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SCOPE

The Water Management Plan covers management of surface and groundwater
transiting through and surrounding the plant site, brine field, pumping station, port
facilities and pipeline corridors. It includes the management of potential effects on
neighbouring village wells due to the overexploitation of the shallow aquifer and
preservation of water quality. It is valid from construction phase to closure.

Quality of drinking water for industrial users is dealt within the OHS management
plan.

This plan should be viewed as a starting point for the development of a sound water

management programme and is expected to be modified and updated as the Project
progresses through time.

PURPOSE AND ENVIRONMENTAL OBJECTIVES

The purpose of the Water Management Plan is to consolidate all the measures that
will be implemented to monitor and mitigate any of the Project activities that could
have an impact on surface and groundwater within the area.

The mitigation measures are designed to avoid adverse changes to pre-project
water properties in the Project Area, as a result of project activities. Therefore,
baseline data collected during the ESIA (2006 and 2007) is used as reference for
groundwater, surface water and marine water quality and regime as well as sediment
quality.

The plant effluent which is the brine discharged to the marine environment will
comply with the World Bank Group EHS Guidelines for mining (2007a). The mining
effluent discharge standards are presented in Table 1.

After treatment, the sanitary effluent will be directed into the stormwater retention
basin and then sent back to the solution mining circuit. The sanitary effluent will
be monitored to ensure efficiency of the treatment and compliance with the
World Bank’s 2007, General Environmental, Health and Safety Guidelines
(2007b) presented in Table 2.
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Table 1

Effluent Quality Guideline — MINING (WBG, 2007a).

Table 1. Effluent Guidelines

Pollutants

‘ Units ‘ Guideline Value

Total Suspended Solids mg/L 50
pH su. 6-9
CoD mg/L 150
BODs mg/L 50
Oil and Grease mg/L 10
Arsenic ma/L 0.1
Cadmium mg/L 0.05
Chromium (V1) mg/L 0.1
Copper mg/L 0.3
Cyanide mg/L 1
Cyanide Free mg/L 0.1
Cyanide WAD mg/L 0.5
Iron (total) ma/L 2.0
Lead mg/L 0.2
Mercury mg/L 0.002
Nickel mg/L 0.5
Phenols mg/l 0.5
Zinc mg/L 0.5
Temperature oC <3 degree differential
Note: Metals concentrations represent total metals.
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Table 2 Sanitary Treatment System Discharge Indicative Guideline Values
(WBG, 2007b).

Table 1.3.1 Indicative Values for Treated
Sanitary Sewage Discharges®

Pollutants Units Guideline Value
BOD mg/l 30
COD mg/| 125
Total nitrogen mg/| 10
Total phosphorus mg/| 2
Qil and grease mg/l 10
Total suspended solids mg/| 50
Total coliform bacteria MPNE /100 ml 400=
Notes:
3 Not applicable to centralized, municipal, wastewater treatment systems
which are included in EHS Guidelines for Water and Sanitation.
b MPN = Most Probable Number
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3. DEFINITIONS AND ACRONYMS

CPAR: Corrective-Preventive Action Register
ESIA: Environmental and Social Impact Assessment
HSE: Health, Safety and Environment

ORSTOM: Institute now called IRD (Institut de recherche pour le développement)

SOP: Standard Operational Procedure
WBG: World Bank Group
GENIVAR Limited Partnership page 5
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CONTEXT AND ACTIVITIES

4.1

Groundwater

As the soil in the vicinity of the project is mostly composed of sand, an easy draining
material, potential for contaminating groundwater is high.

Figure 1 which is extract from the ESIA (Figure 7.20) shows a schematic section of
the plant area aquifers.

The regional hydrostratigraphy is characterised by five aquifers overlaying one
another, the surface aquifer being AQ-1 and the deepest one AQ-5. They are all
situated above the saliferous series which will be exploited in the context of the
Project.

AQ-1 is close to surface and approximately 15 m thick. AQ-2 is 20 to 30 m thick and
is located between 80-180 m of depth. AQ-3 and AQ-4 are separated in the
Pointe-Noire area and merge together on the northern limit of Pointe-Noire; they are
found at depth between 250 m and 275 m. AQ-5 is the deepest one, located
between 400 and 465 m.

Aquifer AQ-1 is hydraulically connected to the surface water and re-emerges
sometimes as springs, often used by the local inhabitants. This aquifer is recharged
by the infiltration of rainwater. This aquifer is vulnerable to surface contamination
from various sources such as latrines, areas draining potentially dirty surface water,
refuse dumps and hazardous industrial activities. It mainly flows into the
watercourses and the ocean, along the coast and, secondarily, towards the
underlying aquifer AQ-2 by leakage, through the silty and clayey layers that separate
them. Aquifer AQ-1 is hydraulically connected to the underlying aquifer AQ-2, in the
Mengo Plateau area.

Aquifers AQ-2 and AQ-3 are isolated from each other by different layers of clay, silty
clay, sandy clay and clayey sands, which are much less permeable.

To ensure protection of AQ-1 and AQ-2 from contamination as a result of Project
activities, various mitigation measures will be implemented. It will be important to put
them all into practice especially to avoid hydrocarbon spills and to clean with
diligence any spill that could occur. With these measures, the likeliness of
contamination of AQ-1 and AQ-2 will be minimized; yet, if some contamination
happens to occurs, it will almost certainly be spatio-temporally limited and will not
impact significantly drinking water wells.
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4.2

4.3

4.4

During drilling activities, cement is injected between each horizon to seal the
formation. The cement contributes to limiting the chance of contaminating adjacent
aquifers.

Water intake

During construction, water will be provided from three groundwater wells drilled on
the Mengo Plateau. One is used for the drilling camp (10 m3/h), the second for the
construction camp and construction activities (50 m3/h) and the third for drilling
activities (50 m3/h). The drilling camp (Marcel-Rigny Camp) well taps AQ-2, the
other water wells tap AQ-2 and AQ-3. The proposed water well profile for the
construction camp and drilling filed is shown in Figure 2.

During the operational phase, the Project will require fresh water intake at a rate of
532 m3/h for an average annual consumption of approximately 4.5 Mm?®. During the
first years while NaCl will be dissolved the water intake will reach 1,038 m*/h. After
investigation of potential groundwater and surface water sources (SNC, 2007c,d),
the Loémé River was selected as the source that could yield sufficient volume of
water with the least impact on water regime. The water supply from the Loémé River
will start during the plant construction period and supply the water for pre-solution
mining cavern development.

Water recycling is a priority in the process design requirements to minimize intake
and effluent discharge.

Loémé River Hydrology

The Loémé River is the watercourse with the highest flow of the Study Area, and its
annual flow rate is 27 md/s at the Poste Frontiere station (see Map 2 of
Environmental Monitoring Plan attached to ESMS main document). Its catchment
basin covers a total area of 3,060 km2.

The Loémé River's flow is clearly above plant requirements. Actually, plant
requirement represent between 2.1 and 4.1 % of the river low water average flow on
a 100-year return period, which is over 25,000 m3/h (SNC-Lavalin, 2007b).

Precipitation

The climatic data gathered for the ESIA show that four seasons are clearly defined in
the Project region. During the months of October to December, heavy rainfall and
temperatures varying from 20 to 30 °C characterise the long rainy season. In
January, light rain and temperatures fluctuating between 24 and 30 °C characterise
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4.5

page 10

the short dry season. In February, March and April, the second rainy season is
characterised by rainfall that is as frequent but slightly less heavy than that of the
long rainy season, and by temperatures fluctuating between 24 and 31 °C. During
the months of May to September, the long dry season is characterised by infrequent
and light rainfall, and temperatures varying from 20 to 25 °C.

The average annual rainfall in Pointe-Noire was around 1,220 mm during the period
between 1933 and 2003 (ESIA Table 7.4). 1984 was the wettest of the last 30 years,
with a total of 1,655 mm of rain. However, the record of 2,040 mm of rain reached in
1961 and in 1962 remains unequalled. On the other hand, 1958 and 1978 had the
smallest quantities of rainfall ever recorded by the Pointe-Noire station, with totals of
293 and 454 mm, respectively.

The annual potential evapotranspiration is approximately 1,200 mm, therefore the
average precipitation/evaporation balance is quasi neutral.

Stormwater

Stormwater management and erosion control are strongly connected issues
considering that suspended solids are the main concern to run-off water quality and
erosion is caused by stormwater runoff. By properly controlling erosion, suspended
solids are readily reduced in water leaving the Project area. See also the Soil and
Erosion Management Plan.

The plant site is laid out to a rectangular grid with roads designed with a cross fall to
hard lined V drains are used as non contaminated storm water collectors. The road
and drain system drains north to south and east to west with a large main collector
on the southern side of the most southern plant road discharging into the stormwater
retention basin.

The stormwater that will be potentially contaminated by plant activities are all
collected in sumps and drained towards the stormwater retention basin which returns
water to the process plant.

The inlet structure includes flow calming chambers and weirs to remove solids and
barriers to collect floating debris with a proprietary absorbent rope type oil collector.
This concrete structure is designed with access ramps for ease of cleaning. The
stormwater retention basin is lined with a geomembrane. As the design is not
intended to allow overtopping the Probable Maximum Precipitation figure was used
for the entire wet season to size the volume of retention. In addition, there is capacity
for a 100 year 24 hour storm event coinciding with a 24 hour pumping failure. In the
unlikely event that these maxima are exceeded, there is a spillway discharging to the
road channel. See the stormwater specifications for engineering phase (E+PC,
2009) in Appendix 2.
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45.1

45.2

During construction

The temporary drainage system during construction will be designed for recurrence
periods of at least a 25-year/24-hour event.

The existing important gullies are being rehabilitated. Material from grubbing and
stripping of the plant area is used as backfill and an alternative lined channel will be
created for stormwater evacuation.

Outside the process fenced area, lined drainage ditches will divert storm water to
ensure clean water is not affected by site activities. Appendix 2 (6791-0000-D27-
110-01 P3-Layoutl) shows the proposed plant site drainage. This water will
discharge into the same lined stormwater channel which will discharge into the
Tienga River to the west of the Mengo Plateau.

During construction, the heavy equipment laydown area will be surrounded by a
ditch that discharges to the main lined channel.

Plant site during operation

The permanent drainage system design criteria are to accommodate a
100 year/24 hour event.

The permanent drainage water management includes the channelling of run-off
water within the process area with adequate slopes and strategically positioned
sumps. Process area stormwater run-off is to be directed through a surface and
subsurface drainage system ending up in a stormwater retention basin and re-used
in the process to minimise freshwater requirements.

Within the plant fenced area, each fixed equipment not enclosed in a building is
installed on an impervious concrete base. Oil-water separators will be installed in
process areas where petroleum hydrocarbon products are used and where they may
contaminate the runoff water. These include areas such as the equipment
maintenance area, fuel storage areas and boiler blow down area, to collect
petroleum based products prior to discharge to the stormwater retention basin. As an
extra precaution, oil-absorbent booms will therefore be installed at the inlet of the
stormwater retention basin. Booms will be removed when soiled, incinerated and
replaced on an as-required basis.
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45.3

454

455

4.6

page 14

At the Port

An audit of existing stormwater management infrastructure at the Port will contribute
to the design of the stormwater management plan for the potash storage/loading
area. Concrete lined drainage ditches are the preferred option in the port. Measures
to control potash from washing into the drains and discharging to the environment
will be developed and implemented. As the wagons, the storage area and the
loading belt are covered, the only area where spills could occur is during unloading
operations. A grill covered sump shall be placed at the unloading area to collect any
spilled potash. The sump will be cleaned out after each unloading operation and
potash recovered.

Railway

The railway is constructed to avoid water accumulation. Slopes are stabilized by
vegetation.

During construction, silt fences or equivalent sediment control measures will be
placed as required around stockpiles and stripped areas where a water course is

likely to be affected by sediment runoff.

Pipelines - Water and Brine

Pipes will be buried for the most part. Revegetation of the surface for soil stability will
be carried out once work is completed. This is likely to take less than one growing
season at any point of the pipelines.

During construction, silt fences or equivalent sediment control measures will be
placed as required around stockpiles and stripped areas where a water course is
likely to be affected by sediment runoff.

Water discharge

There will be only one regular industrial water discharge, the brine effluent. This
effluent is discharged into the sea via a pipeline equipped with a diffuser which is
maintained by the mechanical department (SOP).

Sanitary effluent will be discharged into the stormwater retention basin after
biological treatment and not discharged to the environment. The stormwater
retention basin effluent will be directed to plant water supply tanks and reused in the
process. However, there might be occasional discharge to the environment, in the
case of extreme storm events >1:100 yr 24 hr.
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4.7

Water balance

The water balance of the potash process and the utilities shows that water flows
through several loops (Figure 4.7 and 4.8 of the ESIA in appendix 1). In the main
water loop, 469 m3/h of fresh water flows through the potash plant, 745 m3/h is mixed
with 63 m%/h fresh water before being heated and used as solvent in the brine field.
636 m*/h from the brine field flows back to the potash plant. A part of the water from
this main loop, i.e. 30 m3/h is lost in the cavern where it replaces the volume of salt
dissolved as the cavern grows larger. 188 m3/h is discharged with the brine effluent.
To minimize the volume of the fresh water requirements from the Loeme, and to
reduce effluent discharges, the contents of the stormwater retention basin will be
used instead of water pumped from the Loémé River. The stormwater retention
basin will only discharge in the case of rainfall events > 1:100 year over 24hrs.
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MONITORING

5.1

511

51.2

The ultimate environmental objective is to not cause deterioration in the baseline
quality of the receiving environment. In order to achieve this goal, measurements of
quality and flow regime of water is essential. It is however recognised that the quality
of the water entering the Project Area from upstream may deteriorate over time due
to other human activities in the catchment, and this will be taken into account over
time.

For each monitored component mentioned below, sampling frequency and
measured parameters are summarized in the Environmental Monitoring Plan. The
specific sampling protocols and calibration of sampling equipment are detailed in
SOPs to be created.

Plant effluent
Brine effluent

The brine effluent will be controlled from one sampling point, located at the outlet of
the plant.

The plant effluent will be measured every month for physico-chemical parameters,
whereas flow rate, pH and salinity will be followed continuously. Results will be
registered and compared with WBG guidelines for effluents.

If any exceedance of the WBG guidelines is measured, the root cause will be
investigated and corrective measures will be implemented. Corrective actions will be

included in the CPAR.

Effluent pipeline

Pressure in effluent pipeline will be measured at valve station before diffuser subsea
pipe to identify any loss and detect pipeline potential leakages from plant to port. The
expected pressure at that point is 5 bar (g).

Thorough visual inspections of the pipeline corridor will be carried out every month
or whenever required to identify signs of leaks or erosion. In addition, daily
inspections of the corridor will be made by a dedicated observer on the potash trains
from plant site to port. These observers will also be inspecting the integrity of the
overhead power line and watching for inappropriate activities in the vicinity of the rail
line which could damage the pipeline. These inspections will be recorded and any
request for correction will be recorded in CPAR.
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5.1.3

5.2

5.3
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Surface water on the plant site

Routine inspection and maintenance of the drainage system will take place. Any
accumulation of sediments or detritus will be removed and sent for appropriate
waste disposal. Specifications to inspect ditches stability are presented in the Soil
and Erosion Management Plan.

Other potential water discharge

As shown on the water balance, there is only one effluent from the Project activities.
However, emergency, accidental or circumstantial events can happen. The most
likely outflows are from the stormwater retention basin and from the sanitary
wastewater treatment unit.

Sanitary effluent will be sampled monthly to confirm efficiency of the system and
compliance with environmental objectives.

The stormwater retention basin water will be sampled during the wet seasons when
overflow is most likely and in the event of overflow.

The occurrence of these potential effluent discharges will be part of the daily regular
inspection SOP. If any, data will be recorded as a spill (see Spill response SOP,
attached to the Emergency Response Plan).

There will be no leachate produced from composting process, and if any, it will be
contained in the closed Hannah composters (see Waste Management Plan).

Surface water and sediments

Three surface water sampling, sediment sampling and water level gauge stations
are located in the Tienga River, Patra River and the Ntombo River (see Map 2 of
Environmental Monitoring Plan attached to ESMS main document).

Water quality parameters will all be monitored monthly for pH, temperature, turbidity
and conductivity, the first year of construction and then quarterly if no discrepancy
with baseline occurs. Other parameters will be monitored quarterly. The sediments
will be sampled quarterly and analyzed for nutrients and metals. Results will be
compared with baseline data. In case of any discrepancy above 10 %, a root cause
analysis will be initiated and if relevant, corrective measures will be implemented and
register in the CPAR. The results of the root cause analysis and the corrective
measures implemented will be reported in the monthly report. All collected data will
be registered.
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5.4

5.5

5.6

Groundwater

Groundwater production wells and observation wells are located around the Mengo
Plateau (see Map 2 of Environmental Monitoring Plan attached to ESMS main
document). Groundwater levels will be monitored continuously at selected locations
whereas water quality parameters, namely physico-chemical and microbiological
parameters, will be assessed quarterly (see Environmental Monitoring Plan).

The results will be compared with the baseline data. In case of any discrepancy
above 10 %, a root cause analysis will be initiated and if relevant, corrective
measures will be implemented and register in the CPAR. Any drawdown of drinking
water wells will be note as a discrepancy.

The results of the root cause analysis and the corrective measures implemented will
be reported in the monthly report.

Seawater and marine sediments

A diffuser will discharge the brine effluent at 1 km from the shore at a depth of
13.6 m at the midpoint of the diffuser. Measurements for water quality, sediment
quality as well as oceanographic physical parameters and currents will be taken at
the diffuser location and compared with baseline data (see Environmental Monitoring
Plan). Water properties will be monitored weekly at the commencement of effluent
discharge and when there is change in process for a duration of one month;
monitoring will then be monthly.

Sediments will be collected quarterly and a marine benthos survey conducted yearly.
A 10 % increase in water salinity within a 250 m radius will be deemed acceptable in
accordance with the criteria adopted for the Project, in the absence of any specific
numerical standards for the discharge of this type of effluent to the marine
environment.

See Map 3 of Environmental Monitoring Plan attached to ESMS main document for
location of marine water and sediments sampling stations

Loemé River hydrology

Changes in the hydrological regime of the Loémé River will be monitored at four
locations where continuous water level and rainfall data will be collected. In addition,
integrated water column samples will be collected. Results will be interpreted by a
hydrologist and presented in an annual report.
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5.7
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Hydrologic data will be obtained at the Loémé Station de Pompage (Mveto) Loémé
Fourastier, Loémé Poste Frontiere and Lake Cayo stations set up in 2008 at the
location of previous ORSTOM stations (see Map 2 of Environmental Monitoring Plan
attached to ESMS main document). Data will be used for statistical purposes and
shared with RAMSAR representatives since the Loémé River feeds the lakes within
the wetland zone.

Inspections

Sites inspections are performed by the HSE Department. Sites have been divided by
sectors and are inspected on a continuous basis with documented report.
Inspections will ensure that all commitments from the plan are being enforced and
shall include the vegetation regrowth, formation of erosion gullies, drainage system
maintenance, potential sources of contamination, wastewater treatment plant
conditions, stormwater retention basin level.
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PERFORMANCE INDICATORS

6.1

6.2

6.3

6.4

Performance indicators help an organization to define and measure progress toward
its goals. Measurement is an important tool for improving performance. Results
reflect conditions and allow orientation and coordination of further actions towards
sustainable exploitation.

MTE infraction notices

MTE officers may visit the facility at their convenience or if a complaint is filed. They
will inspect compliance with Mag’s commitments against any delivered permit and
authorization. Any significant discrepancy shall engender a violation notice.

The goal is zero infraction. This indicator is relevant to all facets of environmental
management and not specific to water management.

Environmental Audit Results

Environmental auditing is a key process in the implementation of an EMS. Internal
and external auditing procedure is described in section 11 of the ESMS main
document. The findings of every audit are registered in the CPAR database where
corrective/preventive actions are assigned along with a responsible, deadline and
necessary resources.

According to procedure, the audit reports shall sort findings as major, minor and
observation. The number of findings shall be decreasing every year and the goal for
major findings is zero. This indicator is relevant to all facets of environmental
management and not specific to water management.

Baseline reference

For fresh and marine surface water, sediments and groundwater, a zero change to
hydrological/hydrogeological regime and no increase to chemical, biochemical and
microbiological parameters concentrations with respect to baseline is the ultimate
goal. However, the natural environment conditions may change for reasons not
related to Project’s activities. The goal is that no adverse change be related to
Project activities.

Groundwater recharge capacity

The goal is that water needs of local users in the Project Area are not affected. A
zero drawdown at monitored locations is the objective.

GENIVAR Limited Partnership page 21

Q11662

Q11662_Water_Management_Plan2009-04-30.doc



As the Mengo population will use only less than 1 m%h!, in comparison with the
110 m*h total expected MPC’s usages from drilling camp, construction camp and
drilling activities, any draw down root cause will be investigated.

1  For Western Africa, World Bank consultants are required to use 15 to 25 L/person/day as normal potable water
consumption. The Mengo 600 people community hence consumes less than 1 m%h.
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1. RESPONSIBILITIES

The tasks and responsibilities are detailed in Table 3.
In summary,

The Environmental Department is responsible for:

e Sampling, monitoring and analysing of brine effluent, surface water, groundwater
and sea water and sediments;

e Monitoring of hydrological and meteorological data;

e Data collection from logging and monitoring devices;

e Results interpretation and reporting;

e Training of the personnel appointed to sampling tasks;
e Calibration and maintenance of sampling equipment;

e Inspections.

The Maintenance Department is responsible for:
¢ Routine maintenance and inspection of surface water drainage systems;

e Routine maintenance and inspection of stormwater retention basin, including the
replacement of soiled oil booms;

o Effluent pipeline inspection and leakage detection.

The Procurement Department is responsible for:

e Procurement and inventory of equipment or products used for sampling and
analyses purposes;

The Engineering Department is responsible for:
e Design of processes to recycle water and limit discharge;

¢ Include oil-water separators and sumps in key locations within the plant site.

During construction, the contractor is required to participate in the implementation of
this management plan’s activities.
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Table 3 Chart of Responsibilities.

Project Manager

General Mine Foreman /Field

coordinator

Community Liaison Officer

HSEC Director

HSE Manager

Environmental Monitoring Coordinator

Consultatnt

General Contractor (during construction)

Procurement Department
Maintenance Department
Engineering Team

HSE field supervisor
Environment technician
Analytical Laboratory
Hydrogeologist

External auditors

GOC Expert

Construction and Operation of Water Management Installations
Construction
Operation of waste brine effluent
Operation of surface water drainage and stormwater retention basin
Operation of wastewater treatment system

> > > >

mm

T T T

m

Water Quality Monitoring
Sampling of water stations
Monitoring and data collection of logging devices
Chemical analysis of samples
Sampling equipment procurement, maintenance and calibration
Calibration of sampling devices
Training of environmental team

>>7T>>>

m™T omm
m

Inspection and Maintenance
Maintenance of surface drainage system
Inspection and sampling of stormwater retention basin
Pipelines inspections
Groundwater data collection

> > > >

Interpretation and Reporting
Data Interpretation
Reporting to local stakeholders
Reporting to international stakeholders
Promote use of the Project’s scientific data
Root cause analysis

> > > > >

mm T m™o

Legend: Approves
Executes
Participates

Trains

—=7om>
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8. BUDGET AND SCHEDULE
An implementation schedule is defined for the various activities of the water
management plan. This schedule is detailed in Table 4. All water quality monitoring
and sampling activities will be initiated prior to construction, and carried throughout
the construction and operational phases. Routine maintenance and inspection of
infrastructure and equipments related to water management will be carried
continuously in construction and operational phases.
Table 4 Implementation Schedule.
c
s 5 o
_— S 3] S
Objective/ 2 > g 8
. %] = & ©
Actions S 2 5 ©
c 8 & &
8 o © o
= = (<) £
2 5 © 5
o o a A
Construction and operation of Water Management Installations
Construction X X
Operation of waste brine effluent X X
Operation of surface water drainage and stormwater retention X
basin
Operation of wastewater treatment system X X
Water Quality Monitoring
Sampling of water stations X X X X
Monitoring and data collection of logging devices X X X
Chemical analysis of samples X X X X
Sampling equipment procurement, maintenance and calibration X X X
Create and communicate SOPs X
Training of environmental teams X X X X
Inspections and Maintenance
Maintenance of surface drainage system X X
Inspection, monitoring and water sampling in the stormwater X X
retention basin
Pipelines inspections X X
Groundwater data collection X X
Interpretation and Reporting
Data Interpretation X X X
Reporting to local and international stakeholders X
Disclosure and promotion of the use of Project's scientific data X
Root cause analysis X X X
The budget is included in the overall budget of the ESMS presented in the main
document.
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9. LIST OF SOPS

Environmental monitoring plan

Protocols for water quality sampling and calibration of sampling devices
Operation and maintenance of the wastewater treatment unit
Operation, maintenance, leakage detection of effluent pipeline

Operation and maintenance of surface water drainage system and stormwater
retention basin

Operation of brine water outlet diffuser
Spill response

Site inspection
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10. RECORD

Records include laboratory analytical certificates for surface and sea water quality,
groundwater quality and sediment quality (freshwater and marine), field
measurements and electronic logs of water levels meteorological data.

Maintenance registers will be kept for:

o Effluent pipeline;

e Surface drainage system and stormwater retention basin;
e Groundwater wells;

e Pumping station water intake;

o Effluent outlet.
Inspection records will also be kept.

CPAR common to all MPs
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Water Balance
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Water Balance during NaCl Dissolution / Bilan hydrique pendant la période de dissolution du NaCl.

Q11662



Rain / Pluie

File / fichier : ESIA_F4-8-bilan_eau_remblay_Bi_14_090219.fh10

Atlantic Ocean / Océan Atlantique

i ) 63 Ml /A L Water intake /
groductlor:j brmed/ . 532 535 - 507 e eler
aumure de production i
636 p Evapoxatlon
469 6
121 Backfill/ Process water / Eau 5
y Remblai de procédé g‘
¢ >
Py
2
@
e Potash Plant / =
otas an
Mining Field / Solvent Heating / 399 [ e 2
Champ de minage Chauffage du solvant @
(]
— 200 —>] Evaporation o
loN
30 f ; A 3
g!ﬂtiﬁgn;ﬁée Cooling water return / l T i (U
T 4 Evaporation Retour dleau de refroidissement 259 i 3
A
: 30 21
21 i 19,162
278 18,810 L i i
i Cooling water supply /
i ] Approvisionnement d’eau
24 i v de refroidissement Steam plant / Potable Water /
Annual Average (t/h or m3/h) / Usine de vapeur Eau potable
21 Moyenne annuelle (t/h ou m3/h) Run-off /
Eau de
Annual Average of Intermittent Cooling tower / Tour de ruissellement
10 Flow (t/h or m3/h) / refroidissement !
Blowdown /
_Moyen_ne annuelle pour les flux Eau de purge 10 8
intermittents (t/h ou m3/h)
]
Collection Basin /
l— | — 3
— — \\ Bassin de collection
/ N o
[ T S | ——
- >1in 100 year 24h event / i
Tie, B Pluie de 24 h, période de récurrence de 1 0 ans
(93 River / Riyigre - ’ i
Ere Tlenga e 188

Waste brine /
Eau sursalée

7N

MAG

MINERALS

‘=] GENIVAR

Figure 4.8

Water Balance during NaCl Backfilling / Bilan hydrique pendant la période de remblayage du NaCl.
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ENGINEERING SPECIFICATION

PROJECT NAME KOUILOU POTASH PROJECT PROJECT NO. 6791
STORMWATER DESIGN &
PACKAGE DESCRIPTION MANAGEMENT DOCUMENT NO. 6791-0000-X50-XXX.00-P1

1 SCOPE
This document describes the management of storm water falling on the Kouilou plant site
and its environs and the means of channelling and controlling run-off to the adjacent rivers

including the design parameters and assumptions

2 CLIMATE & TOPOGRAPHY

The plant site is located about 25km from the port of Pointe Noire in the Republic of Congo
close to the top of a hill near Mengo between two rivers and is at about 157m above mean
sea level.

The climate is tropical and is described fully in document 6791 0000 B50 040 “Site
Geographic & Climatic Data”.

There is a natural forest to the north east outside the development area all of which is

located in a commercial hardwood (Eucalyptus) plantation.

3 STANDARDS, CODES AND REFERENCES

Environmental, Health and Safety Guidelines for Mining  International Finance Corporation
(World Bank Group)

4 STORMWATER MANAGEMENT

4.1 Construction Facilities (Village, laydown and storage)

The areas developed for the construction phase are located to the north and west of the
plant site. The ground is de-stumped and the holes filled to preserve the root structure of the
ground cover plants which are important in holding the loose sandy surface soils and limiting
gullying. Leaving the soil in place will also simplify the process of rehabilitation after the
construction phase.

Run-off from these areas is not contaminated and is controlled by selective planting of
Vetiver grass and hydroseeding to cut and fill slopes. Total run off is captured in a hard lined

cut-off drain which is routed around the plant site to the Tienga river to the west of the plant
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ENGINEERING SPECIFICATION

PROJECT NAME KOUILOU POTASH PROJECT PROJECT NO. 6791
STORMWATER DESIGN &
PACKAGE DESCRIPTION MANAGEMENT DOCUMENT NO. 6791-0000-X50-XXX.00-P1

by a new channel. The ground slopes at inclines from 1 in 40 near the hill crest to 1 in 6
close to the river. Calming measures such as cascades and hydraulic jumps are to be
designed into the channel to reduce stream velocities and scour and allow a controlled entry

to the river.

4.2 Plant Site

4.2.1  Potentially Contaminated Storm Water

4.2.1.1 Diesel Storage

Diesel spillage from the storage tank is contained in a concrete lined bunded area with
sufficient capacity for the entire tank plus 20% freeboard. The bund is linked to an oll
separator chamber so that minor or major spills can be drawn off and removed to an off-site
re-processing plant. Prefabricated separators are designed to BS EN 858-1 858-2 and
separators built in-situ to API standard.

The loading and unloading areas are kerbed and concreted with catch drains leading to the
separator chamber. Rain water that accumulates in the bunded area is drawn off from a
sump with a valve controlled release to the site storm water system which reports to the

storm water collection basin.

4.2.1.2 Diesel Generator

The diesel generator is in an enclosure and has a spillage sump which does not receive rain
water. Oil spills are removed from the sump by a mobile suction pump and closed container
and taken to a central storage facility at the mechanical workshop before being taken off

site for re-processing.

4.2.1.3 Railway Maintenance Workshop
The railway workshop is entirely enclosed and incorporates sumps to capture oil spills.

Collection and disposal is as described in 4.2.1.2 above.

4.2.1.4 Workshop and Stores

The workshop and stores are entirely enclosed and incorporate sumps to capture oil spills.
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The workshop yard is kerbed and drains to an oil separator and sump with a release valve to
the storm water system which reports to the storm water collection basin.

Qil spills are removed from the separator and sump by a mobile suction pump and closed
container and taken to the central storage facility at the mechanical workshop before being

taken off site for re-processing.

4.2.1.5 Tank Farm

There is no oily waste in the tank farm which is contained in a hard paved and walled bund
sized to receive the contents of the largest tank plus 20%. The tanks contain water in various
gualities and water with dissolved salts none of which are harmful to the process and spillage
is released from a collection sump with a release valve to the storm water system which

reports to the storm water collection basin.

4.2.2  Non Contaminated Storm water

The plant site is laid out to a rectangular grid with roads used as storm water collectors
designed with a cross fall to hard lined V drains. The road and drain system drains north to
south and east to west with a large main collector on the southern side of the most southern
plant road discharging into the storm water collection basin.

Design is based on Mean Annual Precipitation (MAP) with a recurrence as given below in
section 5.2.2..

4.2.3  Storm water collection basin

All storm water arising from the plant site is collected and delivered to the inlet structure of
the collection basin for return to the plant process.

The inlet structure includes flow calming chambers and weirs to remove solids and barriers
to collect floating debris with a proprietary absorbent rope type oil collector. This concrete
structure is designed with access ramps for ease of cleaning.

The retention basin is lined with a geomembrane and incorporates a pump chamber for the
return of captured water to the plant

As the design is not intended to allow overtopping the Probable Maximum Precipitation figure
(not the MAP noted above) is used for the entire wet season to size the volume of retention.

In addition there is capacity for a 100 year 24 hour storm event coinciding with a 24 hour
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pumping failure. In the unlikely event that these maxima are exceeded there is a spillway
discharging to the channel noted in 4.1 above.
In this event the retention time and inlet structure facilities would still be sufficient to remove

suspended solids and floating oil or debris.

4.3 Rail Spur
Stormwater falling onto the rail spur will be controlled by selective planting including Vetiver
grass hedge rows, silt fences and hydoseeding to slopes so that natural run off patterns are

maintained as much as possible.

5 DESIGN

51 General

The rainfall pattern in the Mengo region of the Republic of Congo is directly comparable with
the seasonal rainfall pattern occurring in the Western Cape of South Africa.

As a consequence the preferred method of design used for this project is Report Number
1/72 “Design Flood Determination in South Africa” by the Hydrological Research Unit of the

University of the Witwatersrand.

5.2 Hydrology

The run-off design is based on the Rational Formula for the determination of peak flood flows

from rainfall events.
The rainy season is mainly October to April with a mean annual rainfall of 1226mm.

The initial time of concentration (used to compute the peak discharge for a watershed) is

calculated using the US Bureau of Reclamation Formula

The calculated velocity in channels and culverts will be used to calculate the additional time
once the dominating stream has entered the drainage system. The total time of
concentration at a specific point in the system will be the sum of the initial and additional

times of concentration.
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The following return periods are applicable to the respective design storms for the following
systems:

Minor systems - Roofs and gulleys 2 years
- Storm water reticulation 5 years
Major systems - Bulk storm water system 100 years

5.3 Hydraulics

The flow characteristic are to be determined by Manning’s equation, applying the following

friction constants:

n=0,013 Pipe and Box culverts
n=0,013 V-drains and concrete lined channels
n = 0,020 Grassed channels

The following velocity limits shall apply:

Unlined channels 0,6 m/s
Lined channels 2,5m/s
Culverts 5,0 m/s

The minimum slopes shall be:

Box culverts 1:750
Pipe culverts 1:500
Channels 1:450

The minimum free board in box culverts is 100mm and the maximum flow in the pipe culverts

shall not exceed 100% of the full flow capacity.
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