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 1. INTRODUCTION 

1.1 Background 

The Mooiplaats Colliery near Ermelo, Mpumalanga required a solution to manage 

storm water runoff because it is below acceptable water quality standards (Fourie, 

2011). This runoff should form part of a closed dirty water system which was not the 

case before the start of this project.   

 

Work had previously been carried out to construct a pollution control dam (PCD) 

according to recommendations made in Water & Salt Balance Study: Water Balance 

Analysis Report (Coetzee, 2010) by Nurizon Consulting Engineers in order to address 

this problem. Construction was stopped for undisclosed reasons, and the colliery was 

placed on care and maintenance until the PCD could be completed.  

 

Element Consulting Engineers (Pty) Ltd was asked to re-evaluate the capacity which 

was recommended in the above mentioned report by Nurizon, through execution of an 

updated water balance model, in accordance with the Best Practice Guidelines A4: 

Pollution control dams by the Department of Water and Sanitation. The results of this 

were presented in the form of a preliminary/concept design report in August 2014 and 

the design was accepted and approved by Kelvin Legge (DWS).  

1.2 Contract Information 

Construction Commencement Date:   15 January 2015 

Practical Completion Date:     29 June 2015 

Contract Value (Incl. VAT):     R4 168 788.32  

Contractor:       LVR Plant (Pty) Ltd 

Client:        Langcarel (Pty) Ltd  
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 2. SITE LOCATION AND DESCRIPTION 

The site is a colliery, located near the town of Ermelo in Mpumalanga, which is situated 

on the Mooiplaats Farm). Approximate co-ordinates of the colliery are 26°39'00"S, 

30°06'00"E.  

 

The site is approximately 5km from the Eskom Camden Power Station and can be 

accessed via the N2 road between Ermelo and Piet Retief.  

 

The existing PCD excavation lies between the co-disposal facility and the office area. 

The unlined pond is situated in the office area.  

 

  

 Figure 2.1: Site Location 

 

 

 

 

Mooiplaats Colliery 
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 Figure 2.2: Aerial view prior to construction 

 

 Figure 2.3: Aerial view after completion of the works 

 

Old PCD Excavation 

Unlined Pond 
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 3. SCOPE OF WORK 

The scope of work was as follows: 

 

 Construction of a pollution control dam with the following liner specifications: 

o 300mm clay layer compacted to 98% standard proctor density at 2% wet of 

OMC (optimum moisture content) 

o 1.5mm thick HDPE (High-density polyethylene) geomembrane above the 

clay layer 

 Construction of a reinforced concrete spillway structure 

 Construction of a reinforced concrete sediment/silt trap structure 

 Construction of earth fill diversion berms compacted to 98% standard proctor 

density at 2% wet of OMC. Side channels were to be formed alongside these berms 

to divert runoff towards the silt trap structure.  

 A runoff channel was to be constructed upstream of the spillway to divert flow 

towards the drainage opportunity to the east.  

 Construction of a reinforced concrete collection sump near the administration 

offices to capture runoff from the area downstream of the PCD. The water will then 

be pumped back to the PCD via a new 170m long, buried pipeline 

 Install and test a pump supplied by the client for the above mentioned pipe line 

 4. BASIC CHARACTERISTICS OF THE WORKS 

4.1 Pollution Control Dam 

The existing excavation was re-sized such that the constructed, lined, PCD would have 

a capacity of approximately 22059 m3 at full supply level. The actual capacity at full 

supply level after construction was 20721m3 (see Figure 4.1). 

 

 The PCD liner system consists of a 1.5mm thick HDPE (High-density polyethylene) 

 geomembrane directly above a 300mm clay layer compacted to 98% standard 

 proctor density at 2% wet of OMC (optimum moisture content) which was compacted 

 in layers of no greater than 150mm. (See Apendices for test results).  
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 Figure 4.1: As-built stage/capacity curve of PCD 

4.2 Silt Trap 

The design also includes a concrete silt trap structure which allows for sediment in the 

surface runoff to settle before the water enters the PCD. This minimizes the quantity of 

silt entering the PCD, thus increasing its life span, as well as reducing the need for 

maintenance within the PCD which can prove difficult due to the susceptibility of HDPE 

lining to damage.  

 

The silt trap also includes an access ramp which would allow for a front end loader to 

enter the structure for removal of sediment if necessary. This ramp was constructed 

with a slope of 1 in 5 which is deemed to be sufficiently flat for its purpose.  

 

The structure was constructed using Grade 30/19 concrete.  

 

The silt trap has a 200mm thick reinforced concrete surface bed with Ref. 617 high-

tensile weld mesh at 50mm cover to the bottom of the surface bed. Similarly, the walls 
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of the structure are 200mm thick and have the same mesh at 50mm cover to the outside 

of the structure.  

 

Construction joints were placed along the shorter dimension of the structure at 5m 

spacing (see attached drawings). These joints were then saw-cut and filled with a 

waterproofing elastic joint sealant (Sikaflex-11FC). 

 

Construction joints between the base of the walls and the floor slab were treated with 

Sikadur-32N wet to dry epoxy bonding agent to facilitate the bond between the 

surfaces.  

 

An overflow ledge 560mm below the top level of the walls was constructed to allow flow 

of water into the PCD without overtopping of the silt trap. 

 

This overflow was designed to have an effective freeboard of 500mm and a width of 

5m which is adequate to pass the 1 in 50-year flood peak. This overflow is 

approximately 1.5m above the base of the silt trap which will allow for silt particles to 

settle within the structure before water enters the PCD.  

 

The level of this overflow is at 1663.44m. 

4.3 Spillway Structure 

The Best Practice Guidelines A4: Pollution control dams from DWS, states that spillway 

sizing for pollution control dams should be carried out based on the guidelines set out 

in Guidelines to Safety in Relation to Floods. These guidelines indicate the applicable 

design discharge recurrence intervals to be used to determine required spillway 

discharge capacities; however, they are based on upstream wall heights which is not 

applicable in this case as the PCD is below ground level. Furthermore, according to 

the DSO, a dam having a wall height of less than 5m and a storage capacity of less 

than 50 000m3, as is the case in this situation, does not need to be registered with 

DWS as a dam having a safety risk (see attached confirmation letter in appendices).  

 

Despite this, it was decided to design the spillway for the 1 in 100-year flood peak of 

2.64m3/s. 
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The spillway was constructed from grade 30/19 concrete. Only 500mm freeboard is 

required to pass the 1:100 year flood peak, although the available freeboard is higher 

as a result of raising the NOC levels for aesthetic reasons. The discharge capacity of 

the spillway was evaluated using the equation below: 

 

𝑄 = 𝐶𝐿𝐻3/2 

 With  

 C = 1.6 

 L = 5m 

 H = 0.5m 

 

Using these values, the spillway discharge capacity is 2.83m3/s which is greater than 

the 1 in 100-year flood peak. It should be noted that the discharge coefficient used is 

that of a broad-crested weir which was deemed to be a conservative estimate of the 

spillway capacity. Figure 2 shows the relationship between discharge and water level 

above FSL for this spillway.  

 

 Figure 2: Spillway Discharge Curve 
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4.4 Spillway Runoff Channel 

Discharge from the spillway due to the 1 in 100 year flood is not expected to produce 

runoff with significant velocities. Despite this, some erosion damage could take place. 

It was therefore decided during construction to make use of layer of rockfill material to 

line the spillway channel. This layer extends over the full width (5m) of the spillway.  

4.5 Collection Pond 

Sizing of the new concrete lined collection pond was done through computation of the 

1 in 50 year flood runoff volume for the sub-catchment that drains into it. It was decided 

to line this pond with concrete for access purposes and an access ramp was also 

included in the design. Water collecting in this pond is to be pumped into the PCD when 

the water level is 1.80m above the bottom of the pond.  

 

The capacity of the pond was designed for the 1 in 50 year runoff volume, which would 

be a worst-case scenario (i.e. No pumping taking place). It should also be noted that 

during a significant storm event, there may have been a build-up of sediment and water 

in the pond prior to the start of the storm which would reduce the available capacity 

before spillage occurs. 

 

In addition to this, water quality of the runoff that collects in this pond is non-compliant 

with the SANS 241:2006 standards as determined by testing done on samples from 

the area (Fourie, 2011). Concentrations of Na, SO4 and F are significantly higher than 

is derisible according to these standards. As such, it can be concluded that the 

prevention of spillage from this pond is as important as prevention of spillage from the 

PCD.  

 

The structure was constructed using Grade 30/19 concrete. As is the case with the silt 

trap, the surface bed of this pond was reinforced with Ref. 617 high-tensile weld mesh 

at 50mm cover to the bottom of the bed. The walls are 200mm thick and reinforced 

with Ref. 617 high-tensile weld mesh at 50mm cover to the outside of the structure.  

Construction joints between the base of the walls and the floor slab were treated with 

Sikadur-32N wet to dry epoxy bonding agent to facilitate the bond between the 

surfaces.  
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4.6 Diversion Berm with Collection Channel 

Two diversion berms were constructed with adjacent channels in order to convey runoff 

towards the silt trap. This will reduce the quantity of sediment entering directly into the 

PCD, thus increasing its life-span and reducing the need for sediment removal from the 

PCD.   

 

The berm slopes are protected from erosion by grass cover which is was in the process 

of being established at the time of writing.  

 

The diversion berm on the North/North-Eastern side of the dam does not have a side 

channel along its entire length due to topographical restrictions. Channel A (Western 

Side of PCD) was designed to have a slope of approximately 1 in 400 while Channel 

B (Eastern/Northern Side of PCD) was designed to have a slope of 1 in 50. Both of 

these channels terminate at a level of 1664.00m once they reach the silt trap structure.  

 5. DESIGN CHANGES DURING CONSTRUCTION 

 The position of the spillway was changed to make use of a more effective drainage 

opportunity. The spillway channel could then drain into a collection sump with a 

channel leading out of the mine.  

 The spillway channel was originally planned to be constructed using a soilcrete 

layer, however it was decided that to save costs, rockfill material available on site 

should be used. 

 The chute from the concrete silt trap leading into the PCD was originally planned to 

run along the slope. For ease of construction it was decided to rather construct a 

horizontal overflow ledge. 

 The NOC of the dam was raised by approximately 780mm from the original planned 

level of 1664.00m. The lowest point on the dam crest is 1664.78m on the Southern 

side. The crest levels on the northern side of the dam were slightly higher at the 

start of construction and a decision was taken to raise the crest to the same level 

all around the dam for aesthetic reasons. As such, more freeboard is available than 

was required based on the design.  
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 The above change required that the silt trap overall levels were raised by 500mm 

(which reduced excavation costs) and that the diversion berm crest levels were 

raised by approximately 1m.  

 6. EXTENSION OF TIME 

An extension of 28 days was granted by the Engineer. The Contractor submitted a 

claim dated 26 May 2015 siting the following reasons to claim for an extension of time: 

 

1. Rainfall (as per Contract document) – 6 Days 

2. 3 heavy rainfall events, each causing a delay of 3 days – 9 Days. There was a 

significant quantity of clay material on site that created working challenges during 

periods of heavy rainfall.  

3. Additional work: 

 The quantity of silt in the Genset dam was underestimated and excavation 

took longer than expected.  

 Additional fill was required at the silt trap location. 

 Levelling of PCD crest 

4. Working hours were only made known after commencement of the works.  

 

Practical completion was granted on 24 June 2015 and therefore 15 days’ worth of 

penalties were imposed. This amounted to R 78,360.75 (Excl. VAT).   

 7. QUALITY CONTROL DURING CONSTRUCTION 

The following tests were carried out during construction to ensure quality control: 

 

 Concrete cube testing for the silt trap structure, spillway structure and collection 

pond. 

 Compaction tests within the basin of the PCD 

 Compaction tests on the diversion berms 

 General foundation indicator tests were taken on the clay material obtained on site 

for the PCD clay layer.  
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 8. OUTSTANDING ITEMS 

 The certificate of completion was granted on condition that the Contractor 

completes grass establishment on the diversion berms and side channels after 

winter.  

 This was completed by 14 October 2015.  

 9. CERTIFICATE OF COMPLETION 

See Appendices.  
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INPUT REQUIRED

PHASE 1 (Discard dump 1)

Name of Mine                        Duration 
(Months)

Duration 
(Years)

R.O.M. (tpa) R.O.M. (tpm) Coal % Coal (tpa) Coal (tpm) Balance             
(Discard + Slurry ) 

(tpm)

Discard           
(% of balance)

Discard (tpa) Discard (tpm) Discard dry density 
(t/m³)

Discard volume 
(m³/mnth)

Discard volume 
(m³/a)

Slurry            
(% of balance)

Slurry (tpa) Slurry (tpm) Slurry dry density 
(t/m³)

Slurry volume 
(m³/mnth)

Slurry volume 
(m³/a)

 Mooiplaats Phase 1 18 1.50 1,533,600.00 127,800.00 78.25% 1,200,000.00 100,000.00 27,800.00 83.81% 279,600.00 23,300.00 1.60 14,562.50 174,750.00 16.19% 54,000.00 4,500.00 1.00 4,500.00 54,000.00

Total over phase duration 18 2,300,400.00 1,800,000.00 419,400.00 262,125.00 81,000.00 81,000.00

PHASE 2 (Discard dump 1)

Name of Mine                        Duration 
(Months)

Duration 
(Years)

R.O.M. (tpa) R.O.M. (tpm) Coal % Coal (tpa) Coal (tpm) Balance             
(Discard + Slurry ) 

(tpm)

Discard           
(% of balance)

Discard (tpa) Discard (tpm) Discard dry density 
(t/m³)

Discard volume 
(m³/mnth)

Discard volume 
(m³/a)

Slurry            
(% of balance)

Slurry (tpa) Slurry (tpm) Slurry dry density 
(t/m³)

Slurry volume 
(m³/mnth)

Slurry volume 
(m³/a)

Mooiplaats Phase 2 123 10.25 3,067,200.00 255,600.00 78.25% 2,400,000.00 200,000.00 55,600.00 83.81% 559,200.00 46,600.00 1.60 29,125.00 349,500.00 16.19% 108,000.00 9,000.00 1.00 9,000.00 108,000.00

Total over phase duration 123 31,438,800.00 24,600,000.02 5,731,799.98 3,582,374.99 1,107,000.00 1,107,000.00

Total over life of project 141 11.75 33,739,200.00 26,400,000.02 6,151,199.98 3,844,499.99 1,188,000.00 1,188,000.00

PHASE 3 (Discard dump 2)

Name of Mine                        Duration 
(Months)

Duration 
(Years)

R.O.M. (tpa) R.O.M. (tpm) Coal % Coal (tpa) Coal (tpm) Balance             
(Discard + Slurry ) 

(tpm)

Discard           
(% of balance)

Discard (tpa) Discard (tpm) Discard dry density 
(t/m³)

Discard volume 
(m³/mnth)

Discard volume 
(m³/a)

Slurry            
(% of balance)

Slurry (tpa) Slurry (tpm) Slurry dry density 
(t/m³)

Slurry volume 
(m³/mnth)

Slurry volume 
(m³/a)

Mooiplaats Phase 3 108 9.00 1,680,000.00 140,000.00 71.43% 1,200,000.00 100,000.00 40,000.00 90.00% 432,000.00 36,000.00 1.60 22,500.00 270,000.00 10.00% 48,000.00 4,000.00 1.00 4,000.00 48,000.00

Total over phase duration 108 15,120,000.00 10,800,000.00 3,888,000.00 2,430,000.00 432,000.00 432,000.00

48,859,200.00 37,200,000.01 10,039,199.99 6,274,499.99 1,620,000.00 1,620,000.00

R.O.M. Coal Production Discard deposition Slurry deposition

R.O.M. Coal Production Discard deposition Slurry deposition

Slurry deposition

Mooiplaats Coal Discard Dump ‐ Design Parameters

(Required for each Mine/Colliery contributing to the Coal Discard dump)

Coal ProductionR.O.M. Discard deposition



1.60 t/m³
Deposition Vertical Elevation Volume Acc. Acc. Time Acc. Acc. Rate of

rate height  volume tonnage time time rise
(tpm) (m) (mamsl) (m³) (m³) (tonnes) (months) (months) (years) (m/y)

46,600 0 1666 0 0 0 0.0 0.0 0.00 0.00
46,600 48 1714 3,900,000 3,900,000 6,240,000 133.9 133.9 11.16 4.30

1.00 t/m³

Deposition Vertical Elevation Volume Acc. Acc. Time Acc. Acc. Rate of
rate height  volume tonnage time time rise

(tpm) (m) (mamsl) (m³) (m³) (tonnes) (months) (months) (years) (m/y)

4,500 0 1670 0 0 0 0.0 0.0 0.00 0.00
4,500 1 1671 117 117 117 0.0 0.0 0.00 459.72
4,500 2 1672 3,596 3,714 3,714 0.8 0.8 0.07 15.02
4,500 3 1673 9,522 13,236 13,236 2.1 2.9 0.25 5.67
4,500 4 1674 13,673 26,909 26,909 3.0 6.0 0.50 3.95

4,500 5 1675 14,860 41,769 41,769 3.3 9.3 0.77 3.63
4,500 6 1676 15,539 57,308 57,308 3.5 12.7 1.06 3.48
4,500 7 1677 16,227 73,535 73,535 3.6 16.3 1.36 3.33
4,500 8 1678 16,925 90,460 90,460 3.8 20.1 1.68 3.19
9,000 9 1679 17,632 108,092 108,092 2.0 22.1 1.84 6.13
9,000 10 1680 18,348 126,441 126,441 2.0 24.1 2.01 5.89

9,000 11 1681 19,074 145,515 145,515 2.1 26.2 2.18 5.66
9,000 12 1682 19,809 165,323 165,323 2.2 28.4 2.37 5.45
9,000 13 1683 20,553 185,876 185,876 2.3 30.7 2.56 5.25
9,000 14 1684 21,306 207,182 207,182 2.4 33.1 2.76 5.07
9,000 15 1685 22,068 229,250 229,250 2.5 35.5 2.96 4.89

9,000 16 1686 22,840 252,091 252,091 2.5 38.1 3.17 4.73
9,000 17 1687 23,621 275,712 275,712 2.6 40.7 3.39 4.57
9,000 18 1688 24,411 300,123 300,123 2.7 43.4 3.62 4.42
9,000 19 1689 25,211 325,334 325,334 2.8 46.2 3.85 4.28
9,000 20 1690 26,020 351,354 351,354 2.9 49.1 4.09 4.15

9,000 21 1691 26,838 378,191 378,191 3.0 52.1 4.34 4.02
9,000 22 1692 27,665 405,856 405,856 3.1 55.1 4.60 3.90
9,000 23 1693 28,501 434,357 434,357 3.2 58.3 4.86 3.79
9,000 24 1694 29,347 463,704 463,704 3.3 61.6 5.13 3.68
9,000 25 1695 30,202 493,906 493,906 3.4 64.9 5.41 3.58

9,000 26 1696 31,066 524,973 524,973 3.5 68.4 5.70 3.48
9,000 27 1697 31,940 556,912 556,912 3.5 71.9 5.99 3.38
9,000 28 1698 32,822 589,735 589,735 3.6 75.6 6.30 3.29
9,000 29 1699 33,714 623,449 623,449 3.7 79.3 6.61 3.20
9,000 30 1700 34,616 658,065 658,065 3.8 83.2 6.93 3.12

9,000 31 1701 35,526 693,591 693,591 3.9 87.1 7.26 3.04
9,000 32 1702 36,446 730,036 730,036 4.0 91.2 7.60 2.96
9,000 33 1703 37,375 767,411 767,411 4.2 95.3 7.94 2.89
9,000 34 1704 38,313 805,724 805,724 4.3 99.6 8.30 2.82
9,000 35 1705 39,260 844,984 844,984 4.4 103.9 8.66 2.75

9,000 36 1706 40,217 885,201 885,201 4.5 108.4 9.03 2.69
9,000 37 1707 41,183 926,384 926,384 4.6 113.0 9.42 2.62
9,000 38 1708 42,158 968,543 968,543 4.7 117.7 9.81 2.56
9,000 39 1709 43,143 1,011,685 1,011,685 4.8 122.5 10.21 2.50
9,000 40 1710 44,136 1,055,822 1,055,822 4.9 127.4 10.61 2.45

9,000 41 1711 45,139 1,100,961 1,100,961 5.0 132.4 11.03 2.39
9,000 42 1712 46,151 1,147,112 1,147,112 5.1 137.5 11.46 2.34
9,000 43 1713 47,173 1,194,285 1,194,285 5.2 142.7 11.90 2.29
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1.60 t/m³
Deposition Vertical Elevation Volume Acc. Acc. Time Acc. Acc. Rate of

rate height  volume tonnage time time rise
(tpm) (m) (mamsl) (m³) (m³) (tonnes) (months) (months) (years) (m/y)

36,000 0 1674 0 0 0 0.0 0.0 0.00 0.00
36,000 40 1714 2,627,903 2,627,903 4,204,645 116.8 116.8 9.73 4.11

1.00 t/m³

Deposition Vertical Elevation Volume Acc. Acc. Time Acc. Acc. Rate of
rate height  volume tonnage time time rise

(tpm) (m) (mamsl) (m³) (m³) (tonnes) (months) (months) (years) (m/y)

4,000 0 1674 0 0 0 0.0 0.0 0.00 0.00
4,000 1 1675 1,964 1,964 1,964 0.5 0.5 0.04 24.44
4,000 2 1676 4,038 6,002 6,002 1.0 1.5 0.13 11.89
4,000 3 1677 5,056 11,058 11,058 1.3 2.8 0.23 9.49
4,000 4 1678 5,480 16,538 16,538 1.4 4.1 0.34 8.76
4,000 5 1679 5,881 22,419 22,419 1.5 5.6 0.47 8.16
4,000 6 1680 6,293 28,713 28,713 1.6 7.2 0.60 7.63

4,000 7 1681 6,716 35,429 35,429 1.7 8.9 0.74 7.15
4,000 8 1682 7,149 42,578 42,578 1.8 10.6 0.89 6.71
4,000 9 1683 7,593 50,171 50,171 1.9 12.5 1.05 6.32
4,000 10 1684 8,047 58,218 58,218 2.0 14.6 1.21 5.96
4,000 11 1685 8,512 66,730 66,730 2.1 16.7 1.39 5.64

4,000 12 1686 8,987 75,717 75,717 2.2 18.9 1.58 5.34
4,000 13 1687 9,473 85,190 85,190 2.4 21.3 1.77 5.07
4,000 14 1688 9,970 95,160 95,160 2.5 23.8 1.98 4.81
4,000 15 1689 10,477 105,637 105,637 2.6 26.4 2.20 4.58
4,000 16 1690 10,994 116,631 116,631 2.7 29.2 2.43 4.37

4,000 17 1691 11,523 128,154 128,154 2.9 32.0 2.67 4.17
4,000 18 1692 12,061 140,215 140,215 3.0 35.1 2.92 3.98
4,000 19 1693 12,611 152,825 152,825 3.2 38.2 3.18 3.81
4,000 20 1694 13,171 165,996 165,996 3.3 41.5 3.46 3.64
4,000 21 1695 13,741 179,737 179,737 3.4 44.9 3.74 3.49

4,000 22 1696 14,322 194,059 194,059 3.6 48.5 4.04 3.35
4,000 23 1697 14,914 208,973 208,973 3.7 52.2 4.35 3.22
4,000 24 1698 15,516 224,488 224,488 3.9 56.1 4.68 3.09
4,000 25 1699 16,128 240,617 240,617 4.0 60.2 5.01 2.98
4,000 26 1700 16,752 257,368 257,368 4.2 64.3 5.36 2.87

4,000 27 1701 17,386 274,754 274,754 4.3 68.7 5.72 2.76
4,000 28 1702 18,030 292,784 292,784 4.5 73.2 6.10 2.66
4,000 29 1703 18,685 311,469 311,469 4.7 77.9 6.49 2.57
4,000 30 1704 19,350 330,819 330,819 4.8 82.7 6.89 2.48
4,000 31 1705 20,027 350,846 350,846 5.0 87.7 7.31 2.40

4,000 32 1706 20,713 371,559 371,559 5.2 92.9 7.74 2.32
4,000 33 1707 21,410 392,970 392,970 5.4 98.2 8.19 2.24
4,000 34 1708 22,118 415,088 415,088 5.5 103.8 8.65 2.17

4,000 35 1709 22,837 437,924 437,924 5.7 109.5 9.12 2.10

4,000 36 1710 23,566 461,490 461,490 5.9 115.4 9.61 2.04
4,000 37 1711 24,305 485,795 485,795 6.1 121.4 10.12 1.97
4,000 38 1712 25,055 510,850 510,850 6.3 127.7 10.64 1.92
4,000 39 1713 25,816 536,666 536,666 6.5 134.2 11.18 1.86
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