/ 1t rainage Erosionand SedimentControlPlan

Aim and Objective

ThisC-10 Drainage, Erosion and Sediment Control Plan (DESCP)setsout planning and control measures, monitoring and reporting to minimise erosion and prevent off-site sediment transport during project construction. The plan sets out:

1 The principles of erosion and sediment control;
1 Practical measures to minimise erosion and retain sediment on site, thereby helping to protect water quality, terrestrial and aquatic ecosystems and ecosystem services;

1 Controls and monitoring to manage site drainage.

Summary of Impacts and Risks

Construction of the Project will result in extensive land disturbance, including removal of vegetation, reshaping topography, blasting and tunnelling as well as stockpiling of topsoil, spoil and aggregate. Such activities can generate sediment and make the remaining
soil vulnerable to erosion, resulting in sedimentation and airborne dust. Measures to address erosion and sediment control shall prioritise preventative rather than treatment measures. To develop effective erosion controls it is necessary t o obtain informa tion on the
erosion potential of the site where soil disturbance is planned. This includes soil type and structure, vegetative cover, topography, climate (rainfall and wind), and the nature of land -clearing.

C-10 DESCPcovers erosion and sediment control, including from roadside drainage. It excludes the design of cross-drainage beneath roads which iscovered in C-8 Watercourse Crossing Management Plan. P-2 Biodiversity Management Plan presents mitigation of
impacts to critical and natural habitat.

Mitigation and Management Actions

# Issue or Risk Action Timing / Frequency Responsibility
C-10-1. Design review 1 Theoverall Project design shall be reviewed to ensure to ensure long -term stability of final project landforms. Pre-construction HEC Design Team
1 Erosionand sediment control will be designed and installed based on site conditions, including but not limited to treatment area, soiltype, slope, and THL/OE (review)
sensitivity of the receiving environment. A combination of structural and non -structural approaches will be used to minimize sediment mobilization:
- Non-structural approaches: minimising exposed areas and site clearance; timing and staging of works; limiting work on steep slopes (>15°) where possible;
storage of materials in stable stockpiles; setback distances from watercourses; rapidly stabilising and revegetating exposed soil.

- Structural approaches: sediment retention ponds; primary and secondary devices; decanting earth bunds; sumps; siltfences; siltsocks; wheel wash areas.

- Water management controls: Separation of 6 c | eanth & d i wadtey &rough diversion channels and bunds; contour drains (cut -offs); check dams /
sumps; pipe -drop structures and flumes; concreting / surface protection; surface roughening;

- Coagulant and flocculant treatments: to increase settlement of fines prior to discharge.

T Design specifications for erosion and sediment control s s halsekshdlbesubmitddbytreed i n
contractor for engineering review and clearance by the OE prior to commencement of land disturbing act ivities. At minimum, these design specifications will
include:

- Sediment basin dimensions and capacity based on Annex C-10-1Calculation Sheet for Sediment Basin Surface Area
- Culvert dimensions and capacity

- Diversion drain cross-section and grade

- Delineation of disturbed areas

- Details of implementation activities and design details for the measures (e.g. timing/sequencing of works, sediment basin volume calculations, temporary
measures, stabilization/revegetation works).

1 Erosionand sediment control devices shall be located away from community water sources (refer C-7 Water Supply Replacement Plan).

C-10-2. Site preparation 1 Site preparation, including installation of sediment control devices will proceed in accordance with C-3 Forest Clearance Plan and C-9 Spoil and Topsoil Vegetation clearance and HEC Construction Manager
Management Plan . Earthworks will be strictly undertaken within marked areas, avoiding vegetation and soil disturbance beyond these designate d sites. earthworks
C-10-3. Erosion control and 1 Adequate permanent and temporary drainage shall be installed to control 6 c | eandh & d i watey, Gncluding diverting runoff around sitesand controlling it Throughout construction HEC Construction Manager
drainage through and off site. Specific measures shall include:

- Diversion of clean water around sitesvia cut -off drains (earth or vegetated spoon drains or diversion banks) installed above disturbed areas.

- Installation of temporary spoon drains and diversion bunds across large construction areas subject to earthworks or ongoing disturbance, to break the site
into sub -drainage areas, reducing overland runoff distances/volumes/velocities.

- Installation of drains to as low a grade as possible to minimise flow velocities, scouring and erosion.

- Installation of permanent lined drains as soon as possible, with outlet protection to prevent scouring.

- Construction of roadside drains and road camber to direct runoff into side drains and safely convey itto crossroad drains;

- Drains to discharge into stable vegetated areas or natural drainage lines wherever possible;

- Road sections with a high riskof erosion (e.g. steeper grades) sealed;

- Installation of retaining structures (rock walls, gabions, etc) to stabilize cuttings and embankments; and

- Useof temporary erosion control measures (e.g. temporary diversion banks; plastic sheeting on exposed batters).

- Existing stable drainage linesto be used for trunk drainage where possible.
9 Erosion control on steep slopes subject to gully erosion will be carried out by appropriate erosion control good practices. These measures rely on:

- Minimising stormwater volumes through peripheral drainage.

- Run-off control, including regular cut -off drains, crossroad drainage, sealed roadside drains, berms and flumes.

- Forareas of earthworks, design slopes with appropriate grade, compaction and benching

- Rapid stabilisation by revegetation and engineering methods.
i Crossroad drainage will be the minimum grade and length possible and will be designed in accordance with C-8 Watercourse Crossing Management Plan.
1 Drainage lines shall be protected by marking off these areas from adjacent construction sitesto ensure machinery and vehicles do not enter these areas.
1 All vehicles and machinery shall be restricted to designated accessways and areas to prevent additional ground disturbance.




# Issue or Risk Action Timing / Frequency Responsibility
C-10-4. Sediment control 1 Sediment controls shall be installed across construction sitesto remove sediment before runoff discharges from the site, based on the principle of dividing the Throughout construction HEC Construction Manager
catchment into manageable areas (rather than relying on a single trap at the bottom of the site that may fail).
1 All runoff from project work sitesshall be directed into sediment traps or basins to remove coarse and suspended sediment from runoff before it isdischarged.
1 Sediment basin volume and dimensions will be designed based on catchment area, estimated storm discharge (e.g. two -year return period) and soil particle
size, in accordance with good practice.
1 Sediment basins will be fitted with a runoff overflow pipe and spillway that either discharges into a secondary basin (as needed) or into a stable natural
watercourse or broad open area.
1 Sediment basins shall be accessible by machinery sothey can be cleaned.
1 Where significant sediment volumes may be generated basins shall have primary and secondary treatment to settle out sediment before discharge.
1 Sediment basins, traps and fences shall be cleaned of sediment when 50%of their available capacity isfull.
1 Removed sediment will either be deposited into an adjacent trench to dry or moved to spoil disposal sites.
C-10-5. Stockpiling of materials 1 Topsoil and spoil shall be stockpiled in accordance with C-9 Spoil and Topsoil Management Plan. Throughout construction HEC Construction Manager
1 Erodible construction material (sand, soil, etc) will be stockpiled:
- Within Core Land or the Lot 1 right of way
- On flat and lower slope land (<15°)
- Atleast 20 m f_rom draina_ge Iines or streams, and outside the normal Tina River flood zone (1:5 year flood), with the excepti on of temporary storage of
aggregate at river extraction sites.
- On sitesalready devoid of trees.
- Not directly upslope of houses and other structures.
C-10-6. Temporary facilities 1 Erosionand sediment controls will be installed at all temporary and permanent site facilities, in accordance  with this plan. Throughout construction HEC Construction Manager
1 Process waters generated at concrete batch plants will be treated and reused, including removing suspended solids and neutralising pH. Ingress of
stormwater into the process water treatment stream will be minimised as much as possible. Polymer flocculants are proposed to be used.
1 Process waters used in the crusher plant will be treated and reused. Polymer flocculants are proposed to be used.
C-10-7. Main dam works 1 Theriver diversion and associated in-river works shall proceed in accordance with Annex C-10-1ll River Diversion Construction Method and wiill: Throughout construction HEC Construction Manager
- Be undertaken in the dry season to the extent possible, when the river isat its lowest
- Use bunding, sheetpiles or similar to separate the zone of work from the active river channel.
- Minimise tracking of machinery vehicles through flowing water.
1 Where community water sources are potentially impacted, replacement supplies will be provided inaccordance with C-7 Water Supply Replacement Plan.
C-10-8. Tunnelling 9 Surface water and groundwater from the tunnel shall be diverted or treated to remove sediment prior to discharge. During tunnelling HEC Construction Manager
1 Spoil and wastewater generated during tunnelling shall be disposed of in accordance with C-9 Spoil and Topsoil Management Plan and P-12 Waste
Management and Point Source Pollution Plan.
C-10-9. Site rehabilitation 1 Cutting and filling will be completed to final cross-sections at each site/discrete section as soon as possible, ideally in one continuous activity, to create the During and post -earthworks HEC Construction Manager
final landform and enable site stabilisation works to be undertaken as early as possible. HEC HSE Manager
1 Rehabilitation of temporary facilities isto be undertaken in accordance with the requirements of C-4 PostConstruction Rehabilitation and Revegetation Plan.
Monitoring Requirements
# Title Description Target / Performance Indicator Timing / Frequency Responsibility
C-10-A. Assessment and THLwill inspect each site to be cleared prior to the commencement of any clearing. They will approve and provide All controls installed to required Once following installation THL
approval of controls signoff on HECds | R0O02 ( Sit eCle@rmgand Grubluing)EoBdile? th# bavechbses dearlyt Pr e standard of controls
marked out in accordance with:
1 The Construction drawings.
1  The C-3 Forest Clearance Plan;
1 Thecorrect installation of initial erosion and sediment controls before stripping and grubbing commences.
C-10-B. Erosionand sediment Inspection of erosion and sediment controls weekly as part of regular monitoring, and after each major rainfall event, No FORA or B,NCRsor grievances Part of weekly site HEC Construction Manager
control maintenance with_maintenance condupte_d. IR _ -0_05 Inspection Report (ESMP Controls, referto  P-1) for_m wiI_I be used by HEC. ra_\ised in relation to sed_iment inspe(_:tions + inspegtions_ HEC HSE Manager
Sediment storage capacity in basins will be documented each wee k and after each major rainfall event. discharges / water quality. following each major rainfall Subcontractors.
Where installed erosion and sediment controls are deemed inadequate, modifications to these controls or additional No exceedances in monitored water event
controls shall be designed and installed. quality parameters (TSS).
C-10-C. Water quality monitoring Any discharges to the environment will comply with water quality targets in M-1 Suspended Sediment Monitoring Plan Refer details in M-2 Water Quality Monitoring Plan

and M-2 Water Quality Monitoring Plan (WQMP).

Water quality monitoring will be undertaken as detailed
Quality Monitoring Plan

in M-1 Suspended Sediment Monitoring Plan and M-2 Water
(WQMP).




Annex Name Description

C-10-1. Calculation Sheet for Sediment Basin Surface Area Calculation of surface area for sediment basins.

C-10-I1. Approved Erosionand Sediment Control Plans for Access Roads Design plans approved by OE.

C-10-lIl. River Diversion Construction Method Description of sequencing river diversion for main works construction.




ANNEXG10- CALCULATICOBHEEFORSEDIMENBASINSURFACAREA



Calculation of Surface Area for SedimentBasin

1. Rainfall runoff Calculation

J Formula

] Q=CxIlx Ax 1/360

Q; Dischargg /sec) C; Runoffcoefficient

I; Rainfall Intensity(mm/hr)  A; Catchmenteagha)

J Runoffcoefficientis appliedasperaccessoaddesignasfollows.

1) Runoff Coefficient(C)
Lot1l 0.5
Lot2 0.8
Lot3 0.8

2) RainfallIntensity(l)

4 Rainfallintensityappliedis 19.45mm/hifor 10yr, 6hourrain event.
3) Calculationof dischargdQ)

LOT No.| Location I (mm/hr) A (ha) Q( /s Remark
LOT1 | 01| 0+000.00 0.50 19.45040¢ 2.07 0.0559
LOT1 | 02| 0+000.00 0.50 19.45040¢ 2.86 0.0773
LOT1 | 03| 2+730.00 0.50 19.450404 1.56 0.0421
LOT1 | 04| 3+740.00 0.50 19.45040¢ 1.56 0.0421
LOT1 | 05| 3+740.00 0.50 19.45040¢ 1.13 0.0305
LOT1 | 06| 4+000.00 0.50 19.45040¢ 0.75 0.0203
LOT1 | 07| 5+140.00 0.50 19.450404§ 0.50 0.0135
LOT1 | 08| 5+140.00 0.50 19.45040¢ 0.52 0.0140
LOT1 | 09| 5+760.00 0.50 19.450404 0.91 0.0246
LOT1 | 10| 5+760.00 0.50 19.450404§ 0.92 0.0249
LOT1 | 11| 7+440.00 0.50 19.45040¢ 242 0.0654
LOT1 | 12| 8+230.00 0.50 19.45040§ 0.48 0.0130
LOT1 | 13| 8+280.00 0.50 19.45040¢ 0.47 0.0127
LOT1 | 14| 8+840.00 0.50 19.45040¢ 0.22 0.0059
LOT1 | 15| 8+840.00 0.50 19.45040¢ 0.24 0.0065
LOT1 | 16| 9+110.00 0.50 19.45040¢ 0.21 0.0057
LOT1 | 17| 9+400.00 0.50 19.450404 0.97 0.0262
LOT1 | 18| 9+700.00 0.50 19.45040¢ 0.12 0.0032
LOT1 | 19| 9+860.00 0.50 19.45040¢ 0.67 0.0181
LOT1 | 20| 9+860.00 0.50 19.45040¢ 0.58 0.0157
LOT1 | 21| 10+750.00 0.50 19.45040¢ 0.90 0.0243




LOT1 | 22| 10+830.00 0.50 19.45040¢§ 0.48 0.0130

LOT1 | 23| 11+160.00 0.50 19.45040¢ 0.44 0.0119

LOT1 | 24 | 11+500.00 0.50 19.45040¢§ 0.50 0.0135

LOT1 | 25| 11+540.00 0.50 19.45040¢§ 0.43 0.0116

LOT1 | 26 | 12+140.00 0.50 19.45040¢ 0.86 0.0232

LOT1 | 27 | 12+760.00 0.50 19.45040¢§ 0.40 0.0108

LOT1 | 28| 12+920.00 0.50 19.45040¢§ 0.36 0.0097

LOT1 | 29| 13+000.00 0.50 19.45040¢ 0.74 0.0200
LOT2-1| 30 | 0+030.00 0.80 19.45040¢ 0.72 0.0311
LOT2-1| 31| 0+150.00 0.80 19.45040¢§ 1.09 0.0471
LOT2-1| 32| 1+190.00 0.80 19.45040¢§ 0.27 0.0117
LOT2-1 | 33| 1+230.00 0.80 19.45040¢§ 0.20 0.0086
LOT2-1| 34 | 1+380.00 0.80 19.45040¢§ 0.22 0.0095
LOT2-1| 35| 1+590.00 0.80 19.45040¢§ 0.05 0.0022
LOT2-1| 36 | 1+840.00 0.80 19.45040¢§ 0.24 0.0104
LOT2-1 | 37| 1+850.00 0.80 19.45040¢§ 0.40 0.0173
LOT2-1| 38| 2+070.00 0.80 19.45040¢§ 0.21 0.0091
LOT2-1| 39| 0+070.00 0.80 19.45040¢ 0.26 0.0112
LOT 2-1 | 40 | 2+340.00 0.80 19.45040¢§ 0.29 0.0125
LOT2-1| 41 | 2+350.00 0.80 19.45040¢§ 0.13 0.0056
LOT 2-2 | 42 | 0+600.00 0.80 19.45040¢ 111 0.0480
LOT 2-2 | 43| 0+730.00 0.80 19.45040¢§ 0.91 0.0393
LOT 2-2 | 44| 1+350.00 0.80 19.45040¢§ 0.89 0.0385
LOT 2-2 | 45| 1+400.00 0.80 19.45040¢§ 1.32 0.0571
LOT2-2 | 46 | 1+760.00 0.80 19.45040¢§ 0.13 0.0056
LOT2-2 | 47| 1+770.00 0.80 19.45040¢§ 0.69 0.0298
LOT 2-2 | 48 | 1+960.00 0.80 19.45040¢ 0.05 0.0022
LOT 2-2 | 49 | 1+980.00 0.80 19.45040¢ 0.26 0.0112
LOT 2-3 | 50 | 2+360.00 0.80 19.45040¢§ 0.25 0.0108
LOT2-2 | 51| 2+430.00 0.80 19.45040¢§ 3.07 0.1327
LOT 2-3 | 52 | 2+460.00 0.80 19.45040¢ 0.05 0.0022
LOT2-3 | 53 | 2+690.00 0.80 19.45040¢ 1.52 0.0657
LOT3-1| 54| 0+120.00 0.80 19.45040¢§ 0.21 0.0091
LOT3-1| 55| 0+260.00 0.80 19.45040¢§ 0.42 0.0182
LOT3-1| 56 | 0+490.00 0.80 19.45040¢ 0.21 0.0091
LOT3-1 | 57| 0+500.00 0.80 19.45040¢§ 0.44 0.0190
LOT3-1| 58 | 0+860.00 0.80 19.45040¢§ 0.39 0.0169
LOT3-2| 59 | 0+010.00 0.80 19.45040¢ 0.59 0.0255




LOT3-1| 60| 1+040.00 0.80 19.45040¢ 0.13 0.0056
LOT3-1| 61| 1+240.00 0.80 19.45040¢ 0.48 0.0207
LOT 31| 62| 1+400.00 0.80 19.45040§ 0.26 0.0112
LOT3-1| 63| 1+480.00 0.80 19.45040¢ 0.53 0.0229
2. Calculationof watersurfacearea
1) Designparticlesizeandsedimentaiowelocity
J Designparticlesizeappliedis 0.05mmof coarsesilt.
J Settlingvelocityappliedis 0.00189m/dasednthe Goldmanetat. (1986).
2) Calculationof surfacearearequired
J Formula
]| As=1.2Q/\s
As; Minimum surfacearea( ) Q;Dischargg /sec)
Vs, Settlingvelocity (m/s)
3) Surfacearearequired
J Depthappliedis 1.0mandbasinlengthis a minimumof twice thebasinwidth.

LOT No.| Location Q ( /sec) Vs (m/s) A( ) réq(uirzz q Remark
LOT1 | 01 0+000.00 0.06 0.00189¢ 29.59 35.5
LOT1 | 02| 0+000.00 0.08 0.00189( 40.88 49.1
LOT1 | 03| 2+730.00 0.04 0.00189( 22.30 26.8
LOT1 | 04| 3+740.00 0.04 0.00189¢ 22.30 26.8
LOT1 | 05 3+740.00 0.03 0.00189¢ 16.15 194
LOT1 | 06| 4+000.00 0.02 0.00189( 10.72 129
LOT1 | 07 5+140.00 0.01 0.00189¢ 7.15 8.6
LOT1 | 08 5+140.00 0.01 0.00189¢ 7.43 8.9
LOT1 | 09| 5+760.00 0.02 0.00189( 13.01 15.6
LOT1 | 10| 5+760.00 0.02 0.00189( 13.15 15.8
LOT1 | 11| 7+440.00 0.07 0.00189¢ 34.59 41.5
LOT1 | 12| 8+230.00 0.01 0.00189¢ 6.86 8.2
LOT1 | 13| 8+280.00 0.01 0.00189¢ 6.72 8.1
LOT1 | 14| 8+840.00 0.01 0.00189( 3.14 3.8
LOT1 | 15( 8+840.00 0.01 0.00189¢ 3.43 4.1
LOT1 | 16| 9+110.00 0.01 0.00189¢ 3.00 3.6
LOT1 | 17| 9+400.00 0.03 0.00189( 13.87 16.6
LOT1 | 18| 9+700.00 0.00 0.00189¢ 1.72 2.1
LOT1 | 19| 9+860.00 0.02 0.00189¢ 9.58 115
LOT1 | 20| 9+860.00 0.02 0.00189¢ 8.29 9.9




LOT1 | 21| 10+750.00 0.02 0.00189( 12.87 154
LOT1 | 22| 10+830.00 0.01 0.00189( 6.86 8.2
LOT1 | 23| 11+160.00 0.01 0.00189( 6.29 7.5
LOT1 | 24 | 11+500.00 0.01 0.00189( 7.15 8.6
LOT1 | 25| 11+540.00 0.01 0.00189( 6.15 7.4
LOT1 | 26| 12+140.00 0.02 0.00189( 12.29 14.8
LOT1 | 27 | 12+760.00 0.01 0.00189( 5.72 6.9
LOT1 | 28| 12+920.00 0.01 0.00189( 5.15 6.2
LOT1 | 29| 13+000.00 0.02 0.00189( 10.58 12.7
LOT2-1| 30 | 0+030.00 0.03 0.00189( 16.47 19.8
LOT2-1| 31| 0+150.00 0.05 0.00189( 24.93 29.9
LOT2-1| 32| 1+190.00 0.01 0.00189( 6.18 7.4
LOT2-1| 33| 1+230.00 0.01 0.00189( 4.57 55
LOT2-1| 34 | 1+380.00 0.01 0.00189( 5.03 6.0
LOT2-1 | 35| 1+590.00 0.00 0.00189( 114 14
LOT2-1 | 36 | 1+840.00 0.01 0.00189( 5.49 6.6
LOT2-1| 37 | 1+850.00 0.02 0.00189( 9.15 11.0
LOT2-1| 38| 2+070.00 0.01 0.00189( 4.80 5.8
LOT2-1| 39| 0+070.00 0.01 0.00189( 5.95 7.1
LOT 2-1 | 40 | 2+340.00 0.01 0.00189( 6.63 8.0
LOT2-1| 41 | 2+350.00 0.01 0.00189( 2.97 3.6
LOT 2-2 | 42| 0+600.00 0.05 0.00189( 25.39 30.5
LOT 2-2 | 43| 0+730.00 0.04 0.00189( 20.81 25.0
LOT 2-2 | 44 | 1+350.00 0.04 0.00189( 20.36 244
LOT 2-2 | 45| 1+400.00 0.06 0.00189( 30.19 36.2
LOT2-2 | 46 | 1+760.00 0.01 0.00189( 2.97 3.6
LOT 2-2 | 47 | 1+770.00 0.03 0.00189( 15.78 18.9
LOT 2-2 | 48 | 1+960.00 0.00 0.00189( 1.14 14
LOT 2-2 | 49| 1+980.00 0.01 0.00189( 5.95 7.1
LOT 2-3 | 50 | 2+360.00 0.01 0.00189( 572 6.9
LOT2-2 | 51 | 2+430.00 0.13 0.00189( 70.22 84.3
LOT 2-3 | 52 | 2+460.00 0.00 0.00189( 1.14 14
LOT 2-3 | 53| 2+690.00 0.07 0.00189( 34.77 41.7
LOT3-1| 54| 0+120.00 0.01 0.00189( 4.80 5.8
LOT3-1| 55| 0+260.00 0.02 0.00189( 9.61 11.5
LOT 3-1 | 56 | 0+490.00 0.01 0.00189( 4.80 5.8
LOT3-1| 57| 0+500.00 0.02 0.00189( 10.06 121
LOT3-1| 58 | 0+860.00 0.02 0.00189( 8.92 10.7




LOT3-2| 59| 0+010.00 0.03 0.00189( 13.49 16.2
LOT3-1| 60| 1+040.00 0.01 0.00189( 2.97 3.6
LOT3-1| 61| 1+240.00 0.02 0.00189( 10.98 13.2
LOT3-1| 62| 1+400.00 0.01 0.00189( 5.95 7.1
LOT3-1| 63| 1+480.00 0.02 0.00189( 12.12 145




ANNEX a@0-I APPROVEBEROSIONNDSEDIMENTONTROBLANS
FOR ACCESS ROAD



(ACCESS ROAD LOT 1) SEDIMENT BASIN DETAILS
GENENAL DRAWINGS

S=NONE
GEOTEXTILE SPECIFICATION
— P - - Tensile Streangth at break 2: 50kn/m(EN 1SO 10319)
FOREBAY - Weathering Resistance 2: 40%(EN I1SO 12224)
- Apparent opening size $; 0.4mm(EN ISO 12956)
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I I I NOTES
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1. DE-WATERING SYSTEM IS NOT MANDATORY FOR TYPE-8
E— SEILLWAY. CREST /JG SEDIMENT BASIN GENERALLY. HOWEVER PUMP OR SIPHON
L J CAN BE USED FOR DE-WATERING SYSTEM.
1 - b1 4
/2 B z 2. PRIOR TO THE DISCHARGE OF WATER FROM A SEDIMENT
BASIN BOTTOM BASIN, SPECIFIED WATER QUALITY OBJECTIVES ARE WATER PH
VAR LENGTH VAR : AND NTU
ACCORDING TO IECA AUSTRALIA, DISCHARGE WATER QUALITY
WIDTH STANDARD ARE

1) WATER PH IN THE RANGE 6.5 TO B85
2) 90 PERCENTILE NTU READING NOT EXCEEDING 100, AND

S ECTI O N C_C 50 PERCENTILE NTU READING NOT EXCEEDING €0.

3. DE-SILTING MARKER POST SHALL BE INSTALLED IN THE BASIN
TO INDICATE THE TOP OF THE SEDIMENT STORAGE ZONE. THE
BASIN SHALL BE DE-SILTED IF THE NEXT STORM IS LIKELY TO
CAUSE THE SETTLED SEDIMENT TO RISE ABOVE THE MARKER

WATER INDICATOR 3R SPECIFICATION OF SEDIMENT BASIN THE NOMINATED SEDIMENT STORAGE YOLUNE.

DETAILU

DETAIL /AN UNITS:m) | 4. REMOVED SEDIMENT WILL BE MOVED TO AN ADJACENT SPOIL
-/ DISPOSAL SITE TO DRY, AND DISPOSAL FINALLY
SILT FENCE SEDIMENT BASIN DIMENSIONS SPILLWAY DIMENSIONS
Cotchment| | 5. THE SHAPE OF THE THE SEDIMENT BASINS CAN BE CHANGED
No Degpth Width Length | Volume | 2 b1 b2 i IN CONSULTATION VATH THE EMPLOYER DEPENDING ON THE
(m) (m) (m) (7) (m) (m) (m) (m) SITE CONDITIONS.
! 0400000 ) 20 A5 135 3545 | 200 | 235 335 | 058 6. INWATER INDICATOR, THE RED COLOR OF THE WATER LEVEL
2 0400000 | 20 6.0 18.0 5000 | 200 3.00 410 | 055 SIGN INDIGATES THE LIMIT HEIGHT OF THE SEDIMENT
: — - - — — CLEANING (0.3x2) AND THE BLUE COLOR INDICATES THE LIMIT
3 24730.00 15 45 135 2109 | 150 226 325 | 050 HEIGHT OF THE DEWATERING(0.5x2).~
ROCK ARMOURING - 2+740.00 1.0 20 6.0 30 1.00 100 1.50 045
5 34740.00 15 35 105 1558 | 1.50 175 275 | 050
LENGTH GEOTEXTILE LINING &
ROCK ARMOURING 3M 6 4+000.00 1.0 20 6.0 39.0 1.00 1.00 180 | 045
AWAY FROM TOE OF FILL. 7 5+140,00 10 20 6.0 30 | 100 100 190 | 045 6 [ ]
SECTION A-A 8 | 54000 | 10 20 6.0 390 | 100 | 100 | 180 | 045 ffi [Ai2iel  1ssuep For consTrucTion gl JA pmiel| € |
LEVEL SPREADER 9 |sem000| 10 20 60 90 [ 100 | 100 | 180 | 045 ie.| 200|  ISSUED FOR CONSTRUCTION | g .4;1“-
A} JULLZ
O ) I N T O T T T T T 1 i
THE OUTLET SPILLWAY 2 1 | 7+46000 | 10 20 6.0 30 | 100 | 100 180 | 045 LQ\| ‘2070|  ISSUEDFORCONSTRUCTION i " gl
(Dewaterlng’ 05)( REV.] DATE DESCRIPTION DRAWN DESIGN CHECK|REVIE! APRVD
GEOTEXTILE WRAPPED SPILLWAY STABILISED WITH GEOTEXTILE Blue Color 12| 7440000 ] 10 20 L %0 | 100 | 140 190 | 045 1o
See Note #6 13 7+480.00 1.0 30 9.0 62,5 1.00 1.50 240 | 045 cHET
AND C NCRETE HAUNCHING -
| — 14 7+480.00 10 30 a0 625 1.00 150 240 | 045 - o pydrupower mied
NON-WOVEN GEOTEXTILE 27 s " OWNERES ENGINEER
- 15 8+230.00 1.0 25 758 50.0 1.00 126 215 | 045 oSth
16 8+280.00 1.0 25 75 50.0 1.00 125 215 | 045
CONTRACTOR
20 84400.00 15 30 ap 1316 | 150 1.50 250 | 050 [YUDES
Rad Color (Sediment Ci 03D 2 | 8+860.00 10 15 10.5 76.5 1.00 175 265 | 045
See Note #6. - ¥ ° d DESIGNER
23 9+850.00 1.0 30 9.0 625 1.00 1.50 240 | 045 ‘8* Eli@ines ling
NON_-WOVERN GEOTEXTILE SPECIFICATION 2 BeBe0.00 20 75 265 o126 | 200 375 TEET
ATensile Streangth  17kn/m(ASTM D 4595) - . SUB-CONTRACTOR
ATensile Elongation 50%(ASTM D 4595) B DETAIL 25 |10475%000] 18 30 9.0 1316 | 15 | 1% | 2% | 0%
DETAIL  Atear steangth 400N(ASTM D 4533) 26 | 10+83000| 1.0 25 75 50.0 1.00 125 245 | 045
AApparent opening size 0.1mm(ASTM D 4751) - PROJ. NAME
27 |11+16000) 1.0 5 s 500 | 100 | 125 | 275 | 045 TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
C WATER INDICATOR BAR [ = Trmowl 1o | 2o [ 7o [0 [ oo | o Toa| |y
20 [11+se000 10 z0 60 30 | 100 | 100 180 | 045 (ACCESS ROAD LOT 1) SEDIMENT BASIN DETAILS
31 [12+78000| 1.0 5 105 76.5 1.00 175 265 | 045 GENENAL DRAWINGS
X2 12+4980.00 1.0 5 105 %5 1.00 1.7% 265 045 DATE SCALE DRAWING NO.
APR 06,2021/ S=NONE E-PR-CVR 1-02-84400 v

| | | 4 | 3 | 2 | A3 (420X297mm)
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TOP WIRE \

(ACCESS ROAD) SILT FENCE

S=NONE

GEOTEXTILE SPECIFICATION

ATensile Streangth atb r e a30kn/®(EN ISO 10319)
AweatheringResi st ance O128%( EN | SO
AApparent opening size 00.4mm(EN I1SO 12956)

H

FABRIC

600mm
HEIGHT O
GEOTEXTILE

GROUND LEVEL

TRENCH GEOTEXTILE FABRIC

200mm INTO THE GROUND

GEOTEXTILE FIXED _
FIRMLY TO POSTS———

POST BACK STAYS, INSTALL AS
EXTRA SUPPORT WHERE REUQIRED
FLOW

-~
600mm HIGH
GEOTEXTILE

FABRIC

A A AN

N

COMPACTED BACKFILL

TRENCH GEOTEXTILE 200mm INTO
GROUND AND 200mm UPSLOPE

TYPICAL SECTION -SILT FENCE

at sediment basin

£| AND 200mm UPSLOPE
&
o
N
STANDARD
WOODEN FENCEPOSTS AT MAXIMUM 3.0M CENTRES
ELEVATION - SILT FENCE
GEOTEXTILE FIXED ;
FIRMLY TO POSTS——~| Ty
TES
EWE
~ =
FLow % Eot
- o w
V4 - © O

COMPACTED BACKFILL

TRENCH GEOTEXTILE 200mm INTO
GROUND AND 200mm UPSLOPE

TYPICAL SECTION - SILT FENCE
except for sediment basin
SILT FENCE DESIGN CRITERIA TABLE

SR
A

ISSUED FOR CONSTRUCTION = d ﬂ"'f' 3

B 1> >> >

DATE DESCRIPTION DRAWN DESIGNlCHECK REVIEW [APRVD

CLIENT =

Tina HydropowerLimited

OWNER'S ENGINEER

() Stamtmc

CONTRACTOR

A DD

DESIGNER

Z5 Dengin: Englneering

SUB-CONTRACTOR

Slope steepness Slope length(m)(maximum) Spacing of returns(m) Silt fence length(m) (maximum)
Flatter than 2% Unlimited N/A Unlimited
2~10% 40 60 300
10~20% 30 50 230
20~33% 20 40 150
33~50% 15 30 75
>50% 6 20 40

PROJ. NAME

TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
TITLE .
(ACCESS ROAD) SILT FENCE
DATE SCALE DRAWING NO. REV.
SPRIE IR S=RONE E-PR-CVR1-D2-84420 0

\ 1

A3 (420X297mm)
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(ACCESS ROAD) CLEAN WATER DIVERSION CHANNEL

S=NONE

STAPLEH150mn)4mnWIRE)
INSTALATOUTSIDEDGEANDIOINT E
AT 500mm CENTRES

DiRE 'V' CHANNEL USUALLY CONSTRUCTED
CTion 0 r
&__\F | LESS THAN 6% GRADE.

FLO
A Bt

e

g

POLYTHENE SHEET
T=0.1mm

MIN

1.5m MINIMUM

TYPICAL CROSS SECTION OF
TEMPORARY DIVERSION BANK

“ NOTES

A

TEMPORARY DIVERSION BANKS

1. LOCATIONS SELECTED CONTINUALLY DURING CONSTRUCTION ||
TO PROTECT WORKS (I.E. MAY REGULARLY CHANGE).

2. CHANNEL PROTECTION TO BE CONSIDERED IF GREATER THAN
6% GRADE.

3.BANKS TO BE ADEQUATELY COMPACTED TO PREVENT FAILURE.

4.SPACING BETWEEN BANKS TO BE DEPENDENT UPON SLOPE
AND SOIL TYPE.

5. OUTLETS FROM BANKS TO DISCHARGE ONTO A STABLE AREA
(E.G. ROCKS, NATURAL UNDISTURBED GROUND, TIMBER
WINDROW, SEDIMENT TRAP, GEOTEXTILE BATTER DRAIN).
BANK OUTLETS TO EXTEND PAST DISTURBED AREAS AND NOT
BE TOO SHORT.

6. BANKS TO BE INSPECTED AFTER STORM EVENTS AND
REPAIRED AS REQUIRED.

R ISSUED FOR CONSTRUCTION A~ # ﬂ. 2

DATE DESCRIPTION DRAWN DESIGN[CHECK REVIEW APRVD

g g g

CLIEENT

Tina HydropowerLimited

() stantec

A HADgs)
. Dengbu Englrearing

OWNER'S ENGINEER

CONTRACTOR

DESIGNER

SUB-CONTRACTOR

DIVERSION BANK AND

PROJ. NAME A

SPREADING SYSTEM OUTLET TINA RIVER HYDROPOWER DEVELOPMENT PROJECT

TITLE

(ACCESS ROAD) CLEAN WATER DIVERSION CHANNEL

DATE SCALE DRAWING NO. REV.

AFRJ5 2021 | S=NONE E-PR-CVR1-D2-84410 0

6 I 5 A 4 I 3 T 2 T 1 A3 (420X297mm)
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(ACCESS ROAD) ROCK WEIR (CHECK DAM) OR IN-STREAM WEIRS

S=NONE

DIRECTION OF FLOW
—— —

s

SERIES OF ROCK WEIRS

' SPILLWAY CREATED BY:
|

WIRE MAY BE SECURED

ALONG TOP OF FENCE

FOR MORE STRENGTI—T\,‘

STAR PICKET OR WOODEN STAKE

l (I) SECURING HORIZONTAL STAKE TO VERTICAL STAKES (2) AT
|

A HEIGHT OF 1/2 TO 2/3 THE HEIGHT OF THE SEDIMENT FENCE
(I) CUTTING THE SEDIMENT FENCE AND SECURING OVER THE

HORIZONTAL STAKE TO CREATE A "WINDOW"

|
\ |
/ CEACE
NAT \ AL SV
ROCK WEIR —#’;ﬁ% SURFACE [ NAT B\ff__-mm\'
N i ' -
END OF STRUCTURE A : ass: ~ END OF
HIGHER THAN SPILLWAY . SPILLWAY STRUCTURE
HIGHER THAN
R SPILLWAY
it
S givs ave LiSes
AREA OF SEDIMENT
DEPOSITION

SEDIMENT FENCE
ENTRENCHED 200

INTO GROUND
DISSIPATOR BELOW

SPILLWAY (E.G. ROC

L SEDIMENT FENCE

AGGREGATE(l.E. MAY BE WRAPPED IN
GEOTEXTILE FOR EXTRA STRENGTH

CROSS SECTION OF SEDIMENT FENCE ROCK WEIR

AGGREGATE ROCK WEIR

NATURAL SURFACE
TANW7AN T

a

NATURAL SURFACE
* _—— SPILLWAY 150 MIN

IR

ROCK TRENCHED 200
INTO GROUND

CROSS SECTION OF AGGREGATE ROCK WEIR

I NOTES

1. ROCK WEIRS MAY BE CONSTRUCTED OF A VARIETY OF <
MATERIALS (E.G. STRAW BALES, SEDIMENT FENCE, ROCK &

GEOTEXTILE, SHEET PILING, ETC.)
2.ROCK WEIRS TO BE TRENCHED 200 mm INTO GROUND c
SURFACE ON BASE AND SIDES AND SECURELY BACKFILLED.
3. SPILLWAY TO BE OVER INVERT OF DRAIN WITH DISCHARGE
NOT PERMITTED TO FLOW AROUND ENDS.
4. SPILLWAY TO BE LESS THAN 1 METER ABOVE INVERT OF DRAIN.
5. SOME FORM OF DISSIPATION MAY BE REQUIRED BELOW
SPILLWAYS OF ROCK WEIRS (E.G. ROCK, SAND BAGS).

6. ROCK WEIRS TO BE INSPECTED AFTER STORM EVENTS AND
REPAIRED AS REQUIRED.
7. THE ROCK WEIRS MAY BE PLACED IN SERIES DOWN THE

CHANNEL AND USED DURING CONSTRUCTION TO REDUCE THE
VELOCITY IN DITCHES OR CHANNELS

A °
/N "';,EF: ISSUED FOR CONSTRUCTION #. d ﬁ_.fi 3
REV. | DATE DESCRIPTION DRAWN DESIGNlCHECK REVIEW JAPRVD
CLIENT =

Tina HydropowerLimited

() Stamtmc

A DD

OWNER'S ENGINEER

CONTRACTOR

DESIGNER

i’ Dumgins Englnsering

SUB-CONTRACTOR

PROJ. NAME

TITLE

A
TINA RIVER HYDROPOWER DEVELOPMENT PROJECT

iACCESS RCAC: ROCK WEIR {CHECK D&MW OR IN-STREAR WEIRS

DRAWING NO.

REV.

E-PR-CVR1-D2-84430 0

1 A3 (420X297mm)



TINA RIVER HYDROPOWER DEVELOPMENT PROJECT(TRHDP)

(ACCESS ROAD) SEDIMENT BASIN

-LOT 2 &3

10-NOV-2021

||
TinaHydropower Limited
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AS SHOWN
NRRT 4+
N 3
(P %
| %
b { =
- J‘f“ -
: *'
DISPOSAL AREA4 S
& . RIGHTOFWAY ¥
N o o = © BOUNDARY )
- D
Y ':\
ey
DISPOSAL AREA-2
DISPOSAL AREA-3 : .,j' N NN A ey, TS e
T ———
= % a2 = o
- 2.7éha .
[oeaL [ 2] DETAIL JOS-1
e e 5 ISSUED FOR CONSTRUCTION M “ A
V%f : . Z 2 ISSUED FOR CONSTRUCTION ﬁ H{ 2_
B . A ISSUED FOR CONSTRUCTION M p g_
'm\ A ISSUED FOR CONSTRUCTION w.‘
s Water Flow REV. DESCRIPTION DRAWN[DESIGNICHECK EVIE! PRVD
D Sediment Basin CLIENT %
| — Silt Fence Tina HydropowerLimited —
OWNER'S ENGINEER
- OM
CATCHMENT AREA \
s CONTRACTOR ,‘
DETAIL IDS-Z L I o | e T — m
S NO. | LOCATION | "AREA(ha) ' | Q205" ["Depth (m)| Width (m) | Length(m) | "ok
- N 9 DESIGNER
DS-5| 0+200.00 0.28 0.071 0.8 31 9.2 Dsposal AreaS ‘ Dongbu Enginesring
@ 0+180.00 0.91 0.312 18 40 11.0 LOT 2-1
SUB-CONTRACTOR
@ 0+690.00 0.37 0.137 15 20 6.0
A 0S-1| 1+250.00 114 0.389 15 55 165 office site-1 | | rros. nave A
DS-3|  1+340.00 273 0.514 25 71 212 Dsposd 4z | | TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
/ : 2+340.00 0.67 0.235 15 35 10.0 LOT 2-1 me
B Q)= (ACCESS ROAD LOT 2-1) SEDIMENT BASIN PLAN
A 2.66ha 0523 2+380.00 177 0377 27 60 181 | Dsposal Ara2
) 25211 2+503.92 2,66 0.553 30 6.8 203 e p P v
NOV 10, 2021 | AS SHOWN E-PR-CVR2-D2-84090 3
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FOREBAY

AN I

(ACCESS ROAD LOT 2-1) SEDIMENT BASIN DETAIL

S=NONE

SPILLWAY+EME RGENCY SPILLWAY

ATER INDICATER BAR

INFLOW r

o

LEVEL SPREADER

IS TO BE CONST

| SILT FENCE

VAR

4B

LENGTH

VAR

WATER INDICATOR BAR

DETAIL /A

5,200

9 ‘\‘LEVEL SPREADER

HYL in 20y

FOREBAY N =

THE LEVEL SPREADER ON THE FOREBAY

RUCTED 100MM ABOVE

THE OUTLET SPILLWAY

GEOTEXTILE WRAPPED

FOREBAY

/ A"\ DETAI
N

AROU DLEVELSPREADER
AND C(\)NCRETE HAUNCHING

NON-WOVEN GEOTEXTILE..

NON_-WOVERN GEOTEXTILE SPECIFICATION
ATensile Streangth  17kn/m(ASTM D 4595)
ATensile Elongation 50%(ASTM D 4595)

ATear Streangth 400N(ASTM D 4533)
AApparent opening size 0.1mm(ASTM D 4751)

DETAIL

SILT FENCE
"o _SPILLWAY

P } 1
" |

TLING ZONE

LENGTH

ROCK ARMOURING

GEOTEXTILE LINING &

ROCK ARMOURING 3M
AWAY FROM TOE OF FILL.

SECTION A-A

(Dewatering, 0.5x Z)

SPILLWAY STABILISED WITH GEOTEXTILE Blue Color

See Note #6.

Red Color (Sediment C_:_' , 0.3x2)
See Note #6.

DETAIL

C "WATER INDICATOR BAR

— D

GEOTEXTILE SPECIFICATION

WIDTH

SILT FENCE

SECTIONB -B

b2

—  sewwavceest -~ Jd
L b ]

-

BASIN BOTTOM

-

z

WIDTH

e s

SECTION C-C

SPECIFICATION OF SEDIMENT BASIN

(UNITS: m)

- Tensile Streangth at break;?:50kn/m(EN ISO 10319)
- Weathering Resistance ;?: 40%(EN ISO 12224)

- Apparent opening size :S: 0.4mm(EN ISO 12956)

” I NOTES

Calchment

Ne
o

SEDIMENT SASIN DINENSIONS SPILLWAY DIMENS IUONS

Depth

()

Wiath Length
{m) {m)

Volume Z b* b2 4
(™) (m) {m) (m) (m

01

0+130.0C

40 1o

2412 180 200 ALY 9.5C

0z

V9000

20 60

WL 150 1.00 2 0.50

03

24340 0C

35 100

1509 1.50 1.75 275 0.5C

1. DE-WATERING SYSTEM IS NOT MANDATORY FOR TYPE-3
SEDIMENT BASIN GENERALLY. HOWEVER PUMP OR S/PHON

CAN BE USED FOR DE-WATERING SYSTEM

2. PRIOR TO THE DISCHARGE OF WATER FROM A SEDMENT
BASIN, SPECIFIED WATER QUALITY OBJECTIVES ARE WATER P

AND NTU.

ACCORDING TO IECA AUSTRALLA, DISCHARGE WATER QUALITY

STANDARD ARE
1) WATER PHIN THE RANGE 65 TO 8.5

2) 9 PERCENTILE NTU READING NOT EXCEEDING 100, AND
50 PERCENTILE NTU READING NOT EXCEEDING E0.

3. DE-SILTING MARKER POUST SHALL BE INSTALLED IN THE BASIN
TOINDICATE THE TOP OF THE SEDIMENT STORAGE ZONE. THE
BASIN SHALL BE DE-SILTED IF THE NEXT STORM 'S LIKELY TO
CAUSE THE SETTLED SEDIMENT TO RISE ABOVE THE MARKER
POINT, OR IF THE SETTLES SEDIMENT HAS EXCEEDED 90% OF

THE NCMINATED SEDIMENT STORAGE VOLUME,

4. REMOVED SEDIMENT WALL BE MOVED TO AN ADVACENT S5POIL

DISPOSAL SITE TO DRY, AND DISPOSAL FINALLY

5. IHE SHAPE OF IHE IHE SEDIMENT HASINS CAN BE CHANGE L
IN CONSULTATION WITH THE EMPLOYER DEFENDING ON THE

SITE CON

6 INWATER INDICATOR, THE RED COLOR OF THE WAITER LEVEL
SIGN INDICATES THE LIMIT HEIGHT OF THE SEDIMENT
CLEANING (0.3xZ) AND THE BLUE COLOR INDICATES THE LIMIT

DITIONS

HEIGHT OF THE DEWATERING(0 5xZ) *

1
I Nov
2021

Y =h

ISSUED FOR CONSTRUCTION

D

|| | INENTVRT:)
2020

ISSUED FOR CONSTRUCTION

J2

ISSUED FOR CONSTRUCTION

LLL

REV.| DATE

DESCRIPTION DRAWN DESIGN

CHECK| REVIEW| APRVD

CLIENT

TinaHydro)Xiwer Limited

OWNER'S ENGINEE!

R

0 Startec

CONTRACTOR

DESIGNER

#* Donghu Eginesring

SUB-CONTRACTOR

PROJ. NAME

TINA RIVER HYDROPOWER DEVELOPMENT PROJECT

TITLE

(ACCESS ROAD LOT 2-1) SEDIMENT BASIN DETAIL

DATE

SCALE DRAWING NO

NOV 10, 2021

S=NONE E-PR-CVR2-D2-84100

A3 (420X297mm)
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AS SHOWN
o { TINA DAM & =
VPPN, Gdhii. ¥ Z
- ~ IO/ : :
& 2 N o
= )N
4‘) .' v
[ D
) LOT 2-2
DETAIL I D5-4-2 l
. - . - ‘
. DS-1-2- 0.62ha B
= ~[STREAM LINE -~
<4
C
-_DS-1-3 2.00ha | i
A ] B
A ISSUED FOR CONSTRUCTION M H‘ 2
A ISSUED FOR CONSTRUCTION M H- 2_
A oy ISSUED FOR CONSTRUCTION M H 9_
NS ISSUED FOR CONSTRUCTION M w_.
REV. | DATE DESCRIPTION DRAWN[DESIGN]CHECK EVIEW :
CLIENT
_ LEGEND \ Tina HydrapawerLirited
y .4:?:‘ : s Water Flow OWNER'S ENGINEER o
3 15 = Basin
fﬁ,x‘ - CONTRACTOR )
% :}EE , — Silt Fence Am
’I.",ﬁ DESIGNER
: :I:,,:/ SEDIMENTBASIN '\ 1l Dongiu Engineering
i
sl ‘ s T | e e e e SUB-LUNTRALTUR
A,»"// NO. | -OCATION | “AREA(ha) (Q20,ms) [ Depth (m) | width (m) Length (m) | REMARKS
. 08-°-1|  2+000.00 0.82 0.180 1.8 4.2 12.7 DISPOSAL AREA-1-1 PROJ. NAME A
é TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
< 082 2+000.00 0.62 0.141 1.6 3.7 11.1 DISPOSAL AREA-1-2 TITLE
= (ACCESS ROAD LOT 2-2) SEDIMENT BASIN PLAN
% 053 1+000.00 2.00 0.426 2.7 5.9 17.7 DiSPOSAL AREA-1-3
- 1 DATE SCALE DRAWING NO. REV.
| NOTE: THE SEDIMENT BASIN PLAN FOR DISPOSAL AREA IS ONGOING wov 10, 2221 | as sHomn E-PR-CVR3-D2-84100 3

4 I

3

1 A3 (420X297mm)
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DETAIL

(ACCESS ROAD LOT 3-1) SEDIMENT BASIN PLAN

AS SHOWN

1

oy
&
5 X 2
Y
obd
S
A\
I 1
f
s
0.23h p
: £ o= e -
e = x
)

= SN

LEGEND \

Water Flow

—_

Sediment Basin

4 et ——— Silt Fence
H
] A - B
—] NS ISSUED FOR CONSTRUCTION M H- <
DETA‘L lDﬁiAML) N ISSUED FOR CONSTRUCTION M 2_
} [DISPOSAL AREA-4 ] AEE ISSUED FOR CONSTRUCTION M s_
A ISSUED FOR CONSTRUCTION M w‘
REV.| DATE DESCRIPTION DRAWNIDESlGNlCHECK EVIEW|APRVD
CLIENT
Tina HydropowerLimited I
OWNER'S ENGINEER
l-‘\ o CONTRACTOR A m
2’ -~ e £ DESIGNER
~ 1% ‘ ,BETAi[ \L SUB-CONTRACTOR
SEDIMENT BASIN ~ \ i = T el o A
ST 2 ol TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
CATCHMENT | 20-yearf
NO; I LOCATION | gente) | (G26m19) [Bop omy ] width (m) ] Longinim ] "o ARKS : = e
[541)  1+080.00 1.99 0447 | 27 6.2 187 | Deposs domad S S (ACCESS ROAD LOT 3-1) SEDIMENT BASIN PLAN
40 14080.00 298 0643 | 33 74 221
QI 1+490.00 0.63 0221 | 15 35 95 LoT 31 Ve - DATE SCALE DRAWING NO. REV.
NOV 10, 2021 | AS SHOWN E-PR-CVR5-D2-84080 3
| 7 1 6 1 5 A 4 I T 1 A3 (420X297mm)



(ACCESS ROAD LOT 3-1) SEDIMENT BASIN DETAIL

S=NONE
GEOTEXTILE SPECIFICATION
— " a- - Tensile Streangth at break?. 50kn/m(EN ISO 10319)
FOREBAY - Weathering Resistance ?. 40%(EN ISO 12224)
- Apparent opening size CC; 0.4mm(EN ISO 12956)
r SPILLWAY+EME RGENCY SPILLWAY
- - T —— — — — —

al ATER INDICAJER BAR

1

INLET —_——
+- ‘|=
A
s 1
1 T - - - 7

| _ WIDTH SILT FENCE

+- } |- +
d: SILT FENCE SECTION B-B | |
" }— b2 I NOTES

b . = = == = I I

i 1. DE-WAITERING SYSTEM IS NOT MANUATORY FOR 1YPL.3
— SPILLWAY CREST ﬂ SEDIMENT BASIN GENERALLY. HOWEVER PUMP OR S/ PHON
I_ b J CAN BE USED FOR DE-WATERING SYSTEM
t -t
4B Z 2. PRIOR TO THE DISCHARGE OF WATER FROM A SEDMENT
BASIN BOTTOM BASIN, SPECIFIED WATER QUALITY CBJECTIVES ARE WATER Pk
AND NTU
VAR = LENGTH VAR ACCORDING TO IECA AUSTRALIA, DISCHARGE WATER QUALITY

STANDARD ARE
WIDTH J 1) WATER PH IN THE RANGE BATO 85
2} 90 PERCENTILE NTU READING NOT EXCEEDING 100, AND

SECTION C_C 50 PERCENTILE NTU READING NOT EXCEEDING 60

DE-SILTING MARKER POST SHALL BE INSTALLED IN THE BASIN
TOINOICATE THE TOP OF THE SEDIMENT STORAGE ZONE, THE
BASIN SHALL BE DE-SILTED IF THE NEXT STORM 'S LIKELY TO
CAUSE THE SETTLED SEDIMENT TO RISE ABOVE THE MARKER
POINT, OR IF THE SETTLES SEDIMENT HAS EXCEEDED 90% OF
WATER INDICATOR BAR THE NOMINATED SEDIMENT STORAGE VOLUME.

DETAIL SPEC'F'CATION OF SEDIMENT BASIN 4. REMOVED SEDIMENT WILL BE MOVED TO AN ADJACENT SPOIL

DISPOSAL SITE TO DRY, AND DISPOSAL FINALLY

SILT FENCE .
=~ _SPILLWAY (UNITS: m) 5. THE SHAPE OF THE THE SEDIMENT BASINS CAN BE CHANGED
r L IN CONSULTATION WITH THE EMPLOYER DEPENDING ON THE
INFLOW / - " 1 : SEDIMENT SASIN DIMENSIONS SPILLWAY DIMENSKONS SITE CONDITIONS
= : Catchment = :
g ~—— — Localior — - : :
r 1| il - ! i Dot s Lengin | Volume | £ 4 pe | 9 6. INWATER INDICATOR, THE RED COLOR OF THE WATER LEVEL
> Y 1 \‘ / : : : : SIGN INDICATES THE LIMIT HEIGHT OF THE SEDIMENT
N -~ CLEANING (0 3xZ) AND THE BLUE COLOR INDICATES THE LIMIT
N - 7 2 ot 14490.0C 15 35 a5 1461 | 150 1.75 265 | 045 HEIGHT OF THE DEWATERING(0.5¢2)."
EDINNT SLARAGE ZONE ROCK ARMOURING 3.000
LENGTH 1 GEOTEXTILE LINING &
ROCK ARMOURING 3M
AWAY FROM TOE OF FILL. D.
SECTION A-A D
1 NOV1(

ISSUED FOR CONSTRUCTION

LEVEL SPREADER

2021

- =

THE LEVEL SPREADER ON THE FOREBAY n WL ISSUED FOR CONSTRUCTION # iy
IS TO BE CONSTRUCTED 100MM ABOVE L
THE OUTLET SPILLWAY J 2 ISSUED FOR CONSTRUCTION # g
(Dewatering, 0.5x Z)
REV.| DATE DESCRIPTION DRAWN DESIGN' CHECK|REVIEW APRVD

GEOTEXTILE WRAPPED SPILLWAY STABILISED WITH GEOTEXTILE Blue Color

AROU DLEVELSPREADER “See Note #6.
AND C\NCRETE HAUNCHING

CLIENT

TinaHydro)Xiwer Limited

0 Stamec

OWNER'S ENGINEER
NON-WOVEN GEOTEXTILE

CONTRACTOR
I
L0.3:2) Loty

DESIGNER

Red Color (Sediment Cle;
See Nole 6.

FOREBAY -

NGNGNGNT!
NININININE:

#* Dongbu Egneering

NON_-WOVERN GEOTEXTILE SPECIFICATION

ATensile Streangth  17kn/m(ASTM D 4595) m D ETA' L
ATensile El ion 5096(ASTM D 4595)
A D ETA| |_ ATZZrS I;re::;:tIOEOON(Z\STM D 4533) U

/_\ AApparent opening size 0.1mm(ASTM D 4751)

SUB-CONTRACTOR

PROJ. NAME

C WATER |ND|CATOR BAR TINA RIVER HYDROPOWER DEVELOPMENT PROJECT

TITLE

(ACCESS ROAD LOT 3-1) SEDIMENT BASIN DETAIL

T

DATE SCALE DRAWING NO

NOV 10,2021|  S=NONE E-PR-CVR5-D2-84090

[ [ | 5 | 4 | 3 I 2 | A3 (420X297mm)
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DIVERSION BANK AND
SPREADING SYSTEM OUTLET

(ACCESS ROAD) CLEAN WATER DIVERSION CHANNEL&OUTLET SPREADING SYSTEMS

S=NONE

E
STAPLE (H150mm, WOOD STICK)
INSTALATOUTSIDEDGEANDIOINT
AT 500mm CENTRES
DIREC 'V' CHANNEL USUALLY CONSTRUCTED
TION oF [ LESS THAN 6% GRADE.
X z POLYTHENE SHEET
&8 = T=0.25mm
1 S
1.5m MINIMUM
D

TYPICAL CROSS SECTION OF

TEMPORARY DIVERSION BANK

‘\I'ABLE DRAIN—/

Il notes

TEMPORARY DIVERSION BANKS

1. LOCATIONS SELECTED CONTINUALLY DURING CONSTRUCTION
TO PROTECT WORKS (I.E. MAY REGULARLY CHANGE).

2. CHANNEL PROTECTION TO BE CONSIDERED IF GREATER THAN
6% GRADE.

3.BANKS TO BE ADEQUATELY COMPACTED TO PREVENT FAILURE.
4.SPACING BETWEEN BANKS TO BE DEPENDENT UPON SLOPE
AND SOIL TYPE.

5.OUTLETS FROM BANKS TO DISCHARGE ONTO A STABLE AREA
(E.G. ROCKS, NATURAL UNDISTURBED GROUND, TIMBER
WINDROW, SEDIMENT TRAP, GEOTEXTILE BATTER DRAIN).
BANK OUTLETS TO EXTEND PAST DISTURBED AREAS AND NOT

BE TOO SHORT.
6. BANKS TO BE INSPECTED AFTER STORM EVENTS AND

REPAIRED AS REQUIRED.

7. ACCORDING TO MONITORING RESULT, THE LENGTH, HEIGHT
AND CAPACITY OF SILT FENCE MIGHT BE LONGER AND
INCREASED THAN TYPICAL DRAWING.
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(ACCESS ROAD) SILT FENCE

S=NONE

GEOTEXTILE SPECIFICATION

ATensile Streangth at break 50kn/m(EN 1SO 10319)
AWeathering Resistance 40%(EN 1SO 12224)
AApparent opening size 0.4mm(EN ISO 12956)

TOPWIRE =

BN

GROUND LEVEL

TRENCH GEOTEXTILE FABRIC
200mm INTO THE GROUND

\ 5 AND 200mm UPSLOPE
STANDARD

WOODEN FENCEPOSTS AT MAXIMUM 3.0M CENTRES

z°°

ELEVATION - SILT FENCE

GEOTEXTILE FIXED

GEOQTEXTILE FIXED FIRMLY TO POETS TLu
FIRMLY TO POST :—,) ;’ T >_< Q P OST BACK STAYS, INSTALL AS
TEO £W%  F%TRA SUPPORT WHERE REUQIRED
_, £5E £52
FLOM - Eo = — Zg =
4 = v/ ALK ‘\/; A% b
AN

I A AN A AN AN D.
COMPACTED BACKFILL — D
COMPACTED BACKFILL =
TRENCH GEOTEXTILE 200mm INTO D.
TRENCH GEOTEXTILE 200mm INTO GROUND AND 200mm UPSLOPE
GROUND AND 200mm UPSLOPE D
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Slope steepness Slope length(m)(maximum) Spacing of returns(m) Silt fence length(m) (maximum)
Flatter than 2% Unlimited N/A Unlimited SUB-CONTRACTOR
2-10% 40 60 300
10-20% 30 50 230 "
-330,
20-33% 20 40 150 TINA RIVER HYDROPOWER DEVELOPMENT PROJECT
33-50% 15 30 75
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(ACCESS ROAD) ROCK WEIR (CHECK DAM) OR IN-STREAM WEIRS

S=NONE

NATURAL SURFACE

SERIES OF ROCK WEIRS R— 1.

_—~— SPILLWAY 150 MIN

RS

DIRECTION OF FLOW —
—— —

s
e S

\ | — s . . . - o

\ | B __-----““Lm*y/}m—‘;. P P

. TRAPPED SEDIMENT ———"" —— —_——
ROCK TRENCHED 200
INTO GROUND

SERIES OF ROCK WEIRS

CROSS SECTION OF AGGREGATE ROCK WEIR

ROCK WEIR

NATURAL SURFACE

— 7}\(?/7;\\\
I NOTES

SPILLWAY CREATED BY:
(I) SECURING HORIZONTAL STAKE TO VERTICAL STAKES (2) AT
A HEIGHT OF 1/2 TO 2/3 THE HEIGHT OF THE SEDIMENT FENCE
(1) CUTTING THE SEDIMENT FENCE AND SECURING OVER THE
HORIZONTAL STAKE TO CREATE A "WINDOW"

WIRE MAY BE SECURED
ALONG TOP OF FENCE
FOR MORE STRENGTH

vJ .'u
AREA OF SEDIMENT W STAR PICKET OR WOODE—N\STAKE a0 -
DEPOSITION - \ : - EA
NATURAL s, | T NATURALSUR
R URFACE I T
e T - 8
— C END OF STRUCTURE~"/, - ~_ END OF LS
— A0 HIGHER THAN SPILLWAY._ " & SPILLWAY RIGHER Than £|O
Sy, O G i SPILLWAY g 5 =
e = 334358 { S|0 W
e fiit =
- AGGREGATE(LE. MAY BE WRAPPED IN S X To
,.', . GEOTEXTILE FOR EXTRA STRENGTH ; \, SEDIMENT FENCE v 4
W Y 4 )2 = ENTRENCHED 200
) X INTO GROUND

\
DISSIPATOR BELO \

|
SPILLWAY (E.G. ROCK) L SEDIMENT FENCE

AGGREGATE ROCK WEIR

CROSS SECTION OF SEDIMENT FENCE ROCK WEIR

GEOTEXTILE FIXED

L
FIRMLY TO POSTS Q
w
I
O
Iz
300mm £ g
N SUMP UPSTREAM (EXCAVATION TO TRAP SEDIMENT) S
Flow > 2M LONG x 1M WIDE BY 0.75M DEEP (BELOW SPILLWAY) ©o
L ROCK LINED SLOPING INLET

(THICKNESS 100~150mm)

POST BACK STAYS, INSTALL AS

BACKFILL EXTRA SUPPORT WHERE REUQIRED

RENCH GEOTEXTILE 200mm_INTO
GROUND AND 200mm UPSLOPE

L 2,000mm N
B LENGTH OF 'SUMP' PIT ]

SEDIMENT FENCE ROCK WEIR

[

ROCK WEIRS MAY BE CONSTRUCTED OF A VARIETY OF
MATERIALS (E.G. STRAW BALES, SEDIMENT FENCE, ROCK &
GEOTEXTILE, SHEET PILING, ETC.)

ROCK WEIRS TO BE TRENCHED 200 mm INTO GROUND
SURFACE ON BASE AND SIDES AND SECURELY BACKFILLED.

SPILLWAY TO BE OVER INVERT OF DRAIN WITH DISCHARGE
NOT PERMITTED TO FLOW AROUND ENDS.

. SPILLWAY TO BE LESS THAN 1 METER ABOVE INVERT OF
DRAIN.

. SOME FORM OF DISSIPATION MAY BE REQUIRED BELOW

SPILLWAYS OF ROCK WEIRS (E.G. ROCK, SAND BAGS).
. ROCK WEIRS TO BE INSPECTED AFTER STORM EVENTS AND

N

o

IN

o u

REPAIRED AS REQUIRED.

7. THE ROCK WEIRS MAY BE PLACED IN SERIES DOWN THE
CHANNEL AND USED DURING CONSTRUCTION TO REDUCE
THE VELOCITY IN DITCHES OR CHANNELS

8. AGGREGATE SIZE :100mm ~ 150mm

. SILT FENCE ROCK WEIR WILL BE INSTALLED AS A LAST
STRUCTURE PLACED ON CONCENTRATED FLOWS FROM SITE
DRAINAGE CHANNEL, OR WHERE FLOWS MAY EXIT THE SITE
AND ENTER NATURAL FLOW PATH

10. THEROCK WEIR WILL BE SPACED AT 20M INTERVAL UNDER
15% FLOW DEGREE, AND 15M INTERVAL IN STEEPER AREA
MORE THAN 15% WITH TEMPORARY ROCK LINING(BOTTOM).

©
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1. BOX CULVERT
I

(LOTL)



1.1 Box Culvert 1 (STA.0+012.00)
]

2@1.5%x0.90
FH=0.42 m [SI UNIT]


mailto:2@1.5

1. Box Culvert

1.1.1 Design Conditions

1) General ltems
(1) Type of Culvert: 2 Box
(2) Width (w) : 2 @ 15m
(3) Height (h) : 090 m
(4) Underground Water Level: GL -1.000 m

2) Design Material
(1) Concrete
£ Compressive Strength . fdt = 32 MPa
a Modulus of Elasticity . Ec = 26587 MPa
(2) Reinforcement bar
Y Yield Strength : fy = 420 MPa

y Modulus of Elasticity . Es = 200000 MPa

3) Material weight

(1) Reinforced Concrete . yc = 2500 KkN/m3
(2) plain concrete cocmw 2350  KkN/m3
(3) Pavement co0as¥®p 23.00 kN/m3
(4) Subterranean : ow= 10.00 KkN/m3
4) Soil
(1) Wet Unit Weight © ot= 1900 kN/me
(2) Submerged Unit Weight 10 sub 10.00 kN/m3
(3) angle of internal friction G = 2800 -
(4) coefficient of earth pressure atrest : Ko = 1si n = 0500
5) Live Load

Structure is to be designed by SM1600 traffic design loads in accordance with AS 5100.2

6) Method of Design
(1) Evaluation of stability . Allowable Strength Method
(2) Design of Cross Section . Ultimate Strength Design

7) Program (S/W)
- SAP2000 (Structure Analysis Program)

8) Reference
(1) American Concrete Institute i Code for the design of concrete structure, USA

(2) AS 3600 Concrete structures / 5100 Bridge design - Australian Standard
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1.1.2 Section Assumption

Pavement(T= 0.418 m)

ZS N ZS N
GL 1.000 m

0.418

300

200 x 200 200 x 200 ra

1.500
0.900

!

100
L
~——
~——
~——

1.500 i300l 1.500
100 300 300 100
3.900




1. Box Culvert

1.1.3 Stability Check

1) Load Summary and combinations

(1) Load Summary

Type Calculation Load(kN)
Paverment(DC) 0.418 x 3.900 X 23.0 37.495
Vertical gmNuoan\;\f;ter 0000 x 3900 x 190 0.000
earth
pr?;\sll;re Exist ( 0.000 x 19.0 + 0.000 X 10.0 ) 0.000
ground water | 3.900
Ground Water(WA") 0.000 x 3.900 x 10.0 0.000
Sub Total Surcharge Load for Bouyancy Check 37.495
Top 0.300 X 3.900 X 25.0 29.250
Slab(DC)
Bottom 0.300 X 3.900 X 25.0 29.250
Left 0.300 X 0.900 X 25.0 6.750
Wall(DC) Right 0300 x 0900 x 250 6.750
Inner 0.300 X 0.900 X 25.0 6.750
Hunch(DC) 0.200 X 0.200 / 2 x 25.0 x 4 EA 2.000
Sub Total Surcharge Load for Bouyancy Check 80.750
2) Bouyancy Check
(1) After construction (Ground water Level :GL- 1.000 m)
- Total Load for Bouyancy Check :  118.245 kN
- Uplife force : 3.900 x( 1.918 - 1.000 )% 10.0 kN/ = 35.802 kN
- Safety factor = 1.25
F.S= 118.245 | 35.802 = 3.303 > 1.25 - O.K
(2) Under construction (Assumed Ground water Level :GL- 0.000 m)
- Total Load for Bouyancy Check :
80.750  +( 0.418 X 3.900 x 10.000 kN/ ) = 97.052 kN
- Uplife force : 3.900 x 1.500 x  10.000 KN/ = 58500 kN
- Safety factor = 11
F.S= 97.052 / 58.500 = 1.659 > 11 - O.K

B Securing safety at all ground water levels
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3) Allowable vertical bearing capacity check

(1) Load
- Dead load
- Self weight of Structure = 80.750 / 3.900 = 20.705 kN/mz
- Vertical earth pressure = 37495 |/ 3.900 = 9.614  kN/m2 (No exist ground water)
- Live load = 79.702  kN/m2 (Refer to 1.1.4.2)
- Water load in Culvrt = 0900 w 10.000 = 9.000  kN/m2
(2) Allowable vertical bearing capacity
- Quax = 119.021 KkN/m2
- Qa = 291.670 kN/m2 (Refer to Geotechnic Report)
Qa = 291.670 KN/ > Qmax= 119.021 KN/ - OK




1. Box Culvert

1.1.4 Load and Combination

1) Dead Load

(1) Self weight . Automatic consideration in program

(2) Vertical earth pressure

- No exist ground water

TYPE Depth (m) Unit weight (kN/ ¢ Load (KN/m?)
Pavement 0.418 23.000 1.000 x 0.418 x 23.000 = 9.614
Vertical earth pressure 0.000 19.000 1.000 x 0.000 x 19.000 = 0.000
0.418 Psv = 9.614 kKN/m?
- Exist ground water
TYPE Depth (m) Unit weight (kN/ ¢ Load (kN/m?)
Pavement 0.418 23.000 1.000 x 0.418 x 23.000 = 9.614
0.000 19.000 1.000 x 0.000 x 19.000 = 0.000
Vertical earth pressure
0.000 10.000 1.000 x 0.000 x 10.000 = 0.000
0.418 Psvh = 9.614 kN/m?2

2) Live Load

(1) W80

| N | | T |

VANIRTANY

—
—
r

80 80

Py = = = 59.599 kN/m?2
(0.25+2D) x (0.4 + 2D) (0.25 + 0.836) x (0.4 + 0.836)




