CITY OF EAST LONDON

Guidelines and Standards for Design of Water Supply 

All water supply design and construction work within the borders of the East London Municipal (T.L.C.) area is to be conducted in strict accordance with the relevant guidelines and standards for design and construction of water supply.

SPECIFICATION FOR TOWNSHIP WATER RETICULATION SCHEMES TO BE READ IN CONJUNCTION WITH: SABS - 1200 - DB 1989 (EARTHWORKS - PIPE TRENCHES)

1.
Pressure Limits 

1.1
Maximum Residual Pressure
90 m (under static conditions)

1.2
Minimum Residual Pressure (Municipal Watermains, under static conditions)

1.2.1
Design minimum for industrial as well 


as upper and middle income groups
25 m


Absolute minimum for above groups
15 m

1.2.2
Lower income group 
15 m

1.2.3
Site and service schemes
12 m

NOTE:
In the  case of domestic  consumers, the available flowrate to the consumer at the Property boundary should exceed 20 l/min.

2.
Supply Mains (excluding service connections)

2.1
Design Flow Rate
2 x Annual Average Demand

2.2
Peak Flow Rate
as per appendix "A" (page 9)

2.3
Fire Flow Rates
(See 6, pages 3 and 4)

2.4
Design Velocities.

2.4.1
Gravity Mains (Optimum)
1,0 m/second

2.4.2
Gravity Mains (Max.  Allowable during fire flows)
3,0 m/second

2.4.3
Pumping Mains (Max.  Allowable) 
1,5 m/second

2.5
Minimum Size (reticulation networks, excluding connections)
40 mm internal diameter.

2.6
Minimum Pressure Rating
Class 9 uPVC,Class 12 mPVC



(i.e. 9 bar working pressure).

3.
Peak Demands 

3.1
Summer Peak Demand
1,5 x Annual Average Demand

3.2
Instantaneous Peak (Over 10 Minute Period)

3.2.1
Residential
3,2 x AADD

3.2.2
Industrial
2,5 x AADD

4.
Average Consumption Data 

4.1
Flat

4.1.1
Bachelor/1 Bedroom
220 l/day

4.1.2
2 Bedroom
270 l/day

4.1.3
3 Bedroom
330 l/day

4.1.4
Average Flat
260 l/day

4.2
Town or Cluster Houses
500 l/day

4.3
Houses

4.3.1
Site and Service schemes
600 l/day

4.3.2
per 250 m² plot area
650 l/day  (e.g. Buffalo Flats)

4.3.3
up to 1000 m² plot area
700 l/day (ave. for city = 70l/day)

4.3.4
up to 2000 m² plot area
1000 l/day

4.3.5
above 2000 m² plot area
1500 l/day

4.4
Individuals

4.4.1
upper income group
320 l/day

4.4.2
middle income group
190 l/day

4.4.3
lower income group
150 l/day

4.4.4
yard standpipe
60 l/day

4.4.5
communal standpipe (within 200 mm)
30 l/day

4.4.6
number of individuals per site:  upper income
2,5 l/day



lower income
6,0 l/day

4.5
Businesses
400 - 1000 l/100 m²/day


(eg Vincent Park Centre)
640l/100 m²/day

4.6
Flats with Businesses Below
400 - 1000 l/100 m²/day 



plus 260 l/flat/day

4.7
Industrial Areas
40 m³/ha/day (mean) 5 m³ to 125 m³/ha/day

4.7.1
Factory workers
60 - 140 l/day

NOTE:
Wilsonia Industrial = ± 20 m³/ha/day 

4.8
Hospitals

4.8.1
with less than 150 beds
450 l/bed/day

4.8.2
with more than 150 beds
675 l/bed/day

4.9
Scholars 

4.9.1
day
60 - 135 l/scholar/day

4.9.2
hostel
225 - 300 l/scholar/day

4.9.3
schools
10 m³ l/ha/day

(the above includes upkeep of grounds etc.)

4.10
Parks
10 - 15 m³/ha/day

4.11
Churches
2 m³/ha/day

4.12
Crèches
2 - 15 m³/ha/day

4.13
Hotels
100 - 300 l/guest/day


(eg Osner Hotel)
194l/bed/day (Peak Month)

4.14
Theatres
20 l/seat/day 

4.15
Clinics
2 - 15 m³/ha/day

4.16
Community Centres (Site and Service schemes)
60 m³/ha/day

4.17
Cemeteries
5 - 10 m³/ha/day

4.18
Sportsfields
10 m³/ha/day

4.19
Taxi, hawking and parking areas
2 m³/ha/day

5.
Minimum Clear Water Storage 

5.1
Ground Level Storage 

5.1.1
From one source of supply
36 hrs of Annual Average Demand, plus 
storage for fire fighting

5.1.2
From two sources of supply
24 hrs of Annual Average Demand, plus 
storage for fire fighting

5.1.3
Additional storage for fire fighting must be added to 5.1.1 and 5.1.2 based on the fire risk category (e.g.: Dawn, moderate fire risk = 240 m3), see 6.4., page 4

NOTE:
The definition as to whether a reservoir is served from one or two sources of supply should be made at the discretion of the Principal Waterworks Engineer.  It may in fact be possible to be supplied from between one and two sources. (e.g. Dawn reservoirs, 1,5 sources of supply; served by two separate pumping mains, however supplied from only one supply source i.e.  Umzoniana Treatment Works) 

5.2
Elevated Storage

5.2.1
Supplied by one pump, one standby pump
2 hrs instantaneous peak demand


as well as a power generator.

5.2.2
Supplied by one pump and one standby pump
4 hrs instantaneous peak demand

5.2.3
Additional storage for fire fighting must be added to 5.2.1 and 5.2.2. This will be dependent on the pumping rate of the pump set and the fire risk category of  the supply area (e.g. In a high risk area, using a pump set capable of 100 l/s and serving an instantaneous peak demand of 30 l/s, the additional storage required, based on the conditions described in 5.2.1 would be zero, because the pumping rate would exceed the sum of the design fire flow and the instantaneous peak deamnd  In cases where the pumping rate is less than the design fire flow, then the additional storage capacity would be the difference of the design fire flow plus the instantaneous peak demand and the pumping rate.  For example, at a pumping rate of 25 l/s in a high fire risk area where the instataneous peak demand is 30 l/s, the additional storage capacity for fire fighting would be,  (58,3 l/s + 30 l/s - 25 l/s) x 2 x 3,6 = 456 m³)

6.
Fire Fighting Requirements 
For the definition of fire-risk categories, refer the

6.1
Design Fire Flows (in addition to instantaneous peak demand)

6.1.1
High Fire Risk Areas
3500 l/min.(58,3 l/s) @ 15 m min. head

6.1.2
Moderate Fire Risk Areas
2000 l/min. (33,3 l/s) @ 15 m min. head

6.1.3
Low Fire Risk Areas
900 - 2000 l/min. (15 - 33,3 l/s) @ 7 m min.
head

6.2 
Design Fire Flows (when using computerised pipe network analysis in design)

6.1.1
High Fire Risk Areas
3500 l/min.(58,3 l/s) @ 15 m min. head

6.1.2
Moderate Fire Risk Areas
2000 l/min. (33,3 l/s) @ 15 m min. head

6.1.3
Low Fire Risk Areas
900 - 2000 l/min. (15 - 33,3 l/s) @ 7 m min.
head

6.3
Fire Duration

6.3.1
High Fire Risk Areas
2 hrs

6.3.2
Moderate Fire Risk Areas
2 hrs

6.3.3
Low Fire Risk Areas
2 hrs

6.4
Clear Water Storage (in addition minimum clear water storage)

6.4.1
High Fire Risk Areas
420 m³ (ground level storage)

6.4.2
Moderate Fire Risk Areas
240 m³ (ground level storage)

6.4.3
Low Fire Risk Areas
110 m³ (ground level storage)

6.4.4
Elevated Storage Reservoirs
(see 5.2.3, page 3)

6.5
The internal diameter of a pipe in a fire installation supplying water to fire hydrants shall not be less than:

6.5.1
76 mm, if its length does not exceed 50 m, and

6.5.2
94 mm, if its length exceeds 50 m.

6.5.3
146 mm, when used in high fire risk areas and industrial areas.

6.6
The internal diameter of a pipe supplying water to an automatic sprinkler installation shall not be less than 76 mm

6.7
Minimum Flow Rate from each Fire Hydrant

6.7.1
High Fire Risk Areas
1500 l/min. @ 15 m head

6.7.2
Moderate Fire Risk Areas
1500 l/min. @ 15 m head

6.7.3
Low Fire Risk Areas
900 - 1200 l/min. @ 7 m head

6.8
Fire Sprinkler Systems


The minimum required flow to supply fire sprinkler systems should exceed 1 350 l/min. @ 14 m head (or 1100 l/min. @ 17 m head). This is the standard for moderate fire risk areas. Special attention should be given to high fire risk conditions.

6.9
Spacing of Fire Hydrants

6.9.1
High Fire Risk Areas
less than 120 m apart

6.9.2
Moderate Fire Risk Areas
less than 180 m apart

6.9.3
Low Fire Risk Areas
less than 240 m apart

6.9.4
The maximum distance from a fire hydrant to a building must not exceed 150 m.

7.
Service Leadings (Service Connections)

A service connection is a small diameter water pipe laid to serve between one and five sites (inclusive).
7.1
Near side of street (i.e. where main runs alongside erf)
16,7 mm (I.D.) polypropylene (class 12)  
minimum dimensions.

7.2
Opposite side of street (i.e. where road must be crossed by leading)

TABLE 1
	Consumer
	
	Leading
	Number of Domestic Consumers/ diameter of pipework (mm)

	Income 

Group
	Residual

Pressure
	Length

(m)
	1
	2
	3
	4
	5

	
	Over
	+20 m
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)

	Upper
	3 Bars
	-20 m
	21(25)
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)

	
	Under
	+20 m
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)
	40,5(50)

	
	3 Bars
	-20 m
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)
	40,5(50)

	
	Over
	+20 m
	21(25)
	21(25)
	21(25)
	31,5(40)
	31,5(40)

	Middle
	3 Bars
	-20 m
	21(25)
	21(25)
	21(25)
	21(25)
	31,5(40)

	
	Under
	+20 m
	21(25)
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)

	
	3 Bars
	-20 m
	21(25)
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)

	
	Over
	+20 m
	21(25)
	21(25)
	21(25)
	21(25)
	21(25)

	Lower
	3 Bars
	-20 m
	21(25)
	21(25)
	21(25)
	21(25)
	21(25)

	
	Under
	+20 m
	21(25)
	21(25)
	21(25)
	21(25)
	21(25)

	
	3 Bars
	-20 m
	21(25)
	21(25)
	21(25)
	21(25)
	21(25)


NOTES:

1.
Sizes quoted are inside diameter for Polypropylene pipes.

2.
The pipe sizes quoted table 3 in brackets are nominal outside diameter for Polypropylene pipes.

3.
Use of the following nominal pipe sizes has been standardised by the East London Municipality (i.e. 19,25,40 & 50 mm)

4.
The following design parameters were used, to establish the selected pipe sizes:

Max. demand rates:
upper income - 60 l/min.


middle income - 45 l/min.


lower income - 30 l/min.

Coincidence ratios:
1-1,0; 2-1,25; 3-1,5; 4-1,75; 5-2,0

Maximum velocity:
3,5 m/s

Minimum residual pressure at site boundary:
17 m

5.
Pressure rating of pipework to be a minimum of class 12

7.3
Flushmaster Installations
TABLE 2
	Residual
	Leading
	Number of Flushmaster Units/diameter of pipework (mm)

	Pressure
	Length (m)
	1
	2
	3
	4
	5

	Over
	+20 m
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)

	3 Bars
	-20 m
	21(25)
	21(25)
	31,5(40)
	31,5(40)
	31,5(40)

	Under
	+20 m
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)
	40,5(50)

	3 Bars
	-20 m
	31,5(40)
	31,5(40)
	31,5(40)
	31,5(40)
	40,5(50)


NOTES:  Same as for 7.2

7.4
The internal diameter of a leading serving a fire installation shall not be less than:

7.4.1
68 mm, in the case of automatic sprinkler installations, 

7.4.2
99 mm, in the case of a fire or combined installation incorporating hydrants

7.4.3
31 mm, in the case of a fire or combined installation incorporating hosereels. (See 7.5) 

7.5
Fire Hosereels

7.5.1
Service leadings serving hosereels:


The pipe sizes quoted in table 3 are inside diameter for Polypropylene pipes.


The pipe sizes quoted in table 3 in brackets are nominal outside diameter for Polypropylene pipes.


Polypropylene is to be used underground only. 


Pressure rating to be a minimum of class 12.

TABLE 3
	Residual
	Number of Fire Hosereels/nominal diameter of pipework (mm)

	Pressure
	1-2
	3
	4-5
	Over 5

	Over 3 Bars
	31,5(40)
	31,5(40)
	31,5(40)
	40,5(50)

	Under 3 Bars
	31,5(40)
	31,5(40)
	40,5(50)
	40,5(50)

	Min. Meter size(mm)
	25
	25
	25
	25


NOTES
Same as for 7.2 


(The minimum meter size quoted above is based on the use of a mechanical type meter.  Should a different meter type be chosen, then the size of meter will have to be considered on it's merits).

7.5.2
The minimum nominal diameter of a (copper) pipe serving hosereels on any one floor of a building shall not be less than:

7.5.2.1
25 mm, if it serves one or two hosereels

7.5.2.2
32 mm, if it serves three hosereels

7.5.2.3
40 mm, if it serves four or five hosereels, or 

7.5.2.4
50 mm, if it serves more than five hosereels. 

7.6
Flow rate available to Domestic Consumers (i.e. at the water meter):


The flow rate available to domestic consumers at the water meter should not be less  than 20 l/min. under normal operating conditions. 

7.7
Sizing of Meters/Service Leadings (given average demand rate):


Refer to meter/service leading sizing, paragraph 8.

7.8
Minimum Pressure Rating:


The minimum pressure rating of any pipework used shall be class 12 (i.e. 12 bar working pressure)

8.
Sizing of Meter/Service Connections 
TABLE 4
	Nominal Size of Connection (mm)
	Meter Size

(mm)
	Meter

Type
	(A)

Kl/hr
	(B)

Kl/day
	(C)

Kl/month

	20

Polypropylene
	15

15
	P.D.

M.J.
	1,8

1,9
	5

5
	105

105

	25

Polypropylene


	15

15

20

25

20
	P.D.

M.J.

P.D.

P.D.

M.J.
	1,8

1,9

2,8

3.8

2.8
	5

5

9

15

9
	105

105

270

450

270

	40

Polypropylene
	25
	M.J.
	5.0
	24
	720

	50

uPVC
	40
	M.J.
	10,0
	345
	10 350

	75

uPVC
	50

50
	M.J.

P.D.
	15,0

17,0
	345

4400
	10 350

12 000

	110

uPVC
	80
	P.D.
	55,0
	1290
	38 700

	160

uPVC
	80

100
	P.D.

P.D.
	55,0

86,0
	1290

2145
	38 700

64 350


NOTES: (A)  Maximum capacity of meters if quoted in Kl/hr (Peak Hour) 


(B)   Maximum capacity of meters if quoted in Kl/day 


(C)   Maximum capacity of meters if quoted in Kl/month 


P.D. denotes Positive Displacement meter.


M.J. denotes Multi Jet meter.

8.1
Service Connection Size 

Calculated according to the following:


Maximum permissible load @ velocity  =  3,5 m/s @ meter manufacturers "Permissible Continuous Load" (Duro Penta, uPVC/Turnall, Fibre Cement Head Loss Curves) 

8.2
Meter Size 
8.2.1
Serving a Fire Hydrant (Minimum size) 

8.2.1.1
High fire risk area-80mm Kent Helix (2 hydrants discharging simultaneously @ 23,6 l/s each). 

8.2.1.2
Moderate fire risk area-80mm Kent Helix (2 hydrants discharging simultaneously @ 23,6 l/s each). 

8.2.1.3
Low fire risk area-50mm Kent Helix(1 hydrant @ 12,5 l/s) 

8.2.2 
Serving fire hose reels (Minimum) (See 7.5) 

8.3
General 
8.3.1
Meter sizes are determined from the values printed in the "PEAK FACTORS" schedule (i.e. Appendix "A").  The maximum continuous rating is divided by the peak factor, for each meter size, in order to derive the applicable meter sizing for a particular demand.

8.3.2
Table 4 caters for the average water demand pattern.  However, some consumers could use water at very high demand rates for relatively short durations.  During these infrequent conditions the sizing of an applicable meter must be based on the manufacturers specifications.

8.3.3
Table 4 accounts for the majority of demand cases (~85%).  Some 15% of cases, where the ratio of the instantaneous peak against the average daily demand is unusually high, require the use of a meter with a wide turndown rate (e.g. Combination, Woltmann W.S. or Magnetic meter).  If any doubt regarding sizing exists, then a combination meter should be used.

9.
Air Valves on Trunk Mains
9.1
Double acting air valves are to be placed at all high points relative to the hydraulic gradient.  May also be placed immediately downstream of any isolating valves.

9.2
Non corrosive air valves must be used in remote areas. 

9.3
In built up areas hydrants should be inserted at the high points. 

9.4
A valve for the purpose of isolating the air valve from the supply main must be provided between the air valve and the main. 

9.5
Air valves are to be spaced within 800 m apart. 

10.
Scour Valves on Trunk Mains 

10.1
To be placed at all low  points along a pipeline. May also be placed immediately upstream of any isolating valve.

10.2
In built up areas hydrants can be used as an alternative.

11.
Flow Control Valves
11.1
The flow rate used when determining the size of control valves for supply to a service reservoir in conditions where adequate storage exists (according to Departmental standards) must be the greater of either the peak daily demand or 1,5 x the annual average demand, or the rate required to fill the reservoir in 18 hours. 

11.2
Where reservoir storage is insufficient (according to Departmental standards), the valve should be sized according to the greater of the peak daily demand or 1,5 x the annual average demand.  The above conditions should be achieved under conditions of average maximum daily demand (i.e. when pressure reaches its lowest as a result of normal peak demand in the surrounding supply zone zone). 

11.3
Under no circumstances should the differential head across a control valve exceed the manufacturers recommendation.  The maximum differential head to be used when calculating the orifice diameter must not exceed 10 m under maximum static pressure conditions.

11.4
Orifice plates can be used to reduce the differential head to acceptable limits.

12.
Isolating Valves
12.1
A maximum of four valves should be required to isolate any section of water-main. 

12.2
On reticulation mains, isolating valves must be placed within 300 m apart. 

12.3
On trunk mains, isolating valves must be placed within 600 m apart. 

12.4
All valves to be Waterworks Pattern (Clockwise Opening).  Resilient

13.
General Comments

13.1
If possible, the design of township water reticulation should provide for mains to be laid in continuous loops (i.e. dead ends should be avoided).

13.2
Under no circumstances will midblock watermains be permitted

13.3
The position of service connections must be shown on township reticulation plans.

13.4
No watermains (or service connections) are to be laid through privately owned property.  In exceptional cases, where it is unavoidable, a servitude must be registered for the protection of the main.

13.5
A comprehensive set of cross sections and details, for all aspects of the design of services and roads, are required from any Consulting Engineer involved in design that may affect existing or proposed watermains in East London, in order that the resultant affect of the development reletive to the performance of  the existing supply network can be assessed.

13.6
Co-ordinated "As Built" drawings must be supplied in paper as well as in computer disk form once the work has been completed.  These are to be used by the Municipality for loading onto the G.I.S. network .

13.7
Calculations and results of hydraulic network analysis must be made available by design engineers for examination by the Waterworks Branch.

14
Definitions

14.1
"Communication pipe" means a pipe which is vested in the Local Authority and installed by it for the purpose of conveying water from a main to a water installation.  In East London such a pipe is referred to as either a service connection or a service leading.

14.2
"Main" means a pipe, other than a communication pipe vesting in the Local Authority and used by it for the purpose of conveying water to consumers.

14.3
Fire-risk categories (as defined in the "Guidelines for the provision of engineering services for residential townships - Department of Community Development).


Reword


Areas to be protected by fire service should be classified according to the following fire-risk categories:

(a)
High-risk


Areas in which the risk of fire and of the spread of fire are high, e.g. congested industrial areas, congested commercial areas, warehouse districts, central business districts, general residential areas with a floor space ratio of 1,0 and greater where buildings are four storeys and more in height (Residential Zone IV).

(b)
Moderate-risk


Areas in which the risk of fire and of the spread of fire are moderate, e.g. industrial areas, areas zoned general residential with a floor space ratio of less than 1,0 (residential Zone II and III) where buildings are not more than three storeys in height, and commercial areas normally occurring in residential townships where buildings are not more than three storeys in height.

(c)
Low-risk


Areas in which the risk of fire and the spread of fire are low.  This category is subdivided into four groups as follows:

(i)
Low-risk - Group 1


Residential areas (Residential Zone 1) where the gross floor area of the dwelling house including outbuildings is generally likely to be more than 200 m².

(ii)
Low-risk - Group 2


Residential areas (Residential Zone 1) where the gross floor area of the dwelling house including outbuildings is likely to vary between 100 m² and 200 m².

(iii)
Low-risk - Group 3


Residential areas (Residential Zone 1) where the gross floor area of the dwelling house including outbuildings is generally likely to be less than 100 m² but more than 55 m².  This group includes low-cost housing schemes where the gross floor area of the dwelling house including outbuildings allowing for extensions by the owner would generally not exceed 100 m².  Restrictions in force controlling height and area of buildings, materials used in their construction and distances from common erf boundaries.  Attached dwelling units separated by a fire wall having a minimum fire resistance rating of one hour.

(iv)
low-risk - Group 4

Residential areas (Residential Zone 1) where the gross floor area of the dwelling house including outbuildings is generally not more than 55 m²  This group includes low-cost housing schemes.  Restrictions in force controlling height and area of buildings, materials used in their construction and distances from common erf boundaries.  Attached dwelling units separated by a fire wall having a minimum fire resistance rating of one hour

APPENDIX A
PEAK FACTORS (DIVERSITY FACTORS)
	Average Daily Flow Rate
	Peak Factor
	Peak Instantaneous Flow Rate

(over a ten minute period)

	 (kl/d)
	
	(kl/d)
	(kl/h)
	(l/s)

	0.5
	23.9
	12.0
	0.5
	0.14

	1
	18.7
	18.7
	0.8
	0.22

	2
	14.6
	29.3
	1.2
	0.34

	3
	12.7
	38.0
	1.6
	0.44

	4
	11.5
	45.8
	1.9
	0.53

	5
	10.6
	52.9
	2.2
	0.61

	6
	9.9
	59.5
	2.5
	0.69

	7
	9.4
	65.7
	2.7
	0.76

	8
	9.0
	71.1
	3.0
	0.83

	9
	8.6
	77.3
	3.2
	0.89

	10
	8.3
	82.7
	3.5
	0.96

	15
	7.2
	108
	4.3
	1.2

	20
	6.5
	129
	5.4
	1.5

	25
	6.0
	150
	6.2
	1.7

	30
	5.6
	168
	6.8
	1.9

	35
	5.3
	186
	7.9
	2.2

	40
	5.1
	203
	8.3
	2.3

	45
	4.9
	219
	9.0
	2.5

	50
	4.7
	234
	10
	2.7

	60
	4.4
	263
	11
	3.0

	75
	4.1
	304
	13
	3.5

	100
	3.7
	366
	15
	4.2

	125
	3.4
	423
	18
	4.9

	150
	3.2
	476
	20
	5.5

	175
	3.0
	525
	22
	6.1

	200
	2.9
	573
	24
	6.6

	225
	2.7
	618
	26
	7.2

	250
	2.6
	662
	28
	7.7

	275
	2.6
	703
	29
	8.1

	300
	2.5
	744
	31
	8.6

	350
	2.3
	822
	34
	9.5

	400
	2.2
	896
	36
	10

	450
	2.1
	967
	40
	11

	500
	2.1
	1035
	43
	12

	600
	1.9
	1164
	47
	13

	750
	1.8
	1345
	58
	16

	1000
	1.6
	1619
	69
	19

	1250
	1.5
	1870
	79
	22

	1500
	1.4
	2100
	86
	24

	2000
	1.3
	2533
	106
	29

	2500
	1.2
	2925
	122
	34


NOTE:
The PEAK FACTORS were calculated using the equation 

 which was developed by the D.P.E.S. as the result of research into a diverse range of consumer categories in East London
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