
The river basins are relatively small but, because of the heavy rainfall, the discharges are rather high. Runoff is also high, varying between 20 and 40 percent of the annual rainfall total. 

All the main rivers flow throughout the dry season and flood over their banks during the rains. Most of the rivers are rejuvenated in their upper and middle reaches and cut down through the underlying basement rocks. 
Consequently, with the exception of the upper mongo, it is only in the lower reaches of the river that alluvial plains of any extent are found.  These are best developed along the Scarcies and the Sewa. However, the prevailing wet season flooding is, in part, the reason why there has been little intensification of arable cropping in these areas. 
One of the striking aspects of the drainage system of Sierra Leone is the numerous valley swamps which have developed in the headwaters of the major rivers and their tributaries. These appear to have resulted from a regional tilting of the land surface which has caused a damming up of streams and their subsequent infill with alluvial and colluvial materials. The resulting flat bottomed narrow valleys are drained only by sluggish seasonal streams and are usually swamped for over 6 months of the year. In their lower reaches the streams tend to flow faster however and are often bordered by narrow, alluvial plains, which flood periodically and are better drained. 

Another feature of note is the Boli land area, already described above. 
This complex of seasonal swamps seems to have developed as a result of the silting up of a former delta common to the Mabole, Rokel and Pampana Rivers which, during a period of higher sea level, probably watershed Boundary.

The respective areas and discharge of the main basins are shown in Table.

	Basin
	Area (km2)
	Discharge  (m3 /  sec)
	Annual Runoff (mm)
	Location of stations
	Year

	
	
	Min
	Max
	
	
	

	Little Scarcies
	12,870
	5.1
	1801
	1787
	Mange
	1971

	Seli / Rokel
	10,620
	1.7
	416
	782
	Bumbuna
	1971

	
	
	2.2
	784
	1112
	· 
	1972

	Pampana / Jong
	7,511
	3.1
	389
	1275
	Magburaka
	1972

	Sewa
	14,140
	12.4
	771
	1028
	Jaiama
	1972

	
	
	4.8
	601
	860
	· 
	1973

	Moa
	9,220
	34.5
	978
	511
	Kenema
	1971


Except for the scarcies, these figures refer to a part of the basin only.

Source: Clark (1969) and UNDP (1975)
River basins in Sierra Leone are:
1. Great scarcies Basin

2. Little Scarcies Basin

3. Moa Basin

4. Mano Basin

5. Lokko Basin

6. Rokel Basin

7. Gbangbaia Basin

8. Jong Basin

9. Sewa Basin

10. Western Water Resources Area

11. Ribbi / Thauka Water Resources Area

12. Sherbro Water Resources Area 
     Hydrology Freetown -from Petrojetty report
The Rokel/ Sierra Leone River Estuary has been widely investigated because of its ease of accessibility and closeness to Freetown. It is the longest river in Sierra Leone (290km) with an area of about 259km2. Its widest point (mouth) before emptying into the Eastern Atlantic is 11km. The deepest channel (33m) occurs in the south at the lowest reaches of Cline Bay.  This deep channel runs as far as Pepel.  Elsewhere at the side and the upper reaches, the estuary hardly exceeds 10m depth (Watts, 1957; 1958; Longhurst, 1958; Leigh 1973; Findlay, 1978; Tucker 1984; COMARAF, 1990). 

The Sierra Leone River Estuary is vertically and horizontally stratified with gradients influenced and modified by both the tidal ranges and river discharges.  The stratification is especially intensified in the rainy season.

The bottom deposits of the estuary are from sand or shelly sand outside the mouth, through mud in the middle reaches, to coarse sand in the upper reaches (Watts, 1957; Longhurst, 1958; Strasser-King, 1979; Turner 1984; COMARAF, 1990).  The black muds of the middle reaches of the estuary have a relatively high organic content (Turner, 1984).  
Coastal Hydrology

The oceanic tidal movement on the West African coast is driven by an amphridromic system centred in the West Indies. The resulting tidal wave is propagated in a northerly direction along the West African coast, such that the coastal tidal streams off Sierra Leone flow southward on the ebb and northwards on the flood. Additionally, Cape Sierra Leone is close to the null point between the Canary current which flows south westwards down the North African coast and out into the Atlantic at Cape Verde, and the Equatorial Current which approaches the African coast from the west in the region of Cape Sierra Leone. Although there is some seasonal movement of these currents, and being near the null point the coastal current is not strong, there would appear to be a general southward drift at all times off Cape Sierra Leone. The tide sets across the estuary mouth in a NW-SE direction, which is indicative of an oceanic current influence. 

The result of these water movements is a potential for a net southerly movement of the water mass across the mouth of the Sierra Leone estuary. The strong slick lines that were observed during the ebb tide to the south of Cape Sierra Leone reinforce this argument. Consideration of the oceanic currents and the probable mass movement between the ocean and the estuary thus suggests that the estuary will have a strong flushing component to the south at each tide.
The hydrographic regime of Sierra Leone waters is characterized by a relatively stable, shallow thermocline lying at ‘mid-shelf” depth and affecting the distribution of fish. Seasonal changes are due to the following effects of the monsoonal wet season extending from May to October: high river discharges, reduced surface water salinities, lowered solar radiation and a dip in mixed layer temperatures.
Tide and River Flow

The two main rivers (Sierra Leone and Bunce) are subject to and influenced by tides. The general tidal flow in both rivers is in the North-Easterly direction during flood tide and in the South-Westerly direction during ebb tide. 
Spring Tides (new and full moon)

The strength of flow (current) of the tidal stream reaches up to two knots during flood tide and in some areas up to four knots during ebb tide.
Neap Tides (first and last quarter of the moon)

The strength of the flow (current) of the tidal stream reaches up to one knot during the flood tide and in some areas up to two knots during ebb tide.
Flood and ebb tides reach their maximum rates during the third and fourth hour of flow. It must, however, be noted that the ebb tide may prove even stronger than stated above and lasts longer during the rainy season especially when the ebb tide coincides with prolonged heavy rain during the rainy season. 
The tidal range is between 3.1m-3.0m (mean high water springs) and between 0.4m-0.2m (mean low water springs) and between 2.4-2.3m (mean low water neaps) and between 1.0-0.9m (mean low water neaps).

 During ebb tides and at low water, some areas dry out and become mud flats, sandy stretches, mangrove swamps, or a combination of these. 
Catchment description Koidu 
As outlined in the 2003 EIA, the project area lies within the Meya stream sub-catchment covering an area of about 188 km2, which is a tributary of the Bafi River. Many of the streams which flow directly or indirectly into the Meya stream have their source at Monkey Hill and run through the project area. The regional drainage is from south to north.

The bulk of the water supply in the area comes from rivers, streams and swamps. The pH of the water in the major rivers in Sierra Leone ranges between 6.5 and 7 in the wet season and 6.2 and 6.5 in the dry season. The pH of water in the swamps ranges between 5.2 and 6.0. The pH for samples selected in the project area ranges between 6.4 and 7.6 with a mean value of 6.9.

The mine area has been divided into nine areas and each of the areas is described in more detail below.   Figure 13 indicates the catchment boundaries while Figure 14 indicates the proposed and existing layout of the mine. Included in the mitigation measures are initial thoughts on the clean and dirty water diversions that will be updated during the next few weeks as more information is made available.

The catchments are summarised as follows:

■
Catchment A includes the catchment to the south of the mine area. The catchment is presently minimally impacted upon by mining and the river flows to the south. In the future expanded mine this catchment will include the tailings dump, plant, offices, change houses, clinic and workshops and will form the hub of the mining;

■
Catchment B includes the existing K1 pit and the water drains to the North West of the mining area;

■   Catchment C in an area to the north west of the site and the river from catchment B

flows into catchment C;

■
Catchment D is to the west of catchment A and presently is not impacted upon by the mine but is in a catchment that is a possible site for the tailings dump.  The river in this catchment flows to the south of the mine;

 ■
Catchment E includes the present day plant area and main dam and the water exits the site to the east; and

■   Catchment F G, H and I and smaller catchments presently flowing into the K2 pit.

Catchment characteristics

A catchment area is defined as the total area drained by a river or stream, measured from the mouth of that particular water body. Assuming an evenly distributed rainfall event, a bigger catchment in area will collect, and based on its slope, feed its water body with more water than a small catchment. This is one, amongst others, of the catchment characteristics such as, slope, vegetation cover, soil type, hydraulic length, etc that affect the volume of water running in a river given the type and duration of rain falling. The catchment sizes, their hydraulic lengths, and average slopes (measured from 10-85% of hydraulic length) are given in Table  below. 
 Catchment characteristics

	Catchment name
	Incremental area (km2)
	Longest watercourse (m)
	10:85 slope
(m/m)
	Tc (hrs)
	C-Factor

	A
	0.395
	925
	0.0076
	0.37
	0.401

	B
	0.638
	1120
	0.0339
	0.24
	0.401

	C
	0.034
	350
	0.0486
	0.08
	0.396

	D
	0.230
	916
	0.0677
	0.16
	0.396

	E
	0.573
	1288
	0.0023
	0.74
	0.421

	F
	0.011
	158
	0.0823
	0.04
	0.365

	G
	0.022
	243
	0.0206
	0.09
	0.417

	H
	0.3
	248
	0.0323
	0.08
	0.395

	I
	0.675
	1 704
	0.0017
	1.03
	0.378

	Please note:
     These catchment characteristics were determined using 1m contour detail and aerial photographs in

GIS.
 
10-85 slopes denote the slope of the catchment from a point 10% from the end point and 85% of the distance to the furthest point.

 
Time of concentration denotes the length of time it takes for a raindrop to travel from the furthest point of the catchment to the outlet point.

 
The runoff factor was adopted to describe the runoff response of the specific catchment to the design rainfall.
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