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Abstract. Pulau Tekong, a Singaporean island, is situated at the confluence of the Sungai Johor and Selat Johor river mouths, to the east of Singapore and south of the Malaysia peninsular. A reclamation project aimed to recover about 100 km2 of mostly mudflat area around Pulau Tekong is presently being planned and implemented by the Singapore government. The reclamation will render the navigational channels around Pulau Tekong narrower.  This coastal deformation is expected to give rise to several negative impacts to the coastal hydraulics, environment and ecosystems. This may lead to diverse problems such as eutrophication, which will cause regular occurrence of algae blooms. Hence, mathematical modeling is being used to assess these potential impacts. Two software packages are used to evaluate the impacts. The software are namely, WASP5 developed by US EPA, and AQUASEA developed by Vatnaskil Engineering Consultant. WASP5, which is one-dimensional, is based upon the concept of the finite segment method, while AQUASEA uses the Galerkin Finite Element method to solve the two-dimensional hydrodynamic and transport models. The results of the study indicate that the reclamation around Pulau Tekong and Changi’s bay would give rise to significant adverse impacts including a significant increase in tidal velocity and suspended sediment concentrations in the coastal water around Pulau Tekong.

1.   Study Area

Pulau Tekong is located around the eastern Singapore Island, an area with a complicated water system consisting of five estuary branches and a number of tributaries and six islands (Figure 1). The eastern Singapore islands have been undergoing development by the Singapore government by means of reclaiming the estuary and the islands (Chia et.al, 1988). The two sites studied in this research are located around Pulau Tekong and Changi Bay. Pulau Tekong is located at   1o22N’-1O.26’N Latitude and   104oE- 104o8’longitude. The Island is located at the borderline shared between Malaysia and Singapore.
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Figure 1. Map of Study Area showing Pulau Tekong and Changi 

This research takes into account a water system consisting of several rivers, namely Sungai Johor, Sungai Lebam, Sungai Santi and Selat Johor and 16 other tributaries such as Sungai Layau, Sungai Serai, Sungai Khatib Bonsu, Sungai Punggol, and Sungai Seletar.  The map displays two phases of coastal reclamation to be studied in this research. The detail description of the coastal reclamations in Pulau Tekong may be obtained from Maritime and Port Authority of Singapore (www.mpa.gov.sg).  More information regarding Selat Johor relevant to the study is available from Koh et al (1991).

The reclamation projects are divided into two phases. The first phase of the reclamation covers Changi’s bay, and will involve 198.106 m3 of landfill. The second phase covers 176.106 m3 of landfill that reclaims Pulau Tekong’s entire mudflat and the adjoining Pulau Tekong Kechik to becomes one island.

2.  Scope of the Study

Two software are used to assess the possible impacts generated by these reclamation projects, namely Water Quality Analysis Simulation Program (WASP5) and AQUASEA. WASP5 is a software developed by US Environmental Protection Agency (US EPA). WASP5 consists of three sub-programs, namely DYNHYD5 for hydrodynamic simulation, EUTRO5 for eutrophication simulation, and TOXI5 for toxicant simulation. WASP5 uses the finite segment/finite difference method, and is widely used by ecologists to simulate environmental conditions. Meanwhile, AQUASEA is developed by Vatnaskil Engineering Consultant and consists of two major parts. The first part is meant for simulating hydrodynamic regimes, and the second part is for transport modeling. AQUASEA is based on the Galerkin Finite Element Method. 

By means of these software, potential impacts due to the reclamations are studied subject to three scenarios. Firstly, the existing condition found before reclamation is simulated and this is known as Before Reclamation Model. Secondly, the impacts found after reclamation phase I to be completed at Changi’s Bay is named as Reclamation I model. Lastly, impacts after reclamation phase II, which will include reclaiming Pulau Tekong mudflat area, is referred to as the Reclamation II model. 

3.   Hydrodynamic Simulation

To simulate hydrodynamic regimes subject to tides, both soft wares are used. The amplitude of the tides is based on the spring semidiurnal tidal condition and is equal to 1.1 meter (Admiralty Chart No. 2585). The tidal period is about 12.42 hours.

3.1   DYNHYD5 Hydrodynamic Model

 This software uses vertically integrated one-dimensional formulations to simulate hydrodynamic regimes. This software uses momentum conservation and mass conservation  (continuity equation) as the two main principles of the model. The equation of continuity is based upon the conservation of volume, and estimates water elevations and volumes. Since the model is one-dimensional, the model assumes that coriolis and other accelerations normal to the direction of flow are negligible (Ambrose, et. al., 1993).

The momentum equation used in the software is:
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Here, 
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is rate of change of velocity with respect to time (m/s2),  
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 is frictional acceleration (m/s2), x is distance along axis of channel (m), 
t is time (s), U is velocity along the axis of the channel (m/s), and 
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is longitudinal axis (m).

Along the longitudinal axis direction:
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where I  is channel slope (dimensionless). For along longitudinal distance:
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According to the Manning equation, we have:
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where R is hydraulic radius (m), and n  is the Manning coefficient (dimensionless). For this research, n is 0.02 (Chow, 1986). Then,
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And,
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where Cd is  the drag coefficient, assumed to be 0.0026 (dimensionless), 
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= the angle between the channel direction and the wind direction.

3.2 AQUASEA Hydrodynamic Model

AQUASEA adopts the principles of Mass and Momentum conservation (Vatnaskil, 1998). The equation of continuity is given below:
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Here u is the velocity component in the x-direction (m/s), and v is the velocity component in the y-direction (m/s). Meanwhile, the momentum equations in the x and y direction are given below:
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Here, f is the coriolis parameter and k is the wind stress parameter where f equals to
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is the earth rotation which is equal to 7.2722 x 10-5 /s,
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is latitude, C is Chezy (bottom friction) coefficient (m1/2/s), Wx is wind velocity in x-direction (m/s), Wy is wind velocity in y-direction (m/s), 
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is Wind speed (m/s), u0 is velocity of injected water in x-direction (m/s), and vo is velocity of injected water in y-direction (m/s). The model assumed that all parameters are vertically integrated.

3.3   Simulation Results: Impacts on Tidal Velocity

Hydrodynamic regimes due to tides are further studied at some points chosen along Selat Johor, Sungai Johor and around the reclamation areas. Velocities in both directions are vertically integrated. Each of the chosen observation points is analyzed under three scenarios, that is Before Reclamation, Reclamation I, and Reclamation II. The points are chosen based upon the assumption that these points represent the expected hydraulic impacts due to the reclamation projects. For example, Points 1 to 4, which are located in Selat Johor, represent the conditions in Selat johor, and so forth.  The locations of the observation points are given in Figure 2.

For points far away from the reclamation sites, e.g. Point 1 until Point 4 and Point 6, there is no significant change of velocity due to the reclamations. During a spring tide with an amplitude of 1.1 m, the maximum velocity at points 1 and 6 before reclamation are 0.10 m/s and 0.23 m/s respectively. The velocities at these points are not altered much by the two reclamation schemes. This is because of two reasons. Firstly, the points are far away from the reclamation sites located at Changi’s Bay and Pulau Tekong. Secondly, the position of Pulau Ubin located at the mouth of Selat Johor effectively shelters the velocity changes that happen around the reclamation sites. Point 5 and 6, representing the tidal conditions in the Sungai Johor, have different condition as compared to points in Selat Johor. Here the coastal seas are not sheltered by islands, but receive river inflows from two major rivers, which are known as Sungai Johor and Sungai Lebum. After reclamation, the channel between the Pulau Tekong and Changi's Bay will become narrower. This condition would lead to a bottle-neck condition that hinders current flow during ebb and flood tide. This will lead to changes in tidal velocity. The maximum velocity at points 8 and 9 before reclamation are 0.52 m/s and 0.27 m/s respectively. However, after reclamation II, they are increased to 0.79 m/s and 0.33 m/s respectively. Since the influences are closely related to the distance, these impacts are found to be less significant at Point 6 as compared to Point 5, since Point 6 is located farther away from the reclamation sites than Point 5. The percentage change in tidal velocity at the 10 observation points due to the reclamations are tabulated in Table 1.

Table 1 shows that the impacts are significant at Points 8, 9, and 10 with the percentage change of more than 20 %.  The maximum vertically averaged velocity found in the channels after the Reclamation II is 0.79 m/s at Point 8. The impacts of the reclamation to the velocity can be considered high since the velocity change at some points exceeds 50 %, as compared to the condition before Reclamation Project. This will bring about some concerns regarding environmental water quality, as well as safety to navigation for ships.  It should be noted that the computed velocity at Point 8 of 0.79 m/s is vertically averaged, which translates to a velocity that exceeds 1.0 m/s at the surface. This magnitude of velocity may post hazards to safe navigation of ships in the narrow channels around Pulau Tekong and may also erode the nearby coastal land, leading to erosion at some place and siltation at others.
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                           Table 1 Percentage of Velocity Changes Due to the Reclamation Projects

	Point
	% Velocity Changes Due to Reclamation I
	% Velocity Changes Due to Reclamation II

	
	Flood Tide
	Ebb Tide
	Flood Tide
	Ebb Tide

	1
	4.8
	-1.0
	5.1
	-3.5

	2
	4.0
	-2.0
	8.5
	-4.5

	3
	3.4
	-2.3
	8.5
	-3.9

	4
	7.0
	-1.7
	9.6
	-5.1

	5
	-6.1
	-13.9
	-13.3
	-25.4

	6
	1.8
	-2.9
	7.9
	-5.1

	7
	-11.3
	-13.3
	-2.2
	-8.1

	8
	49.7
	45.7
	50.1
	38.9

	9
	56.7
	56.6
	22.5
	20.0

	10
	23.0
	18.6
	31.8
	21.8



        Note: (-) negative sign means the velocity is lower than Before Reclamation Model

4.   BOD-DO Simulation

After ignoring factor of respiration, photosynthesis, and sediment oxygen demand, BOD-DO relation can be summarized in the following equation, which is often known as the Streeter-Phelps Equation (Thomann and Mueller, 1987).
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Here Kai is the reaeration rate at segment i (s-1),  Kdi is deoxygenation rate at segment i(s-1) , Di is dissolved oxygen deficit at segment i( kg/m3), E’i-1,i  is bulk dispersion coefficient between segment i-1 and i (m3/s), Li is BOD concentration at segment i (kg/m3),  and WDi is the loading at segment i(kg/s). Deoxygenation rate and reaeration rate are chosen from a range of values given in the literatures by applying the appropriate formulation. Deoxygenation rate (Kd) is assumed to be 0.3/day, which is in the range 0.1/day to 0.3/day as given by Bowie et.al (1985). This value has been used in previous studies in the region. Meanwhile, two reaeration rates (Ka) are assumed, that is 0.5/day and 0.1/day, after careful consideration of many factors. The first value of 0.5/day is adopted to account for reaeration in the top 3 meters of the water column and is in the range of 0.05/day to 12.2/day, as suggested by Thomann and Mueller (1987). A second scenario will be performed with a reduced rate of reaeration of 0.1/day to reflect a deeper water depth of around 10 m. Hence the levels of DO for the first scenario are expected to be higher than those in the second scenario. Temperature is taken at average value of 27oC, and average salinity is equal to 30 ppt. Additional information regarding Johor coastal water within the study site is available from Koh and Lee (2001) and Koh et al (1995). The Streeter-Phelps BOD-DO concept is used to simulate Pulau Tekong’s BOD-DO Models by dividing the water system into 72 segments as shown in Figure 3.

[image: image30.wmf]5.00

5.20

5.40

5.60

5.80

6.00

6.20

6.40

6.60

6.80

7.00

0

6

12

18

24

30

36

42

48

54

60

66

72

Segment


Figure 3. Schematic Diagram showing the network of Segment in WASP5.

This concept is applied to these models by means of WASP5/EUTRO5. Input to Pulau Tekong’s BOD-DO models are based on multiple point sources since there are several tributaries and loading points located along the model’s channels. BOD sources are generated from various land-based activities such as industrial, municipal and farming activities. These sources flow into the water bodies as pollutant. The loading values are obtained from previous investigations around the area and from official sources such as the Department of Environmental of Malaysia (Murray et.al, 1994). The loading at Pulau Tekong is assumed to have class II water quality with BOD concentration of 3 mg/L and a flow rate of 0.5 m3 /s into segment 71. This assumption is based upon the land utilization in Pulau Tekong that caters mainly for military activities, but not for residential or industrial purposes (Chia.et.al, 1988).  This loading rate is adopted for Reclamation I BOD-DO Model. On the other hand, for Reclamation II Model, loading at Pulau Tekong is modified to become 6 mg/L, which has a class III water quality. This assumption is based on the prediction that the population on the island will be doubled after the reclamation II, as compared to Reclamation I. The Pulau Tekong loading’s flow is estimated to be about 0.5 m3/s, which is based on its catchment’s area of 17 km2. The results of simulation for the three model scenarios are displayed in Figure 4.

To test the statistical significance of the impact, the Independent Sample T-Test of SPSS Release 9.0 is used. The results of this statistical method show that the reclamation projects will not have any significant impact on the levels of dissolved oxygen DO. (tcalulated = 0.58 < ttable = 1.64). The levels of DO stay above 5.0 mg/l, which is considered healthy for marine lives. The dissolved oxygen at point 9, for example, is 6.81 mg/l before reclamation, but is increased slightly to 6.83 mg/l after reclamation II. The above analysis is valid only if the SS levels generated by the reclamation remain low. However, as will be shown in the next section, SS levels in the vicinity of the reclamation sites would likely increase significantly. These high levels of SS will exert oxygen demand on the water hence reducing the DO. This sediment BOD, which is not being considered in the present model, will be the focus of a future paper.

The simulation results for the case of reaeration rate of 0.1/day are presented in Figure 5. The differences are significant at some locations. Around the Causeway the DO levels now have dropped to below 3.0 mg/l, which is not healthy for most marine lives, in particular fish. This reduced DO near the Causeway is not a consequence of the reclamation in Tekong, but rather reflects the environmental conditions near the Causeway. A depth-averaged model would not distinguish the distribution over the depth of the water column. Hence a proper integration and interpretation of the two simulation results should be considered. Hence, for example, the DO levels near the seabed around the Causeway may be near anaerobic since the depth-averaged DO there is below 3 mg/l but exceeds 5.0 mg/l near the top of the water.
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Figure 5. Distributions of DO with Ka= 0.1/day

5.  Suspended Sediment Simulation

Suspended sediment (SS) model is simulated by AQUASEA software. In these models, the suspended sediment loadings are assumed to come from the reclamation areas. The first loading is expected at Changi’s reclamation site and the second is at Pulau Tekong Reclamation site. The value of loading is obtained by assuming a spill rate of 1 %, that is 1% of landfill materials will contribute as suspended sediments in the water column, and a landfill material density of 2650 kg/m3. These projects are expected to be completed in 8 years and will consume a total of 374 x106 m3 of landfill materials. Settling velocity is assumed to be 0.0001 m/s as recommended by Vatnaskil Consultant. Meanwhile, the critical shear stress for erosion (
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) is 0.75 N/m2 and the bottom shear stress (
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) is predicted to be 0.1 N/m2, and erodibility (erosion rate) equal to 0.2 kg m-2s-1 (Vos. et al, 2000).

The results show that the reclamation will have significant adverse impacts on the suspended sediment (SS) concentrations in the water system, as shown in Figure 4, which indicates a significant increase in SS. The SS concentration at point 8 will be increased by 160 mg/l during reclamation II. At the point 6, being farther away, the increase in SS due to reclamation II is now 15 mg/l. The model results are based upon the assumption that the spill rate is 1 %. The spill rate may be higher if the control measures are not effective or when there is an increase in reclamation pace at certain time. If the spill rate is 5 %, then the SS levels mentioned above will be increased by 5 times. In this event, the SS level at point 8 would become 800 mg/l. This sharp increase in SS levels around the reclamation sites in the coastal seas would have adverse impacts on marine organisms living in the area, which would include sea grass, fish, mussels and corals. It may also cause other adverse impact such as increase rate of sedimentation. 


Figure 4. Suspended Sediment Concentration (mg/L): (a). Before Reclamation; (b) Reclamation I; (c) Reclamation Model II; (d) Combination of Reclamation I and  Reclamation II.

6. Conclusion

Based upon the three scenarios studied in this research, it may be concluded that the coastal reclamations at Pulau Tekong and Changi’s Bay will have the potential to generate several negative impacts to the tidal hydrodynamic regimes by significantly increasing tidal velocity around Pulau Tekong and by significantly increasing suspended sediment concentrations in the water column. Increase in tidal velocity would post hazards to safe navigation of ships in the narrow channels, and may also increase rate of erosion. Increased suspended sediment concentrations would have adverse impacts to marine lives and would also increase the rate of siltation in the coastal areas. High SS loads in the water are harmful to most fishes and may smother benthic organisms. Over all, the impacts of reclamation are predicted to be adverse to the environment and the marine ecosystems.
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Figure 2.   Locations of  10 Observation Points
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                     Figure 4.  Dissolved Oxygen and Bio Oxygen Demand Simulation for Pulau Tekong, Ka=0.5/day
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		46		46		46

		47		47		47

		48		48		48

		49		49		49

		50		50		50

		51		51		51

		52		52		52

		53		53		53

		54		54		54

		55		55		55

		56		56		56

		57		57		57

		58		58		58

		59		59		59

		60		60		60

		61		61		61

		62		62		62

		63		63		63

		64		64		64

		65		65		65

		66		66		66

		67		67		67

		68		68		68

		69		69		69

		70		70		70

		71		71		71

		72		72		72



Before

After I

After II

Segment

Concentration (mg/L)

0.945

0.947

0.93

1.08

1.08

1.06

1.28

1.29

1.29

1.4

1.42

1.46

0.997

1.03

1.08

0.728

0.762

0.82

0.531

0.561

0.615

0.392

0.419

0.464

0.31

0.333

0.371

0.236

0.256

0.289

0.177

0.194

0.223

0.138

0.152

0.177

0.109

0.121

0.14

0.0904

0.1

0.114

0.0766

0.0833

0.0926

0.0723

0.078

0.0841

0.0697

0.0754

0.0808

0.0656

0.0714

0.0791

0.0626

0.0677

0.0759

0.0408

0.0458

0.055

0.0322

0.0364

0.0437

0.0215

0.0244

0.0293

0.0187

0.0207

0.0226

0.0168

0.0183

0.0178

0.015

0.0162

0.0133

0.013

0.0145

0.0115

0.0541

0.0583

0.0623

0.0474

0.0506

0.0522

0.0453

0.0485

0.0479

0.0432

0.0456

0.0418

0.0415

0.0444

0.0391

0.0375

0.0408

0.0362

0.0307

0.0328

0.0292

0.0168

0.0166

0.0137

0.57

0.565

0.558

0.333

0.339

0.352

0.273

0.282

0.291

0.226

0.236

0.249

0.18

0.192

0.215

0.0855

0.0974

0.121

0.0518

0.0596

0.0728

0.0348

0.0399

0.0452

0.864

0.881

0.898

0.597

0.605

0.631

0.441

0.452

0.48

0.35

0.367

0.395

0.3

0.315

0.341

0.241

0.252

0.275

0.19

0.201

0.22

0.156

0.166

0.182

0.133

0.141

0.155

0.118

0.126

0.138

0.0914

0.0974

0.107

0.0798

0.0847

0.0904

0.0761

0.0798

0.0823

0.0751

0.0789

0.0795

0.0728

0.0787

0.0826

0.0277

0.0315

0.0292

0.0388

0.0434

0.0424

0.0242

0.0292

0.0448

0.0146

0.0187

0.0376

0.0116

0.014

0.0335

0.0103

0.012

0.0321

0.0087

0.0102

0.0309

0.00631

0.00722

0.0277

0.00342

0.00403

0.0215

0.112

0.115

0.137

0.0352

0.0375

0.0595

0.0128

0.0152

0.0137

0.00809

0.00914

0.0078

0.00374

0.00372

0.00354

0.000461

0.000288

0.000697



DO B4-Aft2

		Segment		DO

		1		6.34E+00

		1		6.42E+00

		1		6.57E+00

		1		6.64E+00

		1		6.78E+00

		1		6.92E+00

		1		7.04E+00

		1		7.11E+00

		1		7.21E+00

		1		7.25E+00

		1		7.30E+00

		1		7.35E+00

		1		7.40E+00

		1		7.41E+00

		1		7.44E+00

		1		7.43E+00

		1		7.45E+00

		1		7.48E+00

		1		7.47E+00

		1		7.46E+00

		1		7.48E+00

		1		7.48E+00

		1		7.47E+00

		1		7.46E+00

		1		7.43E+00

		1		7.38E+00

		1		7.46E+00

		1		7.46E+00

		1		7.43E+00

		1		7.42E+00

		1		7.43E+00

		1		7.43E+00

		1		7.41E+00

		1		7.36E+00

		1		5.98E+00

		1		6.44E+00

		1		6.76E+00

		1		6.99E+00

		1		7.14E+00

		1		7.27E+00

		1		7.40E+00

		1		7.42E+00

		1		6.66E+00

		1		6.79E+00

		1		6.92E+00

		1		6.98E+00

		1		7.07E+00

		1		7.12E+00

		1		7.17E+00

		1		7.20E+00

		1		7.24E+00

		1		7.30E+00

		1		7.34E+00

		1		7.36E+00

		1		7.38E+00

		1		7.34E+00

		1		7.36E+00

		1		7.41E+00

		1		7.42E+00

		1		7.46E+00

		1		7.43E+00

		1		7.41E+00

		1		7.35E+00

		1		7.30E+00

		1		7.25E+00

		1		7.22E+00

		1		7.24E+00

		1		7.26E+00

		1		7.37E+00

		1		7.32E+00

		1		7.20E+00

		1		7.05E+00

		2		6.41E+00

		2		6.50E+00

		2		6.62E+00

		2		6.73E+00

		2		6.88E+00

		2		7.01E+00

		2		7.12E+00

		2		7.23E+00

		2		7.30E+00

		2		7.38E+00

		2		7.45E+00

		2		7.48E+00

		2		7.51E+00

		2		7.55E+00

		2		7.58E+00

		2		7.58E+00

		2		7.61E+00

		2		7.60E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.60E+00

		2		7.59E+00

		2		7.55E+00

		2		7.51E+00

		2		7.61E+00

		2		7.61E+00

		2		7.61E+00

		2		7.58E+00

		2		7.55E+00

		2		7.51E+00

		2		7.48E+00

		2		7.49E+00

		2		5.75E+00

		2		6.33E+00

		2		6.74E+00

		2		7.01E+00

		2		7.16E+00

		2		7.31E+00

		2		7.46E+00

		2		7.51E+00

		2		6.65E+00

		2		6.80E+00

		2		6.94E+00

		2		7.10E+00

		2		7.13E+00

		2		7.22E+00

		2		7.27E+00

		2		7.31E+00

		2		7.35E+00

		2		7.41E+00

		2		7.46E+00

		2		7.48E+00

		2		7.52E+00

		2		7.48E+00

		2		7.48E+00

		2		7.52E+00

		2		7.50E+00

		2		7.52E+00

		2		7.54E+00

		2		7.56E+00

		2		7.57E+00

		2		7.56E+00

		2		7.53E+00

		2		7.37E+00

		2		7.36E+00

		2		7.44E+00

		2		7.49E+00

		2		7.43E+00

		2		7.07E+00

		2		7.07E+00





DO B4-Aft1

		Segment		DO

		1		6.34E+00

		1		6.42E+00

		1		6.57E+00

		1		6.64E+00

		1		6.78E+00

		1		6.92E+00

		1		7.04E+00

		1		7.11E+00

		1		7.21E+00

		1		7.25E+00

		1		7.30E+00

		1		7.35E+00

		1		7.40E+00

		1		7.41E+00

		1		7.44E+00

		1		7.43E+00

		1		7.45E+00

		1		7.48E+00

		1		7.47E+00

		1		7.46E+00

		1		7.48E+00

		1		7.48E+00

		1		7.47E+00

		1		7.46E+00

		1		7.43E+00

		1		7.38E+00

		1		7.46E+00

		1		7.46E+00

		1		7.43E+00

		1		7.42E+00

		1		7.43E+00

		1		7.43E+00

		1		7.41E+00

		1		7.36E+00

		1		5.98E+00

		1		6.44E+00

		1		6.76E+00

		1		6.99E+00

		1		7.14E+00

		1		7.27E+00

		1		7.40E+00

		1		7.42E+00

		1		6.66E+00

		1		6.79E+00

		1		6.92E+00

		1		6.98E+00

		1		7.07E+00

		1		7.12E+00

		1		7.17E+00

		1		7.20E+00

		1		7.24E+00

		1		7.30E+00

		1		7.34E+00

		1		7.36E+00

		1		7.38E+00

		1		7.34E+00

		1		7.36E+00

		1		7.41E+00

		1		7.42E+00

		1		7.46E+00

		1		7.43E+00

		1		7.41E+00

		1		7.35E+00

		1		7.30E+00

		1		7.25E+00

		1		7.22E+00

		1		7.24E+00

		1		7.26E+00

		1		7.37E+00

		1		7.32E+00

		1		7.20E+00

		1		7.05E+00

		2		6.36E+00

		2		6.44E+00

		2		6.56E+00

		2		6.65E+00

		2		6.78E+00

		2		6.93E+00

		2		7.04E+00

		2		7.15E+00

		2		7.22E+00

		2		7.27E+00

		2		7.33E+00

		2		7.37E+00

		2		7.44E+00

		2		7.45E+00

		2		7.46E+00

		2		7.47E+00

		2		7.50E+00

		2		7.52E+00

		2		7.52E+00

		2		7.50E+00

		2		7.51E+00

		2		7.52E+00

		2		7.52E+00

		2		7.49E+00

		2		7.46E+00

		2		7.40E+00

		2		7.50E+00

		2		7.50E+00

		2		7.51E+00

		2		7.46E+00

		2		7.45E+00

		2		7.43E+00

		2		7.40E+00

		2		7.38E+00

		2		5.89E+00

		2		6.40E+00

		2		6.74E+00

		2		6.98E+00

		2		7.13E+00

		2		7.26E+00

		2		7.40E+00

		2		7.44E+00

		2		6.69E+00

		2		6.79E+00

		2		6.91E+00

		2		7.03E+00

		2		7.07E+00

		2		7.13E+00

		2		7.19E+00

		2		7.22E+00

		2		7.27E+00

		2		7.32E+00

		2		7.37E+00

		2		7.38E+00

		2		7.40E+00

		2		7.36E+00

		2		7.38E+00

		2		7.43E+00

		2		7.42E+00

		2		7.45E+00

		2		7.46E+00

		2		7.42E+00

		2		7.39E+00

		2		7.32E+00

		2		7.27E+00

		2		7.24E+00

		2		7.24E+00

		2		7.26E+00

		2		7.38E+00

		2		7.29E+00

		2		7.18E+00

		2		7.04E+00





DOAft1-Aft2

		Condition		Concentration

		1		6.36E+00

		1		6.44E+00

		1		6.56E+00

		1		6.65E+00

		1		6.78E+00

		1		6.93E+00

		1		7.04E+00

		1		7.15E+00

		1		7.22E+00

		1		7.27E+00

		1		7.33E+00

		1		7.37E+00

		1		7.44E+00

		1		7.45E+00

		1		7.46E+00

		1		7.47E+00

		1		7.50E+00

		1		7.52E+00

		1		7.52E+00

		1		7.50E+00

		1		7.51E+00

		1		7.52E+00

		1		7.52E+00

		1		7.49E+00

		1		7.46E+00

		1		7.40E+00

		1		7.50E+00

		1		7.50E+00

		1		7.51E+00

		1		7.46E+00

		1		7.45E+00

		1		7.43E+00

		1		7.40E+00

		1		7.38E+00

		1		5.89E+00

		1		6.40E+00

		1		6.74E+00

		1		6.98E+00

		1		7.13E+00

		1		7.26E+00

		1		7.40E+00

		1		7.44E+00

		1		6.69E+00

		1		6.79E+00

		1		6.91E+00

		1		7.03E+00

		1		7.07E+00

		1		7.13E+00

		1		7.19E+00

		1		7.22E+00

		1		7.27E+00

		1		7.32E+00

		1		7.37E+00

		1		7.38E+00

		1		7.40E+00

		1		7.36E+00

		1		7.38E+00

		1		7.43E+00

		1		7.42E+00

		1		7.45E+00

		1		7.46E+00

		1		7.42E+00

		1		7.39E+00

		1		7.32E+00

		1		7.27E+00

		1		7.24E+00

		1		7.24E+00

		1		7.26E+00

		1		7.38E+00

		1		7.29E+00

		1		7.18E+00

		1		7.04E+00

		2		6.41E+00

		2		6.50E+00

		2		6.62E+00

		2		6.73E+00

		2		6.88E+00

		2		7.01E+00

		2		7.12E+00

		2		7.23E+00

		2		7.30E+00

		2		7.38E+00

		2		7.45E+00

		2		7.48E+00

		2		7.51E+00

		2		7.55E+00

		2		7.58E+00

		2		7.58E+00

		2		7.61E+00

		2		7.60E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.60E+00

		2		7.59E+00

		2		7.55E+00

		2		7.51E+00

		2		7.61E+00

		2		7.61E+00

		2		7.61E+00

		2		7.58E+00

		2		7.55E+00

		2		7.51E+00

		2		7.48E+00

		2		7.49E+00

		2		5.75E+00

		2		6.33E+00

		2		6.74E+00

		2		7.01E+00

		2		7.16E+00

		2		7.31E+00

		2		7.46E+00

		2		7.51E+00

		2		6.65E+00

		2		6.80E+00

		2		6.94E+00

		2		7.10E+00

		2		7.13E+00

		2		7.22E+00

		2		7.27E+00

		2		7.31E+00

		2		7.35E+00

		2		7.41E+00

		2		7.46E+00

		2		7.48E+00

		2		7.52E+00

		2		7.48E+00

		2		7.48E+00

		2		7.52E+00

		2		7.50E+00

		2		7.52E+00

		2		7.54E+00

		2		7.56E+00

		2		7.57E+00

		2		7.56E+00

		2		7.53E+00

		2		7.37E+00

		2		7.36E+00

		2		7.44E+00

		2		7.49E+00

		2		7.43E+00

		2		7.07E+00

		2		7.07E+00





BOD B4-Aft1

		Condition		Concentration

		1		9.45E-01

		1		1.08E+00

		1		1.28E+00

		1		1.40E+00

		1		9.97E-01

		1		7.28E-01

		1		5.31E-01

		1		3.92E-01

		1		3.10E-01

		1		2.36E-01

		1		1.77E-01

		1		1.38E-01

		1		1.09E-01

		1		9.04E-02

		1		7.66E-02

		1		7.23E-02

		1		6.97E-02

		1		6.56E-02

		1		6.26E-02

		1		4.08E-02

		1		3.22E-02

		1		2.15E-02

		1		1.87E-02

		1		1.68E-02

		1		1.50E-02

		1		1.30E-02

		1		5.41E-02

		1		4.74E-02

		1		4.53E-02

		1		4.32E-02

		1		4.15E-02

		1		3.75E-02

		1		3.07E-02

		1		1.68E-02

		1		5.70E-01

		1		3.33E-01

		1		2.73E-01

		1		2.26E-01

		1		1.80E-01

		1		8.55E-02

		1		5.18E-02

		1		3.48E-02

		1		8.64E-01

		1		5.97E-01

		1		4.41E-01

		1		3.50E-01

		1		3.00E-01

		1		2.41E-01

		1		1.90E-01

		1		1.56E-01

		1		1.33E-01

		1		1.18E-01

		1		9.14E-02

		1		7.98E-02

		1		7.61E-02

		1		7.51E-02

		1		7.28E-02

		1		2.77E-02

		1		3.88E-02

		1		2.42E-02

		1		1.46E-02

		1		1.16E-02

		1		1.03E-02

		1		8.70E-03

		1		6.31E-03

		1		3.42E-03

		1		1.12E-01

		1		3.52E-02

		1		1.28E-02

		1		8.09E-03

		1		3.74E-03

		1		4.61E-04

		2		9.47E-01

		2		1.08E+00

		2		1.29E+00

		2		1.42E+00

		2		1.03E+00

		2		7.62E-01

		2		5.61E-01

		2		4.19E-01

		2		3.33E-01

		2		2.56E-01

		2		1.94E-01

		2		1.52E-01

		2		1.21E-01

		2		1.00E-01

		2		8.33E-02

		2		7.80E-02

		2		7.54E-02

		2		7.14E-02

		2		6.77E-02

		2		4.58E-02

		2		3.64E-02

		2		2.44E-02

		2		2.07E-02

		2		1.83E-02

		2		1.62E-02

		2		1.45E-02

		2		5.83E-02

		2		5.06E-02

		2		4.85E-02

		2		4.56E-02

		2		4.44E-02

		2		4.08E-02

		2		3.28E-02

		2		1.66E-02

		2		5.65E-01

		2		3.39E-01

		2		2.82E-01

		2		2.36E-01

		2		1.92E-01

		2		9.74E-02

		2		5.96E-02

		2		3.99E-02

		2		8.81E-01

		2		6.05E-01

		2		4.52E-01

		2		3.67E-01

		2		3.15E-01

		2		2.52E-01

		2		2.01E-01

		2		1.66E-01

		2		1.41E-01

		2		1.26E-01

		2		9.74E-02

		2		8.47E-02

		2		7.98E-02

		2		7.89E-02

		2		7.87E-02

		2		3.15E-02

		2		4.34E-02

		2		2.92E-02

		2		1.87E-02

		2		1.40E-02

		2		1.20E-02

		2		1.02E-02

		2		7.22E-03

		2		4.03E-03

		2		1.15E-01

		2		3.75E-02

		2		1.52E-02

		2		9.14E-03

		2		3.72E-03

		2		2.88E-04





BOD B4-Aft2

		Condition		Concentration

		1		9.45E-01

		1		1.08E+00

		1		1.28E+00

		1		1.40E+00

		1		9.97E-01

		1		7.28E-01

		1		5.31E-01

		1		3.92E-01

		1		3.10E-01

		1		2.36E-01

		1		1.77E-01

		1		1.38E-01

		1		1.09E-01

		1		9.04E-02

		1		7.66E-02

		1		7.23E-02

		1		6.97E-02

		1		6.56E-02

		1		6.26E-02

		1		4.08E-02

		1		3.22E-02

		1		2.15E-02

		1		1.87E-02

		1		1.68E-02

		1		1.50E-02

		1		1.30E-02

		1		5.41E-02

		1		4.74E-02

		1		4.53E-02

		1		4.32E-02

		1		4.15E-02

		1		3.75E-02

		1		3.07E-02

		1		1.68E-02

		1		5.70E-01

		1		3.33E-01

		1		2.73E-01

		1		2.26E-01

		1		1.80E-01

		1		8.55E-02

		1		5.18E-02

		1		3.48E-02

		1		8.64E-01

		1		5.97E-01

		1		4.41E-01

		1		3.50E-01

		1		3.00E-01

		1		2.41E-01

		1		1.90E-01

		1		1.56E-01

		1		1.33E-01

		1		1.18E-01

		1		9.14E-02

		1		7.98E-02

		1		7.61E-02

		1		7.51E-02

		1		7.28E-02

		1		2.77E-02

		1		3.88E-02

		1		2.42E-02

		1		1.46E-02

		1		1.16E-02

		1		1.03E-02

		1		8.70E-03

		1		6.31E-03

		1		3.42E-03

		1		1.12E-01

		1		3.52E-02

		1		1.28E-02

		1		8.09E-03

		1		3.74E-03

		1		4.61E-04

		2		9.30E-01

		2		1.06E+00

		2		1.29E+00

		2		1.46E+00

		2		1.08E+00

		2		8.20E-01

		2		6.15E-01

		2		4.64E-01

		2		3.71E-01

		2		2.89E-01

		2		2.23E-01

		2		1.77E-01

		2		1.40E-01

		2		1.14E-01

		2		9.26E-02

		2		8.41E-02

		2		8.08E-02

		2		7.91E-02

		2		7.59E-02

		2		5.50E-02

		2		4.37E-02

		2		2.93E-02

		2		2.26E-02

		2		1.78E-02

		2		1.33E-02

		2		1.15E-02

		2		6.23E-02

		2		5.22E-02

		2		4.79E-02

		2		4.18E-02

		2		3.91E-02

		2		3.62E-02

		2		2.92E-02

		2		1.37E-02

		2		5.58E-01

		2		3.52E-01

		2		2.91E-01

		2		2.49E-01

		2		2.15E-01

		2		1.21E-01

		2		7.28E-02

		2		4.52E-02

		2		8.98E-01

		2		6.31E-01

		2		4.80E-01

		2		3.95E-01

		2		3.41E-01

		2		2.75E-01

		2		2.20E-01

		2		1.82E-01

		2		1.55E-01

		2		1.38E-01

		2		1.07E-01

		2		9.04E-02

		2		8.23E-02

		2		7.95E-02

		2		8.26E-02

		2		2.92E-02

		2		4.24E-02

		2		4.48E-02

		2		3.76E-02

		2		3.35E-02

		2		3.21E-02

		2		3.09E-02

		2		2.77E-02

		2		2.15E-02

		2		1.37E-01

		2		5.95E-02

		2		1.37E-02

		2		7.80E-03

		2		3.54E-03

		2		6.97E-04





BOD aft1-Aft2

		Condition		Concentration

		1		9.47E-01

		1		1.08E+00

		1		1.29E+00

		1		1.42E+00

		1		1.03E+00

		1		7.62E-01

		1		5.61E-01

		1		4.19E-01

		1		3.33E-01

		1		2.56E-01

		1		1.94E-01

		1		1.52E-01

		1		1.21E-01

		1		1.00E-01

		1		8.33E-02

		1		7.80E-02

		1		7.54E-02

		1		7.14E-02

		1		6.77E-02

		1		4.58E-02

		1		3.64E-02

		1		2.44E-02

		1		2.07E-02

		1		1.83E-02

		1		1.62E-02

		1		1.45E-02

		1		5.83E-02

		1		5.06E-02

		1		4.85E-02

		1		4.56E-02

		1		4.44E-02

		1		4.08E-02

		1		3.28E-02

		1		1.66E-02

		1		5.65E-01

		1		3.39E-01

		1		2.82E-01

		1		2.36E-01

		1		1.92E-01

		1		9.74E-02

		1		5.96E-02

		1		3.99E-02

		1		8.81E-01

		1		6.05E-01

		1		4.52E-01

		1		3.67E-01

		1		3.15E-01

		1		2.52E-01

		1		2.01E-01

		1		1.66E-01

		1		1.41E-01

		1		1.26E-01

		1		9.74E-02

		1		8.47E-02

		1		7.98E-02

		1		7.89E-02

		1		7.87E-02

		1		3.15E-02

		1		4.34E-02

		1		2.92E-02

		1		1.87E-02

		1		1.40E-02

		1		1.20E-02

		1		1.02E-02

		1		7.22E-03

		1		4.03E-03

		1		1.15E-01

		1		3.75E-02

		1		1.52E-02

		1		9.14E-03

		1		3.72E-03

		1		2.88E-04

		2		9.30E-01

		2		1.06E+00

		2		1.29E+00

		2		1.46E+00

		2		1.08E+00

		2		8.20E-01

		2		6.15E-01

		2		4.64E-01

		2		3.71E-01

		2		2.89E-01

		2		2.23E-01

		2		1.77E-01

		2		1.40E-01

		2		1.14E-01

		2		9.26E-02

		2		8.41E-02

		2		8.08E-02

		2		7.91E-02

		2		7.59E-02

		2		5.50E-02

		2		4.37E-02

		2		2.93E-02

		2		2.26E-02

		2		1.78E-02

		2		1.33E-02

		2		1.15E-02

		2		6.23E-02

		2		5.22E-02

		2		4.79E-02

		2		4.18E-02

		2		3.91E-02

		2		3.62E-02

		2		2.92E-02

		2		1.37E-02

		2		5.58E-01

		2		3.52E-01

		2		2.91E-01

		2		2.49E-01

		2		2.15E-01

		2		1.21E-01

		2		7.28E-02

		2		4.52E-02

		2		8.98E-01

		2		6.31E-01

		2		4.80E-01

		2		3.95E-01

		2		3.41E-01

		2		2.75E-01

		2		2.20E-01

		2		1.82E-01

		2		1.55E-01

		2		1.38E-01

		2		1.07E-01

		2		9.04E-02

		2		8.23E-02

		2		7.95E-02

		2		8.26E-02

		2		2.92E-02

		2		4.24E-02

		2		4.48E-02

		2		3.76E-02

		2		3.35E-02

		2		3.21E-02

		2		3.09E-02

		2		2.77E-02

		2		2.15E-02

		2		1.37E-01

		2		5.95E-02

		2		1.37E-02

		2		7.80E-03

		2		3.54E-03

		2		6.97E-04





SPSS

		

				SPSS Test for Bio Oxygen Demand  Pulau Tekong Model

				Model 1		Model 2		tcalculated		ttable		Conclusion

				Before Reclamation		After Reclamation I		0.000		1.640		Not Significant

				Before Reclamation		After Reclamation II		0.031		1.640		Not Significant

				After Reclamation I		After Reclamation II		0.031		1.640		Not Significant

				SPSS Test for Dissolved Oxygen

				Model 1		Model 2		tcalculated		ttable		Conclusion

				Before Reclamation		After Reclamation I		0.060		1.640		Not Significant

				Before Reclamation		After Reclamation II		3.348		1.640		Significant

				After Reclamation I		After Reclamation II		3.302		1.640		Significant





SPSS

		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		8		8

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60

		61		61

		62		62

		63		63

		64		64

		65		65

		66		66

		67		67

		68		68

		69		69

		70		70

		71		71

		72		72



Before

After 2

Segment

Velocity (m/s)

Velocity

0.00722

0.00844

0.0137

0.016

0.0201

0.0234

0.0219

0.0257

0.0227

0.0266

0.0263

0.0308

0.0318

0.0371

0.036

0.042

0.0377

0.0439

0.0408

0.0476

0.0472

0.0549

0.0529

0.0616

0.0554

0.0645

0.0546

0.0636

0.0522

0.0607

0.056

0.065

0.0715

0.0828

0.0972

0.112

0.0743

0.0858

0.0829

0.0915

0.0873

0.0964

0.093

0.103

0.0908

0.1

0.0919

0.102

0.098

0.108

0.0883

0.0977

0.0391

0.0524

0.0642

0.0848

0.0676

0.0883

0.0749

0.0965

0.0801

0.102

0.0746

0.0938

0.0675

0.0839

0.0527

0.0651

0.0253

0.0301

0.0375

0.0438

0.0454

0.0528

0.0578

0.067

0.0753

0.0868

0.0882

0.101

0.101

0.115

0.0824

0.0936

0.00868

0.0111

0.0193

0.0232

0.0264

0.0311

0.0269

0.0315

0.0286

0.0333

0.0364

0.0422

0.0447

0.0517

0.051

0.0588

0.0536

0.0617

0.0543

0.0626

0.0607

0.0698

0.0608

0.0697

0.0607

0.0695

0.0613

0.0701

0.0619

0.0705

0.0901

0.107

0.0546

0.0594

0.0618

0.0596

0.108

0.106

0.106

0.105

0.111

0.111

0.108

0.107

0.0761

0.0763

0.0461

0.0824

0.0138

0.0146

0.0177

0.0184

0.106

0.126

0.113

0.149

0.0956

0.221

0.0691

0.077



BOD-DO

		DO		m

						9.01E+00

				Segment		Before		After I		After II

				1		6.34E+00		6.36E+00		6.41E+00

				2		6.42E+00		6.44E+00		6.50E+00

				3		6.57E+00		6.56E+00		6.62E+00

				4		6.64E+00		6.65E+00		6.73E+00

				5		6.78E+00		6.78E+00		6.88E+00

				6		6.92E+00		6.93E+00		7.01E+00

				7		7.04E+00		7.04E+00		7.12E+00

				8		7.11E+00		7.15E+00		7.23E+00

				9		7.21E+00		7.22E+00		7.30E+00

				10		7.25E+00		7.27E+00		7.38E+00

				11		7.30E+00		7.33E+00		7.45E+00

				12		7.35E+00		7.37E+00		7.48E+00

				13		7.40E+00		7.44E+00		7.51E+00

				14		7.41E+00		7.45E+00		7.55E+00

				15		7.44E+00		7.46E+00		7.58E+00

				16		7.43E+00		7.47E+00		7.58E+00

				17		7.45E+00		7.50E+00		7.61E+00

				18		7.48E+00		7.52E+00		7.60E+00

				19		7.47E+00		7.52E+00		7.62E+00

				20		7.46E+00		7.50E+00		7.62E+00

				21		7.48E+00		7.51E+00		7.62E+00

				22		7.48E+00		7.52E+00		7.62E+00

				23		7.47E+00		7.52E+00		7.60E+00

				24		7.46E+00		7.49E+00		7.59E+00

				25		7.43E+00		7.46E+00		7.55E+00

				26		7.38E+00		7.40E+00		7.51E+00

				27		7.46E+00		7.50E+00		7.61E+00

				28		7.46E+00		7.50E+00		7.61E+00

				29		7.43E+00		7.51E+00		7.61E+00

				30		7.42E+00		7.46E+00		7.58E+00

				31		7.43E+00		7.45E+00		7.55E+00

				32		7.43E+00		7.43E+00		7.51E+00

				33		7.41E+00		7.40E+00		7.48E+00

				34		7.36E+00		7.38E+00		7.49E+00

				35		5.98E+00		5.89E+00		5.75E+00

				36		6.44E+00		6.40E+00		6.33E+00

				37		6.76E+00		6.74E+00		6.74E+00

				38		6.99E+00		6.98E+00		7.01E+00

				39		7.14E+00		7.13E+00		7.16E+00

				40		7.27E+00		7.26E+00		7.31E+00

				41		7.40E+00		7.40E+00		7.46E+00

				42		7.42E+00		7.44E+00		7.51E+00

				43		6.66E+00		6.69E+00		6.65E+00

				44		6.79E+00		6.79E+00		6.80E+00

				45		6.92E+00		6.91E+00		6.94E+00

				46		6.98E+00		7.03E+00		7.10E+00

				47		7.07E+00		7.07E+00		7.13E+00

				48		7.12E+00		7.13E+00		7.22E+00

				49		7.17E+00		7.19E+00		7.27E+00

				50		7.20E+00		7.22E+00		7.31E+00

				51		7.24E+00		7.27E+00		7.35E+00

				52		7.30E+00		7.32E+00		7.41E+00

				53		7.34E+00		7.37E+00		7.46E+00

				54		7.36E+00		7.38E+00		7.48E+00

				55		7.38E+00		7.40E+00		7.52E+00

				56		7.34E+00		7.36E+00		7.48E+00

				57		7.36E+00		7.38E+00		7.48E+00

				58		7.41E+00		7.43E+00		7.52E+00

				59		7.42E+00		7.42E+00		7.50E+00

				60		7.46E+00		7.45E+00		7.52E+00

				61		7.43E+00		7.46E+00		7.54E+00

				62		7.41E+00		7.42E+00		7.56E+00

				63		7.35E+00		7.39E+00		7.57E+00

				64		7.30E+00		7.32E+00		7.56E+00

				65		7.25E+00		7.27E+00		7.53E+00

				66		7.22E+00		7.24E+00		7.37E+00

				67		7.24E+00		7.24E+00		7.36E+00

				68		7.26E+00		7.26E+00		7.44E+00

				69		7.37E+00		7.38E+00		7.49E+00

				70		7.32E+00		7.29E+00		7.43E+00

				71		7.20E+00		7.18E+00		7.07E+00

				72		7.05E+00		7.04E+00		7.07E+00

				73						6.98E+00

				74						7.37E+00

				75						7.18E+00

		B O D

				Segment		Before		After I		After II

				1		9.45E-01		9.47E-01		9.30E-01

				2		1.08E+00		1.08E+00		1.06E+00

				3		1.28E+00		1.29E+00		1.29E+00

				4		1.40E+00		1.42E+00		1.46E+00

				5		9.97E-01		1.03E+00		1.08E+00

				6		7.28E-01		7.62E-01		8.20E-01

				7		5.31E-01		5.61E-01		6.15E-01

				8		3.92E-01		4.19E-01		4.64E-01

				9		3.10E-01		3.33E-01		3.71E-01

				10		2.36E-01		2.56E-01		2.89E-01

				11		1.77E-01		1.94E-01		2.23E-01

				12		1.38E-01		1.52E-01		1.77E-01

				13		1.09E-01		1.21E-01		1.40E-01

				14		9.04E-02		1.00E-01		1.14E-01

				15		7.66E-02		8.33E-02		9.26E-02

				16		7.23E-02		7.80E-02		8.41E-02

				17		6.97E-02		7.54E-02		8.08E-02

				18		6.56E-02		7.14E-02		7.91E-02

				19		6.26E-02		6.77E-02		7.59E-02

				20		4.08E-02		4.58E-02		5.50E-02

				21		3.22E-02		3.64E-02		4.37E-02

				22		2.15E-02		2.44E-02		2.93E-02

				23		1.87E-02		2.07E-02		2.26E-02

				24		1.68E-02		1.83E-02		1.78E-02

				25		1.50E-02		1.62E-02		1.33E-02

				26		1.30E-02		1.45E-02		1.15E-02

				27		5.41E-02		5.83E-02		6.23E-02

				28		4.74E-02		5.06E-02		5.22E-02

				29		4.53E-02		4.85E-02		4.79E-02

				30		4.32E-02		4.56E-02		4.18E-02

				31		4.15E-02		4.44E-02		3.91E-02

				32		3.75E-02		4.08E-02		3.62E-02

				33		3.07E-02		3.28E-02		2.92E-02

				34		1.68E-02		1.66E-02		1.37E-02

				35		5.70E-01		5.65E-01		5.58E-01

				36		3.33E-01		3.39E-01		3.52E-01

				37		2.73E-01		2.82E-01		2.91E-01

				38		2.26E-01		2.36E-01		2.49E-01

				39		1.80E-01		1.92E-01		2.15E-01

				40		8.55E-02		9.74E-02		1.21E-01

				41		5.18E-02		5.96E-02		7.28E-02

				42		3.48E-02		3.99E-02		4.52E-02

				43		8.64E-01		8.81E-01		8.98E-01

				44		5.97E-01		6.05E-01		6.31E-01

				45		4.41E-01		4.52E-01		4.80E-01

				46		3.50E-01		3.67E-01		3.95E-01
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		2		6.40E+00

		2		6.74E+00

		2		6.98E+00

		2		7.13E+00

		2		7.26E+00

		2		7.40E+00

		2		7.44E+00

		2		6.69E+00

		2		6.79E+00

		2		6.91E+00

		2		7.03E+00

		2		7.07E+00

		2		7.13E+00

		2		7.19E+00

		2		7.22E+00

		2		7.27E+00

		2		7.32E+00

		2		7.37E+00

		2		7.38E+00

		2		7.40E+00

		2		7.36E+00

		2		7.38E+00

		2		7.43E+00

		2		7.42E+00

		2		7.45E+00

		2		7.46E+00

		2		7.42E+00

		2		7.39E+00

		2		7.32E+00

		2		7.27E+00

		2		7.24E+00

		2		7.24E+00

		2		7.26E+00

		2		7.38E+00

		2		7.29E+00

		2		7.18E+00

		2		7.04E+00





DOAft1-Aft2

		Condition		Concentration

		1		6.36E+00

		1		6.44E+00

		1		6.56E+00

		1		6.65E+00

		1		6.78E+00

		1		6.93E+00

		1		7.04E+00

		1		7.15E+00

		1		7.22E+00

		1		7.27E+00

		1		7.33E+00

		1		7.37E+00

		1		7.44E+00

		1		7.45E+00

		1		7.46E+00

		1		7.47E+00

		1		7.50E+00

		1		7.52E+00

		1		7.52E+00

		1		7.50E+00

		1		7.51E+00

		1		7.52E+00

		1		7.52E+00

		1		7.49E+00

		1		7.46E+00

		1		7.40E+00

		1		7.50E+00

		1		7.50E+00

		1		7.51E+00

		1		7.46E+00

		1		7.45E+00

		1		7.43E+00

		1		7.40E+00

		1		7.38E+00

		1		5.89E+00

		1		6.40E+00

		1		6.74E+00

		1		6.98E+00

		1		7.13E+00

		1		7.26E+00

		1		7.40E+00

		1		7.44E+00

		1		6.69E+00

		1		6.79E+00

		1		6.91E+00

		1		7.03E+00

		1		7.07E+00

		1		7.13E+00

		1		7.19E+00

		1		7.22E+00

		1		7.27E+00

		1		7.32E+00

		1		7.37E+00

		1		7.38E+00

		1		7.40E+00

		1		7.36E+00

		1		7.38E+00

		1		7.43E+00

		1		7.42E+00

		1		7.45E+00

		1		7.46E+00

		1		7.42E+00

		1		7.39E+00

		1		7.32E+00

		1		7.27E+00

		1		7.24E+00

		1		7.24E+00

		1		7.26E+00

		1		7.38E+00

		1		7.29E+00

		1		7.18E+00

		1		7.04E+00

		2		6.41E+00

		2		6.50E+00

		2		6.62E+00

		2		6.73E+00

		2		6.88E+00

		2		7.01E+00

		2		7.12E+00

		2		7.23E+00

		2		7.30E+00

		2		7.38E+00

		2		7.45E+00

		2		7.48E+00

		2		7.51E+00

		2		7.55E+00

		2		7.58E+00

		2		7.58E+00

		2		7.61E+00

		2		7.60E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.62E+00

		2		7.60E+00

		2		7.59E+00

		2		7.55E+00

		2		7.51E+00

		2		7.61E+00

		2		7.61E+00

		2		7.61E+00

		2		7.58E+00

		2		7.55E+00

		2		7.51E+00

		2		7.48E+00

		2		7.49E+00

		2		5.75E+00

		2		6.33E+00

		2		6.74E+00

		2		7.01E+00

		2		7.16E+00

		2		7.31E+00

		2		7.46E+00

		2		7.51E+00

		2		6.65E+00

		2		6.80E+00

		2		6.94E+00

		2		7.10E+00

		2		7.13E+00

		2		7.22E+00

		2		7.27E+00

		2		7.31E+00

		2		7.35E+00

		2		7.41E+00

		2		7.46E+00

		2		7.48E+00

		2		7.52E+00

		2		7.48E+00

		2		7.48E+00

		2		7.52E+00

		2		7.50E+00

		2		7.52E+00

		2		7.54E+00

		2		7.56E+00

		2		7.57E+00

		2		7.56E+00

		2		7.53E+00

		2		7.37E+00

		2		7.36E+00

		2		7.44E+00

		2		7.49E+00

		2		7.43E+00

		2		7.07E+00

		2		7.07E+00





BOD B4-Aft1

		Condition		Concentration

		1		9.45E-01

		1		1.08E+00

		1		1.28E+00

		1		1.40E+00

		1		9.97E-01

		1		7.28E-01

		1		5.31E-01

		1		3.92E-01

		1		3.10E-01

		1		2.36E-01

		1		1.77E-01

		1		1.38E-01

		1		1.09E-01

		1		9.04E-02

		1		7.66E-02

		1		7.23E-02

		1		6.97E-02

		1		6.56E-02

		1		6.26E-02

		1		4.08E-02

		1		3.22E-02

		1		2.15E-02

		1		1.87E-02

		1		1.68E-02

		1		1.50E-02

		1		1.30E-02

		1		5.41E-02

		1		4.74E-02

		1		4.53E-02

		1		4.32E-02

		1		4.15E-02

		1		3.75E-02

		1		3.07E-02

		1		1.68E-02

		1		5.70E-01

		1		3.33E-01

		1		2.73E-01

		1		2.26E-01

		1		1.80E-01

		1		8.55E-02

		1		5.18E-02

		1		3.48E-02

		1		8.64E-01

		1		5.97E-01

		1		4.41E-01

		1		3.50E-01

		1		3.00E-01

		1		2.41E-01

		1		1.90E-01

		1		1.56E-01

		1		1.33E-01

		1		1.18E-01

		1		9.14E-02

		1		7.98E-02

		1		7.61E-02

		1		7.51E-02

		1		7.28E-02

		1		2.77E-02

		1		3.88E-02

		1		2.42E-02

		1		1.46E-02

		1		1.16E-02

		1		1.03E-02

		1		8.70E-03

		1		6.31E-03

		1		3.42E-03

		1		1.12E-01

		1		3.52E-02

		1		1.28E-02

		1		8.09E-03

		1		3.74E-03

		1		4.61E-04

		2		9.47E-01

		2		1.08E+00

		2		1.29E+00

		2		1.42E+00

		2		1.03E+00

		2		7.62E-01

		2		5.61E-01

		2		4.19E-01

		2		3.33E-01

		2		2.56E-01

		2		1.94E-01

		2		1.52E-01

		2		1.21E-01

		2		1.00E-01

		2		8.33E-02

		2		7.80E-02

		2		7.54E-02

		2		7.14E-02

		2		6.77E-02

		2		4.58E-02

		2		3.64E-02

		2		2.44E-02

		2		2.07E-02

		2		1.83E-02

		2		1.62E-02

		2		1.45E-02

		2		5.83E-02

		2		5.06E-02

		2		4.85E-02

		2		4.56E-02

		2		4.44E-02

		2		4.08E-02

		2		3.28E-02

		2		1.66E-02

		2		5.65E-01

		2		3.39E-01

		2		2.82E-01

		2		2.36E-01

		2		1.92E-01

		2		9.74E-02

		2		5.96E-02

		2		3.99E-02

		2		8.81E-01

		2		6.05E-01

		2		4.52E-01

		2		3.67E-01

		2		3.15E-01

		2		2.52E-01

		2		2.01E-01

		2		1.66E-01

		2		1.41E-01

		2		1.26E-01

		2		9.74E-02

		2		8.47E-02

		2		7.98E-02

		2		7.89E-02

		2		7.87E-02

		2		3.15E-02

		2		4.34E-02

		2		2.92E-02

		2		1.87E-02

		2		1.40E-02

		2		1.20E-02

		2		1.02E-02

		2		7.22E-03

		2		4.03E-03

		2		1.15E-01

		2		3.75E-02

		2		1.52E-02

		2		9.14E-03

		2		3.72E-03

		2		2.88E-04





BOD B4-Aft2

		Condition		Concentration

		1		9.45E-01

		1		1.08E+00

		1		1.28E+00

		1		1.40E+00

		1		9.97E-01

		1		7.28E-01

		1		5.31E-01

		1		3.92E-01

		1		3.10E-01

		1		2.36E-01

		1		1.77E-01

		1		1.38E-01

		1		1.09E-01

		1		9.04E-02

		1		7.66E-02

		1		7.23E-02

		1		6.97E-02

		1		6.56E-02

		1		6.26E-02

		1		4.08E-02

		1		3.22E-02

		1		2.15E-02

		1		1.87E-02

		1		1.68E-02

		1		1.50E-02

		1		1.30E-02

		1		5.41E-02

		1		4.74E-02

		1		4.53E-02

		1		4.32E-02

		1		4.15E-02

		1		3.75E-02

		1		3.07E-02

		1		1.68E-02

		1		5.70E-01

		1		3.33E-01

		1		2.73E-01

		1		2.26E-01

		1		1.80E-01

		1		8.55E-02

		1		5.18E-02

		1		3.48E-02

		1		8.64E-01

		1		5.97E-01

		1		4.41E-01

		1		3.50E-01

		1		3.00E-01

		1		2.41E-01

		1		1.90E-01

		1		1.56E-01

		1		1.33E-01

		1		1.18E-01

		1		9.14E-02

		1		7.98E-02

		1		7.61E-02

		1		7.51E-02

		1		7.28E-02

		1		2.77E-02

		1		3.88E-02

		1		2.42E-02

		1		1.46E-02

		1		1.16E-02

		1		1.03E-02

		1		8.70E-03

		1		6.31E-03

		1		3.42E-03

		1		1.12E-01

		1		3.52E-02

		1		1.28E-02

		1		8.09E-03

		1		3.74E-03

		1		4.61E-04

		2		9.30E-01

		2		1.06E+00

		2		1.29E+00

		2		1.46E+00

		2		1.08E+00

		2		8.20E-01

		2		6.15E-01

		2		4.64E-01

		2		3.71E-01

		2		2.89E-01

		2		2.23E-01

		2		1.77E-01

		2		1.40E-01

		2		1.14E-01

		2		9.26E-02

		2		8.41E-02

		2		8.08E-02

		2		7.91E-02

		2		7.59E-02

		2		5.50E-02

		2		4.37E-02

		2		2.93E-02

		2		2.26E-02

		2		1.78E-02

		2		1.33E-02

		2		1.15E-02

		2		6.23E-02

		2		5.22E-02

		2		4.79E-02

		2		4.18E-02

		2		3.91E-02

		2		3.62E-02

		2		2.92E-02

		2		1.37E-02

		2		5.58E-01

		2		3.52E-01

		2		2.91E-01

		2		2.49E-01

		2		2.15E-01

		2		1.21E-01

		2		7.28E-02

		2		4.52E-02

		2		8.98E-01

		2		6.31E-01

		2		4.80E-01

		2		3.95E-01

		2		3.41E-01

		2		2.75E-01

		2		2.20E-01

		2		1.82E-01

		2		1.55E-01

		2		1.38E-01

		2		1.07E-01

		2		9.04E-02

		2		8.23E-02

		2		7.95E-02

		2		8.26E-02

		2		2.92E-02

		2		4.24E-02

		2		4.48E-02

		2		3.76E-02

		2		3.35E-02

		2		3.21E-02

		2		3.09E-02

		2		2.77E-02

		2		2.15E-02

		2		1.37E-01

		2		5.95E-02

		2		1.37E-02

		2		7.80E-03

		2		3.54E-03

		2		6.97E-04





BOD aft1-Aft2

		Condition		Concentration

		1		9.47E-01

		1		1.08E+00

		1		1.29E+00

		1		1.42E+00

		1		1.03E+00

		1		7.62E-01

		1		5.61E-01

		1		4.19E-01

		1		3.33E-01

		1		2.56E-01

		1		1.94E-01

		1		1.52E-01

		1		1.21E-01

		1		1.00E-01

		1		8.33E-02

		1		7.80E-02

		1		7.54E-02

		1		7.14E-02

		1		6.77E-02

		1		4.58E-02

		1		3.64E-02

		1		2.44E-02

		1		2.07E-02

		1		1.83E-02

		1		1.62E-02

		1		1.45E-02

		1		5.83E-02

		1		5.06E-02

		1		4.85E-02

		1		4.56E-02

		1		4.44E-02

		1		4.08E-02

		1		3.28E-02

		1		1.66E-02

		1		5.65E-01

		1		3.39E-01

		1		2.82E-01

		1		2.36E-01

		1		1.92E-01

		1		9.74E-02

		1		5.96E-02

		1		3.99E-02

		1		8.81E-01

		1		6.05E-01

		1		4.52E-01

		1		3.67E-01

		1		3.15E-01

		1		2.52E-01

		1		2.01E-01

		1		1.66E-01

		1		1.41E-01

		1		1.26E-01

		1		9.74E-02

		1		8.47E-02

		1		7.98E-02

		1		7.89E-02

		1		7.87E-02

		1		3.15E-02

		1		4.34E-02

		1		2.92E-02

		1		1.87E-02

		1		1.40E-02

		1		1.20E-02

		1		1.02E-02

		1		7.22E-03

		1		4.03E-03

		1		1.15E-01

		1		3.75E-02

		1		1.52E-02

		1		9.14E-03

		1		3.72E-03

		1		2.88E-04

		2		9.30E-01

		2		1.06E+00

		2		1.29E+00

		2		1.46E+00

		2		1.08E+00

		2		8.20E-01

		2		6.15E-01

		2		4.64E-01

		2		3.71E-01

		2		2.89E-01

		2		2.23E-01

		2		1.77E-01

		2		1.40E-01

		2		1.14E-01

		2		9.26E-02

		2		8.41E-02

		2		8.08E-02

		2		7.91E-02

		2		7.59E-02

		2		5.50E-02

		2		4.37E-02

		2		2.93E-02

		2		2.26E-02

		2		1.78E-02

		2		1.33E-02

		2		1.15E-02

		2		6.23E-02

		2		5.22E-02

		2		4.79E-02

		2		4.18E-02

		2		3.91E-02

		2		3.62E-02

		2		2.92E-02

		2		1.37E-02

		2		5.58E-01

		2		3.52E-01

		2		2.91E-01

		2		2.49E-01

		2		2.15E-01

		2		1.21E-01

		2		7.28E-02

		2		4.52E-02

		2		8.98E-01

		2		6.31E-01

		2		4.80E-01

		2		3.95E-01

		2		3.41E-01

		2		2.75E-01

		2		2.20E-01

		2		1.82E-01

		2		1.55E-01

		2		1.38E-01

		2		1.07E-01

		2		9.04E-02

		2		8.23E-02

		2		7.95E-02

		2		8.26E-02

		2		2.92E-02

		2		4.24E-02

		2		4.48E-02

		2		3.76E-02

		2		3.35E-02

		2		3.21E-02

		2		3.09E-02

		2		2.77E-02

		2		2.15E-02

		2		1.37E-01

		2		5.95E-02

		2		1.37E-02

		2		7.80E-03

		2		3.54E-03

		2		6.97E-04





SPSS

		

				SPSS Test for Bio Oxygen Demand  Pulau Tekong Model

				Model 1		Model 2		tcalculated		ttable		Conclusion

				Before Reclamation		After Reclamation I		0.000		1.640		Not Significant

				Before Reclamation		After Reclamation II		0.031		1.640		Not Significant

				After Reclamation I		After Reclamation II		0.031		1.640		Not Significant

				SPSS Test for Dissolved Oxygen

				Model 1		Model 2		tcalculated		ttable		Conclusion

				Before Reclamation		After Reclamation I		0.060		1.640		Not Significant

				Before Reclamation		After Reclamation II		3.348		1.640		Significant

				After Reclamation I		After Reclamation II		3.302		1.640		Significant





SPSS
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Before

After 2

Segment

Velocity (m/s)

Velocity

0.00722

0.00844

0.0137

0.016

0.0201

0.0234

0.0219

0.0257

0.0227

0.0266

0.0263

0.0308

0.0318
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0.036
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0.0607
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0.065
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0.1
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0.0642
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0.0676
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0.0528
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BOD-DO

		DO		m

						9.01E+00

				Segment		Before		After I		After II

				1		5.82E+00		5.66E+00		5.65E+00

				2		5.89E+00		5.73E+00		5.72E+00

				3		5.94E+00		5.78E+00		5.78E+00

				4		6.02E+00		5.86E+00		5.86E+00

				5		6.09E+00		5.95E+00		5.95E+00

				6		6.17E+00		6.05E+00		6.06E+00

				7		6.23E+00		6.14E+00		6.14E+00

				8		6.27E+00		6.20E+00		6.20E+00

				9		6.32E+00		6.26E+00		6.27E+00

				10		6.35E+00		6.31E+00		6.29E+00

				11		6.35E+00		6.32E+00		6.33E+00

				12		6.37E+00		6.36E+00		6.36E+00

				13		6.40E+00		6.36E+00		6.37E+00

				14		6.41E+00		6.40E+00		6.39E+00

				15		6.42E+00		6.41E+00		6.42E+00

				16		6.43E+00		6.42E+00		6.42E+00

				17		6.43E+00		6.42E+00		6.44E+00

				18		6.45E+00		6.45E+00		6.47E+00

				19		6.45E+00		6.44E+00		6.47E+00

				20		6.46E+00		6.46E+00		6.49E+00

				21		6.49E+00		6.50E+00		6.51E+00

				22		6.50E+00		6.51E+00		6.55E+00

				23		6.53E+00		6.54E+00		6.58E+00

				24		6.57E+00		6.58E+00		6.62E+00

				25		6.62E+00		6.63E+00		6.68E+00

				26		6.69E+00		6.69E+00		6.74E+00

				27		6.45E+00		6.45E+00		6.48E+00

				28		6.46E+00		6.45E+00		6.51E+00

				29		6.45E+00		6.45E+00		6.52E+00

				30		6.51E+00		6.51E+00		6.59E+00

				31		6.52E+00		6.52E+00		6.60E+00

				32		6.54E+00		6.55E+00		6.64E+00

				33		6.57E+00		6.58E+00		6.66E+00

				34		6.60E+00		6.63E+00		6.66E+00

				35		5.52E+00		5.47E+00		5.43E+00

				36		5.87E+00		5.83E+00		5.84E+00

				37		6.09E+00		6.04E+00		6.05E+00

				38		6.21E+00		6.17E+00		6.19E+00

				39		6.31E+00		6.27E+00		6.31E+00

				40		6.36E+00		6.35E+00		6.38E+00

				41		6.48E+00		6.47E+00		6.52E+00

				42		6.55E+00		6.53E+00		6.58E+00

				43		6.01E+00		5.94E+00		5.95E+00

				44		6.11E+00		6.04E+00		6.04E+00

				45		6.19E+00		6.13E+00		6.09E+00

				46		6.21E+00		6.17E+00		6.17E+00

				47		6.25E+00		6.21E+00		6.20E+00

				48		6.27E+00		6.23E+00		6.22E+00

				49		6.28E+00		6.25E+00		6.27E+00

				50		6.30E+00		6.27E+00		6.28E+00

				51		6.30E+00		6.27E+00		6.29E+00

				52		6.35E+00		6.32E+00		6.34E+00

				53		6.37E+00		6.36E+00		6.38E+00

				54		6.40E+00		6.39E+00		6.41E+00

				55		6.40E+00		6.39E+00		6.42E+00

				56		6.41E+00		6.41E+00		6.44E+00

				57		6.44E+00		6.43E+00		6.45E+00

				58		6.59E+00		6.59E+00		6.67E+00

				59		6.56E+00		6.56E+00		6.62E+00

				60		6.59E+00		6.58E+00		6.60E+00

				61		6.66E+00		6.64E+00		6.58E+00

				62		6.71E+00		6.69E+00		6.71E+00

				63		6.73E+00		6.72E+00		6.75E+00

				64		6.77E+00		6.77E+00		6.78E+00

				65		6.81E+00		6.82E+00		6.82E+00

				66		6.85E+00		6.86E+00		6.86E+00

				67		6.59E+00		6.59E+00		6.59E+00

				68		6.74E+00		6.74E+00		6.74E+00

				69		6.68E+00		6.68E+00		6.68E+00

				70		6.73E+00		6.76E+00		6.82E+00

				71		6.85E+00		6.89E+00		6.95E+00

				72		6.94E+00		6.94E+00		6.98E+00

										6.90E+00

		B O D

				Segment		Before		After I		After II

				1		7.87E-01		8.66E-01		8.61E-01

				2		8.67E-01		9.75E-01		9.72E-01

				3		9.79E-01		1.14E+00		1.14E+00

				4		1.11E+00		1.35E+00		1.34E+00

				5		8.24E-01		9.46E-01		9.44E-01

				6		6.09E-01		6.67E-01		6.66E-01

				7		4.44E-01		4.67E-01		4.66E-01

				8		3.33E-01		3.38E-01		3.38E-01

				9		2.55E-01		2.52E-01		2.52E-01

				10		1.91E-01		1.84E-01		1.83E-01

				11		1.43E-01		1.35E-01		1.35E-01

				12		1.09E-01		1.02E-01		1.02E-01

				13		8.53E-02		7.84E-02		7.88E-02

				14		6.56E-02		6.08E-02		6.10E-02

				15		5.42E-02		5.20E-02		5.23E-02

				16		4.98E-02		5.01E-02		5.02E-02

				17		4.76E-02		5.04E-02		5.05E-02

				18		4.64E-02		5.04E-02		5.04E-02

				19		4.76E-02		5.48E-02		5.46E-02

				20		3.17E-02		3.43E-02		3.48E-02

				21		2.34E-02		2.45E-02		2.49E-02

				22		1.65E-02		1.64E-02		1.63E-02

				23		1.34E-02		1.30E-02		1.22E-02

				24		1.18E-02		1.12E-02		9.55E-03

				25		1.05E-02		9.87E-03		7.47E-03

				26		8.93E-03		8.34E-03		5.78E-03

				27		4.16E-02		4.66E-02		4.54E-02

				28		3.69E-02		4.00E-02		3.79E-02

				29		3.33E-02		3.56E-02		3.24E-02

				30		3.17E-02		3.40E-02		2.96E-02

				31		2.98E-02		3.22E-02		2.67E-02

				32		2.69E-02		2.93E-02		2.34E-02

				33		2.71E-02		3.15E-02		2.59E-02

				34		2.62E-02		3.03E-02		2.44E-02

				35		4.33E-01		5.61E-01		5.47E-01

				36		2.91E-01		3.45E-01		3.40E-01

				37		2.26E-01		2.52E-01		2.49E-01

				38		1.88E-01		2.05E-01		2.03E-01

				39		1.55E-01		1.72E-01		1.70E-01

				40		7.99E-02		8.30E-02		8.11E-02

				41		4.56E-02		4.56E-02		4.41E-02

				42		2.91E-02		2.87E-02		2.71E-02

				43		6.24E-01		8.14E-01		8.07E-01

				44		5.01E-01		6.29E-01		6.24E-01

				45		3.81E-01		4.59E-01		4.53E-01

				46		2.93E-01		3.39E-01		3.36E-01

				47		2.43E-01		2.71E-01		2.69E-01

				48		2.03E-01		2.22E-01		2.20E-01

				49		1.61E-01		1.71E-01		1.70E-01

				50		1.31E-01		1.36E-01		1.35E-01

				51		1.09E-01		1.12E-01		1.11E-01

				52		9.49E-02		9.75E-02		9.74E-02

				53		7.64E-02		7.59E-02		7.58E-02

				54		6.32E-02		6.11E-02		6.12E-02

				55		5.86E-02		5.64E-02		5.65E-02

				56		5.73E-02		5.58E-02		5.56E-02

				57		5.51E-02		5.42E-02		5.33E-02

				58		2.13E-02		2.04E-02		1.44E-02

				59		2.67E-02		2.64E-02		2.27E-02

				60		2.11E-02		2.26E-02		2.74E-02

				61		1.21E-02		1.35E-02		2.50E-02

				62		9.08E-03		1.04E-02		2.23E-02

				63		7.69E-03		9.04E-03		2.06E-02

				64		6.37E-03		7.58E-03		1.80E-02

				65		6.18E-03		7.61E-03		1.69E-02

				66		2.43E-03		2.64E-03		1.04E-02

				67		8.28E-02		1.17E-01		1.25E-01

				68		2.93E-02		3.99E-02		4.83E-02

				69		1.22E-02		1.19E-02		7.25E-03

				70		6.45E-03		5.91E-03		3.50E-03

				71		2.73E-03		2.25E-03		1.25E-03

				72		8.89E-04		8.15E-04		8.00E-04

										1.57E-04

										5.09E-03

										1.02E-03
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Reaeration 0.5

		

				REAERATION (K2)= 0.5/DAY

				Segment		Before		After I		After II

				1		5.82E+00		5.66E+00		5.65E+00

				2		5.89E+00		5.73E+00		5.72E+00

				3		5.94E+00		5.78E+00		5.78E+00

				4		6.02E+00		5.86E+00		5.86E+00

				5		6.09E+00		5.95E+00		5.95E+00

				6		6.17E+00		6.05E+00		6.06E+00

				7		6.23E+00		6.14E+00		6.14E+00

				8		6.27E+00		6.20E+00		6.20E+00

				9		6.32E+00		6.26E+00		6.27E+00

				10		6.35E+00		6.31E+00		6.29E+00

				11		6.35E+00		6.32E+00		6.33E+00

				12		6.37E+00		6.36E+00		6.36E+00

				13		6.40E+00		6.36E+00		6.37E+00

				14		6.41E+00		6.40E+00		6.39E+00

				15		6.42E+00		6.41E+00		6.42E+00

				16		6.43E+00		6.42E+00		6.42E+00

				17		6.43E+00		6.42E+00		6.44E+00

				18		6.45E+00		6.45E+00		6.47E+00

				19		6.45E+00		6.44E+00		6.47E+00

				20		6.46E+00		6.46E+00		6.49E+00

				21		6.49E+00		6.50E+00		6.51E+00

				22		6.50E+00		6.51E+00		6.55E+00

				23		6.53E+00		6.54E+00		6.58E+00

				24		6.57E+00		6.58E+00		6.62E+00

				25		6.62E+00		6.63E+00		6.68E+00

				26		6.69E+00		6.69E+00		6.74E+00

				27		6.45E+00		6.45E+00		6.48E+00

				28		6.46E+00		6.45E+00		6.51E+00

				29		6.45E+00		6.45E+00		6.52E+00

				30		6.51E+00		6.51E+00		6.59E+00

				31		6.52E+00		6.52E+00		6.60E+00

				32		6.54E+00		6.55E+00		6.64E+00

				33		6.57E+00		6.58E+00		6.66E+00

				34		6.60E+00		6.63E+00		6.66E+00

				35		5.52E+00		5.47E+00		5.43E+00

				36		5.87E+00		5.83E+00		5.84E+00

				37		6.09E+00		6.04E+00		6.05E+00

				38		6.21E+00		6.17E+00		6.19E+00

				39		6.31E+00		6.27E+00		6.31E+00

				40		6.36E+00		6.35E+00		6.38E+00

				41		6.48E+00		6.47E+00		6.52E+00

				42		6.55E+00		6.53E+00		6.58E+00

				43		6.01E+00		5.94E+00		5.95E+00

				44		6.11E+00		6.04E+00		6.04E+00

				45		6.19E+00		6.13E+00		6.09E+00

				46		6.21E+00		6.17E+00		6.17E+00

				47		6.25E+00		6.21E+00		6.20E+00

				48		6.27E+00		6.23E+00		6.22E+00

				49		6.28E+00		6.25E+00		6.27E+00

				50		6.30E+00		6.27E+00		6.28E+00

				51		6.30E+00		6.27E+00		6.29E+00

				52		6.35E+00		6.32E+00		6.34E+00

				53		6.37E+00		6.36E+00		6.38E+00

				54		6.40E+00		6.39E+00		6.41E+00

				55		6.40E+00		6.39E+00		6.42E+00

				56		6.41E+00		6.41E+00		6.44E+00

				57		6.44E+00		6.43E+00		6.45E+00

				58		6.59E+00		6.59E+00		6.67E+00

				59		6.56E+00		6.56E+00		6.62E+00

				60		6.59E+00		6.58E+00		6.60E+00

				61		6.66E+00		6.64E+00		6.58E+00

				62		6.71E+00		6.69E+00		6.71E+00

				63		6.73E+00		6.72E+00		6.75E+00

				64		6.77E+00		6.77E+00		6.78E+00

				65		6.81E+00		6.82E+00		6.82E+00

				66		6.85E+00		6.86E+00		6.86E+00

				67		6.59E+00		6.59E+00		6.59E+00

				68		6.74E+00		6.74E+00		6.74E+00

				69		6.68E+00		6.68E+00		6.68E+00

				70		6.73E+00		6.76E+00		6.82E+00

				71		6.85E+00		6.89E+00		6.95E+00

				72		6.94E+00		6.94E+00		6.98E+00
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Reaeration 0.1
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Sheet3

				REAERATION (K2)= 0.1/DAY

				Segment		Before Reclamation		Reclamation I		Reclamation II

				1		2.74E+00		2.43E+00		2.43E+00

				2		2.72E+00		2.40E+00		2.40E+00

				3		2.70E+00		2.38E+00		2.38E+00

				4		2.71E+00		2.40E+00		2.40E+00

				5		2.73E+00		2.45E+00		2.45E+00

				6		2.78E+00		2.55E+00		2.55E+00

				7		2.83E+00		2.64E+00		2.65E+00

				8		2.88E+00		2.73E+00		2.73E+00

				9		2.93E+00		2.80E+00		2.81E+00

				10		2.97E+00		2.87E+00		2.88E+00

				11		2.99E+00		2.93E+00		2.95E+00

				12		3.03E+00		2.98E+00		3.01E+00

				13		3.07E+00		3.02E+00		3.06E+00

				14		3.10E+00		3.08E+00		3.13E+00

				15		3.15E+00		3.14E+00		3.22E+00

				16		3.21E+00		3.21E+00		3.31E+00

				17		3.28E+00		3.30E+00		3.43E+00

				18		3.35E+00		3.37E+00		3.53E+00

				19		3.46E+00		3.49E+00		3.71E+00

				20		3.59E+00		3.64E+00		3.85E+00

				21		3.79E+00		3.85E+00		4.07E+00

				22		4.04E+00		4.11E+00		4.40E+00

				23		4.28E+00		4.36E+00		4.71E+00

				24		4.57E+00		4.66E+00		5.06E+00
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