

2.07

0.01

2.08

2.78

0.00

2.78

6f12

6f13

1

21.5

900

0.05

2.04

0.01

2.05

2.78

0.00

2.78

2.04

O.ot

2.05

2.78

0.00

2.78

2.04

0.01

2.05

2.78

0.00

2.78

6’13

6’14

2

26

675

0.05

1.32

0.72

2.04

2.78

0.00

2.78

1.32

0.72

2.04

2.78

0.00

2.78

1.32

0.73

2.05

2.78

0.00

2.78

6’14

6’15

2

17

675

0.48

1.81

1.43

3.24

2.98

0.00

2.98

1.81

2.23

4.04

3.48

0.22

3.70

1.81

2.86

4.67

3.48

0.81

4.29

6’15

1.2-o.55BC

1.80

2.98

1.80

3.48

1.80

3.48
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TABLE 
0.3 

DESIGN 
ESTIMATES. 

CATCHMENT 
A 

Improvement. 
= 

MIncH’ 
Works 
+ 

Beryl 

BoulevarOa 
+ 

Un. 
6 

Augmentation 
(100 
Yr 

ARI)

O-Yeai
m~

50 

Year 
ARI 

mJls

100 

Yeas 
ARI 

(m3ls)

U/S 

DIS

No. 
of

Pipe

Cia

Inlet

Existino 
Flows

ImDroved 
Flows

lEXistliiii 
Flows

knDrOY&d 
Rows

Existina 
Rows

ImProved 
Rows

Pit

Pit 

Conduits 
length

Capa
Pipe 

Overland 
Total

~ 

Overland 
Total

Pipe 

Overlanc 
Total

Pipe 

0ver1anI 
Total

Pipe 

Overland 
Total

Pipe 

Overland 
Total

’inl

Invnl 

im3/s1

CA

’A

111

112

1

10

375

0.42

0.04

0.94

0.98

l.as

0.00

l.as

0.04

1.18

1.22

l.as

0.57

2.42

0.04

1.36

1.40

1.85

0.98

2.83

112

1/3

1

25

375

0.28

0.21

0.79

1.01

1.88

0.00

1.88

0.21

1.04

1.25

1.88

0.56

2.44

0.21

1.21

1.43

1.88

0.97

2.85

1/3

1/4

1

57

375

0.25

0.00

0.25

1.88

0.00

1.88

0.25

0.00

0.25

1.88

0.00

1.88

0.26

0.00

0.26

1.88

0.00

1.88

114

1.02

1.88

1.26

2.44

1.43

2.85

211

212

1

15

375

0.26

0.18

0.27

0.45

0.18

0.56

0.74

0.16

0.40

0.56

0.18

0.76

0.94

0.14

0.49

0.63

0.18

0.92

1.09

212

213

1

26

450

0.48

0.48

0.00

0.48

0.21

0.00

0.21

0.60

0.00

0.60

0.22

0.00

0.22

0.64

0.04

0.68

0.22

0.00

0.22

3/1

312

1

9

375

0.22

0.06

1.54

1.61

0.07

0.44

0.50

0.07

2.60

2.67

0.07

0.74

0.80

0.06

3.41

3.47

0.07

0.95

1.02

312

213

1

32.5

375

0.41

0.08

1.57

1.65

0.16

0.39

0.55

0.08

2.71

2.63

0.16

0.70

0.86

0.08

3.44

3.52

0.16

0.90

1.06

213

2I3A

1

93

525

0.19

0.55

0.03

0.57

0.38

0.00

0.38

0.55

0.14

0.69

0.39

0.00

0.39

0.55

0.18

0.73

0.39

0.00

0.39

2I3A

0.57

0.38

0.69

0.39

0.73

0.39

214

2fS

1

5.5

525

0.26

0.29

0.56

0.26

0.11

0.37

0.23

0.43

0.66

0.23

0.15

0.38

0.23

0.47

0.70

0.23

0.14

0.38

2fS

216

1

19.5

525

0.18

0.38

2.71

3.09

0.38

0.45

0.83

0.40

4.00

4.40

0.40

0.56

0.96

0.40

4.99

5.40

0.40

0.63

1.04

5/1

216

1

9

375

0.24

0.10

3.18

3.28

0.10

0.49

0.59

0.10

4.92

5.02

0.10

0.66

0.76

0.10

6.17

6.27

0.10

1.76

1.86

411

4f2

1

11.5

375

0.29

0.18

0.31

0.49

0.18

0.87

1.05

0.18

0.43

0.61

0.18

1.20

1.38

0.18

0.52

0.70

0.18

1.43

1.61

4f2

4f3

1

11

450

0.21

0.38

0.15

0.53

0.22

0.00

0.22

0.38

0.27

0.65

0.22

0.00

0.22

0.38

0.36

0.74

0.23

0.00

0.23

413

414

1

28

450

0.12

0.50

0.04

0.54

0.23

0.00

0.23

0.50

0.17

0.67

0.24

0.00

0.24

0.50

0.26

0.76

0.25

0.00

0.25

414

4f5

1

16

525

0.18

0.46

0.08

0.55

0.24

0.00

0.24

0.47

0.21

0.68

0.25

0.00

0.25

0.46

0.31

0.77

0.26

0.00

0.26

4f5

4f6

1

5

525

0.3

0.37

0.11

0.48

0.26

0.00

0.26

0.37

0.11

0.48

0.27

0.00

0.27

0.37

0.12

0.49

0.28

0.00

0.28

4f6

4f7

1

37

600

0

0.37

0.11

0.48

0.26

0.00

0.26

0.37

0.11

0.48

0.27

0.00

0.27

0.37

0.12

0.49

0.28

0.00

0.28

216

2f7

1

37

600

0

0.46

0.00

0.46

0.46

0.00

0.46

0.46

0.02

0.48

0.48

0.00

0.48

0.46

0.02

0.48

0.48

0.00

0.48

2f7

3.56

2.30

4.39

2.79

5.84

2.78

612

1

12.5

450

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.00

0.01

0.01

0.00

0.01

0.01

0.00

0.01

0.01

0.00

0.01

71t

612

1

13

450

0.21

0.08

0.00

0.08

0.08

0.00

0.08

0.11

0.00

0.11

0.11

0.00

0.11

0.12

0.00

0.12

0.12

0.00

0.12

612

6.’3

1

22

450

0.12

0.00

0.12

0.12

0.00

0.12

0.14

0.00

0.14

0.14

0.00

0.14

0.16

0.00

0.16

0.16

0.00

0.16

613

&/4

1

48

450

0.18

0.13

0.00

0.13

0.13

0.00

0.13

0.16

0.00

0.16

0.16

0.00

0.16

0.18

0.00

0.18

0.18

0.00

0.18

614

6f5

1

17

450

0.13

0.00

0.13

0.13

0.00

0.13

0.16

0.00

0.16

0.16

0.00

0.16

0.18

0.00

0.18

0.18

0.00

0.18

8/1

6f5

1

28.5

900

1.06

1.00

1.28

2.28

2.28

0.00

2.28

1.00

l.as

2.85

2.as

0.00

2.85

1.00

2.26

3.26

3.26

0.00

3.26

6f5

6f6

1

21

900

1.08

1.28

2.36

2.37

0.00

2.37

1.11

l.as

2.96

2.96

0.00

2.96

1.11

2.26

3.37

3.36

0.00

3.36

6f6

6f7

1

8.5

900

0.05

1.13

1.41

2.54

2.54

0.00

2.54

1.15

2.02

3.17

3.17

0.00

3.17

1.15

2.47

3.61

3.63

0.00

3.63

9.’1

W2

1

23

375

0.48

0.11

0.29

0.40

0.11

0.29

0.40

0.11

0.39

0.50

0.11

0.39

0.50

0.11

0.46

0.57

0.11

0.46

0.57

9J2

6f7

-

-

-

0.42

0.42

0.14

0.14

0.52

0.52

0.14

0.14

0.59

0.59

0.14

0.14

6f7

6f8

1

10

750

0.8

0.64

2.28

2.92

2.71

0.00

2.71

0.64

3.00

3.64

0.93

2.42

3.35

0.62

3.53

4.15

3.82

0.00

3.82

&IS

6f9

1

45.5

750

0.63

1.25

1.72

2.97

2.75

0.00

2.75

1.25

2.44

3.69

1.52

1.88

3.40

1.25

2.95

4.20

3.88

0.00

3.88

619

6110

1

50

750

1.24

1.70

2.94

2.75

0.00

2.75

1.24

2.42

3.66

1.56

1.84

3.40

1.24

2.93

4.18

3.88

0.00

3.88

6110

&’11

1

11

900

0.84

2.07

0.92

2.98

2.77

0.00

2.77

2.07

1.64

3.,71

3.43

0.00

3.43

2.07

2.18

4.24

3.93

0.00

3.93

6111

6112

1

50

900

0.52

2.07

0.00

2.07

2.78

0.00

2.78

2.07

0.00

2.07

3.43

0.00

3.43

2.07

0.01

2.08

3.93

0.00

3.93

6112

6113

1

21.5

900

0.05

2.04

0.01

2.05

2.78

0.00

2.78

2.04

0.01

2.05

3.43

0.00

3.43

2.04

0.01

2.05

3.93

0.00

3.93

&’13

6114

2

26

675

0.05

1.32

0.72

2.04

2.78

0.00

2.78

1.32

0.72

2.04

3.43

0.00

3.43

1.32

0.73

2.05

3.93

0.00

3.93

6114

6115

2

17

675

0.48

1.81

1.43

3.24

2.98

0.00

2.98

1.81

2.23

4.04

3.70

0.00

3.70

1.81

2.86

4.67

4.29

0.00

4.29

6115

1.2.0.55BC

1.80

2.98

1.80

3.70

1.80

4.29
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TABLE 
0.4 

DESIGN 
FLOW 

ESTIMATES 
- 

CATCHMENT 
B

o 

Year 
ARt 

Im3/S

50 

Year 
ARt 

m3JsJ

fOO 

Year 
Alii 

m3JSI

UlS

OIS

No. 
of

~

Dla

IIHI

Existing

Existino

Existina

Pit

Pit 

Conduits 
Length

Ci:::
Pipe 

Overland 
Total

Pipe 

Overland 
Total

Pipe 

Over\anl 
Total

Pipe 

Overlal’ll 
Tolal

Pipe 

Overland 
Tolal

Pipe 

Overland 
Total

1m)

Imm\

flow 

!Iow

!Iow

flow

!low

!low

flow

!Iow

flow

!Iow

!Iow

flow

CATCHMENTB 10/1

1012

1

5.5

375

0.10

0.10

0.25

0.35

0.35

0.00

0.35

0.10

0.33

0.43

0.43

0.00

0.43

0.10

0.39

0.49

0.49

0.00

0.49

1012

10/3

1

42

375

0.10

0.20

0.18

0.38

0.38

0.00

0.38

0.20

0.27

0.47

0.47

0.00

0.47

0.20

0.34

0.54

0.54

0.00

0.54

10/3

10/4

1

46

375

0.00

0.20

0.00

0.20

0.38

0.00

0.38

0.20

0.00

0.20

0.47

0.00

0.47

0.20

0.00

0.20

0.54

0.00

0.54

10/4

1M

1

54

375

0.10

0.19

0.17

0.36

0.38

0,17

0.54

0.19

0.21

0.40

0.47

0.21

0.68

0.19

0.23

0.42

0.54

0.23

0.76

11/1

1M

1

22

600

0.42

0.27

0.58

0.85

0.27

0,40

0.67

0.27

0.81

1.08

0.27

0.54

0.81

0.27

0.98

1.26

0.27

0.64

0.94

1211

1M

1

9.5

450

0.08

0.08

0.65

0.73

0.08

0,47

0.55

0.08

0.91

0.99

0.08

0.64

0.72

0.08

1.12

1.19

0.08

0.88

0.96

1015

1016

1

5

600

0.00

0.44

0.00

0.44

0.44

0,00

0.44

0.44

0.00

0.44

0.47

0.00

0.47

0.44

0.00

0.44

0.54

0.00

0.54

1016

1017

1

98

600

0.52

0.94

0.47

1.41

0.94

0,47

1.41

0.94

0.78

1.72

0.94

0.78

1.72

0.94

0.99

1.93

0.94

0.99

1.93

1017

10/8

1

10

600

0.14

0.87

0.59

1.47

0.87

0.59

1.47

0.87

0.92

1.79

0.87

0.92

1.79

0.87

1.15

2.03

0.87

1.15

2.03

10/8

1019

1

45

600

0.2

0.74

0.14

0.88

0.74

0.14

0.88

0.74

0.14

0.88

0.74

0.14

0.88

0.74

0.15

0.89

0.74

0.15

0.89

1019

0.73

0.73

0.73

0.73

0.73

0.73

13/1

13/2

1

10

450

0.47

0.26

1.26

1.52

0.26

1.26

1.52

0.26

1.80

2.06

0.26

1.80

2.06

0.26

2.18

2.43

0.26

2.18

2.43

13/2

13/3

1

59.5

525

0.15

0.41

1.32

1.72

0.41

1.32

1.72

0.41

1.85

2.26

0.41

1.85

2.26

0.41

2.23

2.64

0.41

2.23

2.64

13/3

1.67

1.67

2.19

2.19

2.59

2.59

!

Sop-92 

-----.ROOOIiOi 
.dDr....-.......

Note: 

Improved 
Flows 
allow 
for 

aclditional 
inlets 
in 

Jada 
Place



I

I
***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA ~SULTS***

***************ww***************************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC

CRITICAL RAINFALL 

AREA TC INTENSITY 

MIN MM/HR

EQ IMP 

AREA 

HA

PIPE 

FLOW 

CUMEC

OVERLAND 

FLOW NODE 

CUMEC

OUTFLOWS 

FLOW NODE 

CUMEC

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

LOCAL 

INFLOW 

CUMEC

********************************************************************************************************

POINT NO 6/1

I 20 

100

.004 

.006

POINT NO 7/1

I 20 

100

.082 

.121

POINT NO 6/2

I 20 

100

.116 

.164

POINT NO 6/3

I 20 

100

.132 

.182

POINT NO 6/4

I 20 

100

.131 

.176

POINT NO 8/1

I 20 

100

2.280 

3.263

I
POINT NO 6/5

20 1.081 

100 1.112 

?

I

7.00 

7.00

7.00 

7.00

7.11 

7.22

7.23 

7.58

7.50 

8.38

21.00 

21.00

21.16 

21. 30

172.97 

222.87

172.97 

222.87

172 .02 

220.49

170.97 

216.63

168.73 

208.88

109.78 

142.86

109.40 

141.93

7.475 

8.221 
’

7.754 

8.524

.009 

.009

.004 

.006

.000 6/2 

.000 6/2

.000 6/2 

.000 6/2

.000 6/3 

.001 6/3

.000 6/4 

.001 6/4

.000 6/5 

.000 6/5

.000 6/5 

.000 6/5

.000 6/6 

.003 6/6

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 6/6 

.001 6/6

1.280 6/6 

2.263 6/6

.000 NONE 

.000 NONE

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

.171 

.195

.082 

.120

2. SO. 

2.50

2.62 

2.62

.01 

.01

.00 

.00

.08 

.08

.12 

.12

.12 

.12

12.3Q 

12.30

12.74 

12.74

.01 

.01

.004 

.006

.243 

.267

.116 

.163

.32 

.32

.082 

.121

.279 

.303

.133 

.182

.40 

.40

.030 

.039

.279 

.303

.131 

.175

.44 

.44

.017 

.022

1.000 
. 

1.000

1.084 

1.109

.44 

.44

.000 

.000

2.280. 

3.263

.000 

.000

********************************************************************************************************

RETURN 

PERIOD 

YEARS

I

TOTAL 

FLOW 

CUMEC

CRITICAL 

AREA TC 

MIN

RAINFALL 

INTENSITY 

MM/HR

EQ IMP 

AREA 

HA

PIPE 

FLOW 

CUMEC

OVERLAND 

FLOW NODE 

CUMEC

OUTFLOWS 

FLOW NODE 

CUMEC

CUMULATIVE AREAS 

IMPERV TOTAL 

HA HA

LOCAL 

INFLOW 

CUMEC

********************************************************w***********************************************

POINT NO 6/6

I
20 

100

2.541 

3.614

POINT NO 9/1

I 20 

100

.398 

.566

POINT NO 9/2

I 20 

100

.422 

.591

POINT NO 617

I 20 

100

2.922 

4.145

POINT NO 6/8

I 20 

100

2.965 

4.199

I
POINT NO 6/9

20 2.941 

100 4.175

21. 33 

21. Sl

11. 00 

11.00

11.13 

11.38

21. 40 

21.59

21.49 

21. 70

21.87 

21. 97

I
POINT NO 6/10

20 2.981 

100 4.241

I

I

22.28 

22.27

108.98 

141.31

145.58 

188.28

144.90 

185.73

108.81 

141.07

108.61 

140.72

107.72 

139.93

106.77 

139.07

8.394 

9.208

.985 

1.083

1.048 

1.146

9.667 

10.579

9.829 

10.741

9.829 

10.741

10.053 

10.980

1.132 

1.151

.110 

.110

.010 

.010

.643 

.643

1.245 

1.245

1.243 

1.243

2.065 

2.065

1.410 617 

2.463 617

.288 9/2 

.456 9/2

.412 617 

.581 617

2.279 6/8 

3.502 6/8

1.721 6/9 

2.954 6/9

1.698 6/10 

2.932 6/10

.000 6/11 

.000 6/11

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 

.000

.916 

2.176

NONE 

NONE

3/1 

3/1

3.00 

3.00

3.65 

3.65

3.83 

3.83

3.83 

3.83

3.96 

3.96

13.68 

13 .68

.33 

.33

1. 62 

1. 62

.194 

.268

.398 

.566

.025 

.033

.068 

.088

.049 

.063

.000 

.000

.066 

.092

.40 

.40

1. 69 

1. 69

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT A 

20 and 100 Vear ARI - existing 
. 

File: Pearl 11.out

15.62 

15.62

15.80 

15.80

15.80 

15.80

16.13 

16.13



I

I
?

-**RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS-**

********************************************************************************************************

I.
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC
********************************************************************************************************

POINT NO 6/11

I 20 

100

2.072 

2.075

I
POINT NO 6/12

20 2.047 

100 2.054

I
POINT NO 6/13

20 2.039 

100 2.049

I
POINT NO 2/1

20 .447 

100 .634

I
POINT NO 2/2

20 .482 

100 .678

I
POINT NO 3/1

20 1. 60S 

100 3.473

I
POINT NO 3/2

20 1.646 

100 3.515 

7

I

CRITICAL 

AREA TC 

MIN

22.34 

22.32

22.76 

22.58

22.94 

22.69

11.00 

11.00

11.08 

11.16

11.00 

11.00

11.08 

11.15

RAINFALL 

INTENSITY 

MM/HR

106.63 

138.90

105.70 

138.17

105.31 

137.85

145.58 

188.28

145.14 

187.22

145.58 

188.28

145.14 

187.27

EQ IMP 

AREA 

HA

10.084 

11.011

10.084 

11.011

10.084 

11.011

1.106 

1.213

1.196 

1.303

.967 

1.027

PIPE 

FLOW 

CUMEC

2.065 

2.065

2.039 

2.046

1.324 

1. 324

.175 

.144

.481 

.642

.877 

.937

.064 

.064

OVERLAND 

FLOW NODE 

CUMEC

.000 6/12 

.000 6/12

.007 6/13 

.007 6/13

.715 6/14 

.725 6/14

.272 2/2 

.490 2/2

.000 2/3 

.000 2/3

1.541 3/2 

3.409 3/2

.000 2/3 

.000 2/3

OUTFLOWS 

FLOW NODE 

CUMEC

1.567 

3.435

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS---

.080 

.080

.007 3/2 

.010 3/2

.000 

.000

.000 

.000

.000 

.000

.001 

.036

.000 

.000

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

NONE 

NONE

NONE 

NONE

NONE 

NONE

3/1 

3/1

NONE 

NONE

6/14 

6/14

4.00 

4.00

4.00 

4.00

4.00 

4.00

16.16 

16.16

16.16 

16.16

16.16 

16.16

.40 

.40

1.80 

1.80

LOCAL 

INFLOW 

CUMEC

.009 

.012

.000 

.000

.000 

.000

.447 

.634

.036 

.047

.354 

.490

.036 

.047

********************************************************************************************************

.50 

.50

1. 90 

1. 90

I
RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUHEC 

*******************************************************~*.**********************************************

POINT NO 6/14

I 20 

100

3.241 

4.666

POINT NO 6/15

I 20 

100

1.807 

1.804

POINT NO 2/3

I 20 

100

.570 

.727

I
POINT NO 2/3A

20 .562 

100 .718

I
POINT NO 2/4

20 .551 

100 .702

I
POINT NO 4/1

20 .491 

100 .698

I
POINT NO 4/2

20 .525

I

I

23.16 

22.93

23.30 

23.13

11.23 

11. 30

11.64 

11.63

12.22 

12.30

11.00 

11.00

11.13

104.84 

137.20

104.53 

136.63

144.38 

186.27

142.24 

184.14

139.45 

180.06

145.58 

188.28

144.91

10.356 

11.301

10.356 

11.301

2.194 

2..347

2.194 

2.348

2.194 

2.348

1.213 

1. 335

1.303

1.812 

1.812

1.800 

1.800

.546 

.546

.008 

.008

.258 

.234

.181 

.181

.379

.000 6/15 

.000 6/15

.000 D2 

.000 D2

.025 20A 

.181 2!3A

.553 2/4 

.710 2/4

.293 2/5 

.469 2/5

.310 4/2 

.517 4/2

.146 4/3

1.429 2/5 

2.855 2/5

.006 5/1 

.004 5/1

.000 NONE 

.000 NONE

.000 

.000

.000 

.000

.000 

.000

.000 NONE

NONE 

NONE

NONE 

NONE

NONE 

NONE

4.16 

4.16

4.16 

4.16

.50 

.50

1. 30 

1. 30

.60 

.60

1.40 

1.40

16.56 

16.56

16.56 

16.56

1.14 

1.14

3.33 

3.31

1.14 

1.14

3.33 

3.31

1.14 

1.14

3.33 

3.31

.40 

.40

2.00 

2.00

.50 2.10

.079 

.111

.000 

.000

.014 

.019

.000 

.000

.000 

.000

.491 

.698

.036



I

I
100 

?

.742

***RATHGL HYDROLOGIC

187.4911.12 1.425

ANALYSIS

.379

CRITICAL

.363 4/3

AREA RESULTS***

.000 NONE .50 2.10 .047

****~***************w***********************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC

****************************************************..***************************************************

I POINT NO 4/3

20 .538 

100 .759

I POINT NO 4/4

20 .546 

100 .769

I POINT NO 2/5

20 3.086 

100 5.395

I POINT NO 5/1

20 

100

3.281 

6.273

I POINT NO 2/6

20 

100

.462 

.481

I POINT NO 217

I
20 3.089 

100 5.361

POINT NO D2

I
20 

100 

?

4.290 

6.141

CRITICAL 

AREA TC 

MIN

11.19 

11.19

11.34 

11. 34

11.00 

12.37

7.00 

7.00

11.16 

12.56

11.47 

12.93

12.90 

13.97

RAINFALL 

INTENSITY 

MM/HR

144.59 

186.98

143.78 

186.00

145.58 

179.60

172.97 

222.87

144.72 

178.52

143.12 

176.37

136.31 

170.81

***RATHGL HYDROLOGIC

EQ IMP 

AREA 

HA

1. 339 

1.461

1. 366 

1.488

3.293 

3.678

.117 

.117

3.410 

3.795

3.410 

3.795

11. 125 

12.354

ANALYSIS

PIPE 

FLOW 

CUMEC

.496 

.496

.464 

.464

.381 

.404

.099 

.099

.463 

.461

.458 

.455

1.789 

1.398

CRITlCAL

OVERLAND 

FLOW NODE 

CUMEC

.041 4/4 

.262 4/4

.000 4/5 

.000 4/5

.000 2/6 

.000 2/6

.000 2/6 

.000 2/6

.000 217 

.020 217

2.631 D2 

4.905 D2

2.500 D3 

4.744 D3

AREA RESULTS***

OUTFLOWS 

FLOW NODE 

CUMEC

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

.000 

.000

NONE 

NONE

1.88 

1.88

2.01 

2.01

2.01 

2.01

6.16 

6.16

.54 

.54

2.14 

2.14

LOCAL 

INFLOW 

CUMEC

.014 

.019

.011 

.014

.504 

.664

.13 

.13

.056 

.072

.081 

.305

2/5 

2/5

.57 

.57

2.17 

2.17

.000 

.000

.000 

.000

.000 

.000

********************************************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

COMBC
**************************************w*****************************************************************

I
POINT NO 4/5

20 .480 

100 .485

I
POINT NO 4/6

20 .371 

100 .371

I POINT NO 4/7

20 .474 

100 .477

I POINT NO D3

20 4.742 

100 6.584

I POINT NO 1/1

20 

100

.981 

1.396

I, POINT NO 1/2

I
20 1.007 

100 1. 425

POINT NO 1/3

I

I

CRITICAL 

AREA TC 

MIN

11.48 

11. 47

11.53 

11.52

11.84 

11.99

12.82 

13.49

11.00 

11.00

11.09 

11.17

RAINFALL 

INTENSITY 

MM/HR

143.09 

185.19

142.80 

184.87

141.26 

181. 92

136.69 

173.32

145.58 

188.28

145.09 

187.16

EQ IMP 

AREA 

HA

1.411 

1.533

1.411 

1. 533

1.411 

1. 533

12.490 

13.675

2.426 

2.670

2.498 

2.742

PIPE 

FLOW 

COMBC

2.138 

1.669

OVERLAND 

FLOW NODE 

COMBC

.372 

.372

.000 4/6 

.000 4/6

.370 

.370

.001 4/7 

.001 417

.365 

.365

.109 D3 

.112 D3

2.604 D4 

4.915 D4

.042 

.039

.939 1/2 

1.358 1/2

.214 

.212

.000 1/3 

.000 1/3

2.705 

4.991

5/1 

5/1

3.182 2/7 

6.174 2/7

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 

.000

NONE 

NONE

4.88 

5.14

.13 

.13

5.01 

5.27

5.01 

5.27

16.62 

17.33

OUTFLOWS 

FLOW NODE 

CUMEC

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

.108 417 

.113 417

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.793 1/4 

1.213 1/4

6.78 

6.78

.62 

.62

2.22 

2.22

.62 

.62

2.22 

2.22

.62 

.62

2.22 

2.22

18.76 

19.21

.80 

.80

4.00 

4.00

.88 

.88

LOCAL 

INFLOW 

CUMEC

.018 

.o:n

.000 

.000

.000 

.000

.000 

.000

.981 

1. 396

4.08 

4.08

.029 

.037



I
20 .247 11.38 143.58 2.588 .247 .001 1/4 .000 NONE .98 4.18 .036

I
100 .257 11. 38 185.74 2.832 .256 .001 1/4 .000 NONE .98 4.18 .046

?

* * "RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS"’**

I
**~*******w*****************w*****w*******************************************************~*************

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL

PERIOD FLOW AREA TC INTENSIT’l AREA FLOW FLOW NODE FLOW NODE I MPERV TOTAL INFLOW

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC

********************************************************************************************************

I POINT NO 1/4

20 1.015 11.86 141.19 2.588 .241 .774 D4 .000 NONE .98 4.18 .000

100 1. 431 11. 99 18t. 87 2.832 .250 1.181 D4 .000 NONE .98 4.18 .000

I POINT NO D4

20 5.735 11.94 140.78 14.664 5.735 .000 NONE .000 NONE 7.76 22.16 .000

100 7.947 12.16 180.86 15.818 7.947 .000 NONE .000 NONE 7.76 22.26 .000

I ***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS""’’’’

*******************************************************************************

I
RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS " TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE " AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

*******************************************************************************

I
POINT NO 6/1

20 .004 7.00 172.97 .009 .004 .000 6/2 .000 NONE .01

100 .006 7.00 222.87 .009 .006 .000 6/2 .000 NONE .01

I
POINT NO 7/1

20 .082 7.00 172.97 .171 .082 .000 6/2 .000 NONE .32

100 .121 7.00 222.87 .195 .120 .000 6/2 .000 NONE .32

I
POINT NO 6/2

20 .116 7.11 172.02 .243 .116 .000 6/3 .000 NONE .40

100 .164 7.22 220.49 .267 .163 .001 6/3 .000 NONE .40

I
POINT NO 6/3

20 .132 7.23 170.97 .279 .132 .000 6/4 .000 NONE .44

100 .182 7.58 216.63 .303 .182 .001 6/4 .000 NONE .44

I POINT NO 6/4

20 .131 7.50 168.73 .279 .131 .000 6/5 .000 6/6 .44

100 .176 8.38 208.88 .303 .175 .000 6/5 .001 6/6 .44

I POINT NO 8/1

20 2.280 21.00 109.78 7.475 1.000 .000 6/5 1.280 6/6 12.30

100 3.263 21.00 142.86 8.221 1.000 .000 6/5 2.263 6/6 12.30

I POINT NO 6/S

20 1.081 21.16 109.40 7.754 1.081 .000 6/6 .000 NONE 12.74

100 1.112 21. 30 141.93 8.524 1.109 .003 6/6 .000 NONE 12.74

I ""’’’RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS......

******w************************************************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

I PERIOD FLOW AREA TC INTENstT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS COHEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

*******************************************************************************

I
POINT NO 6/6

20 2.541 21. 33 108.98 8.394 1.132 1.410 6/7 .000 NONE 13.68

100 3.614 21.51 141.31 9.208 1.151 2.463 6/7 .000 NONE 13.68

I
POINT NO 9/1

20 .398 11.00 145.58 .985 .110 .288 9/2 .000 NONE 1. 62

100 .566 11.00 188.28 1.083 .110 .456 9/2 .000 NONE 1. 62

I
POINT NO 9/2

20 .422 11.13 144.90 1.048 .010 .412 6/7 .000 NONE 1. 69

I

I



I

I
100 .591 11.38 185.73 1.146 .010 .581 6/7 .000 NONE 1. 69

POINT NO 6/7

20 2.922 21.40 108.81 9.667 .643 2.279 6/8 .000 NONE 15.62

I
100 4.145 21. 59 141. 07 10.579 .643 3. 502 6/8 .000 NONE 15.62

POINT NO 6/8

I
20 2.965 21.49 108.61 9.829 1.245 1.721 6/9 .000 NONE 15.80

100 4.199 21.70 140.72 10.741 1.245 2.954 6/9 .000 NONE 15.80

POINT NO 6/9

I
20 2.941 21. 87 107.72 9.829 1.243 1. 698 6/10 .000 NONE 15.80

100 4.175 21. 97 139.93 10.741 1.243 2.932 6/10 .000 NONE 15.80

POINT NO 6/10

I
20 2.981 22.28 106.77 10.053 2.065 .000 6/11 .916 3/1 16.13

100 4.241 22.27 139.07 10.980 2.065 .000 6/11 2.176 3/1 16.13

......RATHeL HYDROLOOIC ANALYSIS TOTAL AREA RESULTS"""

I
*********w*********************************************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

****-**************************************************************************

I POINT NO 6/11

20 2.072 22.34 106.63 10.084 2.065 .000 6/12 .007 3/2 16.16

100 2.075 22.32 138.90 11.011 2.065 .000 6/12 .010 3/2 16.16

I POINT NO 6/12

20 2.047 22.76 105.70 10.084 2.039 .007 6/13 .000 NONE 16.16

I
100 2.054 22.58 138.17 11.011 2.046 .007 6/13 .000 NONE 16.16

POINT NO 6/13

20 2.039 22.94 105.31 10.084 1.324 .715 6/14 .000 NONE 16.16

I
100 2.049 22.69 137.85 11.011 1.324 .725 6/14 .000 NONE 16.16

POINT NO 2/1

20 .447 11.00 145.58 1.106 .175 .272 2/2 .000 NONE 1. 80

I
100 .634 11.00 188.28 1.213 .144 .490 2/2 .000 NONE 1. 80

POINT NO 2/2

20 .482 11.08 145.14 1.196 .481 .000 2/3 .001 3/1 1.90

I
100 .678 11.16 187.22 1.303 .642 .000 213 .036 3/1 1.90

POINT NO 3/1

20 1.605 11.00 145.58 .877 .064 1.541 3/2 .000 NONE 1. 30

I
100 3.473 11.00 188.28 .937 .064 3.409 3/2 .000 NONE 1. 30

POINT NO 3/2

I
20 1. 646 11.08 145.14 .967 .080 .000 2/3 1. 567 6/14 1.40

100 3.515 11.15 187.27 1. 027 .080 .000 2/3 3.435 6/14 1.40

""*RATHGL HYDROLOOIC ANALYSIS TOTAL AREA RESULTS"""

I
***************************************’****************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVJ;:RLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

************************************************************************www****

I POINT NO 6/14

20 3.241 23.16 104.84 10.356 1.812 .000 6/15 1.429 2/5 16.56

100 4.666 22.93 137.20 11.301 1.812 .000 6/15 2.855 2/5 16.56

I POINT NO 6/15

20 1. 807 23.30 104.53 10.356 1.800 .000 D2 .006 5/1 16.56

I
100 1.804 23.13 136.63 11.301 1.800 .000 D2 .004 S/1 16.56

POINT NO 2/3

I

I



I

I
20 .570 11.35 143.72 2.199 .546 .024 213A .000 NONE 3.34

100 .727 11.69 183.76 2.367 .546 .181 2/3A .000 NONE 3.34

POINT NO 2/3A

I
20 .561 11.77 141.62 2.199 .008 .553 2/4 .000 NONE 3.34

100 .718 12.02 181.70 2.367 .008 .710 2/4 .000 NONE 3.34

POINT NO 2/4

I
20 .551 12.34 138.86 2.199 .258 .293 2/5 .000 NONE 3.34

100 .703 12.69 177.77 2.367 .234 .469 2/5 .000 NONE 3.34

POINT NO 411

I
20 .491 11.00 145.58 1.213 .181 .310 4/2 .000 NONE 2.00

100 .698 11.00 188.28 1. 335 .181 .517 4/2 .000 NONE 2.00

POINT NO 4/2

I 20 .525 11.13 144.91 1.303 .379 .146 413 .000 NONE 2.10

100 .742 11.12 187.49 1.425 .379 .363 4/3 .000 NONE 2.10

......RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS"""

I ********w************w***’*********_.,*********’*’**************",’*******.**********

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVEJU.AND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS COMEC NIN NM/HR HA CUMEC COMBC CUMEC HA

I
***************************************************’*********************~******

POINT NO 4/3

20 .538 11.19 144.59 1. 339 .496 .041 4/4 .000 NONE 2.14

I
100 .759 11.19 186.98 1. 461 .496 .262 4/4 .000 NONE 2.14

POINT NO 4/4

20 .546 11.34 143.78 1. 366 .464 .000 4/5 .081 2/5 2.17

I
100 .769 11.34 186.00 1.488 .464 .000 4/5 .305 2/5 2.17

POINT NO 2/5

I
20 2.998 12.39 138.64 3.446 .381 .000 2/6 2.617 5/1 5.17

100 5.337 12.76 177.33 3.697 .404 .000 2/6 4.933 5/1 5.17

POINT NO 5/1

I
20 3.332 7.00 172.97 .117 .099 .000 2/6 3.233 2/7 .13

100 6.279 7.00 222.87 .117 .099 .000 2/6 6.179 2/7 .13

POINT NO 2/6

I
20 .458 12.55 137.89 3.563 .458 .000 2/7 .000 NONE 5.30

100 .480 12.95 176.29 3.814 .461 .019 2/7 .000 NONE 5.30

POINT NO 2/7

I
20 3.004 12.86 136.50 3.563 .458 2.546 D2 .000 NONE 5.30

100 5.305 13.32 174.21 3.814 .455 4.849 D2 .000 NONE 5.30

POINT NO D2

I
20 4.098 23.34 104.45 13.919 1.789 2.308 D3 .000 NONE 21.87

100 5.950 23.22 136.40 15.115 1.398 4.553 D3 .000 NONE 21. 87

"""RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS**"

I
************************,*********...~***********"’***W****************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS COMEC MIN MM/HR HA CUMEC COMBe CUMEC HA

I
*******************************************************************************

POINT NO 4/5

20 .480 11.48 143.09 1.411 .372 .000 4/6 .108 4/7 2.22

I
100 .485 11.47 185.19 1.533 .372 .000 4/6 .113 417 2.22

POINT NO 4/6

20 .371 11. S3 142.80 1.411 .370 .001 417 .000 NONE 2.22

,I
100 .371 11.52 184.87 1.533 .370 .001 417 .000 NONE 2.22

POINT NO 417

I

I



I

I

I

20 .474 11.84 141.26 1.411 .365 .109 D3 .000 NONE 2.22

100 .477 11.99 181. 92 1.533 .365 .112 D3 .000 NONE 2.22

POINT NO D3

20 4.444 23.38 104.36 15.330 2.138 2.306 D4 .000 NONE 24.09

100 6.297 23.30 136.17 16.648 1. 669 4.628 D4 .000 NONE 24.09

POINT NO 1/1

20 .981 11.00 145.58 2.426 .042 .939 1/2 .000 NONE 4.00

100 1. 396 11.00 188.28 2.670 .039 1. 358 1/2 .000 NONE 4.00

POINT NO 1/2

20 1.007 11.09 145.09 2.498 .214 .000 1/3 .793 1/4 4.08

100 1. 425 11.17 187.16 2.742 .212 .000 1/3 1.213 1/4 4.08

POINT NO 1/3

20 .247 11. 38 143.58 2.588 .247 .001 1/4 .000 NONE 4.18

100 .257 11.38 185.74 2.832 .256 .001 1/4 .000 NONE 4.18

"""RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS......

I

I

I

I *******~***********************************************************************

I

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS 

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE 

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC

.. TOTAL 

.. AREA 

HA

*******************************************************************************

I

POINT NO 1/4

20 1.015 11.86 141.19 2.588 .241 .774 D4 .000 NONE 4.18

100 1.431 11.99 181.87 2.832 .250 1.181 D4 .000 NONE 4.18

POINT NO D4

20 5.190 23.42 104.27 17.918 5.190 .000 NONE .000 NONE 28.27

100 7.356 23.38 135.95 19.480 7.356 .000 NONE .000 NONE 28.27

I

I HGL PIPE NETWORK ANALYSIS SUMMARY 

PROJECT:PEARL BEACH 2

RETURN PERIOD 20 YEARS

I,

--~-------------~----------~-----------~----------_.----------~~---------

lITEM DIMI RESULT

--------~~-----------~----------~~~--------------------------------------

RN 1 2 3 4 5 6 7 8

PN 6/1 7/1 6/2 6/3 6/4 8/1 6/5 6/6

DN 6/2 6/2 6/3 6/4 6/5 6/5 6/6 6/7

PT 99 99 99 99 99 99 99 99

DHGL M 16.400 16.400 15.319 11. 270 11. 221 11. 221 11.010 10.499

DO M .450 .450 .450 .450 .450 .900 .900 .900

QO M3/S .004 .082 .116 .133 .131 1.000 1.084 1.132

VEL M/S .027 .517 .731 .835 .823 1. 572 1.704 1.779

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0000 .0007 .0013 .0017 .0017 .0025 .0030 .0032

LEN M 12.50 13.00 22.00 48.00 17.00 28.50 21.00 8.50

HGLP M 16.550 16.700 16.350 15.230 11.249 12.460 11. 073 10.526

KU 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

KW 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

UHGL M 16.550 16.768 16.369 15.319 11. 270 12.712 11.221 11.010

UWSL M 16.550 16.768 16.369 15.319 11.270 12.712 11.221 11.010

MWSL M 18.000 16.900 16.800 15.978 12.212 12.789 12.100 11. 301

IF M3/S .004 .082 .030 .017 .000 1.000 .000 .050

IC M3/S .500 .150 .100 .200 .000 1.000 .000 .050

FC $ II $ II

I

I

I

I

_________~+___________~___________~~_______________________w__________~__

I

------~-~------------------------~----------------------_.----------~~---

lITEM DIMI RESULT

-------------~------------~~---------~~-----------_.---------~-----------

RN 9 10 11 12 13 14 15 16

PN 9/1 9/2 6/7 6/8 6/9 6/10 6/11 6/12

DN 9/2 6/7 6/8 6/9 6/10 6/11 6/12 6/13

PT 99 99 99 99 99 99 99 99

DHGL M 12.390 10.499 10.256 9.390 7.488 6.868 5.705 5.218

DO M .375 .100 .750 .750 .750 .900 .900 .900

QO M3/S .110 .010 .643 1.245 1.243 2.065 2.065 2.039

VEL M/S .996 1.253 1. 455 2.817 2.813 3.246 3.245 3.205

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0031 .0263 .0027 .0101 .0101 .0107 .0107 .0105

LEN M 23.00 72.00 10.00 45.50 50.00 11.00 50.00 21. 50

I

I

I

I



I

I
HGLP M 14.370 12.390 10.283 9.851 8.180 7.220 6.600 5.443

KU 5.00 .00 2.00 1.00 3.00 .50 .50 .50

KW 5.00 .00 2.00 1.00 3.00 .50 .50 .50

UHGL M 14.623 12.390 10.499 10.256 9.390 7.488 6.868 5.705

UWSL M 14.623 12.390 10.499 10.256 9.390 1.488 6.868 5.705

I
MWSL M 14.883 12.392 10.500 10.400 9.394 1.720 7.620 5.854

IF M3/S .110 -.100 -.494 .600 .008 .840 .009 .000

Ie M3/S .110 .000 .800 .600 .050 .840 .500 .050

Fe II Q" Q" II .. II

__________~_________~_~_______~~_____"+~_______w__________~______________

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 20 YEARS

I
PROJECT:PEARL BEACH 2

________________________~___________~_________H_________~_________~______

I ITEM DIM I RESULT

-~--~---------------------~--------_.*-------_._------------------~------

I
RN 17 18 19 20 21 22 23 24

PN 6/13 2/1 2/2 3/1 3/2 6114 6/15 2/3

DN 6/14 2/2 2/3 3/2 2/3 6/15 D2 2/3A

PT 99 99 99 99 99 99 99 99

DHGL M 4.155 10.486 7.102 7.209 7.102 3.880 3.400 5.302

I
00 M .675 .375 .450 .375 .375 .917 2.100 .525

QO M3/S 1. 324 .175 .481 .064 .080 1.812 1.800 .546

VEL MIS 1.849 1.584 3.025 .580 .723 1.313 .520 2.520

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0050 .0077 .0220 .0011 .0016 .0024 .0001 .0126

I
LEN M 26.00 15.00 26.00 9.00 32.50 11.00 5.00 50.00

HGLP M 4.695 10.615 10.160 7.218 7.155 4.030 3.500 6.455

KU 3.00 .00 .70 .00 2.00 .50 .00 2.00

KW 3.00 5.00 .70 5.00 2.00 .50 .00 2.00

UHGL M 5.218 10.615 10.486 7.218 7.209 4.078 3.500 7.102

I
UWSL M 5.218 11.255 10.486 7.304 7.209 4.018 3.500 7.102

MWSL M 5.221 11. 252 10.771 7.301 7.206 4.418 3.900 7.106

IF M3/s -.708 .175 .308 .064 .016 .500 .000 -.010

Ie M3/S .050 .300 .500 .220 .400 .500 .000 .200

FC Q" .. * * . $ 1i’O

I
-~~-------------------~~--------------------~----------~---------+-------

~---------~----------+---------~~--------------------~---------+-------~~

lITEM DIMI RESULT

~-~---------~--------~~~---------~------------------------------+--------

I
RN 25 26 27 28 29 30 31 32

PN 2!3A 2/4 4/1 4/2 4/3 4/4 2/5 5/1

DN 2/4 2/5 4/2 413 4/4 4/5 2/6 2/6

PT 99 99 99 99 99 99 99 99

DHGL M 4.459 4.313 7.815 6.564 4.914 4.346 4.114 4.114

I
00 M .100 .525 .375 .450 .450 .525 .525 .375

QO M3/s .008 .258 .181 .319 .496 .464 .381 .099

VEL M/S 1.080 1.191 1. 638 2.382 3.122 2.144 1.758 .900

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0196 .0029 .0082 .0137 .0235 .0092 .0062 .0025

I
LEN M 43.00 5.50 11.50 11.00 28.00 16.00 19.50 9.00

HGLP M 5.302 4.329 7.909 6.980 5.571 4.492 4.235 4.136

KU .00 1. 80 .00 .50 2.00 1.80 .50 .00

KW .00 1.80 5.00 .50 2.00 1.80 .50 5.00

UHGL M 5.302 4.459 7.909 7.125 6.564 4.914 4.313 4.136

I
UWSL M 5.302 4.459 8.593 7.125 6.564 4.914 4.313 4.343

MWSL M 5.300 4.455 8.597 8.395 6.956 4.919 4.397 4.340

IF M3/s -.529 .249 .181 .200 .120 -.030 .110 .099

IC M3/s 10.000 .500 .300 .200 .120 .200 .170 .200

Fe Ii" .. .. I II Ii" I ..

I
--------------------~----------~----------~~--------~--------~~----------

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PER IOD 20 YEARS

PROJECT:PEARL BEACH 2

-~~---------~~~-------------------------------*--------_.--------~-------

I ITEM DIM I RESULT

I
---------~---------~~---------_.----------~-------------------~---------~

RN 33 34 3S 36 37 38 39 40

PN 2/6 217 02 4/5 4/6 417 D3 1/1

DN 217 D2 D3 4/6 417 03 04 1/2

PT 99 99 99 99 99 99 99 99

I
DHGL M 3.420 3.300 3.200 4.015 3.420 3.200 3.133 5.165

00 M .600 2.100 2.100 .525 .600 2.100 2.100 .375

QO M3/S .463 .458 1.789 .372 .370 .365 2.138 .042

VEL MIS 1.639 .132 .517 1. 719 1. 310 .105 .617 .384

KP .00 .00 .00 .00 .00 .00 .00 .00

I SF M/M .0046 .0000 .0001 .0059 .0029 .0000 .0001 .0005

LEN M 37.00 5.00 5.00 5.00 37.00 5.00 5.00 10.00

HGLP M 3.840 3.400 3.300 4.044 3.840 3.400 3.200 5.170

I

I



I

I
KU 2.00 .00 .00 2.00 2.00 .00 .00 .00

KW 2.00 .00 .00 2.00 2.00 .00 .00 5.00

UHGL M 4.114 3.400 3.300 4.346 4.015 3.400 3.200 5.170

UWSL M 4.114 3.400 3.300 4.346 4.015 3.400 3.200 5.207

MWSL M 4.110 3.500 3.450 4.349 4.110 3.500 3.400 5.205

I
IF M3/S .000 .000 .000 -.090 .000 .000 .000 .042

IC M3/S .000 .000 .000 .450 .000 .000 .000 .400

FC $" $ $ Q* $ $ $ *

----------------------~-------------------~---------------------~--------

--~--~------~~--------------~-----~------

I !ITEM DIM! RESULT

-------------~~~~-----------~-------~~---

RN 41 42 43 44

PN 1/2 1/3 1/4 04

I
ON 1/3 1/4 04 04

PT 99 99 99 0

DHGL M 4.498 3.480 3.133 .000

DO M .375 .450 2.100 2.100

QO M3/S .214 .247 .241 5.735

I
VEL MIS 1. 935 1. 551 .070 .000

KP .00 .00 .00 .00

SF M/M .0114 .0058 .0000 .0000

LEN M 25.00 57.00 10.00 .00

HGLP M 4.783 4.290 3.400 .000

I
KU 2.00 1. 70 .00 .00

KW 2.00 1. 70 .00 .00

UHGL M 5.165 4.498 3.400 3.133

UWSL M 5.165 4.498 3.400 3.133

MWSL M 5.170 5.070 3.500 3.133

I
IF M3/S .172 .036 .000 .000

IC M3/S .280 .600 .000 .000

FC
.. $ $*

----~---------~--------------------------

I
END OF SUMMARY RETURN PERIOD 20 YEARS

I
HGL PIPE NETWORK ANALYStS SUMMARY RETURN PERIOD 100 YEARS

PROJECT:PEARL BEACH 2

----------------~----------~------------------~---------------------~----

!ITEM DIM! RESULT

I
---------------~---------------------------------------------------------

RN 1 2 3 4 5 6 7 8

PN 6/1 7/1 6/2 6/3 6/4 8/1 6/5 6/6

ON 6/2 6/2 6/3 6/4 6/5 6/5 6/6 6/7

PT 99 99 99 99 99 99 99 99

I
DHGL M 16.400 16.400 15.396 11. 336 11.249 11.249 11.028 10.499

DO M .450 .450 .450 .450 .450 .900 .900 .900

QO M3/S .006 .120 .163 .182 .175 1.000 1.109 1.151

VEL M/S .035 .757 1.024 1.142 1.098 1.572 1. 744 1.810

KP .00 .00 .00 .00 .00 .00 .00 .00

I
SF M/M .0000 .0014 .0026 .0032 .0030 .0025 .0031 .0034

LEN M 12.50 13.00 22.00 48.00 17.00 28.50 21.00 8.50

HGLP M 16.550 16.700 16.350 15.230 11.299 12.460 11. 094 10.527

KU 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

KW 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

I
UHGL M 16.550 16.846 16.387 15.396 11. 336 12.712 11. 249 11. 028

UWSL M 16.550 16.846 16.387 15.396 11.336 12.712 11.249 11. 028

MWSL M 18.000 16.900 16.800 15.978 12.272 12.789 12.100 11. 301

IF M3/S .006 .121 .039 .022 .000 1.000 .000 .050

I
IC M3/S .500 .150 .100 .200 .000 1.000 .000 .050

FC $ II $ *

----------------~---------~-----------~~------------------~--------------

__~_____________________.___________~__________~_________r._______~~_____

!ITEM DIM! RESULT

I
-----~~---------------------~----------+---------~-------_.~---------~---

RN 9 10 11 12 13 14 15 16

PN 9/1 9/2 6/7 6/8 6/9 6/10 6/11 6/12

DN 9/2 6/7 6/8 6/9 6/10 6/11 6/12 6/13

PT 99 99 99 99 99 99 99 99

I
DHGL M 12.390 10.499 10.256 9.390 7.488 6.868 5.708 5.218

00 M .375 .100 .750 .750 .750 .900 .900 .900

QO M3/S .110 .010 .643 1.245 1.243 2.065 2.065 2.046

VEL M/S .996 1.253 1.455 2.817 2.813 3.246 3.245 3.217

KP .00 .00 .00 .00 .00 .00 .00 .00

I
SF M/M .0031 .0263 .0027 .0101 .0101 .0107 .0107 .0105

LEN M 23.00 72.00 10.00 45.50 50.00 11.00 50.00 21. 50

HOLP M 14.370 12.390 10.283 9.851 8.180 7.220 6.600 5.444

KU 5.00 .00 2.00 1.00 3.00 .50 .50 .50

I
KW 5.00 .00 2.00 1.00 3.00 .50 .50 .50

UHGL M 14.623 12.390 10.499 10.256 9.390 7.488 6.868 5.708

UWSL M 14.623 12.390 10.499 10.256 9.390 7.488 6.868 5.708

MWSL M 14.883 12.392 10.500 10.400 9.394 7.720 7.620 5.854

I

I



I

I
IF M3/S .110 -.099 -.514 .600 .005 .840 .012 .000

IC M3/S .110 .000 .800 .600 .050 .840 .500 .050

FC * Q* 1iI* . .. .

~-~--------~--------~---------------~-~----------~------------~----------

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 100 YEARS

PROJECT:PEARL BEACH 2

I
-----~------------~----------------------------------------------------~-

I ITEM DIM I RESULT

----------------------~--------~-------------------~-------~-------------

RN 17 18 19 20 21 22 23 24

I
PN 6/13 2/1 2/2 3/1 3/2 6/14 6/15 2/3

DN 6/14 212 2/3 3/2 213 6/15 D2 2!3A

PT 99 99 99 99 99 99 99 99

DHGL M 4.155 10.741 7.102 7.209 7.102 3.880 3.400 5.298

00 M .675 .375 .450 .375 .375 .917 2.100 .525

I
QO M3/S 1.324 .144 .642 .064 .080 1.812 1.800 .546

VEL MIS 1.849 1.306 4.035 .580 .723 1.373 .520 2.520

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0050 .0052 .0391 .0011 .0016 .0024 .0001 .0126

LEN M 26.00 15.00 26.00 9.00 32.50 17.00 5.00 50.00

I
HGLP M 4.695 10.819 10.160 7.218 7.155 4.030 3.500 6.455

KU 3.00 .00 .70 .00 2.00 .50 .00 2.00

KW 3.00 5.00 .70 5.00 2.00 .50 .00 2.00

UHGL M 5.218 10.819 10.741 7.218 7.209 4.078 3.500 7.102

UWSL M 5.218 11. 254 10.741 7.304 7.209 4.078 3.500 7.102

I
MWSL M 5.221 11. 252 10.771 7.301 7.206 4.418 3.900 7.106

IF M3/S -.718 .144 .500 .064 .016 .500 .000 - .162.

IC M3/S .050 .300 .500 .220 .400 .500 .000 .200

FC Q" * * " .. . $ Q"

-------~-~----------~~~--------------------~------------~----------~-----

I
-----------------------------~-----------~~--------_.~-----------~-------

I ITEM DIM I RESULT

-----------------------~~~--------~~-----------~~---------~~---------~---

RN 25 26 27 28 29 30 31 32

I
PN 2!3A 2/4 4/1 4/2 4/3 4/4 215 5/1

DN 2/4 2/5 4/2 4/3 4/4 4/5 2/6 2/6

PT 99 99 99 99 99 99 99 99

DHGL M 4.455 4.335 7.815 6.564 4.914 4.346 4.111 4.111

00 M .100 .525 .375 .450 .450 .525 .525 .375

I
QO M3/S .008 .234 .181 .379 .496 .464 .404 .099

VEL MIS 1.080 1.080 1.638 2.382 3.122 2.144 1.866 .900

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0196 .0024 .0082 .0137 .0235 .0092 .0070 .0025

LEN M 43.00 5.50 11.50 11.00 28.00 16.00 19.50 9.00

I
HGLP M 5.298 4.348 7.909 6.980 5.571 4.492 4.246 4.133

KU .00 1. 80 .00 .50 2.00 1.80 .50 .00

KW .00 1.80 5.00 .50 2.00 1.80 .50 5.00

UHGL M 5.298 4.455 7.909 7.125 6.564 4.914 4.335 4.133

UWSL M 5.298 4.455 8.593 7.125 6.564 4.914 4.335 4.340

I
MWSL M 5.300 4.455 8.597 8.395 6.956 4.919 4.397 4.340

IF M3/S -.531 .226 .181 .200 .120 -.030 .170 .099

IC M3/s 10.000 .500 .300 .200 .120 .200 .170 .200

FC Q" * * * . Q* . *

------------~---------~--~----------~-----------_._---------~---------~~-

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 100 YEARS

I
PROJECT:PEARL BEACH 2

~~----------------------~------------~---------------------------------+-

lITEM DIMI RESULT

---~~-~----------------------~~-----------~----------~-------------------

I
RN 33 34 35 36 37 38 39 40

PN 2/6 217 D2 4/5 4/6 417 D3 1/1

ON 217 D2 D3 4/6 417 D3 D4 1/2

PT 99 99 99 99 99 99 99 99

DHGL M 3.420 3.300 3.200 4.015 3.420 3.200 3.133 5.172

I
00 M .600 2.100 2.100 .525 .600 2.100 2.100 .375

QO M3/S .461 .455 1. 398 .372 .370 .365 1.669 .039

VEL M/S, 1.629 .131 .403 1.719 1. 310 .105 .482 .349

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0045 .0000 .0001 .0059 .0029 .0000 .0001 .0004

I
LEN M 37.00 5.00 5.00 5.00 37.00 5.00 5.00 10.00

HGLP M 3.840 3.400 3.300 4.044 3.840 3.400 3.200 5.176

KU 2.00 .00 .00 2.00 2.00 .00 .00 .00

KW 2.00 .00 .00 2.00 2.00 .00 .00 5.00

I
UHGL M 4.111 3.400 3.300 4.346 4.015 3.400 3.200 5.176

UWSL M 4.111 3.400 3.300 4.346 4.015 3.400 3.200 5.207

MWSL M 4.110 3.500 3.450 4.349 4.110 3.500 3.400 5.205

IF M3/S -.020 .000 .000 -.090 .000 .000 .000 .039

I

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

IC M3/S 

FC

.000 

@*

.000 

$

.450 

QO’

.000 

$

.000 

$

--------~-~--------~-~---------~---------------------~--~------~~--------

.400 

..

.000 

$

-----------~---------~-~-------~---------

I ITEM DIMI RESULT

-------------------------~------~--------

RN 41 42 43 44

PN 1/2 1/3 1/4 D4

DN 1/3 1/4 D4 D4

PT 99 99 99 0

DHGL M 4.514 3.480 3.133 .000

DO M .375 .450 2.100 2.100

QO M3/S .212 .256 .250 7.947

VEL MIS 1.922 1. 610 .072 .000

KP .00 .00 .00 .00

SF M/M .0112 .0063 .0000 .0000

LEN M 25.00 57.00 10.00 .00

HGLP M 4.796 4.290 3.400 .000

KU 2.00 1. 70 .00 .00

KW 2.00 1.70 .00 .00

UHGL M 5.172 4.514 3.400 3.133

UWSL M 5.172 4.514 3.400 3.133

MWSL M 5.170 5.070 3.500 3.133

IF M3/S .174 .046 .000 .000

IC M3/s .280 .600 .000 .000

FC
* $ $*

--~--~---------~---------~-~-------------

END OF SUMMARY RETURN PERIOD 100 YEARS

---~~----------~----------~~-----------------

ITEM MEANING

-----------------~-----------------------~---

RN REACH NUMBER 

PN PIT NAME 

DN DOWNSTREAM PIT NAME 

PT PIT TYPE 

DHGL DOWNSTREAM TAKE-OFF HGL 

DO PIPE DIAMETER 

QO PIPE FLOW 

VEL PIPE VELOCITY, 

KP INTER-NODAL LOSS COEFFICIENT 

SF PIPE FRICTION SLOPE 

LEN PIPE LENGTH 

HGLP PIT DOWNSTREAM HGL 

KU PIT PRESSURE CHANGE COEFFICIENT 

KW PIT WATER SURFACE COEFFICIENT 

UHGL PIT UPSTREAM HGL. 

UWSL PIT WATER SURFACE LEVEL’ 

MWSL PIT WATER SURFACE LEVEL LIMIT 

IF PIT INLET FLOW 

IC PIT INLET CAPACITY 

FC REACH FAILURE (LIMIT) CODE

LIMIT CODES .. 

* 

Ii 

$

HYDRAULIC LIMITING 

INLET LIMITING 

INLET SURCHARGE 

ZERO INLET CAPACITY

,000 

$



I

I
***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

**********ww********************************************************************************************

RETURN 

PERIOD 

YEARS
w*******************************************************************************************************I

TOTAL 

FLOW 

CUMEC

POINT NO 6/1

I
20 

100

.004 

.006

POINT NO 7/1

I 20 

100

.082 

.121

POINT NO 612

I 20 

100

.116 

.164

POINT NO 9/1

I 20 

100

.398 

.567

POINT NO 2/1

I 20 

100

.736 

1. 091

POINT NO 4/1

I 20 

100

1. 051 

1.614

I
POINT NO 1/1

20 1. 851 

100 2.830 

?

I

CRITICAL RAINFALL 

AREA TC INTENSITY 

KIN MM/HR

EQ IMP 

AREA 

HA

7.00 

7.00

7.00 

7.00

7.11 

7.22

11.00 

11.00

11.00 

11.00

11.00 

11. 00

11.00 

11.00

172.97 

222.87

172.97 

222.87

172 .02 

220.49

145.58 

188.28

145.58 

188.28

145.58 

188.28

145.58 

188.28

.009 

.009

.171 

.195

.243 

.267

.985 

1.083

1.106 

1.213

1.213 

1. 335

2.426 

2.670

PIPE 

FLOW 

CUMEC

.004 

.006

.082 

.120

.116 

.163

.110 

.110

.175 

.175

.181 

.181

.042 

.039

OVERLAND 

FLOW NODE 

CUMEC

.000 6/2 

.000 6/2

.000 612 

.000 6/2

.000 6/3 

.000 6/3

.000 9/2 

.000 9/2

.000 2/2 

.000 2/2

.000 4/2 

.000 4/2

1.809 1/2 

2.791 112

OUTFLOWS 

FLOW NODE 

CUMEC

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 9/1 

.001 9/1

.288 2/1 

.457 2/1

.561 4/1 

.916 4/1

.870 1/1 

1.434 1/1

.000 NONE 

.000 NONE

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

.01 

.01

.00 

.00

.08 

.08

.33 

.33

1. 62 

1. 62

LOCAL 

INFLOW 

CUMEC

.01 

.01

.004 

.006

.40 

.40

1.80 

1. 80

.32 

.32

.082 

.121

.40 

.40

2.00 

2.00

.40 

.40

.030 

.039

.80 

.80

4.00 

4.00

.398 

.566

.447 

.634

.491 

.698

.981 

1. 396

********************************************************************************************************

RETURN 

PERIOD 

YEARS

********************************************************************************************************I

TOTAL 

FLOW 

CUMEC

POINT NO 1/2

I
20 

100

1. 874 

2.851

POINT NO 1/3

I
20 

100

.247 

.257

POINT NO 1/4

I 20 

100

1.859 

2.815

POINT NO 6/3

I 20 

100

.132 

.182

POINT NO 6/4

I 20 

100

.131 

.175

POINT NO 8/1

I 20 

100

2.280 

3.263

I
POINT NO 6/5

I

I

20 1. 70S 

100 1.738

CRITICAL 

AREA TC 

MIN

11.09 

11.17

11.38 

11. 38

11.86 

11.99

7.23 

7.58

7.50 

8.38

21. 00 

21. 00

21.16 

21.19

RAINFALL 

INTENSITY 

MM/HR

145.09 

187.16

143.58 

185.74

141.19 

181. 87

170.97 

216.63

168.73 

208.88

109.78 

142.86

109.40 

142.29

EQ IMP 

AREA 

HA

2.498 

2.742

2.588 

2.832

2.588 

2.832

.279 

.303

.279 

.303

7.475 

8.221

7.754 

8.524

PIPE 

FLOW 

CUMEC

.214 

.212

.247 

.256

.241 

.250

.133 

.181

.131 

.174

1. 626 

1. 626

1.710 

1. 730

OVERLAND 

FLOW NODE 

CUMEC

.000 1/3 

.000 1/3

.001 1/4 

.001 1/4

1. 618 D4 

2.566 D4

.000 6/4 

.001 6/4

.000 6/5 

.000 6/5

.000 6/5 

.000 6/S

.000 6/6 

.008 6/6

OUTFLOWS 

FLOW NODE 

CUMEC

1.660 1/4 

2.638 1/4

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 6/6 

.001 6/6

.653 6/6 

1.637 6/6

.000 NONE 

.000 NONE

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

2.50 

2.50

.88 

.88

4.08 

4.08

LOCAL 

INFLOW 

CUMEC

.029 

.037

.036 

.046

4.18 

4.18

.000 

.000

.98 

.98

4.18 

4.18

.44 

.44

.017 

.022

.98 

.98

.12 

.12

.12 

.12

12.30 

12.30

2.~2 
2.62

12.74 

12.74

.44 

.44

.000 

.000

2.280 

3.263

.000 

.000

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT A 

20, 100 V.., ARI - Improved (Min + Beryl) 
File: P.arl 12.out



I

I
?

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

**********~*********************************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC

********************************************************************************************************

I
POINT NO 6/6

20 2.544 

100 3.629

I
POINT NO 9/2

20 .135 

tOO .141

I
POINT NO 6/7

20 2.710 

100 3.821

I
POINT NO 6/8

20 2.754 

100 3.878

I
POINT NO 6/9

20 2.731 

100 3.860

I
POINT NO 6/10

20 2.773 

100 3.934

I POINT NO 6/11

20 

100 

?

2.386 

2.397

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***I

CRITICAL RAINFALL 

AREA TC INTENSITY 

MIN MM/HR

21.27 

21. 32

11.13 

11.38

21. 35 

21. 37

21.43 

21.45

21. 81 

21. 67

22.23 

21. 90

22.29 

21. 95

109.12 

141.89

144.90 

185.73

108.95 

141. 73

108.75 

141.49

107.86 

140.83

106.90 

140.13

106.76 

139.98

EQ IMP 

AREA 

HA

8.394 

9.208

1.048 

1.146

9.667 

10.579

9.829 

10.741

9.829 

10.741

10.053 

10.980

10.084 

11.011

PIPE 

FLOW 

CUMEC

1. 744 

1.770

.010 

.010

.928 

.928

1. 525 

1. 525

1. 562 

1. 562

2.380 

2.387

2.375 

2.390

OVERLAND 

FLOW NODE 

CUMEC

.800 6/7 

1.859 6/7

.125 6/7 

.131 6/7

1.781 6/8 

2.892 6/8

1.229 6/9 

2.353 6/9

1.169 6/10 

2.298 6/10

.000 6/11 

.000 6/11

.000 6/12 

.000 6/12

OUTFLOWS 

FLOW NODE 

CUMEC

.394 

1.547

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

.000 

.000

NONE 

NONE

3.00 

3.00

3.65 

3.65

3.83 

3.83

3.83 

3.83

3.96 

3.96

4.00 

4.00

13.68 

13.68

.40 

.40

1. 69 

1. 69

LOCAL 

INFLOW 

CUMEC

.194 

.269

.025 

.033

.068 

.089

.049 

.064

.000 

.000

.066 

.093

.009 

.012

********************************************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC
*******************************************************w********************w***************************

POINT NO 6/12

I 20 

100

2.354 

2.378

POINT NO 6/13

I 20 2.346 

100 2.374

I
POINT NO 2/2

20 .211 

100 .221

I
POINT NO 3/1

20 .891 

100 2.569

I
POINT NO 3/2

20 .939 

100 2.612

I
POINT NO 6/14

20 2.977 

100 4.294

I POINT NO 6/15

20 2.968

I

I

CRITICAL RAINFALL 

AREA TC INTENSITY 

MIN MM/HR

22.70 

22.17

22.88 

22.27

11.08 

11.16

11.00 

11.00

11.08 

11.15

23.10 

22.41

23.24

105.83 

139.33

105.43 

139.05

145.14 

187.22

145.58 

188.28

145.14 

187.27

104.96 

138.66

104.66

EQ IMP 

AREA 

HA

10.084 

11.011

10.084 

11.011

1.196 

1.303

.967 

1.027

10.356 

11. 301

10.356

PIPE 

FLOW 

CUMEC

2.326 

2.326

2.292 

2.292

.877 

.937

2.772 

2.772

2.754

OVERLAND 

FLOW NODE 

CUMEC

.029 6/13 

.053 6/13

.054 6/14 

.082 6/14

.212 

.220

.000 2/3 

.000 2/3

.066 

.065

.825 3/2 

2.504 3/2

.161 

.159

.000 2/3 

.000 2/3

.205 6/15 

1.522 6/15

.215 D2

OUTFLOWS 

FLOW NODE 

COMEC

.000 

.000

NONE 

NONE

.000 

.000

NONE 

NONE

.000 

.000

NONE 

NONE

.000 

.000

NONE 

NONE

3/1 

3/1

.011 3/2 

.007 3/2

15.62 

15.62

15.80 

15.80

15.80 

15.80

16.13 

16.13

16.17 

16.17

CUMULATIVE AREAS 

IMPERV TOTAL 

HA HA

.000 NONE 

.000 NONE

.000 

.000

NONE 

NONE

.000 

.001

3/1 

3/1

.000 

.000

NONE 

NONE

.778 

2.452

6/14 

6/14

.000 

.000

NONE 

NONE

.000 NONE

4.00 

4.00

16.17 

16.17

4.00 

4.00

16.17 

16.17

.50 

.50

1. 90 

1. 90

.50 

.50

1. 30 

1. 30

.60 

.60

1. 40 

1.40

4.16 

4.16

16.57 

16.57

4.16 16.57

LOCAL 

INFLOW 

CUMEC

.000 

.000

.000 

.000

.036 

.047

.354 

.490

.036 

.047

.079 

.112

.000



I

I
100 

?

4.283

***RATHGL HYDROLOGIC

138.2822.54 11. 301

ANALYSIS

2.754

CRITICAL

1. 529 D2

AREA RESULTS***

.000 NONE 4.16 16.57 .000

w*******************************************************************************************************

I
RETURN 

PERIOD 

YEARS

TOTAL 

FLOW 

CUMEC

********************************************************************************************************

I
POINT NO 213

20 .382 

100 .393

I
POINT NO 2/3A

20 .377 

100 .387

I
POINT NO 2/4

20 .369 

100 .378

I POINT NO 4/2

20 .216 

100 .227

I POINT NO 413

20 .230 

100 .245

I POINT NO 4/4

20 .240 

100 .256

I POINT NO 2/5

I
20 

100 

7

.830 

1. 035

CRITICAL 

AREA TC 

MIN

11.23 

11. 48

11.64 

11.95

12.22 

12.62

11.13 

11.12

11.19 

11.25

11. 34 

11.57

11.00 

12.69

RAINFALL 

INTENSITY 

MM/HR

144.38 

185.09

142.24 

182.13

139.45 

178.17

144.91 

187.49

144.59 

186.60

143.78 

184.51

145.58 

177.73

***RATHGL HYDROLOGIC

EQ IMP 

AREA 

HA

2.194 

2.365

2.194 

2.365

2.194 

2.365

1.303 

1. 425

1.339 

1.461

1. 366 

1.488

3.293 

3.695

ANALYSIS

PIPE 

FLOW 

CUMEC

.384 

.391

.008 

.008

.258 

.234

.217 

.226

.231 

.244

.240 

.255

.381 

.404

CRITICAL

OVERLAND 

FLOW NODE 

CUMEC

.000 2/3A 

.002 2/3A

.368 2/4 

.378 2/4

.111 2/5 

.144 2/5

.000 4/3 

.001 413

.000 4/4 

.001 4/4

.000 4/5 

.000 4/5

.000 2/6 

.000 2/6

AREA RESULTS"*-

OUTFLOWS 

FLOW NODE 

CUMEC

.000 

.000

NONE 

NONE

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

NONE 

NONE

NONE 

NONE

NONE 

NONE

2/5 

2/5

S/1 

5/1

1.14 

1.14

1.14 

1.14

1.14 

1.14

1.88 

1.88

3.33 

3.34

3.33 

3.34

3.33 

3.34

.50 

.50

2.10 

2.10

LOCAL 

INFLOW 

CUMEC

.014 

.019

.000 

.000

.000 

.000

.036 

.047

.014 

.019

.011 

.014

.504 

.657

********************************************************************************************************

.000 

.000

NONE 

NONE

.54 

.54

2._14 

2.14

I
RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLANO OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE I MPERV TOTAL INFLOW 

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC 

**********************************w*********wwww******************************************************w*

I
POINT NO 5/1

20 .590 

100 .864

I
POINT NO 2/6

20 .462 

100 .480

I
POINT NO 217

20 .862 

100 1.073

I POINT NO D2

20 3.693 

100 5.114

I POINT NO 4/5

20 .257 

100 .276

I POINT NO 4/6

20 

100

.256 

.274

I POINT NO 417

I

I

7.00 

7.00

11.16 

12.88

11.47 

13.25

12.90 

13.38

11.48 

11.81

11. 53 

11.88

172.97 

222.87

144.72 

176.68

143.12 

174.59

136.31 

173.93

143.09 

183.00

142.80 

182.56

.117 

.117

3.410 

3.812

3.410 

3.812

11.141 

12.336

1.411 

1. 533

1.411 

1.533

.099 

.099

3.015 

2.582

.000 2/6 

.000 2/6

.463 

.460

.000 217 

.020 217

.458 

.455

.404 D2 

.618 D2

.678 03 

2.532 D3

.257 

.;a75

.000 4/6 

.000 4/6

.256 

.273

.000 417 

.001 417

.000 

.000

.000 

.000

.000 

.000

.000 

.001

.449 

.631

.491 217 

.764 217

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 417 

.001 417

.000 

.000

NONE 

NONE

2.01 

2.01

2.01 

2.01

6.16 

6.16

.57 

.57

2.17 

2.17

4.88 

5.17

.13 

.13

5.01 

5.30

5.01 

5.30

16.65 

17.30

.62 

.62

2.22 

2.22

.62 

.62

2.22 

2.22

.13 

.13

.056 

.072

.000 

.000

.000 

.000

.000 

.000

.018 

.023

.000 

.000



I

I
20 .253 11.84 141.26 1.411 .253 .000 D3 .000 NONE .62 2.22 .000

100 .269 12.50 178.85 1. 533 .267 .003 D3 .000 NONE .62 2.22 .000

?

......RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS’’’.’’

I
****************************************************************************************~~**************

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE I MPERV TOTAL INFLOW

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC

********************************************************************************************************

I POINT NO D3

20 3.931 12.82 136.69 12.505 3.237 .694 D4 .000 NONE 6.78 18.79 .000

I
100 5.361 13.42 173.69 13.852 2.833 2.528 D4 .000 NONE 6.78 19.50 .000

POINT NO D4

20 5.741 11.94 140.78 14.679 5.741 .000 NONE .000 NONE 7.76 22.19 .000

I
100 8.032 12.67 177.89 16.256 8.032 .000 NONE .000 NONE 7.76 22.97 .000

......RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS......

*******************************************************************************

I
RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

********************************************-**********************************

I
POINT NO 6/1

20 .004 7.00 172.97 .009 .004 .000 6/2 .000 NONE .01

100 .006 7.00 222.87 .009 .006 .000 6/2 .000 NONE .01

I
POINT NO 7/1

20 .082 7.00 172.97 .171 .082 .000 6/2 .000 NONE .32

100 .121 7.00 222.87 .195 .120 .000 6/2 .000 NONE .32

I POINT NO 6/2

20 .116 7.11 172 .02 .243 .116 .000 6/3 .000 9/1 .40

100 .164 7.22 220.49 .267 .163 .000 6/3 .001 9/1 .40

I POINT NO 9/1

20 .398 11.00 145.58 .985 .110 .000 9/2 .288 2/1 1. 62

100 .567 11.00 188.28 1. 083 .110 .000 9/2 .457 2/1 1. 62

I POINT NO 2/1

20 .736 11.00 145.58 1.106 .175 .000 2/2 .561 4/1 1. 80

100 1.091 11.00 188.28 1.213 .175 .000 2/2 .916 4/1 1. 80

I POINT NO 4/1

20 1.051 11.00 145.58 1.213 .181 .000 4/2 .870 1/1 2.00

100 1.614 11.00 188.28 1.335 .181 .000 4/2 1.434 1/1 2.00

I POINT NO 1/1

20 1.851 11.00 145.58 2.426 .042 1.809 1/2 .000 NONE 4.00

I
100 2.830 11.00 188.28 2.670 .039 2.791 1/2 .000 NONE 4.00

....*RATHGL HYDROLOGlC ANALYSIS TOTAL AREA RESULTS***

*******************************************************************************

I
RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

*******************************************************************************

I
POINT NO 1/2

20 1.874 11.09 145.09 2.498 .214 .000 1/3 1. 660 1/4 4.08

100 2.851 11.17 187.16 2.742 .212 .000 1/3 2.638 1/4 4.08

I
POINT NO 1/3

20 .247 11.38 143.58 2.588 .247 .001 1/4 .000 NONE 4.18

100 .257 11.38 185.74 2.832 .256 .001 1/4 .000 NONE 4.18

I POINT NO 1/4

20 1.859 11.86 141.19 2.588 .241 1.618 D4 .000 NONE 4.18

I

I



I

I
100 2.815 11. 99 181.87 2.832 .250 2.566 D4 .000 NONE 4.18

POINT NO 6/3

20 .132 7.23 170.97 .279 .132 .000 6/4 .000 NONE .44

I
100 .182 7.58 216.63 .303 .181 .001 6/4 .000 NONE .44

POINT NO 6/4

20 .131 7.50 168.73 .279 .131 .000 6/5 .000 6/6 .44

I
100 .175 8.38 208.88 .303 .174 .000 6/5 .001 6/6 .44

POINT NO 8/1

I
20 2.280 21.00 109.78 7.475 1. 626 .000 6/5 .653 6/6 12.30

100 3.263 21. 00 142.86 8.221 1. 626 .000 6/5 1. 637 6/6 12.30.

POINT NO 6/5

I
20 1.705 21.16 109.40 7.754 1.705 .000 6/6 .000 NONE 12.74

100 1. 738 21.19 142.29 8.524 1.730 .008 6/6 .000 NONE 12.74

......RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS......

I
*******************w***********************************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENS 1 T AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

**************************..***************************************************

I POINT NO 6/6

20 2.544 21.27 109.12 8.394 1.744 .800 6/7 .000 NONE 13.68

100 3.629 21. 32 141.89 9.208 1.770 1. 859 6/7 .000 NONE 13.68

I POINT NO 9/2

20 .135 11.13 144.90 1.048 .010 .125 6/7 .000 NONE 1. 69

I
100 .141 11.38 185.73 1.146 .010 .131 6/7 .000 NONE 1. 69

POINT NO 6/7

20 2.710 21. 35 108.95 9.667 .928 1. 781 6/8 .000 NONE 15.62

I
100 3.821 21. 37 141.73 10.579 .928 2.892 6/8 .000 NONE 15.62

POINT NO 6/8

20 2.754 21.43 108.75 9.829 1. 525 1.229 6/9 .000 NONE 15.80

I
100 3.878 21.45 141.49 10.741 1.525 2.353 6/9 .000 NONE 15.80

POINT NO 6/9

20 2.731 21. 81 107.86 9.829 1. 562 1.169 6/10 .000 NONE 15.80

I
100 3.860 21. 67 140.83 10.741 1.562 2.298 6/10 .000 NONE 15.80

POINT NO 6/10

20 2.773 22.23 106.90 10.053 2.380 .000 6/11 .394 3/1 16.13

I
100 3.934 21.90 140.13 10.980 2.387 .000 6/11 1. 547 3/1 16.13

POINT NO 6/11

I
20 2.386 22.29 106.76 10.084 2.375 .000 6/12 .011 3/2 16.17

100 2.397 21.95 139.98 11.011 2.390 .000 6/12 .007 3/2 16.17

""*RATHGL HYDROLOGIC ANALYSts TOTAL AREA RESULTS......

I
****************************************_.*************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE; OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

*******************************************************************************

I POINT NO 6/12

20 2.354 22.70 105.83 10.084 2.326 .029 6/13 .000 NONE 16.17

100 2.378 22.17 139.33 11.011 2.326 .053 6/13 .000 NONE 16.17

I POINT NO 6;13

20 2.346 22.88 105.43 10.084 2.292 .054 6/14 .000 NONE 16.17

I
100 2.374 22.27 139. OS 11.011 2.292 .082 6/14 .000 NONE 16.17

POINT NO 2/2

I

I



I

I
20 .211 11.08 145.14 1.196 .211 .000 2/3 .000 3/1 1. 90

100 .221 11.16 187.22 1.303 .220 .000 2/3 .001 3/1 1. 90

POINT NO 3/1

I
20 .891 11.00 145.58 .877 .066 .825 3/2 .000 NONE 1. 30

100 2.569 11.00 188.28 .937 .065 2.504 3/2 .000 NONE 1. 30

POINT NO 3/2

I
20 .939 11.08 145.14 .967 .161 .000 2/3 .778 6/14 1.40

100 2.612 11.15 187.27 1.027 .159 .000 2/3 2.452 6/14 1. 40

POINT NO 6/14

I
20 2.977 23.10 104.96 10.356 2.772 .205 6/15 .000 NONE 16.57

100 4.294 22.41 138.66 11.301 2.772 1.522 6/15 .000 NONE 16.57

POINT NO 6/15

I 20 2.968 23.24 104.66 10.356 2.754 .215 D2 .000 NONE 16.57

100 4.283 22.54 138.28 11. 301 2.754 1. 529 D2 .000 NONE 16.57

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

I ************************************************************.******************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

I
*******************************************************************************

POINT NO 2/3

20 .383 11.35 143.72 2.199 .383 .000 2/3A .000 NONE 3.34

I
100 .393 11.52 184.84 2.367 .391 .002 2!3A .000 NONE 3.34

POINT NO 2/3A

20 .377 11.77 141. 62 2.199 .008 .369 2/4 .000 NONE 3.34

I
100 .387 11.99 181. 89 2.367 .008 .379 2/4 .000 NONE 3.34

POINT NO 2/4

20 .370 12.34 138.86 2.199 .258 .112 2/5 .000 NONE 3.34

I 100 .379 12.65 177.95 2.367 .234 .144 2/5 .000 NONE 3.34

POINT NO 4/2

I
20 .216 11.13 144.91 1.303 .216 .000 4/3 .000 NONE 2.10

100 .227 11.12 187.49 1.425 .226 .001 4/3 .000 NONE 2.10

POINT NO 4/3

I
20 .230 11.19 144.59 1. 339 .230 .000 4/4 .000 NONE 2.14

100 .245 11.25 186.60 1.461 .244 .001 4/4 .000 NONE 2.14

POINT NO 4/4

I
20 .240 11.34 143.78 1. 366 .240 .000 4/5 .000 2/5 2.17

100 .256 11. 57 184.51 1. 488 .255 .000 4/5 .001 2/5 2.17

POINT NO 2/5

I
20 .849 12.39 138.64 3.446 .381 .000 2/6 .469 5/1 5.17

100 1.035 12.73 177.51 3.697 .404 .000 2/6 .631 5/1 5.17

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS*""

I
*******************************************************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

I
*********************************************w*********************************

POINT NO 5/1

20 .641 7.00 172.97 .117 .099 .000 2/6 .542 217 .13

I
100 .864 7.00 222.87 .117 .099 .000 2/6 .765 2/7 .13

POINT NO 2/6

20 .458 12.55 137.89 3. 563 .458 .000 217 .000 NONE 5.30

I
100 .480 12.92 176.46 3.814 .460 .020 217 .000 NONE 5.30

POINT NO 2/7

I

I



I

I

I

20 .881 12.86 136.50 3.563 .458 .422 D2 .000 NONE 5.30

100 1. 073 13 .29 174.38 3.814 .455 .618 D2 .000 NONE 5.30

POINT NO D2

20 3.641 23.28 104.57 13.919 3.015 .625 D3 .000 NONE 21. 87

100 5.125 22.63 138.04 15.115 2.582 2.543 D3 .000 NONE 21.87

POINT NO 4/5

20 .257 11.48 143. 09 1.411 .257 .000 4/6 .000 417 2.22

100 .276 11.81 183.00 1. 533 .275 .000 4/6 .001 4/7 2.22

POINT NO 4/6

20 .256 11. 53 142.80 1.411 .256 .000 417 .000 NONE 2.22

100 .274 11.88 182.56 1. 533 .273 .001 417 .000 NONE 2.22

POINT NO 417

20 .253 11.84 141.26 1.411 .253 .000 D3 .000 NONE 2.22

100 .269 12.50 178.85 1. 533 .267 .003 D3 .000 NONE 2.22

"’’’’’’’RATHGL HYDROLOGIC ANALYSIS TOTAL ARSA RESULTS"’’’’’’’

I

I

I

I

***-***************************************************************************

I

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS 

PERIOD FLOW AREA TC INTENSIT ARSA FLOW FLOW NODE FLOW NODE 

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC

’" TOTAL 

.. ARSA 

HA

*******************************************************************************

I

POINT NO D3

20 3. 825 23.32 104.48 15.330 3.237 .588 D4 .000 NONE 24.09

100 5.324 22.71 137.81 16.648 2.833 2.491 D4 .000 NONE 24.09

POINT NO D4

20 5.196 23.37 104.39 17.918 5.196 .000 NONE .000 NONE 28.27

100 7.444 22.79 137.57 19.480 7.444 .000 NONE .000 NONE 28.27I

I HGL PIPE NETWORK ANALYSIS SUMMARY 

PROJECT:PEARL BEACH 2

RETURN PERIOD 20 YEARS

I

_~~__________~~____________~~_____________.__________w_____________~_____

lITEM DIMI RESULT

-------------------~------------~------------------------~-----------~---

RN 1 2 3 4 5 6 7 8

PN 6/1 7/1 6/2 9/1 211 411 1/1 1/2

DN 6/2 6/2 6/3 9/2 2/2 4/2 1/2 1/3

PT 99 99 99 99 99 99 99 99

DHGL M 16.400 16.400 15.319 12.389 10.223 7.815 5.165 4.498

DO M .450 .450 .450 .375 .375 .375 .375 .375

QO M3/s .004 .082 .116 .110 .175 .181 .042 .214

VEL MIS .027 .517 .731 .996 1. 586 1. 638 .384 1. 935

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0000 .0007 .0013 .0031 .0077 .0082 .0005 .0114

LEN M 12.50 13 .00 22.00 23.00 15.00 11.50 10.00 25.00

HGLP M 16.550 16.700 16.350 14.370 10.615 7.909 5.170 4.783

KU 1. 70 5.00 .70 5.00 .00 .00 .00 2.00

KW 1. 70 5.00 .70 5.00 5.00 5.00 5.00 2.00

UHGL M 16.550 16.768 16.369 14.623 10.615 7.909 5.170 5.165

UWSL M 16.550 16.768 16.369 14.623 11.256 8.593 5.207 5.165

MWSL M 18.000 16.900 16.800 14.883 11.252 8.597 5.205 5.170

IF M3/S .004 .082 .030 .110 .175 .181 .042 .172

IC M3/S .500 .150 .100 .110 .300 .300 .400 .280

FC . ., .. .. ’"

I

I

I

I

------------~-+-------------~-----------------------_.-------------------

I

----------~------------~~-----------~-----------------------~~.----------

lITEM DIMI RESULT

---~-~-----------~-------------------------------------------------~-----

RN 9 10 11 12 13 14 15 16

PN 1/3 1/4 6/3 6/4 8/1 6/5 6/6 9/2

DN 1/4 D4 6/4 6/5 6/5 6/6 6/7 6/7

PT 99 99 99 99 99 99 99 99

DHGL M 3.480 3.133 11.398 11.348 11.348 10.752 10.495 10.495

DO M .450 2.100 .450 .450 .900 .900 .900 .100

QO M3/S .247 .241 .133 .131 1. 626 1.710 1. 744 .010

VEL MIS 1. 551 .070 .835 .823 2.556 2.689 2.742 1.254

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0058 .0000 .0017 .0017 .0067 .0074 .0077 .0263

LEN M 57.00 10.00 48.00 17.00 28.50 21.00 8.50 72.00

I

I

I

I



I

I
HGLP M 4.290 3.400 15.230 11. 377 12.460 10.980 10.560 12.389

KU 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

KW 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

UHGL M 4.498 3. 400 15.319 11. 398 12.793 11.348 10.752 12.389

UWSL M 4.498 3.400 15.319 11. 398 12.793 11.348 10.752 12.389

I
MWSL M 5.070 3.500 15.978 12.272 12.789 12.100 11. 301 12.392

IF M3/s .036 .000 .017 .000 1. 626 .000 .050 -.100

Ie M3/S .600 .000 .200 .000 10.000 .000 .050 .000

FC $ S .. $ . Ii"

-~~~~-----------~~-~~-------------~-----------------------------------~~-

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 20 YEARS

I
PROJECT,PEARL BEACH 2

-~~---------------------------~~~~---------------------------------~~~~--

lITEM DIMI RESULT

---------------------~~----------------~--------------_._~-------------~-

I
RN 17 18 19 20 21 22 23 24

PN 6/7 6/8 6/9 6/10 6/11 6/12 6/13 2/2

ON 6/8 6/9 6/10 6/11 6/12 6/13 6/14 2/3

PT 99 99 99 99 99 99 99 99

DHGL M 9.988 8.691 7.577 6.955 5.850 5.218 4.155 6.775

I
00 M .750 .750 .750 .900 .900 .900 .675 .450

QO M3/S .928 1. 525 1. 562 2.380 2.375 2.326 2.292 .212

VEL M/S 2.101 3.451 3.535 3.741 3.734 3.656 3.202 1. 332

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0057 .0152 .0159 .0142 .0142 .0136 .0149 .0043

I
LEN M 10.00 45.50 50.00 11.00 50.00 21. 50 26.00 26.00

HGLP M 10.045 9.381 8.373 7.220 6.600 5.510 4.695 10.160

KU 2.00 1.00 .50 .50 .50 .50 1.00 .70

KW 2.00 1. 00 .50 .50 .50 .50 1.00 .70

UHGL M 10.495 9.988 8.691 7.577 6.955 5.850 5.218 10.223

I
UWSL M 10.495 9.988 8.691 7.577 6.955 5.850 5.218 10.223

MWSL M 10.500 10.400 9.394 7.720 7.620 5.854 5.221 10.771

IF M3/S -.821 .600 .050 .840 .009 -.029 -.025 .036

IC M3/S .800 .600 .050 .840 .500 .050 .050 .500

I
Fe Ii" . * * Ii" @*

---------------------------~~---------------.------------~-------------~~

----~-----------------------------~~------------~-+--------------~-------

lITEM DIMI RESULT

~--~--------------~~-------------~~-~--------------~-~----------~~~------

I
RN 25 26 27 28 29 30 31 32

PN 3/1 3/2 6/14 6/15 2/3 2/3A 2/4 4/2

ON 3/2 2/3 6/15 02 2/3A 2/4 2/5 4/3

PT 99 99 99 99 99 99 99 99

DHGL M 7.203 6.775 3.880 3.400 5.302 4.459 4.313 5.760

I
00 M .375 .375 .917 2.100 .525 .100 .525 .450

QO M3/S .066 .161 2.772 2.754 .384 .008 .258 .217

VEL M/S .596 1. 458 2.100 .795 1.773 1.080 1.191 1. 365

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0011 .0065 .0056 .0002 .0063 .0196 .0029 .0045

I
LEN M 9.00 32.50 17.00 5.00 50.00 43.00 5.50 11.00

HGLP M 7.213 6.987 4.030 3.500 6.455 5.302 4.329 6.980

KU .00 2.00 .50 .00 2.00 .00 1. 80 .50

KW 5.00 2.00 .50 .00 2.00 .00 1. 80 .50

UHGL M 7.213 7.203 4.142 3.500 6.775 5.302 4.459 7.027

I UWSL M 7.304 7.203 4.142 3.500 6.775 5.302 4.459 7.027

MWSL M 7.301 7.206 4.418 3.900 7.106 5.300 4.455 8.395

IF M3/s .066 .095 .500 .000 .014 -.368 .249 .036

Ie M3/S .220 .400 .500 .000 .200 10.000 .500 .200

FC .. .. /I $ Ii" *

I ____~~_____________~________________~_____________~4~____________________

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 20 YEARS

PROJECT,PEARL BEACH 2

---------~-~------------------------------~~~------------~-----------~~--

I ITEM DIM I RESULT

I
--~-------------~-~--------------~.~-----------_.~-----------------------

RN 33 34 35 36 37 38 39 40

PN 4/3 4/4 2/5 5/1 2/6 2/7 02 4/5

ON 4/4 4/5 2/6 2/6 2/7 02 03 4/6

PT 99 99 99 99 99 99 99 99

I
DHGL M 4.288 4.082 4.114 4.114 3.420 3.300 3.200 3.924

00 M .450 .525 .525 .375 .600 2.100 2.100 .525

QO M3/S .231 .240 .381 .099 .463 .458 3.015 .257

VEL M/S 1. 453 1.111 1.758 .900 1.639 .132 .871 1.187

I
KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0051 .0025 .0062 .0025 .0046 .0000 .0003 .0028

LEN M 28.00 16.00 19.50 9.00 37.00 5.00 5.00 5.00

HGLP M 5.390 4.175 4.235 4.136 3.840 3.400 3.300 3.938

I

I



I

I
KU 2.00 1.80 .50 .00 2.00 .00 .00 2.00

KW 2.00 1.80 .50 5.00 2.00 .00 .00 2.00

UHGL M 5.605 4.288 4.313 4.136 4.114 3.400 3.300 4.082

UWSL M 5.605 4.288 4.313 4.343 4.114 3.400 3.300 4.082

MWSL M 6.956 4.919 4.397 4.340 4.110 3.500 3.450 4.349

I
IF M3/S .014 .011 .170 .099 .000 .000 .000 .018

IC M3/S .120 .200 .170 .200 .000 .000 .000 .450

FC II O’ $" $ $

-----~~------------------------~----------------------~.-----------------

~~~~--------------------------~----------

I
lITEM DIMI RESULT

---------~-------~--~--~-----------------

RN 41 42 43 44

PN 4/6 4/7 D3 D4

DN 417 D3 D4 D4

I PT 99 99 99 0

DHGL M 3.420 3.200 3.133 .000

DO M .600 2.100 2.100 2.100

QO M3/S .256 .253 3.237 5.741

I
VEL M/S .907 .073 .934 .000

KP .00 .00 .00 .00

SF M/M .0014 .0000 .0003 .0000

LEN M 37.00 5.00 5.00 .00

HGLP M 3.840 3.400 3.200 .000

I
KU 2.00 .00 .00 .00

KW 2.00 .00 .00 .00

UHGL M 3.924 3.400 3.200 3.133

UWSL M 3.924 3.400 3.200 3.133

MWSL M 4.110 3.500 3.400 3.133

I
IF M3/S .000 .000 .000 .000

IC M3/S .000 .000 .000 .000

FC $ $ $ SO’

---~-~-----------------------------------

I
END OF SUMMARY RETURN PERIOD 20 YJ;;ARS

HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 100 YEARS

I PROJECT,PEARL BEACH 2

---------~--~~-+~---------~--------------------------------++~-~~--------

lITEM DIMI RESULT

I
--~-~-~------~~--~~----------------------------------------~---~-~~~-----

RN 1 2 3 4 5 6 7 8

PN 6/1 7/1 6/2 9/1 2/1 4/1 1/1 1/2

DN 6/2 6/2 6/3 9/2 2/2 4/2 1/2 1/3

PT 99 99 99 99 99 99 99 99

I
DHGL M 16.400 16.400 15.395 12.391 10.229 7.815 5.172 4.514

DO M .450 .450 .450 .375 .375 .375 .375 .375

QO M3/S .006 .120 .163 .110 .175 .181 .039 .212

VEL M/S .035 .757 1. 024 .996 1.586 1.638 .349 1.922

KP .00 .00 .00 .00 .00 .00 .00 .00

I
SF M/M .0000 .0014 .0026 .0031 .0077 .0082 .0004 .0112

LEN M 12.50 13 .00 22.00 23.00 15.00 11.50 10.00 25.00

HGLP M 16.550 16.700 16.350 14.370 10.615 7.909 5.176 4.796

KU 1. 70 5.00 .70 5.00 .00 .00 .00 2.00

KW 1. 70 5.00 .70 5.00 5.00 5.00 5.00 2.00

I
UHGL M 16.550 16.846 16.387 14.623 10.615 7.909 5.176 5.172

UWSL M 16.550 16.846 16.387 14.623 11. 256 8.593 5.207 5.172

MWSL M 18.000 16.900 16.800 14.883 11.252 8.597 5.205 5.170

IF M3/S .006 .121 .039 .110 .175 .181 .039 .174

IC M3/S .500 .150 .100 .110 .300 .300 .400 .280

I FC II .. .. .. ..

----------------------------------------------_.._~---~------------------

_________________w_~_~____~~___________________________________________~~

I ITEM DIMI RESULT

I
_______________________~_w______~~__~~___________________________________

RN 9 10 11 12 13 14 15 16

PN 1/3 1/4 6/3 6/4 8/1 6/5 6/6 9/2

ON 1/4 D4 6/4 6/5 6/S 6/6 6/7 6/7

PT 99 99 99 99 99 99 99 99

I
DHGL M 3.480 3.133 11.443 11. 357 11.357 10.762 10.497 10.497

DO M .450 2.100 .450 .450 .900 .900 .900 .100

QO M3/S .256 .250 .181 .174 1. 626 1.730 1.770 .010

VEL M/S 1.610 .072 1.139 1.094 2.556 2.719 2.782 1.254

KP .00 .00 .00 .00 .00 .00 .00 .00

I
SF M/M .0063 .0000 .0032 .0029 .0067 .0075 .0079 .0263

LEN M 57.00 10.00 48.00 17.00 28.50 21.00 8.50 72.00

HGLP M 4.290 3.400 15.230 11. 407 12.460 10.980 10.564 12.391

KU 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

KW 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

I UHGL M 4.514 3.400 15.395 11.443 12.793 11. 357 10.762 12.391

UWSL M 4.514 3.400 15.395 11. 443 12.793 11. 357 10.762 12.391

MWSL M 5.070 3.500 15.978 12.272 12.789 12.100 11. 301 12.392

I

I



I

I
IF 10/S .046 .000 .022 .000 1. 626 .000 .050 -.099

IC M3/S .600 .000 .200 .000 10.000 .000 .050 .000

FC S $ " S . 9"

----------------~~------~~------~-----~-----------------~--------------~-

I HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 100 YEARS

PROJECT,PEARL BEACH 2

I
----~~-----~----------~---------------~---------~--------~--------~------

lITEM DIMI RESULT

______________________~________~________________w~_______~~______________

RN 17 18 19 20 21 22 23 24

PN 6/7 6/8 6/9 6/10 6/11 6/12 6/13 212

I
DN 6/8 6/9 6/10 6/11 6/12 6/13 6/14 2/3

PT 99 99 99 99 99 99 99 99

DHGL M 9.990 8.693 7.579 6.960 5.850 5.218 4.155 6.788

DO M .750 .750 .750 .900 .900 .900 .675 .450

QO M3/S .928 1. 525 1. 562 2.387 2.390 2.326 2.292 .220

I
VEL MIS 2.101 3.451 3.535 3.752 3.756 3.656 3.202 1. 386

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0057 .0152 .0159 .0143 .0143 .0136 .0149 .0047

LEN M 10.00 45.50 50.00 11.00 50.00 21. 50 26.00 26.00

I
HGLP M 10.047 9.384 8.375 7.220 6.600 5.510 4.695 10.160

KU 2.00 1.00 .50 .50 .50 .50 1.00 .70

KW 2.00 1.00 .50 .50 .50 .50 1.00 .70

UHGL M 10.497 9.990 8.693 7.579 6.960 5.850 5.218 10.229

UWSL M 10.497 9.990 8.693 7.579 6.960 5.850 5.218 10.229

I
MWSL M 10.500 10.400 9.394 7.720 7.620 5.854 5.221 10.771

IF M3/S -.847 .600 .050 .840 .012 - .053 -.029 .047

IC M3/S .800 .600 .050 .840 .500 .050 .050 .500

FC Ii" II . I Ii" Ii"

_~______________________~_______~______.~______v________________________~

I
------------------------------~-----_.------~-------_.-------~-------~---

lITEM DIMI RESULT

-------~--------------+--------~------~-------~-----------------------_.-

RN 25 26 27 28 29 30 31 32

PN 3/1 3/2 6/14 6/15 2/3 213A 2/4 4/2

I
DN 3/2 2/3 6/15 D2 2/3A 214 215 413

PT 99 99 99 99 99 99 99 99

DHGL M 7.208 6.788 3.880 3.400 5.298 4.455 4.335 5.760

DO M .375 .375 .917 2.100 .525 .100 .525 .450

QO M3/S .065 .159 2.772 2.754 .391 .008 .234 .226

I
VEL M/S .586 1.443 2.100 .795 1.808 1.080 1.083 1. 424

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0011 .0064 .0056 .0002 .0065 .0196 .0024 .0049

LEN M 9.00 32.50 17.00 5.00 50.00 43.00 5.50 11.00

I
HGLP M 7.217 6.995 4.030 3.500 6.455 5.298 4.348 6.980

KU .00 2.00 .50 .00 2.00 .00 1.80 .50

KW 5.00 2.00 .50 .00 2.00 .00 1.80 .50

UHGL M 7.217 7.208 4.142 3.500 6.788 5.298 4.455 7.032

UWSL M 7.305 7.208 4.142 3.500 6.788 5.298 4.455 7.032

I
MWSL M 7.301 7.206 4.418 3.900 7.106 5.300 4.455 8.395

IF M3/S .065 .095 .500 .000 .019 -.377 .226 .047

IC M3/s .220 .400 .500 .000 .200 10.000 .500 .200

FC
" " II $ 9* "

~----------------~--------~-------~----------------_.------~-------~-----

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 100 YEARS

PROJECT:PEARL BEACH 2

I -----~----------------------------------~-------~-----------------------~

lITEM DIMI RESULT

-~----------------------------------~-------+-------_.-------------------

RN 33 34 35 36 37 38 39 40

I
PN 4/3 4/4 215 5/1 2/6 2/7 D2 4/5

DN 4/4 4/5 2/6 2/6 217 D2 D3 4/6

PT 99 99 99 99 99 99 99 99

DHGL M 4.302 4.115 4.110 4.110 3.420 3.300 3.200 3.935

I
DO M .450 .525 .525 .375 .600 2.100 2.100 .525

QO M3/S .244 .255 .404 .099 .460 .455 2.582 .275

VEL MIS 1. 533 1.177 1.866 .900 1.628 .131 .746 1.268

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0057 .0028 .0070 .0025 .0045 .0000 .0002 .0032

I
LEN M 28.00 16.00 19.50 9.00 37 .00 5.00 5.00 5.00

HGLP M 5.390 4.175 4.246 4.133 3.840 3.400 3.300 3.951

KU 2.00 1.80 .50 .00 2.00 .00 .00 2.00

KW 2.00 1.80 .50 5.00 2.00 .00 .00 2.00

UHGL M 5.629 4.302 4.335 4.133 4.110 3.400 3.300 4.115

I
UWSL M 5.629 4.302 4.335 4.339 4.110 3.400 3.300 4.115

MWSL M 6.956 4.919 4.397 4.340 4.110 3.500 3.450 4.349

IF M3/s .019 .015 .170 .099 -.020 .000 .000 .023

I

I



I

I
IC M3/S 

FC

.120 .200 .170 

*

.200 .000 

@*

.000 

$

---~~------------------~~--------~---------~------------~----------------

.000 

$

.450

*

I

~--------------~------------~------------

lITEM DIMI RESULT

~-~-----------------------~-------~------

RN 41 42 43 44

PN 4/6 4/7 D3 D4

DN 4/7 D3 D4 D4

PT 99 99 99 0

DHGL M 3.420 3.200 3.133 .000

DO M .600 2.100 2.100 2.100

QO M3/S .273 .267 2.833 8.032

VEL MIS .965 .077 .818 .000

KP .00 .00 .00 .00

SF MIM .0016 .0000 .0002 .0000

LEN M 37.00 5.00 5.00 .00

HGLP M 3.840 3.400 3.200 .000

KU 2.00 .00 .00 .00

KW 2.00 .00 .00 .00

UHGL M 3.935 3.400 3.200 3.133

UWSL M 3.935 3.400 3.200 3.133

MWSL M 4.110 3.500 3.400 3.133

IF M3/S .000 .000 .000 .000

IC MJ/S .000 .000 .000 .000

FC $ $ $ $*

---------------~-------------------------

END OF SUMMARY RETURN PERIOD 100 YEARS

-~-----------~------------~-------------~----

ITEM MEANING

------~--------------------------------------

I

I

I

I

I

I
RN REACH NUMBER 

PN PIT NAME 

ON DOWNSTREAM PIT NAME 

PT PIT TYPE 

DHGL DOWNSTREAM TAKE-OFF HGL 

DO PIPE DIAMETER 

QO PIPE FLOW 

VEL PIPE VELOCITY 

KP INTER-NODAL LOSS COEFFICIENT 

SF PIPE FRICTION SLOPE 

LEN PIPE LENGTH 

HGLP PIT DOWNSTREAM HGL 

KU PIT PRESSURE CHANGE COEFFICIENT 

KW PIT WATER SURFACE COEFFICIENT 

UHGL PIT UPSTREAM HGL 

UWSL PIT WATER SURFACE LEVEL 

MWSL PIT WATER SURFACE LEVEL LIMIT 

IF PIT INLET FLOW 

IC PIT INLET CAPACITY 

FC REACH FAILURE (LIMIT) CODE

I

I

I

I ----------------~------------~.----------~~--

LIMIT CODES .. 

# 

Ii 

$

HYDRAULIC LIMITING 

INLET LIMITING 

INLET SURCHARGE 

ZERO INLET CAPACITYI

I

I

I

I

I

I

I



I

I
***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

*********~*****W******************W*********************************************************************

RETURN 

PERtoD 

YEARS

********************************************************************************************************I

TOTAL 

FLOW 

CUMEC

POINT NO 10/1

I
20 

100

.346 

.492

CRlTICAL 

AREA TC 

IUN

11.00 

11.00

POINT NO 10/2

I 20 

100

.382 

.537

11.05 

11.09

POINT NO 11/1

I 20 

100

.848 

1.255

11.00 

11.00

POINT NO 12/1

I 20 

100

.728 

1.192

11.00 

11.00

POINT NO 10/2a

I 20 

100

.199 

.199

11.16 

11.28

POINT NO 10/3

I 20 

100

.198 

.197

11.28 

11.48

I
POINT NO 10/4

20 .360 

100 .417 

?

I

11.53 

11.90

RAINFALL 

INTENSITY 

MM/HR

145.58 

188.28

145.34 

187.66

145.58 

188.28

145.58 

188.28

144.75 

186.44

144.11 

185.12

142.80 

182.43

EQ IMP 

AREA 

HA

.856 

.940

.946 

1.030

1. 646 

1. 753

.374 

.399

.946 

1.030

.946 

1.030

1. 358 

1.469

PIPE 

FLOW 

CUMEC

.100 

.100

.200 

.200

.272 

.272

.076 

.076

OVERLAND 

FLOW NODE 

CUMEC

.246 10/2 

.392 10/2

.000 10/2a 

.000 10/2a

.000 10/5 

.000 10/5

.651 10/6 

1.116 10/6

.200 

.199

.000 10/3 

.000 10/3

OUTFLOWS 

FLOW NODE 

CUMEC

.000 NONE 

.000 NONE

.182 11/1 

.337 11/1

.577 

.983

12/1 

12/1

.199 

.198

.000 10/4 

.000 10/4

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.173 

.229

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

CUMULATIVE AREAS 

I MPERV TOTAL 

HA HA

10/6 

10/6

1.00 

1.00

.30 

.30

1.40 

1.40

LOCAL 

INFLOW 

CUMEC

.346 

.492

.036 

.047

.666 

.917

.55 

.55

.151 

.209

.187 

.187

.000 10/5 

.000 10/5

.40 

.40

1. 50 

1. 50

.000 

.000

.000 

.000

.163 

.222

********************************************************************************************************

2.40 

2.40

.22 

.22

.40 

.40

1. 50 

1. SO

I

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERtoD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE I MPERV TOTAL INFLOW 

YEARS CUMEC MIN HM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC 

****************************************ww**********.***************************~********************~~*

POINT NO 10/5

I
20 

100

.441 

.423

11.18 

11. 37

POINT NO 10/6

I
20 

100

1.411 

1.928

11.26 

11.42

POINT NO 10/7

I 20 

100

1.465 

2.025

12.08 

11.91

PO INT NO 13 /1

I 20 

100

1. 524 

2.433

12.00 

12.00

POINT NO 10/8

I 20 

100

.882 

.886

12.18 

12.02

POINT NO 13/2

I 20 

100

1. 721 

2.639

12.06 

12.17

I
PO INT NO 13 /3

I

I

20 1. 665 

100 2.594

13.05 

12.69

144.61 

185. S4

144.21 

185.50

140.12 

182.38

140.49 

181.84

139.61 

181.72

140.22 

180.83

135.67 

177.72

2.959 

3.153

3.522 

3.741

3.764 

3.998

2.380 

2.540

3.800 

4.034

2.524 

2.684

2.524 

2.684

.443 

.424

.000 10/6 

.000 10/6

.939 

.939

.473 10/7 

.989 10/7

.871 

.871

.000 10/8 

.000 10/8

.258 

.258

1. 266 13/2 

2.175 13/2

.739 

.739

.000 10/9 

.000 10/9

.407 

.407

1.314 13/3 

2.232 13/3

.392 

.399

1.274 Dl 

2.195 Dl

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.594 

1.154

.000 NONE 

.000 NONE

.143 

.147

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

13/1 

13/1

13/2 

1312

1. 65 

1. 65

2.08 

2.08

2.23 

2.23

1. 40 

1. 40

2.27 

2.27

1. 56 

1. 56

1. 56 

1. 56

.40 

.40

1.50 

1. SO

.000 

.000

.076 

.097

.094 

.130

.929 

1.283

.014 

.018

.056 

.072

.000 

.000

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT B 

20 and 100 Va., ARI - Existing 
Fila: Paarl 2.out

.65 

.65

2.10 

2.10

4.42 

4.39

5.18 

5.15

5.53 

5.50

3.50 

3.50

5.57 

5.54

3.66 

3.66

3.66 

3.66



I

I
?

***********************************************************************************~********************

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

I
RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPl OWRLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PlRIOD FLOW AREA TC INTlSITY AREA FLOW FLOW NODl FLOW NODE I MPERV TOTAL INFLOW 

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC 

**************************************************************-*****************************************

I

I

I

POINT NO 10/9

20 .729 

100 .732

POINT NO D1

20 2.398 

100 3.324

12.56 

12.31

137.86 

179.99

3.800 

4.034

6.271 

6.668

.727 

.729

2.398 

3.324

.002 D1 

.002 D1

.000 NONE 

.000 NONE

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

12.60 

12.39

137.67 

179.49

.000 

.000

NONE 

NONE

.000 

.000

NONE 

NONE

*******************************************************************************

RETURN 

PERIOD 

YEARS

***********-*******************************************************************I

I

I

I

I

I

I

I

I

TOTAL 

FLOW 

CUMEC

TOTAL RAINFALL EQ IMP 

AREA TC INTlSIT AREA 

MIN MM/HR HA

POINT NO 10/1

20 

100

.346 

.492

11.00 

11.00

11.05 

11.09

11.00 

11.00

11.00 

11.00

11.16 

11.28

11. 28 

11.48

11.53 

11.90

145.58 

188.28

145.34 

187.66

145.58 

188.28

145.58 

188.28

144.75 

186.44

144.11 

185.12

142.80 

182.43

.946 

1.030

1.646 

1. 753

.946 

1.030

.946 

1.030

1.358 

1.469

P I PI’; OVERLAND 

FLOW FLOW NODE 

CUMEC CUMEC

.856 

.940

.374 

.399

.100 

.100

.246 10/2 

.392 10/2

OUTFLOWS 

FLOW NODE 

CUMEC

.000 NONE 

.000 NONE

.182 11/1 

.337 11/1

.577 12/1 

.983 12/1

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.000 NONE 

.000 NONE

.173 10/6 

.229 10/6

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

* TOTAL 

* AREA 

HA

1. 40 

1. 40

1. SO 

1. 50

2.40 

2.40

1. 50 

1. 50

1. SO 

1.50

2.10 

2.10

*******************************************************************************

RETURN 

PERIOD 

YEARS

*******************************************************************************I

I

I

I

I

I

POINT NO 10/2

20 

100

.382 

.537

POINT NO 11/1

20 

100

.848 

1.255

POINT NO 12/1

20 

100

.728 

1.192

POINT NO 10/2a

20 

100

.199 

.199

POINT NO 10/3

20 

100

.198 

.197

POINT NO 10/4

20 

100

.360 

.417

TOTAL 

FLOW 

CUMEC

TOTAL RAINFALL EQ IMP 

AREA TC INTENSIT AREA 

MIN MM/HR HA

POINT NO 10/5

20 

100

.447 

.443

POINT NO 10/6

20 

100

1. 391 

1. 896

POINT NO 10/7

20 

100

1. 445 

1. 992

11.95 

12.39

12.03 

12.45

12.84 

12.94

140.73 

179.47

140.36 

179.15

136.57 

176.33

3.005 

3.222

3.567 

3.810

3.809 

4.067

.200 

.200

.000 10/2a 

.000 10/2a

.272 

.272

.000 10/5 

.000 10/5

.076 

.076

.651 10/6 

1.116 10/6

.199 

.199

.000 10/3 

.000 10/3

.198 

.197

.000 10/4 

.000 10/4

.187 

.187

.000 10/5 

.000 10/5

PIPE OVERLAND 

FLOW FLOW NODE 

COHEC CUMBe

.443 

.424

.000 10/6 

.000 10/6

.939 

.939

.452 10/7 

.957 10/7

.871 

.871

.000 10/8 

.000 10/8

OUTFLOWS 

FLOW NODE 

CUMEC

.004 NONE 

.019 NONE

.000 NONE 

.000 NONE

.574 13/1 

1.121 13/1

* TOTAL 

* AREA 

HA

4.50 

4.50

5.26 

5.26

5.61 

5.61

2.27 

2.27

3.83 

3.83

.55 

.55

5.57 

5.54

9.13 

9.12

.000 

.000

.000 

.000



I

I

POINT NO 13/1

20 1. 519 12.00 140.49 2.380 .258 1.261 13/2 .000 NONE 3.50

100 2.438 12.00 181. 84 2.540 .258 2.180 13/2 .000 NONE 3.50

POINT NO 10/8

20 .882 12.95 136.09 3.845 .739 .000 10/9 .143 13/2 5.65

100 .886 13 .05 175.72 4.103 .739 .000 10/9 .147 13/2 5.65

POINT NO 13/2

20 1.720 12.06 140.22 2.524 .407 1. 313 13/3 .000 NONE 3.66

100 2.649 12.17 180.83 2.684 .407 2.242 13/3 .000 NONE 3.66

POINT NO 13/3

20 1.664 13.05 135.67 2.524 .392 1.272 01 .000 NONE 3.66

100 2.603 12.69 177.72 2.684 .399 2.204 01 .000 NONE 3.66

......RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS......

I

I

I

I

*******************************************************************************

I

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE .. AREA

YEARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA

*******************************************************************************

POINT NO 10/9

20 .730 13.33 134.46 3.845 .727 .003 01 .000 NONE 5.65

100 .732 13.34 174.15 4.103 .729 .003 01 .000 NONE 5.65

POINT NO 01

20 2.376 13.37 134.28 6.369 2.376 .000 NONE .000 NONE 9.31

100 3.274 13.42 173.70 6.786 3.274 .000 NONE .000 NONE 9.31

HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 20 YEARS

PROJECT:PEARL BEACH 1

___________________________~~________________________~_4~______________~_

lITEM DIMI RESULT

--~~~~-------------------------~-~-------------------------~~------------

RN 1 2 3 4 5 6 7 8

PN 10/1 10/2 11/1 12/1 10/2& 10/3 10/4 10/5

ON 10/2 10/2a 10/5 10/6 10/3 10/4 10/5 10/6

PT 99 99 99 99 99 99 99 99

DHGL M 22.492 17.836 7.671 7.650 14.365 8.402 7.671 7.650

00 M .375 .375 .600 .450 .375 .375 .375 .600

QO M3/S .100 .200 .272 .076 .200 .199 .187 .443

VEL M/S .905 1.811 .961 .481 1.811 1.803 1.695 1.566

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0025 .0100 .0016 .0006 .0100 .0099 .0088 .0042

LEN M 5.50 20.00 22.00 9.50 22.00 46.00 50.00 5.00

HGLP M 22.506 22.325 7.706 7.656 17.786 14.095 8.109 7.671

KU 3.00 1.00 2.00 3.00 .30 1.00 2.00 .00

KW 3.00 1.00 2.00 3.00 .30 1.00 2.00 .00

UHGL M 22.631 22.492 7.800 7.691 17.836 14.261 8.402 7.671

UWSL M 22.631 22.492 7.800 7.691 17.836 14.261 8.402 7.671

MWSL M 23.361 23.261 7.800 7.691 18.041 14.916 8.402 7.700

IF M3/S .100 .100 .272 .076 .000 .000 -.009 .000

Ie M3/S .100 .100 .420 .100 .000 .000 .100 .000

FC * * .. .. $ $ Q" $

-------------------~~~-~-~--------------------------~~~------------------

-------------------~~-+~---~---------------------~-~-------------------~-

lITEM DIMI RESULT

~~~~~~------------------------+------------------------------------------

RN 9 10 11 12 13 14 15 16

PN 10/6 10/7 13/1 10/8 13/2 13/3 10/9 01

ON 10/7 10/8 13/2 10/9 13/3 01 01 01

PT 99 99 99 99 99 99 99 0

DHGL M 4.712 4.611 3.841 3.050 3.295 3.000 3.000 .000

00 M .600 .600 .450 .600 .525 2.100 2.100 2.100

QO M3/S .939 .871 .258 .739 .407 .392 .727 2.398

VEL MIS 3.319 1.541 .812 2.613 1.879 .113 .210 .000

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0185 .0040 .0016 .0115 .0071 .0000 .0000 .0000

LEN M 98.00 10.00 10.00 45.00 59.50 5.00 5.00 .00

HGLP M 6.527 4.652 3.940 3.568 3.715 3.200 3.000 .000

KU 2.00 .50 3.00 3.00 .70 .00 .00 .00

KW 2.00 .50 3.00 3.00 .70 .00 .00 .00

UHGL M 7.650 4.712 4.041 4.611 3.841 3.200 3.000 3.000

I

I

I

I

I

,I

I

I

I

I

I

I

I

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

UWSL 

MWSL 

IF 

IC 

FC

M 

M 

M3/S 

M3/S

7.650 

7.654 

.423 

.520

*

4.712 

4.715 

-.041 

.140 

@*

4.041 

4.036 

.258 

.470

*

4.611 

4.615 

-.129 

.200 

@*

3.841 

3.936 

.150 

.150 

II

3.200 

3.398 

.000 

.000 

$

END OF SUMMAAY RETURN PERIOD 20 YEARS

3.000 

3.100 

.000 

.000 

$

3.000 

3.000 

.000 

.000 

$*

HGL PIPE NETWORK ANALYSIS SUMMARY 

PROJECT,PEARL BEACH 1

RETURN PERIOD 100 YEARS

lITEM DIMI RESULT

RN 

PN 

DN 

PT 

DHGL 

DO 

QO 

VEL 

KP 

SF 

LEN 

HGLP 

KU 

KW 

UHGL 

UWSL 

MWSL 

IF 

IC 

FC

M 

M 

M3/S 

MIS

1 

10/1 

10/2 

99 

22.492 

.375 

.100 

.905 

.00 

.0025 

5.50 

22.506 

3.00 

3.00 

22.631 

22.631 

23.361 

.100 

.100 

II

M/M 

M 

M

M 

M 

M 

M3/S 

M3/S

lITEM DIMI RESULT

RN 

PN 

DN 

PT 

DHGL 

DO 

QO 

VEL 

KP 

SF 

LEN 

HGLP 

KU 

KW 

UHGL 

UWSL 

MWSL 

IF 

IC 

FC

M 

M 

M3/S 

MIS

9 

10/6 

1017 

99 

4.712 

.600 

.939 

3.319 

.00 

.0185 

98.00 

6.527 

2.00 

2.00 

7.650 

7.650 

7.654 

.441 

.520 

..

2 

10/2 

10/2a 

99 

17.836 

.375 

.200 

1.811 

.00 

.0100 

20.00 

22.325 

1.00 

1.00 

22.492 

22.492 

23.261 

.100 

.100 

II

10 

10/7 

10/8 

99 

4.611 

.600 

.871 

1. 541 

.00 

.0040 

10.00 

4.652 

.50 

.50 

4.712 

4.712 

4.715 

-.052 

.140 

@*

ITEM MEANtNG

MIM 

M 

M

M 

M 

M 

M3/S 

M3/S

3 

11/1 

10/5 

99 

7.669 

.600 

.272 

.961 

.00 

.0016 

22.00 

7.704 

2.00 

2.00 

7.798 

7.798 

7.800 

.272 

.420

11 

13/1 

13/2 

99 

3.841 

.450 

.258 

.812 

.00 

.0016 

10.00 

3.940 

3.00 

3.00 

4.041 

4.041 

4.036 

.258 

.470

4 

1211 

10/6 

99 

7.650 

.450 

.076 

.481 

.00 

.0006 

9.50 

7.656 

3.00 

3.00 

7.691 

7.691 

7.691 

.076 

.100

..

..

12 

10/8 

10/9 

99 

3.050 

.600 

.739 

2.613 

.00 

.0115 

45.00 

3.568 

3.00 

3.00 

4.611 

4.611 

4.615 

-.129 

.200 

Ii*

*

5 

10/2a 

10/3 

99 

14.365 

.375 

.199 

1.805 

.00 

.0099 

22.00 

17.786 

.30 

.30 

17.836 

17.836 

18.041 

.000 

.000 

$

6 

10/3 

10/4 

99 

8.401 

.375 

.198 

1. 795 

.00 

.0098 

46.00 

14.095 

1.00 

1.00 

14.259 

14.259 

14.916 

.000 

.000 

$

14 

13/3 

Dl 

99 

3.000 

2.100 

.399 

.115 

.00 

.0000 

5.00 

3.200 

.00 

.00 

3.200 

3.200 

3.398 

.000 

.000 

$

END OF SUMMAAY RETURN PERIOD 100 YEARS

RN REACH NUMBER 

PN PIT NAME 

DN DOWNSTREAM PIT NAME 

PT PIT TYPE 

DHGL DOWNSTREAM TAKE-OFF HGL 

DO PIPE DIAMETER 

QO PIPE FLOW 

VEL PIPE VELOCITY 

KP INTER-NODAL LOSS COEFFICIENT 

SF PIPE FRICTION SLOPE 

LEN PIPE LENGTH 

HaLP PIT DOWNSTREAM HGL 

KU PIT PRESSURE CHANGE COEFFICIENT 

KW PIT WATER SURFACE COEFFICIENT 

UHGL PIT UPSTREAM HGL 

UWSL PIT WATER SURFACE LEVEL

13 

1312 

13/3 

99 

3.295 

.525 

.407 

1.879 

.00 

.0071 

59. SO 

3.715 

.70 

.70 

3.841 

3.841 

3.936 

.150 

.150 

II

7 

10/4 

10/5 

99 

7.669 

.375 

.187 

1.695 

.00 

.0088 

50.00 

8.108 

2.00 

2.00 

8.401 

8.401 

8.402 

-.007 

.100 

Ii*

15 

10/9 

D1 

99 

3.000 

2.100 

.729 

.211 

.00 

.0000 

5.00 

3.000 

.00 

.00 

3.000 

3.000 

3.100 

.000 

.000 

$

8 

10/5 

10/6 

99 

7.650 

.600 

.424 

1. 501 

.00 

.0038 

5.00 

7.669 

.00 

.00 

7.669 

7.669 

7.700 

.000 

.000 

$

16 

Dl 

Dl 

o 

.000 

2.100 

3.324 

.000 

.00 

.0000 

.00 

.000 

.00 

.00 

3.000 

3.000 

3.000 

.000 

.000 

$*



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

MWSL 

IF 

IC 

FC

PIT WATER SURFACE LEVEL LIMIT 

PIT INLET FLOW 

PIT INLET CAPACITY 

REACH FAILURE (LIMIT) CODE

LIMIT CODES " 

. 

@ 

$

HYDRAULIC LIMITING 

INLET LIMITING 

INLET SURCHARGE 

ZERO INLET CAPACITY



I
***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

I ******************************.*****************************.*******.**********.***..******************* 

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVBRLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YEARS CUMEC NIN MIII/HR SA CUMEC CtlMEC CUMEC SA SA CUMEC 

*************************************-*********.****************.*************************...*********..

I
POINT NO 6/1

I
50 .005 7.00

POINT NO 7/1

50 .105 7.00

I POINT NO 6/2

50 .144 7.11

I
POINT NO 6/3

50 .163 7.23

POINT NO 6/4

I 50 .161 7.50

POINT NO 8/1

I
50 2.848 21.00

POINT NO 6/5

I
50 1.101 21.16

POINT NO 6/6

50 3.169 21.33

I POINT NO 9/1

50 .496 11.00

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

.33

?

I

201.39 .009

", 

.005
. 
000 6/2 .000 NONE .01 .005

201.39 .187 .105 .000 6/2

.01

.000 NONE .105

200.29 .259 .145 .000 6/3

.00 .32

199.08 .295 .164 .000 6/4

.000 NONE .08 .40 .035

196.51 .295 .161 .000 6/5

.000 NONE .12 .020

128.58 7.973 1.000 .000 6/5

.000 6/6

2.017 6/7

.110 .386 9/2

.44

.000 6/6 .12 .000

128.13 8.268 1.107

.44

1.848 6/6 2.50 12.30 2.848

127.65 8.937 1.151

.000 NONE 2.62 12.74 .000

169.88 1.050

.000 NONE 13.68 .2373.00

.000 NONE 1.62 .U6

******************************************************************************************************** 

RETIJRN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVBRLAND OUTFLOWS CtlMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YEARS CUMEC NIN MIII/HR SA cmmc CUMEC CUMEC SA SA CUMEC 

**********************....******************.*********..**************.*******.....*************.....**.I
POINT NO 9/2

I
50 .523 11.13

POINT NO 6/7

50 3.638 21. 40

I POINT NO 6/8

50 3.688 21.49

I POINT NO 6/9

50 3.659 21.87

I
POINT NO 6/10

50 3.708 22.28

POINT NO 6/11

I 50 2.073 22.34

POINT NO 6/12

I
50 2.049 22.76

POINT NO 6/13

50 2.041 22.94 

II POINT NO 2/1

I

I

169.09 1.113

127.45 10.275

127.22 10.437 1.245

126.19 10.437 1.243

125.09 10.671 2.065

124.93 10.702 2.066

123.86 10.702 2.041

123.40 10.702 1.32.4

.010 .513 6/7

.643 2.995 6/8

2.444 6/9

2.416 6/10

.000 6/11

.000 6/12

.007 6/13

.717 6/14

.000 NONE .030.40 1.69

.000 NONE .0803.65 15.62

.000 NONE 15.80 .0573.83

.000 NONE 3.83 .00015.80

1. 643 3/1 16.13 .0813.96

.007 3/2 16.16 .0114.00

.000 NONE .0004.00 16.16

.000 NONE 4.00 .00016.16

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT A 

50 Vear ARI - Existing 
File: P..rI 11.out



I

I 50 

?

11.00 1611.88

***RATBGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

.156.556 1.178 .400 2/2 NO!l’& .40 .556.000 1.80

I
..***..**..********...**.***..****************......**..**************************.****..*....*****.***. 

RETURN TOTAL CRITICAL RAINFALL EO 1MIi’ PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMIi’ERV TOTAL INFLOW 

YEARS CUMEC NIN MM/HR BA CUMEC CUMEC CUMEC BA BA CUMEC 

...*****......*********.****........**.*******************...........***********.***********..*********.

I POINT NO 2/2

50 .596 11.08 169.36

I
POINT NO 3/1

50 2.666 11.00 169.88

POINT NO 3/2

I 50 2.710 11.08 169.37

POINT NO 6/14

I
50 4.037 23.16 122.86

POINT NO 6/15

50 1.807 122.5123.30

II POINT NO 2/3

50 .685 11.23 168.49

I POINT NO 2/3A

50 .675 11.64 166.03

I
POINT NO 2/4

50 .662 12.22 162.81

POINT NO 4/1

I 50 

?

.611 11.00 169.88

***RATSGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

1.268 .000 2/3 .002 3/1 .50 1.90 .042.594

.917 2.602 3/2 .000 NONE .50 1.30 .433.064

1.007 .000 2/3 2.630 6/14 .60 1. 40 .042.080

10.986 e .000 6/15 6/5
10.986 .000 02 .006 5/1

4.16 16.56 .097

1.800

2.305 .545 .000 NO!l’&

4.16 16.56 .000

.140 2/3A

2.305 .666 2/4 .000 NONE

1.14 .017

.008

2.305 .430 2/5 .000 NONE

3.33

1.14 3.33 .000

.232

1.294 .181 .430 4/2 .000 NONE

1.14 3.33 .000

.40 2.00 .611

..***************************.........*********.****************.*************..**********.********..*** 

RETURN TOTAL CRITICAL RAINFALL EO 1MIi’ PIPE OVElU.ANO OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMIi’ERV TOTAL INFLOW 

YEARS CUMEC NIN MM/HR BA CUMEC CUMEC CUMEC BA BA CUMEC 

....***......**.*****************************...******************************************************_. 

II POINT NO 4/2

I

50 .650 169.1011.13

I POINT NO 4/3

50 .666 11.19 168.73

I
POINT NO 4/4

50 .675 11.34 167.80

POINT NO 2/5

I 50 4.396 12.26 162.56

POINT NO 5/1

I
50 5.023 201.397.00

POINT NO 2/6

50 .480 12.43 161.69

II POINT NO 2/7

so 4.389 12.73 160.06

I POINT NO 02

I

I

1.384 .271 4/3 .000 NONE.379

1.420 .169 4/4 .000 NONE.4116

1.447 .465 .210 2/5.000 4/5

3.607 .000 2/6 3.994 5/1.402

.117 .000 2/6 4.924 2/7.099

3.724 .017 2/7 .000 NO!l’&.463

3.724 3.928 02 .000 NONE.461

.50 .0422.10

.54 2.14 .017

.57 2.17 .013

1.88 5.16 .588

.13 .065.13

2.01 5.29 .000

2.01 5.29 .000



I
50 5.354 12.90 159.20 11.656 1.4" 3.901 D3 .000 . NONE 6.16 16.62 .000

II POINT NO 4/5

50 .483 11.48 167.01 1.492 .311 .000 4/6 .111 4/7 .62 2.22 .021

?

I
.**RATBGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

...**...........*.....*****...****.*********...**.......**********......************..************.***.. 

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CllMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YEARS COHEC MIN MM/BR SA CUMEC COHEC COHEC SA SA COHEC 

********************************************************************************************************I
POINT NO 4/6

I 50 .371 11.53 166.67 1. 492 .370 .001 4/7 .000 NONE .62 2.22 .000

POINT NO 4/7

I
50 .477 11.84 164.90 1. 492 .365 .112 D3 .000 NONE .62 2.22 .000

POINT NO D3

50 5.808 12.82 159.63 13.098 1. 793 4.015 D4 .000 NONE 6.78 18.76 .000

I POINT NO 1/1

50 1.222 11.00 169.88 2.589 .042 1.179 1/2 .000 NONE .80 4.00 1.222

I
POINT NO 1/2

50 1.251 11.09 169.31 2.661 .212 .000 1/3 1.039 1/4 .88 4.08 .034

POINT NO 1/3

I 50 .252 11.38 167.57 2.751 .251 .001 1/4 .000 NONE .98 4.18 .042

POINT NO 1/4

I
50 1.259 11.86 164.82 2.751 .246 1. 013 D4 .000 NONE .98 4.18 .000

POINT NO D4

50 7.028 11. 94 164.35 15.395 7.028 .000 NONE .000 

..~,~ 

TOTAL AREA RESULTS***

NONE 7.76 22.16 .000

I ***RATBGL HYDROLOGIC ANALYSIS

I
......****.***********.*****.*****..*****************************..*******..*** 

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL 

PERIOD FLOW AREA TC INTtNSIT AREA FLOW FLOW NODE FLOW NODE * AREA 

YEARS COHEC MIN MM/BR SA COHEC CUMEC CUMEC SA 

..*********.*...******..****...***...*.**..************.*......*************...

I
POINT NO 6/1

50 .005 7.00 201.39 .009 .005 .000 6/2 .000 NONE .01

POINT NO 7/1

I 50 .105 7.00 201.39 .187 .105 .000 6/2 .000 NONE .32

POINT NO 6/2

I
50 .144 7.11 200.29 .259 .144 .000 6/3 .000 NONE .40

POINT NO 6/3

50 .163 7.23 199.08 .295 .163 .000 6/4 .000 NONE .44

I POINT NO 6/4

50 .161 7.50 196.51 .295 .161 .000 6/5 .000 6/6 .44

I POINT NO 8/1

50 2.848 21.00 128.58 7.973 1.000 .000 6/5 1.848 6/6 12.30

I
POINT NO 6/5

50 1.101 21.16 128.13 8.268 1.101 .000 6/6 .000 NONE 12.74

POINT NO 6/6

I so 3.169 21.33 127.65 8.937 1.151 2.017 6/7 .000 NONE 13.68

I

I



I

I POINT NO 9/1

50 .496 11.00 lU.88 1.050 .110 .386 9/2 .000 NONE 1.62

I
......RATBGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS"’"

...****.******.***...***................**.******.*****************._.*********

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OViIRLAND OUTFLOWS .. TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

I
YEARS CDMEC HIN MM/BR SA CDMEC CDMEC CDMEC SA

***.*********.************************.***************.*.*.....****...*********

POINT NO 9/2

I
50 .523 11.13 169.09 1.113 .010 .513 6/7 .000 NONE 1.69

POINT NO 6/7

50 3.638 21.40 127.45 10.275 .643 2.995 6/8 .000 NONE 15.62

I POINT NO 6/8

50 3.688 21.49 127.22 10.437 1.245 2.444 6/9 .000 NONE 15.80

I
POINT NO 6/9

50 3.659 21.87 126.111 10.437 1.243 2.416 6/10 .000 NONE 15.90

POINT NO 6/10

I 50 3.708 22.28 125.09 10.671 2.065 .000 6/11 1.643 3/1 16.13

POINT NO 6/11

I 50 2.073 22.34 124.93 10.702 2.066 .000 6/12 .007 3/2 16.16

POINT NO 6/12

I
50 2.049 22.76 123.86 10.702 2.041 .007 6/13 .000 NONE 16.16

POINT NO 6/13

50 2.041 22.94 123.40 10.702 1.324 .717 6/14 .000 NONE 16.16

I POINT NO 2/1

50 .556 11. 00 169.89 1.178 .156 .400 2/2 .000 NONE 1. 80

I
***RATBGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

**...******************************.....********************************.******

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

I YEARS CDMEC HIN MM/BR SA CDMEC CDMEC CtlMBC SA

************....*.............****.***********....************....**************

POINT NO 2/2

I 50 .596 11.08 169.36 1.268 .594 .000 2/3 .002 3/1 1.90

POINT NO 3/1

I
50 2.666 11.00 169.88 .917 .064 2.602 3/2 .000 NONE 1.30

POINT NO 3/2

50 2.710 11.09 169.37 1.007 .080 .000 2/3 2.630 6/14 1. 40

I POINT NO 6/14

50 4.037 23.16 122.86 10.986 1.812 .000 6/15 2.225 2/5 16.56

I
POINT NO 6/15

50 1.807 23.30 122.51 10.986 1.800 .000 D2 .006 5/1 16.56

POINT NO 2/3

I 50 .695 11.35 167.74 2.311 .545 .139 2/3A .000 NONE 3.34

POINT NO 2/3A

I 50 .675 11.77 165.31 2.311 .008 .666 2/4 .000 NONE 3.34

I

I



I
POINT NO 2/4

I SO .662 12.34 162.13 2.311 .232 .430 2/5 .000 NONE 3.34

POINT NO 4/1

I SO .611 11.00 16g.88 1.2g4 .181 .430 4/2 .000 NONE 2.00

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

I
*********************...............******.************************************

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CUMEC MIN MM/HR SA CUMEC CUMEC CUMEC SA

*..........**********************************..**.***************.*************

I POINT NO 4/2

SO .650 11.13 16g.10 1.384 .37g .271 4/3 .000 NONE 2.10

I
POINT NO 4/3

SO .666 l1.H 168.73 1. 420 .4g6 .1U 4/4 .000 NONE 2.14

POINT NO 4/4

I SO .675 11.34 167.80 1.447 .465 .000 4/5 .210 2/5 2.17

POINT NO 2/5

I
SO 4.380 12.3g 161.8g 3.613 .402 .000 2/6 3.g78 5/1 5.17

POINT NO 5/1

SO 5.024 7.00 201.3g .117 .Ogg .000 2/6 4.g252/7 .13

I POINT NO 2/6

SO .480 12.55 161.02 3.730 .463 .016 2/7 .000 NONE 5.30

I POINT NO 2/7

SO 4.374 12.86 15g.41 3.730 .461 3.n3 02 .000 NONE 5.30

I
POINT NO 02

SO 5.157 23.34 122.41 14.716 1.452 3.705 03 .000 NONE 21.87

POINT NO 4/5

I 50 .483 11.48 167.01 1.4g2 .372 .000 4/6 .111 4/7 2.22

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

I
.......*****************........**...******.....************...****************

RETURN TOTAL TOTAL RAINFALL &Q IMP PIPE OVERLAND OUTFLOWS . TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CUMEC MIN MM/BR SA CUMEC CUMEC CUMEC SA

***...****..*****************************...***********.*********************..

I POINT NO 4/6

SO .371 11.53 166.67 1.U2 .370 .001 4/7 .000 NONE 2.22

I POINT NO 4/7

50 .477 11.84 164.g0 1.4g2 .365 .112 03 .000 NONE 2.22

I
POINT NO 03

SO 5.507 23.38 122.30 16.20g 1.H3 3.714 04 .000 NONE 24.0g

POINT NO 1/1

I SO 1.222 11.00 16g.88 2.58g .042 1.17g 1/2 .000 NONE 4.00

POINT NO 1/2

I
SO 1.251 11.0g 16g.31 2.661 .212 .000 1/3 1.03g 1/4 4.08

POINT NO 1/3

SO .252 11.38 167.57 2.751 .251 .001 1/4 .000 NONE 4.18

I POINT NO 1/4

I

I



I

I
50 1.25g 11.86 164.82 2.751 .246 1.013 04 .000 NONE 4.18

POINT NO 04

50 6.436 23.42 122.20 18. g5g 6.436 .000 NONE .000 NONE 28.27

I
HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOD 50 YEARS

I
PROJECT:PEARL BEACH 2

-------------------------------------------------------------------------

lITEM DIMI RESULT

-------------------------------------------------------------------------

I
RN 1 2 3 4 5 6 7 9

PN 6/1 7/1 6/2 6/3 6/4 8/1 6/5 6/6

ON 6/2 6/2 6/3 6/4 6/5 6/5 6/6 6/7

PT 99 9g 99 99 9g gg 99 g9

DHGL M 16.400 16.400 15.365 11.322 11.249 11.249 11.028 10.499

I
DO M .450 .450 .450 .450 .450 .900 . 

gOO .900

QO Ml/S .005 .105 .145 .164 .161 1.000 1.107 1.151

VEL MIS .032 .659
. 
!nO 1.030 1.015 1.572 1. 740 1.810

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0000 .0011 .0020 .0026 .0025 .0025 .0031 .0034

I
LEN M 12.50 13.00 22.00 48.00 17.00 28.50 21.00 8.50

HGLP M 16.550 16.700 16.350 15.230 11.290 12.460 11.0g3 10.527

!ro 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

tar 1. 70 5.00 .70 2.50 .60 2.00 1.00 3.00

UHGL M 16.550 16.811 16.380 15.365 11.322 12.712 11.248 11.028

I
OWSL M 16.550 16.811 16.380 15.365 11.322 12.712 11.248 11. 028

MWSL M 18.000 16.900 16.800 15.978 12.272 12.78g 12.100 11.301

IF M3/S .005 .105 .035 .020 .000 1.000 .000 .050

IC Ml/S .500 .15-0 .100 .200 .000 1.000 .000 .050

FC $ t $ t

I
-------------------------------------------------------------------------

-------------------------------------------------------------------------

lITEM DIMI RESULT

-------------------------------------------------------------------------

RN II 10 11 12 13 14 15 16

I PN 9/1 9/2 6/7 6/8 6/g 6/10 6/11 6/12

DN 9/2 6/7 6/8 6/9 6/’10 6/11 6/12 6/13

PT 99 99 99 99 99 99 99 99

DRGL M 12.390 10.499 10.256 9.390 7.489 6.869 5.706 5.218

I
DO M .375 .100 .750 .750 .750 .900 .900 .900

QO M3/S .110 .010 .643 1.245 1.243 2.065 2.066 2.041

VEL MIS .996 1.253 1.455 2.917 2.813 3.246 3.248 3.208

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0031 .0263 .0027 .0101 .0101 .0107 .0107 .0105

I
LEN M 23.00 72.00 10.00 45.50 50.00 11.00 50.00 21.50

HGLP M 14.370 12.390 10.283 9.851 8.180 7.220 6.600 5.443

!ro 5.00 .00 2.00 1.00 3.00 .50 .50 .50

tar 5.00 .00 2.00 1.00 3.00 .50 .50 .50

OBGL M 14.623 12.390 10.499 10.256 9.3110 7.499 6.8611 5.706

I
OWSL M 14.623 12.390 10.499 10.256 9.3110 7.4811 6.8611 5.706

MWSL M 14.883 12.392 10.500 .10.400 11.394 7.720 7.620 5.854

IF M3/S .110 -.100 -.514 .600 .008 .840 .011 .000

IC Ml/S .110 .000 .800 .600 .050 .840 .500 .050

FC t ,- ,- t - t

I
-------------------------------------------------------------------------

HGL PIPE NETNORlI: AKALYSIS StnOWI.Y RETURN PERIOD 50 YEARS

I PROJECT: PEARL 8BACH 2

-------------------------------------------------------------------------

lITEM DIMI RESULT

I
-------------------------------------------------------------------------

RN 17 18 19 20 21 22 23 24

PN 6/13 2/1 2/2 3/1 3/2 6/14 6/15 2/3

ON 6/14 2/2 2/3 3/2 2/3 6/15 02 2/3A

PT 911 911 99 1111 911 1111 119 1111

I
DHGL M 4.155 10.658 7.102 7.209 7.102 3.880 3.400 5.2118

DO M .675 .375 .450 .375 .375 .1117 2.100 .525

QO Ml/S 1.324 .156 .594 .064 .080 1.812 1.800 .545

VEL MIS 1.8411 1.4011 3.735 .580 .726 1.373 .520 2.519

KP .00 .00 .00 .00 .00 .00 .00 .00

I
SF MIM .0050 .0061 .0335 .0011 .0016 .0024 .0001 .0126

LEN M 26.00 15.00 26.00 11.00 32.50 17.00 5.00 50.00

HGLP M 4.6115 10.7411 10.160 7.218 7.155 4.030 3.500 6.455

!ro 3.00 .00 .70 .00 2.00 .50 .00 2.00

!tW 3.00 5.00 .70 5.00 2.00 .50 .00 2.00

I UHGL M 5.218 10.749 10.658 7.218 7.2011 4.078 3.500 7.102

OWSL M 5.219 11.255 10.658 7.304 7.209 4.078 3.500 7.102

I

I



I
MWSL M 5.221 11.252 10.771 7.301 7.206 4.418 3.900 7.106

I
IF M3/S -.710 .156 .441 .064 .016 .500 .000 -.123

IC M3/S .050 .300 .500 .220 .400 .500 .000 .200

FC I. . . * t $ 1*

-------------------------------------------------------------------------

-------------------------------------------------------------------------

I
lITEM OIMI RESULT

-------------------------------------------------------------------------

RN 25 26 27 28 29 30 31 32

PN 2/3A 2/4 4/1 4/2 4/3 4/4 2/5 5/1

ON 2/4 2/5 4/2 4/3 4/4 4/5 2/6 2/6

I PT 99 99 99 99 99 99 99 99

OBGL M 4.454 4.337 7.815 6.566 4.915 4.346 4.114 4.114

00 M .100 .525 .375 .450 .450 .525 .525 .375

QO M3/S .008 .232 .181 .379 .496 .465 .402 .099

I
VEL MIS 1.081 1.070 1.638 2.382 3.122 2.146 1.859 .900

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0196 .0023 .0082 .0137 .0235 .0092 .0069 .0025

LEN M 43.00 5.50 11.50 11.00 28.00 16.00 19.50 9.00

BGLP M 5.298 4.349 7. \109 6.980 5.572 4.4513 4.24\1 4.136

I
KtI .00 1.80 .00 .50 2.00 1.80 .50 .00

KW .00 1.80 5.00 .50 2.00 1.80 .50 5.00

O1IGL M 5.298 4.454 7.90\1 7.125 6.566 4.915 4.337 4.136

UWSL M 5.298 4.454 8.593 7.125 6.566 4.915 4.337 4.343

MWSL M 5.300 4.455- 8.597 8.395 6.956 4.919 4.397 4.340

I
IF M3/S -.529 .223 .181 .200 .120 -.029 .170 .099

IC M3/S 10.000 .500 .300 .200 .120 .200 .170 .200

FC 1* * * . . 8* . *

-------------------------------------------------------------------------

I
BGL PIPE: NETWORK ANALYSIS StlMMAay RETURN PERIOD 50 YEARS

PROJECT:PEARL BEACS 2

I
-------------------------------------------------------------------------

lITEM OIMI RESULT

-------------------------------------------------------------------------

RN 33 34 35 36 37 38 39 40

PN 2/6 2/7 02 4/5 4/6 4/7 03 1/1

I ON 2/7 02 03 4/6 4/7 03 04 1/2

PT 99 99 99 99 \19 99 99 g9

OSGL M 3.420 3.300 3.200 4.015 3.420 3.200 3.133 5.165

DO M .600 2.100 2.100 .525 .600 2.100 2.100 .375

I
QO M3/S .463 .461 1.452 .372 .370 .365 1. 793 .042

VEL MIS 1.639 .133 .419 1.719 1.310 .105 .518 .383

KP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0046 .0000 .0001 .0059 .002\1 .0000 .0001 .0005

LEN M 37.00 5.00 5.00 5.00 37.00 5.00 5.00 10.00

I
SGLP M 3.840 3.400 3.300 4.044 3.840 3.400 3.200 5.170

KtI 2.00 .00 .00 2.00 2.00 .00 .00 .00

!Of 2.00 .00 .00 2.00 2.00 .00 .00 5.00

O1IGL M 4.114 3.400 3.300 4.346 4.015 3.400 3.200 5.170

UWSL M 4.114 3.400 3.300 4.346 4.015 3.400 3.200 5.207

I
MWSL M 4.110 3.500 3.450 4.349 4.110 3.500 3.400 5.205

IF M3/S -.017 .000 .000 -.090 .000 .000 .000 .042

IC M3/S .000 .000 .000 .450 .000 .000 .000 .400

FC I. $ $ 1* $ $ $ *

-------------------------------------------------------------------------

I
-----------------------------------------

lITEM DIMI RESULT

-----------------------------------------

RN 41 42 43 44

PN 1/2 1/3 1/4 04

I ON 1/3 1/4 04 04

l?T 99 99 U 0

DBGL M 4.506 3.480 3.133 .000

00 M .375 .450 2.100 2.100

I
QO Ml/S .212 .251 .246 7.028

VEL MIS 1.924 1.580 .071 .000

KP .00 .00 .00 .00

SF M/M .0113 .0061 .0000 .0000

LEN M 25.00 57.00 10.00 .00

I
BGLP M 4.788 4.290 3.400 .000

KtI 2.00 1.70 .00 .00

KW 2.00 1.70 .00 .00

O1IGL M 5.165 4.506 3.400 3.133

UWSL M 5.165 4.506 3.400 3.133

I
MlfSL M 5.170 5.070 3.500 3.133

IF Ml/S .170 .042 .000 .000

IC M3/S .280 .600 .000 .000

FC * $ $*

-----------------------------------------

I ENO OF StlMMAay RETURN PERIOD 50 YEARS

’I

I



I

I
ITEM MEANING

I
RN 

PN 

ON 

PT 

DHG!. 

00 

go 

11&1. 

no 

SF 

LEN 

HGLP 

lW 

KIf 

UHG!. 

UWSL 

HWSL 

IF 

IC 

FC

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

REACH NUMBER 

PIT NAME 

DOWNSTREAM PIT NAME 

PIT TYPE 

OOWNSTREAH TAKE-OFF HGL 

PIi’E OIAMETER 

i’IPE FLOW 

PIPE VELOCITY 

INTER-NODAL LOSS COEFFICIENT 

PIPE FRICTION SLOPE 

PIPE LENGTH 

PIT DOWNSTREAM HGL 

PIT PRESSURE CHANGE COEFFICIENT 

i’lT WATER SURFACE COEFFICIENT 

PIT UPSTREAM BGL 

PIT WATER SURFACE LEVEL 

PIT WATER SURFACE LEVEL LIMIT 

PIT INLET FLOW 

PIT INLET CAPACITY 

REACH FAILURE (LIMIT) CODE

LIMIT CODES * 

. 

. 

$

HYDRAULIC LIMITING 

INLET LIMITING 

INLET SURCHARGE 

ZERO INLET CAPACITY



I
...RATBGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS...

I .*.**************._***************.*******..*********************...******...*********.***********..**** 

RETURH TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTEHSITY AREA FLOW FLOW NODS FLOW NODE IMPERV TOTAL INFLOW 

YEARS CUMEC MIN MM/HR BA CUMEC CtlMEC CllMEC BA BA CtlMEC 

.......................................................................~................................

I
POINT NO 6/1

50 .005 .5 .000 6/27.00 201.39 .009

I POINT NO 7/1

50 7.00 .000 6/2201.39 .187 .105.105

I POINT NO 6/2

.145 .000 6/350 .144 7.11 200.29 .259

I
POINT NO 9/1

50 .496 .110 .000 9/211.00 169.88 1.050

POINT NO 2/1

I 169.88 .175 .000 2/21.17850 .941 11.00

POINT NO 4/1

I
50 1.377 .181 .000 4/211.00 169.88 1.294

POINT NO 1/1

50 11.00 .042 2.375 1/2169.88 2.5892.417

II POINT NO 1/2

50 2.443 .212 .000 1/311.09 169.31 2.661

II POINT NO 1/3

.251 .001 1/450 .252 11.38 167.57 2.751

?

I
...RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS...

.000 NONE .01 .01 .005

.000 NONE .00 .32 .105

.000 9/1 .08 .035.40

.386 2/1 1.62 .496.33

.766 4/1 1.80 .556.40

1.196 .40 2.00 .6111/1

.000 NONE .80 4.00 1.222

2.231 1/4 .88 4.08 .034

.000 NONE .98 4.18 .042

.*.*..**********************************...********....**********..***************..********..********** 

RETtIRN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTSNSITY AREA FLON FLOW NODS FLOW NODE IMPERV TOTAL INFLOW 

YEARS CtlMEC MIN MM/HR BA CtlMEC COMEC COMBC BA HA CtlMEC 

................*.................................*...*..............*...**.............................I
POINT NO 1/4

I
50 2.420 11.86 2.173 04164.82 2.751 .246

POINT NO 6/3

50 .163 .000 6/47.23 199.08 .295 .164

I POINT NO 6/4

50 .161 .000 6/57.50 196.51 .295 .161

I
POINT NO 8/1

1.626 .000 6/550 2.848 21.00 128.58 7.973

I
POINT NO 6/5

1.731 .000 6/650 1.725 21.16 128.13 8.268

POINT NO 6/6

I 1.767 1.406 6/750 3.173 21.27 127.81 8.937

POINT NO 9/2

I
50 .139 .129 6/711.13 169.09 1.113 .010

POINT NO 6/7

50 .928 2.424 6/83.353 21.35 127.61 10.275

I POINT NO 6/8

I

I

.000 NONE .98 4.18 .000

.000 NONE .12 .44 .020

.000 6/6 .12 .44 .000

1.221 2.50 12.30 2.8486/6

.000 NONE 12.74 .0002.62

.000 NONE 3.00 13.68 .238

.000 NONE .40 1.69 .030

.000 NONE 3.65 15.62 .080

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT A 

50 Vear ARI - Improved (Mln + Beryl) 
File: Pearl 11.out



I

I 
50 

?

3.404 21.43 127.38 10.437 1.524 1.979 6/9 .000 NONE 3.83 15.90 .057

***RATBGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

I
******************************************************************************************************** 

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PEaIOD FLOW AREA TC INTENSITY AREA rLdN FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YBARS CUMEC MIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMEC 

******....*....*.******************...************..*.********.*...*******.*.**************************.

I POINT NO 6/9

50 3.376 21. 81 126.35 10.437 1.562 1.814 6/10 .000 NONE 3.83 15.90 .000

I
POINT NO 6/10

50 3.428 22.23 125.24 10.671 2.380 .000 6/11 1.049 3/1 3.96 16.13 .081

POINT NO 6/11

I 50 2.389 22.29 125.09 10.702 2.377 .000 6/12 .011 3/2 4.00 16.17 .011

POINT NO 6/12

I
50 2.357 22.70 124.01 10.702 2.326 .031 6/13 .000 NONE 4.00 16.17 .000

POINT NO 6/13

50 2.348 22.88 123.55 10.702 2.292 .056 6/14 .000 NONE 4.00 16.17 .000

I POINT NO 2/2

50 .217 11.09 169.36 1.269 .218 .000 2/3 .000 3/1 .50 1.90 .042

I POINT NO 3/1

50 1.954 11.00 169.99 .917 .066 1.798 3/2 .000 NONE .50 1.30 .433

I
POINT NO 3/2

50 1.906 11.08 169.37 1.007 .159 .000 2/3 1.747 6/14 .60 1.40 .042

POINT NO 6/14

I 50 3.703 23.10 123.01 10.986 ~ ~/15 .000 

***RATBGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

NONE 4.16 16.57 .091

?

I
.*****.*************.*********.*.**************************************************..******************* 

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODS IMPERV TOTAL INFLOW 

YEARS CUMEC KIN MM/HR HA CUMEC CUMEC CUMEC HA HA CUMBC 

*****...***.*****************...*******.*************************..**.*******....*****...************.** 

II POINT NO 6/15

50 3.693 23.24 122.65 10.986 2.754 .938 02 .000 NONE 4.16 16.57 .000

I
POINT NO 2/3

50 .388 11.23 168.49 2.305 .390 .000 2/3A .000 NONE 1.14 3.33 .017

I
POINT NO 2/3A

50 .393 11.64 166.03 2.305 .008 .374 2/4 .000 NONE 1.14 3.33 .000

POINT NO 2/4

I 50 .375 12.22 162.91 2.305 .232 .144 2/5 .000 NONE 1.14 3.33 .000

POINT NO 4/2

I
50 .222 11.13 169.10 1.394 .223 .000 4/3 .000 NONE .50 2.10 .042

POINT NO 4/3

50 .239 11.19 169.73 1.420 .239 .000 4/4 .000 NONE .54 2.14 .017

POINT NO 4/4

50 .250 11.34 167.80 1.447 .251 .000 4/5 .000 2/5 .57 2.17 .013

POINT NO 2/5



I
50 .963 12.26

II POINT NO 5/1

50 .760

***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS***

.660 2/7

I
?

162.56

7.00 201.39

3.607 .402 .000 2/6 .560 5/1 1.88 5.16

.13

.588

.13 .065
.117 .099 .000 2/6

***.***.*********......**********...*********************...*******..**********************...*******... 

RETURN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS CUMULATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPERV TOTAL INFLOW 

YEARS COHEC NIN MM/HR HA COHEC COHEC COHEC HA HA COHEC 

****...*********.....*************......******..*****..****...********.**.******...***.....***...******.I
POINT NO 2/6

I 50 .480 12.43

POINT NO 2/7

I
50 1.000 12.73

POINT NO 02

50 4.444 12.90

I POIN’!’ NO 4/5

50 .270 11.48

I
POINT NO 4/6

50 .269 11.53

POINT NO 4/7

II 50 .266 11.84

POIN’!’ NO 03

I 50 4.691 12.82

POINT NO 04

I
50 7.036 11.94

***RATHGL HYDROLOGIC ANALYSIS

161.69

160.06

159.20

167.01

166.67

164.90

159.63

164.35

3.724

3.724

11.673

1.492

13.114

15.412

.463 .017 2/7 .000 NONE

.000 NONE

.000 NONE

.001 4/7

.000 NONE

.000 NONE

.000 NONE

7.036 .000 NONE

TOTAL AREA RESULTS***

.000 NONE

.005 .000 6/2

.461 .539 02

I
********...***..***********...*****.**********.*************.*********.****.*** 

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS" TOTAL 

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA 

YEARS COHEC NIN MM/HR HA COHEC COHEC CUMEC HA 

*******.***.*************....**....********.....*******************************

I
POINT NO 6/1

50 .005 7.00

POINT NO 7/1

I .105 7.0050

POINT NO 6/2

I 50 .144 7.11

POINT NO 9/1

I
50 .496 11.00

POINT NO 2/1

50 .941 11.00

I POINT NO 4/1

50 1.377 11.00

I
POINT NO 1/1

50 2.417 11.00

POINT NO 1/2

I 50 2.443 11.09

I

I

201.39

201.39

200.29

169.88

169.88

169.88

169.88

169.31

.009

.187

.259

1.050

1.178

1.294

2.589

2.661

2.683 1.761 03

.269 .000 4/6

1.492 .000 4/7.269

1.492 .000 D3.266

2.916 1.775 04

.105 .000 6/2

.144 .000 6/3

.110 .000 9/2

.175 .000 2/2

.181 .000 4/2

.042 2.375 1/2

.212 .000 1/3

.000 NONE

.000 NONE

.000 9/1

.386 2/1 1. 62

.766 4/1 1.80

1.196 1/1 2.00

.000 NONE

2.231 1/4

2.01

2.01

6.16

.01

.32

.40

4.00

4.08

5.29

5.29

16.65

.62 2.22

.62 2.22

.62 2.22

6.78 18.79

7.76 22.19

.000

.000

.000

.021

.000

.000

.000

.000



I

I POINT NO 1/3

50 .252 11.38 167 .57 2.751 .251 .001 1/4 .000 NONE 4.18

I
***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

.**************.**************************************.*..*.*************..****

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

I
YEARS CllMEC MIN MM/HR HA COHEC CllMEC COHEC HA

*********....**************************************...********************.....

POINT NO 1/4

I
50 2.420 11.86 164.82 2.751 .246 2.173 04 .000 NONE 4.18

POINT NO 6/3

50 .163 7.23 199.08 .295 .163 .000 6/4 .000 NONE .44

I POINT NO 6/4

50 .161 7.50 196.51 .295 .161 .000 6/5 .000 6/6 .44

I
POINT NO 8/1

50 2.848 21.00 128.58 7.973 1.626 .000 6/5 1.221 6/6 12.30

POINT NO 6/5

I 50 1.725 21.16 128.13 8.268 1.725 .000 6/6 .000 NONE 12.74

POINT NO 6/6

I 50 3.173 21.27 127.81 8.1137 1.767 1.406 6/7 .000 NONE 13.68

POINT NO 9/2

I
50 .139 11.13 169.09 1.113 .010 .129 6/7 .000 NONE 1.69

POINT NO 6/7

50 3.353 21.35 127.61 10.275 .928 2.424 6/8 .000 NONE 15.62

I POINT NO 6/8

50 3.404 21.43 127.38 10.437 1.524 1.8711 6/9 .000 NONE 15.80

I
***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS" *

.*.************************************.....****..**..*************.***********

RETURN TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

I
YEARS CllMEC MIN MM/HR HA CllMEC CUMEC CUMEC HA

****.............**.***.***.***********.**************..********.*.**********..

POINT NO 6/9

I 50 3.376 21. 81 126.35 10.437 1.562 1.814 6/10 .000 NONE 15.80

POINT NO 6/10

I
50 3.428 22.23 125.24 10.671 2.380 .000 6/11 1.048 3/1 16.13

POINT NO 6/11

50 2.388 22.29 125.08 10.702 2.377 .000 6/12 .011 3/2 16.17

I POINT NO 6/12

50 2.357 22.70 124.01 10.702 2.326 .031 6/13 .000 NONE 16.17

I
POINT NO 6/13

50 2.348 22.88 123.55 10.702 2.2112 .056 6/14 .000 NONE 16.17

POINT NO 2/2

I 50 .217 11.08 169.36 1.268 .217 .000 2/3 .000 3/1 1.90

POINT NO 3/1

I 50 1.854 11.00 169.88 .917 .066 1.788 3/2 .000 NONE 1.30

I

I



I
POINT NO 3/2

I 50 1.1106 11.08 1611.37 1.007 .1511 .000 2/3 1.747 6/14 1. 40

POINT NO 6/14

I 50 3.703 23.10 123.01 10.1186 2.773 .1131 6/15 .000 NONE 16.57

u*RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS.**

.........**....**.******......***.....**..*******...*******************..**....

I RETOM TOTAL TOTAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CtlMEC MIN MM/HR HA CtlMEC C1JM&C CtJMEC HA

*****.........**...**************.......***.*******.....*******..**..****f...**

I POINT NO 6/15

50 3.6113 23.24 122.65 10.1186 2.754 .1138 02 .000 NONE 16.57

I
POINT NO 2/3

50 .3811 11.35 167.74 2.311 .3811 .000 2/3A .000 NONE 3.34

POINT NO 2/3A

I 50 .384 11.77 165.31 2.311 .008 .375 2/4 .000 NONE 3.34

POINT NO 2/4

I
SO .376 12.34 162.13 2.311 .232 .145 2/5 .000 NONE 3.34

POINT NO 4/2

50 .222 11.13 1611.10 1.384 .222 .000 4/3 .000 NONE 2.10

I POINT NO 4/3

SO .2311 11.111 168.73 1.420 .2311 .000 4/4 .000 NONE 2.14

I POINT NO 4/4

50 .250 11.34 167.80 1.447 .250 .000 4/5 .000 2/5 2.17

I
POINT NO 2/5

50 .1161 12.311 161.811 3.613 .402 .000 2/6 .5511 5/1 5.17

POINT NO 5/1

I 50 .761 7.00 201.311 .117 .01111 .000 2/6 .661 2/7 .13

***RATHGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS.**

I
.....**.********.....**....***.********...*******.****.........*****...***.***.

RETOM TOTAL TOTAL RAINFALL EO IMP PIPE OVERLAND OUTFLOWS * TOTAL

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA

YEARS CtJMEC MIN MM/HR SA CtJMEC COMEC CtJMEC SA

......**.....******************.........***.**.***....*.**********************.

I POINT NO 2/6

50 .480 12.55 161.02 3.730 .463 .016 2/7 .000 NONE 5.30

I
POINT NO 2/7

50 .11118 12.86 1511.41 3.730 .461 .538 02 .000 NONE 5.30

POINT NO 02

I 50 4.457 23.28 122.55 14.716 2.683 1.774 03 .000 NONE 21.87

POINT NO 4/5

I SO .270 11.48 167.01 1. 492 .269 .000 4/6 .001 4/7 2.22

POINT NO 4/6

I
50 .2611 11.53 166.67 1.02 .269 .000 4/7 .000 NONE 2.22

POINT NO 4/7

50 .266 11.84 164.110 1.02 .266 .000 03 .000 NONE 2.22

I POINT NO 03

I

I



I

I
50 4.651 23.32 122.45 16.209 2.916 1.735 04 .000 NONE 24.09

POINT NO 04

50 6.443 23.31 122.34 18.959 6.443 .000 NONE .000 NONE 28.21

I
BGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOO 50 YEARS

I
PROJECT: PEARL BEACH 2

-------------------------------------------------------------------------

lITEM OIMI RESULT

-------------------------------------------------------------------------

I
RN 1 2 3 4 5 6 1 8

PN 6/1 7/1 6/2 9/1 2/1 4/1 1/1 1/2

ON 6/2 6/2 6/3 9/2 2/2 4/2 1/2 1/3

PT 99 99 99 99 99 99 99 99

OBGL M 16.400 16.400 15.365 12.389 10.227 7.815 5.165 4.506

I
00 M .450 .450 .450 .375 .375 .375 .375 .375

QO MJ/S .005 .105 .145 .110 .175 .181 .042 .212

VEL MIS .032 .659 .910 .996 1.586 1.638 .383 1.924

.00 .00 .00 .00 .00 .00 .00 .00

SF KIM .0000 .0011 .0020 .0031 .0077 .0082 .0005 .0113

I
LEN M 12.50 13.00 22.00 23.00 15.00 11.50 10.00 25.00

BGLP M 16.550 16.700 16.350 14.370 10.615 7.909 5.170 4.788

KU 1. 70 5.00 .70 5.00 .00 .00 .00 2.00

kif 1. 70 5.00 .70 5.00 5.00 5.00 5.00 2.00

UBGL M 16.550 16.811 16.380 14.623 10.615 7.909 5.170 5.165

I
OVSL M 16.550 16.811 16.380 14.623 11.256 8.593 5.207 5.165

MKSL M 18.000 16.900 16.800 14.883 11.252 8.597 5.205 5.170

IF MJ/S .005 .105 .035 .110 .175 .181 .042 .170

IC MJ/S .500 .150 .100 .110 .300 .300 .400 .280

FC t .. " " ..

I
-------------------------------------------------------------------------

-------------------------------------------------------------------------

lITEM OIMI RESULT

-------------------------------------------------------------------------

RN 9 10 11 12 13 14 15 16

I PN 1/3 1/4 6/3 6/4 8/1 6/5 6/6 9/2

ON 1/4 04 6/4 6/5 6/5 6/6 6/7 6/7

PT 99 99 99 99 99 99 99 99

OBGL K 3.480 3.133 11.432 11.357 11.357 10.758 10.495 10.495

I
00 M .450 2.100 .450 .450 .900 .900 .900 .100

QO MJ/S .251 .246 .164 .161 1.626 1.731 1.767 .010

VEL MIS 1.580 .071 1.030 1.015 2.556 2.721 2.711 1.254

.00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0061 .0000 .0026 .0025 .0067 .0075 .0079 .0263

I
LEN M 57.00 10.00 48.00 17.00 28.50 21.00 8.50 72.00

BGLP M 4.290 3.400 15.230 11.400 12.460 10.990 10.562 12.389

KU 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

kif 1. 70 .00 2.50 .60 1.00 1.00 .50 .00

tJBGL M 4.506 3.400 15.365 11.432 12.793 11.357 10.758 12.389

I
OVSL M 4.506 3.400 15.365 11.432 12.793 11.357 10.758 12.389

MWSL M 5.070 3.500 15.978 12.272 12.789 12.100 11.301 12.392

IF MJ/S .042 .000 .020 .000 1. 626 .000 .050 -.100

IC MJ/S .600 .000 .200 .000 10.000 .000 .050 .000

Fe $ $ " $ t 8*

I
-------------------------------------------------------------------------

HGL PIPE NETWORK ANALYSIS SUMMARY RETURN PERIOO 50 YEARS

I PROJECT: PEARL BEACH 2

-------------------------------------------------------------------------

lITEM OIMI RESULT

I
---------------------------------------------------------.---------------

RN 17 18 19 20 21 22 23 24

PN 6/7 6/8 6/9 6/10 6/11 6/12 6/13 2/2

ON 6/8 6/9 6/10 6/11 6/12 6/13 6/14 2/3

PT 99 99 99 99 99 99 99 99

I
OBGL M 9.988 8.691 7.577 6.956 5.851 5.218 4.155 6.786

00 M .750 .750 .750 .900 .900 .900 .675 .450

go MJ/S .928 1.524 1.562 2.380 2.377 2.326 2.292 .218

VEt. MIS 2.101 3.451 3.535 3.741 3.737 3.656 3.203 1.369

.00 .00 .00 .00 .00 .00 .00 .00

I
SF M/M .0057 .0152 .0159 .0142 .0142 .0136 .0149 .0046

LEN M 10.00 45.50 50.00 11.00 50.00 21.50 26.00 26.00

BGLP M 10.045 9.382 8.373 7.220 6.600 5.510 4.695 10.160

KU 2.00 1.00 .50 .50 .50 .50 1.00 .70

ItW 2.00 1.00 .50 .50 .50 .50 1.00 .70

I
tJBGL M 10.495 9.988 8.691 7.577 6.956 5.851 5.218 10.227

UWSL M 10.495 9.988 8.691 7.577 6.956 5.851 5.218 10.227

I

I



I
MNSL M 10.500 10.400 9.394 7.720 7.620 5.854 5.221 10.771

I
IF 10IS -.843 .600 .050 .840 .011 -.031 -.025 .042

IC 10IS .800 .600 .050 .840 .500 .050 .050 .500

FC 1* t t t 1* e*

-------------------------------------------------------------------------

-------------------------------------------------------------------------

I lITEM DIMI RESULT

-------------------------------------------------------------------------

RN 25 26 27 28 29 30 31 32

PN 3/1 3/2 6/14 6/15 2/3 2/3A 2/4 4/2

I
ON 3/2 2/3 6/15 02 2/3A 2/4 2/5 4/3

PT 99 99 99 99 99 99 U 99

DHGL M 7.203 6.786 3.880 3.400 5.298 4.454 4.337 5.760

DO M .375 .375 .917 2.100 .525 .100 .525 .450

QO 10IS .066 .159 2.773 2.754 .390 .008 .232 .223

I
WI. MIS .596 1.440 2.100 .795 1.801 1.081 1.070 1.402

Xi’ .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0011 .0063 .0056 .0002 .0065 .0196 .0023 .0048

LEN M 9.00 32.50 17.00 5.00 50.00 43.00 5.50 11.00

HGLP M 7.213 6.992 4.030 3.500 6.455 5.298 4.349 6.980

I
!CO .00 2.00 .50 .00 2.00 .00 1. 80 .50

KIf 5.00 2.00 .50 .00 2.00 .00 1.80 .50

O’BGL M 7.213 7.203 4.142 3.500 6.786 5.298 4.454 7.030

UWSL M 7.304 7.203 4.142 3.500 6.786 5.298 4.454 7.030

MNSL M 7.301 7.206 4.418 3.900 7.106 5.300 4.455 8.395

I
IF 10IS .066 .094 .500 .000 .017 -.374 .223 .042

IC 10IS .220 .400 .500 .000 .200 10.000 .500 .200

Fe * * t $ 8* *

-------------------------------------------------------------------------

I
HGL PIPE NtTWORlt ANALYSIS SIlMMARY RBTORN PUIOD 50 YEARS

PROJECT:PEARL BEACH 2

I
-------------------------------------------------------------------------

lITEM OIMI RESULT

-------------------------------------------------------------------------

RN 33 34 35 36 37 38 39 40

I
PN 4/3 4/4 2/5 5/1 2/6 2/7 02 4/5

ON 4/4 4/5 2/6 2/6 2/7 02 03 4/6

PT 99 99 99 99 99 99 99 99

OHGL M 4.298 4.105 4.114 4.114 3.420 3.300 3.200 3.932

00 M .450 .525 .525 .375 .600 2.100 2.100 .525

I
QO 10IS .239 .251 .402 .099 .463 .461 2.683 .269

VEL HIS 1.505 1.160 1.859 .900 1.639 .133 .775 1.243

Xi’ .00 .00 .00 .00 .00 .00 .00 .00

SF HIM .0055 .0027 .0069 .0025 .0046 .0000 .0002 .0031

LEN M 28.00 16.00 19.50 9.00 37.00 5.00 5.00 5.00

I
HGLP M 5.390 4.175 4.249 4.136 3.840 3.400 3.300 3.948

!CO 2.00 1.80 .50 .00 2.00 .00 .00 2.00

KIf 2.00 1.80 .50 5.00 2.00 .00 .00 2.00

O’BGL M 5.621 4.298 4.337 4.136 4.114 3.400 3.300 4.105

UWSL M 5.621 4.298 4.337 4.343 4.114 3.400 3.300 4.105

I
MNSL M 6.956 4.919 4.397 4.340 4.110 3.500 3.450 4.349

IF 10IS .017 .013 .170 .OU -,017 .000 .000 .021

IC 10IS .120 .200 .170 .200 .000 .000 .000 .450

Fe t * e* $ $

-------------------------------------------------------------------------

I
-----------------------------------------

lITEM DIMI RESULT

-----------------------------------------

RN 41 42 43 44

I
PN 4/6 417 03 04

ON 417 03 04 04

PT 99 99 99 0

DHGL M 3.420 3.200 3.133 .000

DO M .600 2.100 2.100 2.100

I
QO M3/S .269 .266 2.916 7.036

VEL MIS .950 .077 .842 .000

Xi’ .00 .00 .00 ,00

SF M/M .0015 .0000 .0003 .0000

LEN M 37.00 5.00 5.00 .00

I
HGLP M 3.840 3.400 3.200 .000

KU 2.00 .00 .00 .00

KIf 2.00 .00 .00 .00

O’BGL M 3.932 3.400 3.200 3.133

UWSL M 3.932 3.400 3.200 3.133

I
MNSL M 4.110 3.500 3.400 3.133

IF 10/8 .000 .000 .000 .000

Ie M3/S .000 .000 .000 .000

FC $ $ $ $*

-----------------------------------------

I END OF SIlMMARY RETURN PERIOD 50 YEARS

I

I



I

I
ITEM MEANING

I
RN 

PN 

ON 

PT 

DBGL 

DO 

CO 

VEL 

!CP 

SF 

LEN 

BGLP 

!CO 

KW 

OHGI. 

UlfSL 

JOfSL 

IF 

IC 

FC

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

-I

I

I

REACH NtJMBEIl 

PIT NAMB 

DOtINSTREAM PIT NAMB 

PIT ’l’YPS 

DOWNSTREAM TAD-OFF HGL 

PIPS DIAMBTU 

PIPE FLOW 

PIPE VELOCI’l’Y 

INTER-NODAL LOSS COEFFICIENT 

PIPE FRICTION SLOPE 

PIPE LENGTH 

PIT DOWNSTREAM HGL 

PIT PRESSURE CHANGE COEFFICIENT 

PIT WATER SURFACE COEFFICIENT 

PIT UPSTREAM HGL 

PIT WATER SURFACE LEVEL 

PIT WATER SURFACE LEVEL LIMIT 

PIT INLET FLOW 

PIT INLET CAPACITY 

REACH FAILURE (LIMIT) CODE

LIMIT CODES * 

t 

a 

$

HYDRAULIC LIMITING 

INLET LIMITING 

INLET Stm.CHAP.GE 

ZERO INLET CAPACITY



I
***aATBGL BtOROLOGIC ANALYSIS CRITICAL AREA RESULTS***

I ****....*********************.********.********...********...........***..**......**..*******.........** 

RETtIRN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS COMtJI.ATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODE IMPDV TOTAL INFLOW 

YEARS COMBC MIN MM/BR RA CtJMBC CtJMBC COMBC SA SA COMEC 

.*****....*.*********.***...*********.***************.**********.***.***..***....**.**..*..*.********.**

I
POINT NO 10/1

so
.-’ 

.100 .331 10/2.431 11.00 lU.88 .912

I POINT NO 10/2

so .472 1.00211.05 169.59 .200 .000 10/2.

I POINT NO 11/1

50 1.083 11.00 169.88 1.718 .273 .000 10/5

I
POINT NO 12/1

SO .994 11.00 lU.88 .077 .917 10/6.391

POINT NO 10/2.

I SO .199 .200 .000 10/311.16 168.92 1.002

POINT NO 10/3 :1

I
SO .198 .1911 .000 10/411.28 168.18 1.002

POINT NO 10/4

50 .000 10/5.395 11.53 166.67 1.432 .187

II POINT NO 10/5

so .438 11.18 168.76 3.100 .4311 .000 10/6

I POINT NO 10/6

SO 1.720 11.26 .939 .781 10/7168.30 3.680

?

I
***RATHGL HYDROLOGIC ANALYSIS CRITICAL AREA RESULTS**.

.000 NONE .30 .4311.40

.272 11/1 1.50 .042.40

.810 12/1 1.00 .8102.40

.000 NONE .22 .184.55

.000 1.50 .000NONE .40

.000 .40 .000NONE 1.50

.208 10/6 2.10 .199.65

.000 NONE 4.42 .0001.65

.000 NONE 2.08 .0885.18

*...******************....**************-************************.**********.*************...***.******* 

RETtIRN TOTAL CRITICAL RAINFALL EQ IMP PIPE OVERLAND OUTFLOWS COMtJI.ATIVE AREAS LOCAL 

PERIOD FLOW AREA TC INTENSITY AREA FLOW FLOW NODE FLOW NODS IMPERV TOTAL INFLOW 

YEARS COMBC MIN MM/BR SA COMBC COMEC COMEC SA SA COHEC 

************.****.********..............***......**...................**.*.**..*.....**...******...*****I
POINT NO 10/7

I
50 1. 786 .867 .000 10/812.08 163.59 3.931

POINT NO 13/1

50 2.055 .258 1.797 13/212.00 164.01 2.486

I POINT NO 10/8

50 .880 12.18 163.00 3.967 .739 .000 10/11

I
POINT NO 13/2

SO 2.258 12.06 163.70 2.630 .407 1.852 13/3

I
POINT NO 13/3

50 2.186 13.05 158.45 2.630 .3112 1.794 01

POINT NO 10/9

I 50 .730 12.56 .727160.98 3.967 .002 01

POINT NO 01

I
50 2.920 .000 NONE12.60 160.76 6.540 2.920

...RATHGL HYDROLOGIC ANALYSIS TOTAL ARiA RESULTS...

.920 2.23 .11413/1 5.53

.000 NONE 1.40 3.50 1.133

.

.141 13/2 5.57 .0162.27

.000 1.56 3.66 .065NONE

.000 NONE 1.56 3.66 .000

.000 NONE 2.27 5.57 .000

.000 3.83 9.13 .000NONE

I
OVERLAND 

FLOW NODE

**********..************....**....*.**.....*...*......**...*.*..*********.....*

RETtIRN TOTAL TOTAL RAINFALL EQ IMP 

PERIOD FLOW AREA TC INTENSIT AREA

PIPE 

FLOW

I

,I

OUTFLOWS 

FL

* TOTAL

RATHGL OUTPUT 
PEARL BEACH - CATCHMENT B 

50 Year ARI - existing 
File: Pearl 2.out



I

I
YEARS CtlMEC MIN MM/BR SA CtIMEC CtIMEC CtIMEC SA 

**..*************.*********......***************....***************************

POINT NO 10/1

I
50 .431 11.00

POINT NO 10/2

50

1611.88

.472 11.05 1611.511

I POINT NO 11/1 

50 1.083 11.00

I
POINT NO 12/1

50 .11114 11.00

POINT NO 10/2.

I 50 .UII 11.16

POINT NO 10/3

I
50 .1118 11.28

POINT NO 10/4

50

16!l.88

16!l.88

168.112

168.18

.3115 11.53 166.67

I POINT NO 10/5

50 .4411 11.115 164.28

I POINT NO 10/6

50 1.6117 12.03

***RATBGL HYDROLOGIC ANALYSIS TOTAL AREA RESULTS***

.000 NOW

I

163.86

.!ll2

1.002

1. 718

. 3 III

1.002

1.002

1.432

3.14!l

3.7211

.100

.200

.27.3

.077

.331 10/2

.000 10/2.

.000 10/5

. 1117 10/6

.11111 .000 10/3

.000 NONE

.272 11/1

.810 1211

.000 NONE

.000 NONE

.000 NONE

.208 10/6

.010 NONE

1.40

1.50

2.40

.55

1.50

1.50

2.10

4.50

5.26

...*****...................***.***.**************.****...........***....******* 

RETURN TOTAL TOTAL RAINFALL KQ IMP PIPE OVERLAND OUTFLOWS * TOTAL 

PERIOD FLOW AREA TC INTENSIT AREA FLOW FLOW NODE FLOW NODE * AREA 

YEARS CtlMEC MIN MM/HR SA CtlMEC CUMEC CtIMEC SA 

.**....**..**...*.........**.......*************..*.**.*..*******.*.***********I
POINT NO 10/7

I
50 1.764 12.84

POINT NO 13/1

1511.4!l

50 2.055 12.00 164.01 

III POINT NO 10/8

50 .8711 12.115 158.114

I
POINT NO 13/2

50 2.262 12.06

I
POINT NO 13/3

50 2.1811 13.05

POINT NO 10/11

I 50 .730 13.33

POINT NO’ 01

50 2.8116 13.37 156.85

I

163.70

158.45

157.06

3.1181

2.486

4.017

2.630

2.630

4.017

6.647 2.8116

I
BGL PIPE NETWORK ANALYSIS SUMMARY 

PROJECT:PEARL BEACB 1

I ITEM DIM I RESULT

1= 1 

10/1

I

I

2 

10/2

3 

11/1

4 5 

12/1 10/2.

.U8 .000 10/4

.187 .000 10/5

.4311 .000 10/6

.11311 .7511 10/7

.867 .000 10/8

.258 1.7117 13/2

.7311 .000 10/11

.407 1.855 13/3

.3112 1.7!l7 01

.727 .003 01

.000 NONE

.8!l7 13/1

.000 NONE

.141 13/2

.000 NONE

.000 NONE

.000 NONE

.000 NONE

RETURN PERIOD 50 YEARS

6 

10/3

7 

10/4

5.61

3.50

5.65

3.66

3.66

5.65

9.31

8 

10/5



I

I

ON 10/2 10/2. 10/5 10/6 10/3 10/4 10/5 10/6

PT 1111 1111 1111 1111 1111 119 99 119

OBGI. M 22.492 17.836 7.671 7.650 14.365 8.402 7.671 7.650

00 M .375 .375 .600 .450 .375 .375 .375 .600

QO M3/S .100 .200 .273 .077 .200 .199 .187 .439

WI. M/S .905 1.811 .967 .487 1.811 1.803 1.695 1.554

ICP .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0025 .0100 .0016 .0006 .0100 .00119 .0088 .0041

LEN M 5.50 20.00 22.00 9.50 22.00 46.00 50.00 5.00

BGLl? M 22.506 22.325 7.706 7.656 17.786 14.095 8.1011 7.671

KU 3.00 1.00 2.00 3.00 .30 1.00 2.00 .00

KW 3.00 1.00 2.00 3.00 .30 1.00 2.00 .00

OBGI. M 22.631 22.492 7.801 7.692 17.836 14.261 8.402 7.671

UWSL M 22.631 22.4112 7.801 7.6112 17.836 14.261 8.402 7.671

MlfSL M 23.361 23.261 7.800 7.6111 18.041 14.916 8.402 7.700

IF M3/S .100 .100 .273 .077 .000 .000 -.0011 .000

IC M3/S .100 .100 .420 .100 .000 .000 .100 .000

FC t t * * $ $ 1* $

-------------------------------------------------------------------------

-------------------------------------------------------------------------

lITEM DIMI RES01.T

-------------------------------------------------------------------------

aN II 10 11 12 13 14 15 16

PN 10/6 10/7 13/1 10/8 13/2 13/3 10/11 01

ON 10/7 10/8 13/2 10/11 13/3 01 01 01

PT 1111 99 99 99 911 1111 99 0

DBGI. M 4.711 4.611 3.841 3.050 3.2115 3.000 3.000 .000

00 M .600 .600 .450 .600 .525 2.100 2.100 2.100

QO M3/S .1139 .867 .258 .739 .407 .3112 .727 2.1120

vmL M/S 3.320 1.532 .812 2.613 1.8711 .113 .210 .000

Kl? .00 .00 .00 .00 .00 .00 .00 .00

SF M/M .0185 .0040 .0016 .0115 .0071 .0000 .0000 .0000

LEN M 98.00 10.00 10.00 45.00 511.50 5.00 5.00 .00

BGLl? M 6.527 4.651 3.1140 3.568 3.71.5 3.200 3.000 .000

KU 2.00 .50 3.00 3.00 .70 .00 .00 .00

KW 2.00 .50 3.00 3.00 .70 .00 .00 .00

OBGI. M 7.650 4.711 4.041 4.611 3.841 3.200 3.000 3.000

UWSL M 7.650 4.711 4.041 4.611 3.841 3.200 3.000 3.000

MlfSL M 7.654 4.71.5 4.036 4.615 3.1136 3.398 3.100 3.000

Ii’ M3/S .425 -.046 .2.58 -.125 .1.50 .000 .000 .000

IC M3/S .520 .140 .470 .200 .150 .000 .000 .000

FC * 1* * ’* t $ $ $*

--------------------------..,------------------------...---------------------

END OF SUMMARY RETURN PERIOD .50 YEARS

---------------------------------------------

ITEM MEANING

---------------------------------------------

aN REACB NUMBER

PN PIT NAME

ON DOWNSTREAM PIT NAME

PT PIT TYPE

DBGI. oonSTRDM TAKE-OFF BGI.

00 PIPE DIAMETER

QO PIP! FLOW

VEL PIPE VELOCITY

n> INT!R-NODAL LOSS COEFFICIEBT

SF PIPE FRICTION SLOPE

LEN PIP! LENGTH

BGLl? PIT DOtIlIISTREAM BGI.

KU PIT PRESStTR! CIWIGB COEFFICIENT

KW PIT WATER SURFACB COEFFICIENT

OBGI. PIT UPSTREAM BGL

UWSL PIT WATER SORI’ACB LEVEL

MlfSL PIT WATER SORI’ACB LEVEL LIMIT

IF PIT INLET FLOW

IC PIT INLET CAPACITY

FC REACB FAILOR! (LIMIT) CODE

---------------------------------------------

LIMIT CODES * HYDRAULIC LIMITING

t INLET LIMITING

, INLET StJRCBARGB

$ ZERO INLET CAPACITY

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

’c~1

I
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APPENDIX E

LAGOON - HYDRAULIC COMPUTATIONS

R2452.JRLKGM Pearl 8ead’I FloodIng nI 0rIInage InYedgaIIon
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Veu=sion ""2. 05 Ap=il 1989 

Produced a~ University of T@chnology, Sydney 

fo; I3M-PC and eompat~hle microcomp~ters

y ~ ~ ~ * * ~ * * * * * * * * r * * * * * * * * * * * * * * * ~ * * * * * * *

’X -;I:

j: ~~.;.~ 3E.ACE. LAGOON AmLYSI$ 

..,

* 

...

:>< P7~li ~CS
-;I: 

-;I: 

* 

-;I:

,..

’" NO. OF 3A.!m"AJ;.L PATTERNS IS 1 

USING TD$-A.~ ME’l’:SOD ;.:;>P;t.IED TO RAINFALLS 

SUBTRACTED ?ROM FLOW DEPTH DISTRIBUTION
oj<

x

RUN ~ R: 1 

~:RCG:~~ES ARE FORMED 

~"?..;SSE:) .ABEA LOSSES ARE 

D~~~UL~ HODE IS DESIGN 

T~l~ S3IFT RoutING 

D:E:!}! TT;~D Otr’l’PUT 

O~~T~ ~D ~T COST SZT USED IS : 

~CT ~IAME~ 152 TO 2134 mm, COSTS AT AUGUST 1988 

~ D!..~TER IS 300 mm 

~~~~G’S EQUATION IS US~D ?OR PIrES 

OLD A.:.’iID NltW DEFAULT PIPE ROUGEli’-a:SSES ARE .012 AND .012 -;I:

.,

"i< * 

11! 

* 

1::

,.

.",

,;,

""

’" ..

"’, ""

,;,

* * 

,;, ,;, :>< * "" ,. ~ "" * "" .. ,;, "" * * -;I: -;I: * -;I: -;I: "" "" "" "" "" "" -;I: * * * * -;I: * * -;I: * -;I: * *

:RIm r. RAI2il!’ALI.. Fn.E ?EA..’U..:RN 

PEMU..OAT 

P .om 
’ 

! not used’

SY5?3...~ :?n~ Fry,E :

aUTP T DATA FILE : 

!NT::;;:;l!SDH’1’E DATA FILE

D’S"’R 
............................................... 

OM::: 
. - . f.o/o/~:? 

~E-~NC::: 
.. L7.~’" t9:’d.~.. ~. . .4/.~. :.. ~?-. .2.0

............ -................ ._.......1iI <III 011...................-........ ’1’’1’’ ....... ...... .........- ...............,....- 
-..-.......-.,.............

c..ll,,:::~~"’T ~1L".U..l’.!E’l’ERS 

***~~~~~~~~****~*""*

DEP::aESSION STOUGE (mm) 

?~VU> AREA GRASSED

DWILTRAl’ION 

PL1U!MET"’....R.S 

38.0 mm 

FO m 200.0 mm/h 

13.0 JmI1/h 

2.0 /h 

35.0 mm 

INITIAL RATE" 130.1 mm/h

AMCSOIL TYPE 

1234==ABCD 

5-NEW

F!

1.0

Fe = 

K=10.0 2.00 2.00

FID ==

R.~~7ALL ?A..t’(,AI~TERS AND DAn 

****~~*******-;I:~*************

DDR..:a...xION 

(::r.;;.no=.’Ces)

TOU!. M.INFALL 

(mm)

’rIME INCREMENT 

(:mi.uute.s)

NUMBER OF 

MINFALL INCREMENTS

50.0 12 .05.0

SL~..}..’DA...~ AUST~IAN RAIm’n.r. PATTERN FOa ZOl-<"’E 1 

WIT~ AV3R.~! rNT,ENSITY .00 mm/h ( MULTIPLIER ~ 1.000)

.l3N<US d.10H~ (IH~ OS.!. 1969 <: T9Q, tT:9T <:6, SO,6T
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.1

.0 

.0

.0 

.0

.0 .0 .0 .0 .0 .0 .0 .0

COl.lr l,.’~IONAL TD S~ ""’ 5.0 m:l.nutes

?IPE SYSTEM DET~ 

**~*~*....**....**.

:aEACli 1.1 - 1 
*.*.***********

** ~mTION MOD!: *"It

NO S~~

.;CC.:a’1’:::!) AnA

P~Vi:D 

.00 b.a 

.0 ,

SU?PI.E:!!!ENTARY 

.00 he. 

.0 %

GRASSED 

.00 ha 

.0 ,

TOTAL 

CON’raIBtT’l’L"’11l 

.00 ha 

.0 . ,

iJ$a~-i’ROVIDED ~RO~R WI1’l;IN PIPES (m3/S) - vOtTJMm - 19800 m3
--------------------------~----________~_~____~_4~_~_~~~_~____

DE’!’E)j"TION ~IN ROUT:ING

~IGHT~STO~-O~LOW ~IONSRI
~:::G::3:T (m) STORAG3 (m3) OU’X!’LOW (m3 / s)

2.400 

2.600 

2.800 

3.000 

3.200 

30400 

,J.600

O. 

1800. 

3600. 

5400. 

7Z00. 

9000. 

10800.

.000 

1.320 

2.310 

3..480 

4.830 

6.210 

6.870

ST~~~G S~ORAGE IS O. m3

VCLiJ)SS Oi’ INFLOW AND Oln’FLOW H!DROGR’AiHS ARE 19800. DID 19799. :Il’L3
k~ R3SPECTIVI PEAKS An’ ’11.000 .IN!) 6.051 m3/s
?~ ~IG~ :::::N 3ASm IS 3.370 m, AlI1P TIME OF PONDDlG IS 275.0 minutes

..l.N?I.OW ~YDROG..’UPl1 (mJ/s)
--~-""---..---~

.000 2.7.50 ~..500 8.250 11.000 9.625 8.250 6.875 5.500 4.1.25
2.7.50 1.375 .000

O’UTFt.OW ElDROlaAPa (m3/s)
--........,...-_---III!IIII..

.coo .273 1.036 1.992 3.295 4.689 5.591 6.013 6.051 5.785
$.282 4.606 3.813 3.095 2~!4.s 2.124 1.900 1.526 1.285 1.030
.826 .662 .531 .426 .341 .274 .2.20 .176 .l41 .ll3
.031 .073 .OSs .047 .0,37 .030 .024 .019 .015 .012
.010 .008 .006 .005 .00-4 .003 .003 .002 .002 .001
.001 .001 .001 .001 .000
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* * * I t SA X * * *

version V2.05 April 1989 
2rocmeed at University of Tedmology, sydney 

for::caH-PC and QCXO’q)ati.ble microcomputers

~ * * ~ x * * * * * * * * * * * * * * * ... . * * * . . . * ~ * * x x * * * * *

.., * 

. 

* 

* 

*

* p~~ 3~CE LAGOON ~YSIS
.,..

.,.. ?E.L’tU. 3EAcH
S<

... RI.J~ ~~: ~ NO. ’or RAINFALL PATTERNS IS 1 
’* E!DROGRUitS Am: FORMEO USING !l!IJm-AJ METEOD APPLIED ’l’O~AU.S 
... G..’USSZ!l AREA LO$$J:S ARE SUl!!I!ItACTED 1’RO’M. FLOW D:3PTR DISTRIBUTION 
’" !:lS=’A T MODE tS DESIeN’ 
.., ~!M.! 5:E!IFT .R.OTJ’lJ:NG 
’" D:;:n TT,’:m 01’:m?UT 
;. DT1!’’I:1’Fl:!!.:Ltt.AN’ UNIT COST SET USED IS : 
’It .ED.C~ DnmlTERS 152 TO 2l..34 mt, COSTS .AT AtTGOST 1988 
’Of ..n"!iDroM DI.ll!I!lta IS 300 mm 
’" Ml...~’ZNG" S EQtI1\1’ION’ IS USED FOR ~IPZS 
... OLD A.."IlD NEW DEFA.:OLT PIPE R01J’GaNBSSES ARE 

_ 
012 AND . 01.2

*

* 

* 

* 

* 

\II! 

.

* 

* 

* 

* 

...’"

’" * * * * * x * * * . ~ * . * * * * * * * * * * * * . * . . * . * * * * . * *

RUN .;;; ::u..!N!’Al.I. FILE : 

S~ST.EM ?!?E FILE : 

C’UT ~ rILE : 

Th""2E....~IU!: tlln. FILE

PEUtL.BN 

P3_0.0U 
i3_0.0’tl’T 
not U$Q

, /B’/$1/~"2. 
DATE ..... ’" ;,"1’ .’"’r!. . . . 

?2<"",=~-C;: 
. .~.~.. ~JU.. ~. 4~. -r..f? {.,.:1. 0 

- "II’ ... ... . III III ... .. .. ... - .. . . . . . . . .. .. . . ’" . 411 III "" . .. ... .. . .. . . . ’III . ... ... _ . . .. . . . . ... . ’* . ... ... "II’ ... ,. . .,. . . _ . .. ... ... ... ’" ... .".. ... ... .. .. . ...

S=’!{
. .. A .. .. ... oW ... .. .. . .. . . . . .. . . .. .. .. . .. . ... ’" .. . .. . . . . . . . . . . . . . . . . ..

a..T~ ?.A..’IUM!!! :a:RS 
*....***wx~**w..******

DE!?!m$SION STOltAGE (mm) 
PA’WDAltEA. GRASSED

:mnLTn.XION 

1lHC PAlW’!mtS 

PI - 3!L 0 :mm. 

FO - 200.0mm/h 

FC - 13.0 .mm./h 

2.00 R - 2.0 /h 

FID - 35.0:Dlm 

INITIAL RAn: "" 130.1 mm/h

SOn. TYPE 

1234~ 

.s-.71W

1.0 10~O 2.00

3lli=ALI. ?..l...~TE!tS AND DA!I!A 
~**~x*www.***rx*****.***w**

Dmt.!._’l’rON 

,~’;ltu)

TD!IE ~ 

(minutes)
NO’MBER OF 

!-’JUNFALL INc:P.EMENTS

TOnL 3AINFALL 

(mm)

60.0 5.0 12 .0

su...~ARD ~$~ ~llLL PATTON Foa ZONE ~ 
~-:TE AVE..~ INTENSITY .00 mm/h ( ~TIPLIER - 1.000)
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I

.0 

.0

.0 

.0

. 
O’ .0 .0 .0 .0 .0 .0 .0

CO-l’G’tnA’!’IONl&.L TIME S’J$? S .0 mnutes

SO ~C1TCB:MENT

ACCUMlT.1..A!rB!.l ABU

i’IrE SYS"rE!! DETAILS 
*.***~.x~w*.****w*.

i’AVED 

.00 ha. 

.0 ..

UACR Ll" 1 

...**.**~,.,...*.w*

** ~UA~ION MODE w"

STJ?Pt.lXltN’lAa~ 

.00 h. 

.0 ,

Q..U$SED 

.00 hI!. 

.0 ,

TOTAL 

CONTlUBUTmG 

.00 ha 

.0 ,

uS~R-?~O~tO HYDaQGRAiK WITHIN PIPES (m3/s) - VOLUME. 19800 m3

-------_......-
----~-----~~~~-~---------

DETBNUON SABIN !tOTJ"l’ING

EEIGRT-$TQRAGE-OUTFLOW ~lONSBIP 

5ZGET (m) STOaAGE (m,3) OUTFLOW (m3/s)

2.~OO 

3.000 

3.100 

3.200 

3AOO 

3.600

O. 

5400. 

6300. 

7200. 

9000. 

10800.

S:u.B!!!!i’G STOR1li! IS

Cun’,!.,OW ~aOGBAPJ! IS ctmTATI.ttl

Q. m3

.000 

.010 

2.710 

4...080 

5.500 

6.730

VC!. SS OP D.l7J:.OW ANDOU’lTLQW i ROGRAl?H$ AU 19800. ANt> 1. 61-42. m3 

A..’T’ID :E$i3:C~IVE P!AKS .DE 11.000 ANPIL079 m3/s 

?~~Z~TG!T IN B1SIN IS 3.494 m, ~.TIME or PONCING IS 3600.0 
minutes

IN!’!.cw .=.!DROGaAPB (m3 / s)

.000 2.750 5.500 8.250 ~.ooo 9.625 8.250 6.875 5.500 ~.125 

2.750 1.375 .000

OI"’.:;~’!"OW X:t’Dac>GRA!’!t (m3/a)
---_.~-----------~-~-~-

.000 

.,5 .3$2 

.010 

.010 

.010

.001 

-4.679 

..010 

.010 

.010

.003 

3.1549 

.010 

.010 

.010

.007 

2.012 

.010 

.010 

.010

2.483 

.763 

.010 

.010 

.010

4.880 5.709 6.0$4 6.079 5.843

.290 .110 .042 .016 .010

.010 .010 .010 .010 .010

.010 .010 .010 .010 .010

.010 .010 .010 .010 .010
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