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PROPOSED NEW EERSTERUS EXT 15 

STORMWATER RUN-OFF CALCULATION & PROPOSED STORMWATER SYSTEM 

1. INTRODUCTION 

URBAN CONSULT Town Planner (Mr Robert Streak) requested D and G Encotech (PTY) 

LTD to supply the engineering input for the stormwater handling to be submitted with 

the township application for the proposed new township, New Eersterus Ext 15. 

The stormwater run-off and handling investigation is based on the standard SIA Report 

to CoT requirements but will only be submitted as a SIA Report to the Engineering 

Department at CoT after the department formally replied to the township application. 

The total area of the township is 886.78 ha.   

2. GENERAL INFORMATION 

2.1 THE TOWN PLANNER IS: 

URBAN CONSULT 

P O Box 95884 

WATERKLOOF 

0145 

Owner:   Robert Streak  

Mobile:   082 573 0409 

Email   urb-con@mweb.co.za 

2.2 CONSULTING ENGINEER 

ENCOTECH CONSULTING ENGINEERS 

P O Box 9304 

CENTURION 

00046 

Responsible partner: Johannes Duvenhage Pr. Eng- ECSA 20170186 

Tel - office:  (012) 653 8089 

Mobile:   083 271 5823 

Email:   jd@encotech.co.za 
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3. LOCALITY 

New Eersterus Extention 15 lies on the eastern side of the existing township, 

Soshanguve Block Y, Ext 1. 

The eastern border is the road reserve of the future PWV 9 road. 

Part of the northern border is the road reserve of the future K214 Road. 

On the western side it borders the existing Bultfontein surfaced Road. 

On the southern side is the Remainder of the Farm Bultfontein 107 JR   

A locality plan is attached as Annexure 1. 

The layout of the proposed new township is shown on Annexure 2. 

4. SITE CHARACTERISTICS 

The site drains naturally from south to north. A large area of farmland on the southern 

side of the of the proposed development forms part of the catchment area. 

The geology (paragraph 5) of the catchment area is allows for very high permeability 

soil (weathered granite) with low run-off coefficient but with a horizontal flow of water 

on the ferriccrete and solid granite sub surface areas with the well know high water 

table in certain areas during the peak rainy season. A further indication of the soil 

conditions are the small channel area at the centre of streams and the disappearance 

of the channel in total in certain areas. 

The approach followed with the proposed stormwater system is also to allow for 

adequate subsurface drains in the stormwater reticulation system to prevent the 

forming of an un-foreseen high water table near any building.          

Area of New Eersterus Ext 15     = 886 ha 

Average Slope: S to N      = ± 1:30 

Lowest point       = S 

L (water flow)       = 5 500 m 

dH        = 189 m 

MAP        = 680 mm 

Vegetation: 

The virgin vegetation on the property is reasonable dense scattered bush and veld 

grass with a strip of dense trees near the stream. 

5. GEOLOGY 

The study area is underlain by transported sandy and gravelly soils which are underlain 

by pedogenic (ferricrete) gravels in a sandy matrix which constitutes the pebble marker 
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horizon and is often cemented into a soft rock hardpan ferricrete. These horizons 

generally do not extend to great depth and are underlain by sandy residual soils and 

weathered granite or granophyre bedrock belonging to the Bushveld Complex. The 

upper soil horizons can be expected to be potentially compressible, however, these 

horizons are generally not very prominent and modified normal foundation 

precautionary measures are usually employed. Hard machine excavation van be 

expected in either the hardpan ferricrete or in the bedrock horizons, damp proofing 

precautions should be taken and the presence of a seasonal perched water table 

occurring on top of the hardpan ferricrete or the bedrock horizon may not be ruled 

out.  The upper soil horizons should be suitable for use as backfill underneath surface 

beds and for use in the construction of paved areas (probably G7 quality) after removal 

of all organic matter. 

6. CATCHMENT AREAS AND STORMWATER RUN-OFF CALCULATIONS  

The catchment areas and the summary calculation tables are indicated on the attached 

Annexure 3. The catchment areas and stormwater run-off for the 1:2 year & 1:20 

year flood is indicated on the layout drawing attached as Annexure 4. 

The following methodology was applied: 

 The un-developed catchment areas to the south of the proposed developments (A1, 

B1, B3, D1, F1 & G1) were all taken as developed areas for the run-off calculation. 

 The 1:20 year run-off from these catchments were used to calculate the pipe sizes 

running through New Eersterus Ext 15. 

 All outlet pipe sizes to a stream or river were based on the 1:20 year flood   

A summary of the pipe sizes and flood re-occurrence intervals are summarized in Table 1 and 

are also shown on the attached Annexure 5. 

TABLE 1 

Catchment Pipe No Node Q1:2 (m³/s) Q1:20 (m³/s) Pipe Ø 

      

A 1 1a to 2a  0.87 525 

 2 2a to 3a  1.61 675 

 3 3a to 4a  2.32 825 

 4 4a to 5a, 6a  2.41 900 

 5 6a to 7a  2.79 900 

 6 7a to 8a  3.12 1050 
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TABLE 1 continue 

Catchment Pipe No Node Q1:2 (m³/s) Q1:20 (m³/s) Pipe Ø 

      

B  1b-inlet  3.80  

 1 2b to 6.1b  5.37 1200 

 2 3b to 4b  1.96 750 

 3 4b to 5b  2.39 825 

 4 5b to 6b  2.78 900 

 5 6b to 10b  2.78 900 

 6 7b to 8b  8.0 1500 

 7 8b to 9b  8.4 1500 

 8 9b to 10b  8.73 1500 

 9 10b to 6.1b  8.80 1650 

 10 6.1b to 11b  12.10 1800 

 11 11b to 12b  12.21 1800 

 12 12b to 13b  12.61 1800 

      

C 1 1c to 2c 0.88  525 

 2 2c to 3c 1.43  675 

 3 3c to 4c 1.92  750 

 4 4c to 5c 2.03  825 

 5 5c to 6c 2.20  825 

 6 6c to 7c 2.46 6.28* 1350* 

 7 7c to 8c  7.90* 1500* 

 8 8c outlet  7.90* 1500* 

      

D  1d boundary 4.19 10.70  

  2d-inlet 4.35 11.10  

 1 2d to 3d  11.10 1800 

 2 3d to 4d  11.26 1800 
 3 4d to 5d  11.53 1800 
 4 5d to 6d  11.53 1800 
 5 6d to 7d  11.85 1800 
      

E  1e-boundary 0.51 1.30  

 1 1e to 2e  1.30 675 

 2 2e to 3e  2.91 900 

 3 3e to 4e  3.79 1050 

      

F  1f-road 5.24 13.37  

 1 1f to 2f  13.37 1950 

 2 2f to 3f  13.37 1950 

 3 3f to 4f  14.96 1950 

      

G 1 1g to 2g  2.75 900 

 2 2g to 3g  3.50 1050 

 3 3g to 4g  3.71 1050 

 4 4g to 5g  4.05 1050 

 5 5g to 6g  4.31 1200 

 6 6g to 7g  4.55 1200 
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TABLE 1 (continue) 

Catchment Pipe No Node Q1:2 (m³/s) Q1:20 (m³/s) Pipe Ø 

      

G (continue)J 7 7g to 8g  4.85 1200 

 8 8g to 9g  5.13 1200 

 9 9g to 10g  5.48 1200 

 10 10g to 11g  5.98 1650 

 11 11g to 12g  6.69 1350 

 12 12g to 13g  7.10 1350 

 13 13g to 14g  7.52 1350 

 14 14g to 15g  7.71 1350 

      

Htotal  Pipe out 1.34 3.43 1050 

      

I 1 1i to 2i 0.42   

 2 2i to 3i 1.12   

 3 3i to 4i 1.41 3.59* 1050* 

 4 4i - outlet 1.70 4.53* 1050* 

      

J 1 1j to 2j 0.23  450 

 2 2j to 3j 0.74  525 

 3 3j to 4j 1.05  600 

 4 4j to 5j 1.17  600 

 5 5j to 6j 1.59  750 

 6 6j to7j 1.74 4.43* 1200* 

 7 7j to 8j 1.82 4.66* 1200* 
 8 8j - outlet 1.97 5.03* 1200* 
      

 

7. SUB-SURFACE DRAINS 

The areas where sub-surface drains are to be installed is shown on Annexure 5. With 

the future submission of the complete SIA report with the Services Report a more 

detail analysis of the drainage will be included. The detail design will allow for draining 

the sub-surface drains into the stormwater reticulation system. 

8. FLOODLINES 

The development is influenced by the 1:50 year & 1:100 year floodlines. There are two 

(2) specific areas where augmentation to the normal scenario is required (refer to 

Annexure 4: 

a) The natural stream from catchment D1 disappears on the catchment areas D2, D3 & 

E3. This is like a micro Okavango Delta. The run-off in the stream will be collected on 

the northern side of catchment D2 but a cut-off wall with adequate subsurface 

drainage capacity will be install in catchments D2, D3 & E3 to prevent the ground 

water to raise the water table during the rainy season. 
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b) At the north-eastern corner of catchment E4 the natural channel (omissible catchment 

area) runs over the corner of this area. A small attenuation pond will be allow for on 

the open area to the east of catchment E4 and the outflow drained into the stormwater 

reticulation system. Sub-surface drainage will also be installed on the open area. 

9. SUMMARY 

The proposed development lies on a geological area where the weather top material 

is highly permeable but the deeper solid layers mostly impermeable with the high water 

table emerging at shallow bedrock conditions during the rainy season. After good 

rainfall (80 mm or more) over a day or two, when the soil is already saturated and 

then followed with a dry spell afterwards, it normally takes a week or two for the 

surface seepage water to no longer run on the surface. 

The proposed development can be successfully developed from a stormwater run-off 

and handling perspective as long as the precautionary measures are implemented in 

the detail design. 

     

 

Report Compiled by: 

 

____________________   February 2022 

J Duvenhage Pr Eng 
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ANNEXURE 2



BULTFONTEIN SW

Area No Area (ha) Area km² Accumulate area (km²) L = m L = km ∑ L Htop (m) Hx Δ H (m) Q1:2 (m³/s) Q1:20 (m³/s)

A1 4.5 0.045 0.0450 180 0.18 0.18 1202.5 1183 19.5 0.34 0.87

A2 6.0 0.060 0.1050 200 0.20 0.38 1202.5 1176 26.5 0.63 1.61

A3 7.3 0.073 0.1780 250 0.25 0.63 1202.5 1166.5 36 0.91 2.32

A4 1.5 0.015 0.1930 52 0.05 0.68 1202.5 1164.5 38 0.96 2.45

A5 2.4 0.024 0.2170 82.5 0.08 0.76 1202.5 1162.5 40 1.03 2.64

A6 3.0 0.03 0.2470 134.5 0.13 0.90 1202.5 1162.5 40 1.09 2.79

A7 6.0 0.06 0.3070 270 0.27 1.17 1202.5 1159 43.5 1.22 3.12

A8 3.0 0.03 0.3370 262 0.26 1.43 1202.5 1153.5 49 1.25 3.18

B1 32.9 0.329 0.3290 850 0.85 0.85 1254 1205 49 1.49 3.80

B2 19.8 0.198 0.5270 430 0.43 1.28 1254 1187.5 66.5 2.1 5.37

B3 16.4 0.164 0.1640 808 0.81 0.81 1252.5 1206.5 46 0.77 1.96

B4 4.6 0.046 0.2100 219 0.22 1.03 1252.5 1192 60.5 0.94 2.39

B5 4.8 0.048 0.2580 200 0.20 1.23 1252.5 1179.5 73 1.09 2.78

B6 13.2 0.132 0.3900 375 0.38 1.60 1252.5 1166.5 86 1.48 3.78

B6.1 2.5 0.025 0.4150 82 0.08 1.68 1252.5 1165.5 87 1.54 3.94

B7 83.2 0.832 0.8320 1420 1.42 1.42 1275.5 1196.5 79 3.13 8.0

B8 8.1 0.081 0.9130 257 0.26 1.68 1275.5 1189 86.5 3.29 8.4

B9 7.7 0.077 0.9900 225 0.23 1.90 1275.5 1179 96.5 3.42 8.73

B10 10.9 0.109 1.0990 528 0.53 2.43 1275.5 1165.5 110 3.45 8.8

B11 156.0 1.56 1.5600 2430 2.43 2.43 1275.5 1157.5 118 4.78 12.21

B12 6.1 0.061 1.6210 155 0.16 2.59 1275.5 1153 122.5 4.94 12.61

B13 4.3 0.043 1.6640 230 0.23 2.82 1275.5 1149.5 126 4.89 12.48

 1

ANNEXURE 3



Area No Area (ha) Area km² Accumulate area (km²) L = m L = km ∑ L Htop (m) Hx Δ H (m) Q1:2 (m³/s) Q1:20 (m³/s)

C1 13.7 0.137 0.137 219 0.22 0.22 1197.5 1185 12.5 0.88 2.25

C2 13.9 0.139 0.276 260 0.26 0.48 1197.5 1176.5 21 1.43 3.66

C3 15.9 0.159 0.435 300 0.30 0.78 1197.5 1169 28.5 1.91 4.88

C4 7 0.07 0.505 250 0.25 1.03 1197.5 1161.5 36 2.03 5.18

C5 11 0.11 0.615 334 0.33 1.36 1197.5 1158 39.5 2.2 5.62

C6 9.1 0.091 0.706 112 0.11 1.48 1197.5 1153.5 44 2.46 6.28

C7 21.8 0.218 0.924 155 0.16 1.63 1197.5 1149 48.5 3.1 7.9

C8 0.9 0.009 0.933 52 0.05 1.68 1197.5 1148 49.5 3.1 7.9

                                                   

D1 133.1 1.331 1.331 2365 2.37 2.37 1317.5 1193 124.5 4.19 10.7

D2 15.3 0.153 1.484 600 0.60 2.97 1317.5 1176.5 141 4.35 11.1

D3 8.4 0.084 1.568 310 0.31 3.28 1317.5 1169 148.5 4.41 11.26

D4 9.1 0.091 1.659 277 0.28 3.55 1317.5 1162 155.5 4.52 11.53

D5 1.8 0.018 1.677 55 0.06 3.61 1317.5 1160.5 157 4.53 11.57

D6 9.3 0.093 1.770 283 0.28 3.89 1317.5 1152.5 165 4.64 11.85

D7 10 0.1 1.870 131 0.13 4.02 1317.5 1147.5 170 4.84 12.35

E1 9.8 0.098 0.098 606 0.61 0.61 1233.5 1196.5 37 0.51 1.3

E2 18.2 0.182 0.280 642 0.64 1.25 1233.5 1173.5 60 1.14 2.91

E3 11.1 0.111 0.391 232 0.23 1.48 1233.5 1166 67.5 1.48 3.79

E4 13.6 0.136 0.527 306 0.31 1.79 1233.5 1154.5 79 1.86 4.75

F1 173 1.73 1.730 2300 2.30 2.30 1285 1190 95 5.24 13.37

F2 10.6 0.106 1.836 585 0.59 2.89 1285 1176 109 5.19 13.25

F3 8.9 0.089 1.925 222 0.22 3.11 1285 1172 113 5.27 13.46

F4 22.1 0.221 2.146 5 0.01 3.11 1285 1171 114 5.86 14.96



Area No Area (ha) Area km² Accumulate area (km²) L = m L = km ∑ L Htop (m) Hx Δ H (m) Q1:2 (m³/s) Q1:20 (m³/s)

G1 25.2 0.252 0.252 1030 1.03 1.03 1232 1179 53 1.08 2.75

G2 7.9 0.079 0.331 161 0.16 1.19 1232 1171 61 1.37 3.50

G3 4.8 0.048 0.379 227 0.23 1.42 1232 1169 63 1.45 3.71

G4 9.0 0.09 0.469 426 0.43 1.84 1232 1169 63 1.59 4.05

G5 4.9 0.049 0.518 150 0.15 1.99 1232 1168 64 1.69 4.31

G6 5.0 0.05 0.568 150 0.15 2.14 1232 1168 64 1.78 4.55

G7 6.0 0.06 0.628 181 0.18 2.33 1232 1165 67 1.90 4.85

G8 5.4 0.054 0.682 150 0.15 2.48 1232 1162.5 69.5 2.01 5.13

G9 6.5 0.065 0.747 158 0.16 2.63 1232 1159 73 2.15 5.48

G10 10.5 0.105 0.852 283 0.28 2.92 1232 1154 78 2.34 5.98

G11 14.8 0.148 1.000 330 0.33 3.25 1232 1148.5 83.5 2.62 6.69

G12 7.6 0.076 1.076 118 0.12 3.36 1232 1146 86 2.78 7.10

G13 9.9 0.099 1.175 236 0.24 3.60 1232 1142 90 2.95 7.52

G14 7.8 0.078 1.253 273 0.27 3.87 1232 1138 94 3.04 7.71

G15 26.9 0.269 1.522 752 0.75 4.63 1232 1130.5 101.5 3.40 8.67

HT 46.8 0.468 0.468 2192 2.19 2.19 1172.5 1130.5 42 1.34 3.43

I1 9.5 0.095 0.095 620 0.62 0.62 1169.5 1158 11.5 0.42 1.07

I2 22.2 0.222 0.317 523 0.52 1.14 1169.5 1151 18.5 1.12 2.87

I3 10.5 0.105 0.422 320 0.32 1.46 1169.5 1141.5 28 1.41 3.59

I4 + I5 10 0.10 0.522 197 0.20 1.66 1169.5 1133 36.5 1.70 4.33

J1 3.9 0.039 0.039 205 0.21 0.21 1174 1170 4 0.23 0.60

J2 12.5 0.125 0.164 389 0.39 0.59 1174 1162.5 11.5 0.74 1.89

J3 10.2 0.102 0.266 281 0.28 0.88 1174 1157.5 16.5 1.05 2.67

J4 3.3 0.033 0.299 50 0.05 0.93 1174 1155 19 1.17 2.98

J5 15.5 0.155 0.454 308 0.31 1.23 1174 1151 23 1.59 4.05

J6 7 0.07 0.524 183 0.18 1.42 1174 1148 26 1.74 4.43

J7 4.2 0.042 0.566 156 0.16 1.57 1174 1144 30 1.82 4.66

J8 6.6 0.066 0.632 175 0.18 1.75 1174 1139.5 34.5 1.97 5.03
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1-B
Q1:2 = 1.49
Q1:20 = 3.80

1-A
Q1:2 = 0.34
Q1:20 = 0.87

2-A
Q1:2 = 0.63
Q1:20 = 1.61

3-A
Q1:2 = 0.91
Q1:20 = 2.326-A

Q1:2 = 1.09
Q1:20 = 2.79

4-A5-A
7-A

Q1:2 = 1.22
Q1:20 = 3.12

8-A
Q1:2 = 1.25
Q1:20 = 3.18 LOCATION OF PROJECT:

DESCRIPTION OF PROJECT
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CONSULTANTS DETAILS

CATCHMENT AREAS &
RUN-OFF (m³/s)

BULTFONTEIN
DEVELOPMENT

2-B
Q1:2 = 2.10
Q1:20 = 5.37

6-B
Q1:2 = 2.10
Q1:20 = 5.37 3-B

Q1:2 = 0.77
Q1:20 = 1.96

4-B
Q1:2 = 0.94
Q1:20 = 2.39

5-B
Q1:2 = 1.09
Q1:20 = 2.78

6.1-B

7-B
Q1:2 = 3.13
Q1:20 = 8.00

8-B
Q1:2 = 3.29
Q1:20 = 8.40

9-B
Q1:2 = 3.42
Q1:20 = 8.73

10-B
Q1:2 = 3.45
Q1:20 = 8.80

11-B
Q1:2 = 4.78
Q1:20 = 12.21

12-B
Q1:2 = 4.94
Q1:20 = 12.61

13-B
Q1:2 = 4.89

Q1:20 = 12.48

1-C
Q1:2 = 0.88
Q1:20 = 2.25

2-C
Q1:2 = 1.43
Q1:20 = 3.66

3-C
Q1:2 = 1.91
Q1:20 = 4.884-C

Q1:2 = 2.03
Q1:20 = 5.18

5-C
Q1:2 = 2.20
Q1:20 = 5.62

6-C
Q1:2 = 2.46
Q1:20 = 6.28

7-C
Q1:2 = 3.10
Q1:20 = 7.908-C

Q1:2 = 3.10
Q1:20 = 7.90

1-D
Q1:2 = 4.19
Q1:20 = 10.70

2-D
Q1:2 = 4.35
Q1:20 = 11.10

3-D
Q1:2 = 4.41

Q1:20 = 11.26

4-D
Q1:2 = 4.52

Q1:20 = 11.53
6-D

Q1:2 = 4.64
Q1:20 = 11.85

5-D7-D
Q1:2 = 4.84
Q1:20 = 12.35

1-E
Q1:2 = 0.51
Q1:20 = 1.30

2-E
Q1:2 = 1.14
Q1:20 = 2.91

3-E
Q1:2 = 1.48
Q1:20 = 3.79

4-E
Q1:2 = 1.86
Q1:20 = 4.75 1-F

Q1:2 = 5.24
Q1:20 = 13.37

2-F
Q1:2 = 5.19

Q1:20 = 13.25

4-F
Q1:2 = 5.86
Q1:20 = 14.96

3-F
Q1:2 = 5.27
Q1:20 = 13.46

1-G
Q1:2 = 1.08
Q1:20 = 2.75

2-G
Q1:2 = 1.37
Q1:20 = 3.50

3-G
Q1:2 = 1.45
Q1:20 = 3.71

4-G
Q1:2 = 1.59
Q1:20 = 4.05

5-G
Q1:2 = 1.69
Q1:20 = 4.31

6-G
Q1:2 = 1.78
Q1:20 = 4.55

7-G
Q1:2 = 1.90
Q1:20 = 4.85

8-G
Q1:2 = 2.01
Q1:20 = 5.13

9-G
Q1:2 = 2.15
Q1:20 = 5.48

10-G
Q1:2 = 2.34
Q1:20 = 5.98

11-G
Q1:2 = 2.67
Q1:20 = 6.69

12-G
Q1:2 = 2.78
Q1:20 = 7.10

13-G
Q1:2 = 2.95
Q1:20 = 7.52

14-G
Q1:2 = 3.04
Q1:20 = 7.71

15-G
Q1:2 = 3.40
Q1:20 = 8.67

1-HT
Q1:2 = 1.34
Q1:20 = 3.43

1-I
Q1:2 = 0.42
Q1:20 = 1.07

2-I
Q1:2 = 1.12
Q1:20 = 2.87

3-I
Q1:2 = 1.41
Q1:20 = 3.59

4-I
Q1:2 = 1.70
Q1:20 = 4.33

1-J
Q1:2 = 0.23
Q1:20 = 0.60

2-J
Q1:2 = 0.74
Q1:20 = 1.89

3-J
Q1:2 = 1.05
Q1:20 = 2.67

4-J
Q1:2 = 1.17
Q1:20 = 2.98

5-J
Q1:2 = 1.59
Q1:20 = 4.05

6-J
Q1:2 = 1.74
Q1:20 = 4.43

7-J
Q1:2 = 1.82
Q1:20 = 4.66

8-J
Q1:2 = 1.97
Q1:20 = 5.03
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DESCRIPTION OF PROJECT
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CONSULTANTS DETAILS

STORMWATER RETICULATION
SYSTEM PROPOSAL

BULTFONTEIN
DEVELOPMENT

ANNEXURE 5

1-B
Q1:2 = 1.49
Q1:20 = 3.80

1-A
Q1:2 = 0.34
Q1:20 = 0.87

2-A
Q1:2 = 0.63
Q1:20 = 1.61

3-A
Q1:2 = 0.91
Q1:20 = 2.326-A

Q1:2 = 1.09
Q1:20 = 2.79

4-A

5-A7-A
Q1:2 = 1.22
Q1:20 = 3.12

8-A
Q1:2 = 1.25
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