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INTRODUCTION

FORM Ghana Limited is a reforestation company established in 2007 with the aim of large-scale
reforestation of degraded forest reserves in Ghana, while conserving and restoring natural, riparian
forest. FORM Ghana has established plantations within the Asubima & Afrensu-Brohuma Forest
Reserves at Akumadan in the Offinso North District of Ashanti Region and the Tain Il Forest
Reserve in the Berekum Municipality of the Bono Region.

In line with Ghana’s environmenta requirements for new undertakings of specified scales as
contained in the Environmental Assessment Regulations 1999 (LI 1652), FORM Ghana conducted
independent environmental impact assessments on the degraded reserves that were acquired for the
plantation establishment. The Environmental Protection Agency operating under the legal mandate
of Environmental Protection Agency Act, 1994 (Act 490) granted FORM Ghana a permit (CF:
62/L G/FO/02) to carry out its operations.

As part of the conditions for the grant of permit, FORM Ghana is expected to annually update the
Agency on the status of its operations and the environment. This Annua Environmental Report thus
seeks to meet this requirement. The report specificaly presents environmental and production
details of the year 2020 in FORM Ghana’s Asubima and Afrensu-Brohuma Forest reserves near
Akumadan. The report is structured according to the specific requirements by EPA as outlined in
the Annua Environmental Report (Form AER1) for Forest and Wood Sector Projects.
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1.0 COMPANY PROFILE

Information Required
1.1 Name of Company
1.2 Typeof Undertaking
1.3 Year of establishment of Project

1.4 Location (Town/District/Region)

15 Contact Person
Position
Tel. No.
Email
1.6 Address of Correspondence

Information Provided

FORM Ghana Limited

Reforestation / Forest Plantation Management
2007

Akumadan / Offinso North/ Ashanti Region
Mr. Willem A. Fourie

Managing Director

+233 544441440

w.fourie@formghana.org

P.O Box SY1 211, Sunyani - Ghana

1.7 Permits/Licenses and Certificates obtained

SIN | Institution

1 Environmental Protection
Agency
2 Water Resources Commission

Forestry Service Division
Wildlife Division

Others

Ghana National Fire Service
Certificate

Forest Stewardship Council

g~ w

1.8 Workforce Category

Permit Permit No/License No/Date of | ssue/Expiry

Yes  No
X CF: 62/LG/FO/02
15/08/2018 — 14/08/2021
X FGLID 421/18
01/01/2019 — 31/12/2021
X
X
X
X AK-489-6001/ (under renewal)
X CU-FM/COC-811445 / FSC-C044035

19/01/2020 — 18/01/2025

Table 1.1: FORM Ghana Workforce as at December 2020
Division General Workers Management Workers Total

Total Male Female Total

Male Female
Sunyani (HQ) 4 2
Akumadan P 120 48
Akumadan C 83 82
AllanblakiaP 1 0
AllanblakiaC 2 0
Berekum P 177 43
Berekum C 223 72
Palladium P 0 1
Grand Total 610 248
Percentage (%) 71.09 289
Permanent Staff (P)- 450
Casual Staff (C)- 464

6 8 2 10 16
168 11 1 12 180
165 1 1 2 167
1 1 0 1 2

2 0 0 0 2
220 22 6 28 248
295 0 0 0 295
1 2 1 3 4
858 45 11 56 914

100.00 80.35 1964  100.00
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2.0SITE DESCRIPTION

2.1 Location and Major landmarks

-
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The Asubima and Afrensu-Brohuma Forest Reserves are found in the northern tip of the Ashanti

Region, of the Offinso North District. The Reserves form a contiguous block of forest reserve. Mg or

landmarks within the south-western section of the reserves are the Ghana I rrigation and Devel opment

Authority facility and Agritop’s Green House facility in Akumadan. The nearest towns are Akumadan

and Techiman.

2.2 Geographical Coordinates of vertices of the concession to defineland area

The plantations are located within the Asubima and Afrensu-Brohuma Forest Reserves in
Offinso North District near Akumadan, in the Ashanti Region. Coordinates (WGS 84 - UTM)

for the reserves are:
Point

1
2
3
4

5

X-coordinate
630.857,53
628.112,11
620.644,40
624.388,38
622.666,10

2.3 Total Land Take of concession

The total land take for the Asubima and Afrensu-Brohuma forest reservesis

3,447 .4 hectares GIS area

2.4 Actual area forested

Y-coordinate

813.998,60
822.930,15
820.840,93
817.874,20
815.162,44

The actual area forested by FORM Ghana in the Asubima and Afrensu-Brohuma forest
reserves is 3416 hectares. Details of actual forested area are shown in the table bel ow:

RESERVE | LEASE

AREA (ha) (ha)

Asubima 1776.5

Afrensu- 1778.1

Brohuma

YEAR | TOTAL

AREA (ha)
66.1
107.5
1715
609.0
713.4
986.4

2001
2006
2008
2009
2010
2011

2012 7935

INDIGE-
NOUS (ha)

11.6
15.0
224
92.3
88.5
132.8

127.8

TEAK
(ha) TIVE (ha)
53.8 0.8

914 1.0
1482 1.0
5126 4.2
6125 124
844.3 9.3
663.1 26

UNPRODUC-

AREA PER
RESERVE (ha)

1,667.5

1779.9
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2.5 Area under conservation

Area under conservation 521 hectares
Type of Conservation: Strict 0

Type of Conservation: Partial 521 hectares

List some species found: Species monitoring within the plantation conservation areas
is undertaken within every 5-year interval. From the last
survey in 2015 & 2018, the following floral, mammal and
avifauna species were identified.

Flora: Afzelia africana, Albizia ferruginea. Antiaris toxicaria,
Ceiba pentandra, Hildegardia barteri, Erythrophleum
ivorense, Khaya anthoteca, Khaya grandifoliola, Milicia
excelsa, Triplochiton scleroxylon, Terminalia superba.

Mammals: The most frequently observed species were Praomys
tullbergi and Crocidura crossei. Lemniscomys striatus and
Crocidura jouvenetae were the least observed species, with
only one sighting of each species. Large quantities of the
straw-coloured fruit bat (Eidolon helvum) can be observed
flying over the plantation area at dusk. In daytime, bats rest
on trees at the plantation site.

Avifauna: The moustached grass warbler was the most frequently
recorded species. This is likely to be the result of the
abundance of grasses in the area, providing suitable habitat
for the moustached grass warbler and other weaver species.

2.6 River(s) / Stream(s) traversing or within 100 m of the Concession

The Asuasu (Bebui)/Asubima stream with various affluent flow through the Asubima
Forest Reserve. Also, various branches of the Brohuma stream are found in Afrensu-
Brohuma Forest Reserve.

2.6.1 What isthe buffer distance maintained between the concession and rivers?

The buffer distance between the teak plantation and the streams, which have about 4-5m
wide stream beds is thirty meters (30m).

2.7 Approximate distance of River(s) to nearest settlement to the concession

Kumu village is some 500metres away from the plantation and some 200metres from the
Asuasu (Bebui) stream. Nkubem is on the border of the plantation and also on the side of
an affluent of the Brohuma stream. Other villages are more than a kilometre away or not
bordering any stream.
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2.8 Adjacent land Uses

North Teak plantation

South Degraded forest Reserve/agriculture /teak plantations
East Agriculture

West Agriculture

2.9 List of ancillary facilities on site

FORM Ghana has anursery which isnot part of the forest reserves. It is about 3kilometres
away from the nearest point of Asubima Forest Reserve. At the nursery the following
facilities exist: 2staff houses, 1guesthouse, 2office blocks, 1workshop, ltraining centre,
lcanteen, 1store, 1fuel station, 3greenhouses, 1sanitary block, 4lockable sea containers
(for storage), 1kindergarten, 1security guard house, 1water pump house, 4shade sheds
with irrigation, 6hectares of irrigated terrain, 1fence.

On the boundaries of the plantations there are guard shelters, and 4fire towers inside the
plantation.

2.10 Distance between the concession and the nearest town /village

The nearest mgjor town to the Plantation is Akumadan which is about 5kilometres.
Surrounding settlements/villages such as Esereso/Konkomba and Atrensu are within a
distance of 1kilometre to the plantation.
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3.0 COMPANY OPERATIONS

3.1 Type of Forestry Development

1) Production Management: FORM Ghana carries out production of teak and various
indigenous seedlings in its nursery facility.

2) Plantation: FORM Ghana’s has a plantation within the Asubima and Afrensu-
Brohuma Forest Reserves.

3.2 Section for forest establishment

3.2.1 Production Details: Planting Material Information

Species cultivated/Planted Source Area (Ha) % of Planted Area
Teak Ownnursery | 3447,34 86%
Indigenous: Own Nursery | 490,24 14%

Ofram, Awiem-fosamina, Kokrodua,
Potrodom, Onyina, Emeri, Watapuo

*The last planting for the Asubima and Afrensu-Brohuma was done in 2012
b) Expected Products from the devel opment Teak billets/saw logs

Teak poles
Carbon Credits

3.2.2 Brief description of operations—from nursery to harvesting (attach an environmentally based

process flow chart, indicating waste streams) and how waste is managed.

Operational Brief Description of
Sector operations

|

Nursery activities involve seed
collection and storage from existing

plantation, land  preparation
Nursery (ploughing and stump  bed
preparation), sowing, maintenance,
monitoring, harvesting stumps,

production of indigenous speciesin
polybags, and transportation to
planting areas.
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Silviculture

)

be planted is cleared by ploughing
=

Ground Preparation: The areato

and/or harrowing. When necessary
herbicides are sprayed to control
weeds.

-‘ (depending on the mortality rate of

Plantation establishment:
Involves planting and beating up

planted material).

Weeding: Thisis done at |east

twice a year until 3 - 4"year

when canopy closes. Involvesthe

both mechanical and chemical

weeding (when necessary to
control weeds).

Singling: Involves removing extra
stems that sprout from one stump.

to remove branches up to 1/3 of
=) P

Pruning: Donein the dry season

the height of the tree.

Thinning: Involves the selective

removal of trees at various stages

to optimize diameter growth and

minimize excess biomass. Thisis

donein the 4", 10 and 14" years
after teak planting.

Form’m.,m

phanm
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Harvesting -

Final Harvesting: Involves
planning, felling, extraction and
processing of trees after thinning
and clear-felling. This done after

20 years of teak life.

Monitoring ‘

M onitoring is undertaken after 3
years of planting to assess forest
health in teak plantations,
indigenous plantations and buffer
zones. Measurements are taken in
Permanent Sample Plots (PSP),
established in different forest
stands throughout the concession
area.

Figure 1.2: An environmental-based flow chart of FORM Ghana'’s operations from nursery to

harvesting

3.2.3 Type, source, quantities and mode of application of chemicals (herbicides/weedicides)

Table 1.2: Type, source, guantities and mode of application of chemicals by FORM Ghana in

2020
Type Source Quantityused = Mode of Application
Glyphosate (Kalach/ Dizengoff, Accra 1747 kg Manual Foliar
Sunphosate/ Glyphader) "
application

2019).

This chemical product used is a weedicide. FORM Ghana uses FSC approved chemical pesticides as
contained in the FSC Lists of highly hazardous pesticides (FSC-POL-30-001a EN, updated 1% May

*MSDSfor chemical attached in Appendix

3.2.4 What area of your land has been planted for the year under review?

in 2012.

No area has been planted for the year 2020. The planting in the Akumadan plantations ended

3.2.5 Briefly describe harvesting and postharvest operations

All harvesting operations are preceded by pre-harvest planning which considers al the
actions needed to be completed for the harvesting operation to take place. Such actions
include road network inspection, preharvest weeding, marking for thinning, marking for
poles, designing a harvest map, block information and risk assessment. General safety
measures are put in place before actual felling of trees using chainsaws in designated plots.
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After harvesting, extraction, stacking and transportation, postharvest operations are
undertaken to cover all aspects of the operation under environmental, social and economic
aspects. A postharvest checklist is provided for undertaking postharvest assessment.

In 2020, only limited thinning activities were undertaken between January and February.

3.3 Section for the extractive sector/Production Forest

SIN
331

332

333

334

335

3.3.6

3.3.7

338

Information Required
Type/name of forest

Type of forestry
collected/harvested.

product

Quantity of forest product

collected or harvested per annum

State the purpose/use of theforest
product.

How do you collect or harvest
these product (mechanism)

Do you work manually or use
equipment?

List equipment

Acreage operated/Size of land

area covered

I nformation Provided

Asubimaand Afrensu-Brohuma Forest Reserves/
Teak plantation
Teak billets/saw logs, Teak Poles

For 2020, total volume of harvested timber is
429.28m3. Harvesting in 2020 was however
halted due to COVID-19 pandemic.

Harvested teak is processed as round logs and
sold to clients who export the products.

All harvesting operations are part of thinning.
During thinning, trees are inspected by Forestry
Commission (FC). Harvesting operations are
carried out by a team. Felling of trees carried out
with motor and manual techniques. After felling,
extraction is done using tractor/winch
combination to the road side.

Equipment (chainsaws and tractors) are used for
felling and extraction.

Husgvarna 365 chainsaws, New Holland 6610S
tractor, Igland 5002 Winch

Total area havested in 2020 is 82.4Ha
Harvesting operations were halted in February
due to COVID-19 pandemic.

Foraats o it Feiwre

10
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4.0 ENVIRONMENTAL, HEALTH AND SAFETY POLICY
4.1 Main environmental, occupational health and safety policy objectives for the year 2020

For the year 2020, FORM Ghana set out to achieve the following objectives on environmental,
occupational health and safety policy:

Environmental Objectives:

e Toensurethat our operational activitiesthroughout 2020 arein conformance with the specified
standards by local regulators such as Environmental Protection Agency, Water Resources
Commission, Forestry Commission; and international organizations such as Forest
Stewardship Council and African Development Bank.

e To ensure sound environmental practices through periodic monitoring of water quality,
biodiversity restoration and conservation in the year 2020.

e To continuously improve waste segregation, disposal and reporting throughout 2020.

Occupational Health and Safety Objectives:

e To attain aDisability Injury Frequency Rate of not more than 1.0 by the end of 2020.

e To ensure the regular use of appropriate PPE’s by employees throughout the year 2020.

¢ To conduct monthly Occupational Health and Safety trainingsfor employees throughout 2020.

4.2 \What wereyour main environmental, occupational health and safety policy targetsfor the
year? List them

For the year 2020, FORM Ghana set out to achieve the following targets on environmental,
occupational health and safety policy:

Environmental Targets:
e To achieve minima environmental pollution from waste and operational activities of the
Company throughout 2020.
e Meet al environmental monitoring and reporting timelines for both local and international
regulators/ institutions.
e To enhance biodiversity by adopting acceptable practices in 2020.
Occupational Health and Safety Targets:
¢ A reduction in the number of work-related injuries and incidents throughout the year 2020
e Animprovement in the investigation and reporting of incidents (major and minor accidents)
¢ Increased awareness among employees on Occupational Health and Sefety.

11
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5.0ENVIRONMENTAL MANAGEMENT ACTIVITIES

5.1 Types and quantities of waste generated by FG operations (liquid, farm waste, plastics)

Table 1.3: Waste Generation and management in FORM Ghana

Origin

Type

Reduction

Hazard
Classification

Disposal

Tracing

Tracing

Workshop

Tyres

Batteries (dry cell)

Batteries (vehicle)
(lead-acid)

Used oil

Oil filters

Used cables,
wreckage and other
metal waste (scrap)

Reduced
travel
distance

Use
rechargeable
batteries.

Quality
brand choice

Scheduled
servicing

Scheduled
servicing

non-hazardous

Hazardous

Hazardous

Hazardous/
potential for

recycling

Hazardous/ partial

potential for
recycling

Hazardous/
potential for
recycling

Stored on site and
collected by licensed
waste management
company (Zoomlion)
Stored in adesignated
container on site and
collected by licensed
waste management
company (Zoomlion)
Stored on site and
collected by licensed
waste management
company (Zoomlion)
Stored on site and
returned to
supplier/licensed
deders
Stored in adesignated
container on site and
collected by licensed
waste management
company (Zoomlion)
Stored in adesignated
container on site and
collected by licensed
waste management
company (Zoomlion)

Keep
wayhills

Keep
way-bills

Keep
waybills

Keep
waybills

Keep
waybills

Keep
waybills

Zoomlion

Zoomlion

Zoomlion

Supplier (Total
Petroleum Gh. Ltd
— Akumadan).

Zoomlion

Zoomlion

Plantation

Non-hazardous
domestic waste
(plastic)

Non-hazardous
waste (organic
waste)

Hazardous waste
(paint, thinner
containers)

Hazardous waste
(pesticide
package/container)

Reduced use

Bulk
purchase

Non-hazardous/
potential for

recycling

Non-hazardous/
potential for
recycling

Hazardous

Hazardous

Stored in adesignated
container on site
labelled Plastic (P)
and collected by
licensed waste
management company
(Zoomlion)
Stored in adesignated
container on site
labelled Organic (O)
and collected by
licensed waste
management company
(Zoomlion)
Stored in adesignated
container on site and
collected by licensed
waste management
company (Zoomlion)
Stored separately on
site and collected by
licensed waste
management company
(Zoomlion)

Keep
waybills

Keep
wayhbills

Keep
wayhbills

Keep
waybills

Zoomlion

Zoomlion

Zoomlion

Zoomlion

12
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Origin | Type Reduction Hazard Disposal Tracing Tracing
Classification
Waste from Adopting Non-hazardous Leftinfieldto
silvicultural/ best decompose
harvest operations | silvicultural/
harvesting
techniques.
Office | Fluorescent and Best possible Hazardous Stored in adesignated | Keep Zoomlion
buildings | other electric bulbs | quality. container on siteand | wayhbills
collected by licensed
waste management
company (Zoomlion)
Used Printer Efficient Hazardous Stored in adesignated | Keep Zoomlion
cartridges printing container on siteand | wayhbills
practices, use collected by licensed
of electronic waste management
documents company (Zoomlion)
Stores | Plastic waste Reusing Non- hazardous/| Stored in adesignated Keep Zoomlion
(containers) containers potential for container on site wayhbills
recycling labelled Plastic (P)
and collected by
licensed waste
management company
(Zoomlion)
Nursery | Plagtic (Planting Use of teak Non- hazardous/ | Stored in adesignated | Keep Zoomlion
bags) stumps for potential for container on site waybills
planting recycling labelled Plastic (P)
and collected by
licensed waste
management company
(Zoomlion)
Site Medical waste Hazardous Arestoredin a Keep Zoomlion
Clinic/ medical waste waybills
First Aid container on site and
Box collected by a
licensed waste
management company
(Zoomlion) upon
reguest.
Table 1.4: Quantities of Waste Produced
Waste Streams Quantity produced in 2020
a) Solid
e Plagtic 9,120kg
e Organic 9,220kg
e Used vehicle battery (number) 7
e  Used tyres (number) 34
e Chemica waste/containers 25.29 kg
e Medicd 15.2 kg
b) Liquid
e Usedoil 416 litres
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5.2 How waste streams listed in 5.1 above are managed (handling, treatment and disposal)

FORM Ghanathrough its operational protocol on Waste Management (Protocol 04) continues to
adopt stringent measures in handling and disposal of all waste. In the year under review (2020),
awaste haulage and disposal contract with Zoomlion was renewed for all solid waste from FORM
Ghana. Reports on quantity and management of all solid waste are produced by Zoomlion
periodically. Used oil (liquid) is given back to suppliers (Total Petroleum Ghana Limited —
Akumadan) for effective disposal.

Waste stream Handling/Treatment Disposal

Solid Waste is sorted and stored in | Zoomlion GhanaLimited.
designated container's on  site
(Organic, Plastic, Medical, HazM at)

Liquid
Used oil Stored separately on site Total Petroleum Ghana Limited — Akumadan
Run-offs from Channelled into a decanter that | Qil is removed and given back to supplier
washing of separates oil and water (Tota  Petroleum Ghana Limited -
vehicles Akumadan).

Waste water is emptied into a septic tank.
Effluents from Channelled into a septic tank Licensed liquid waste management company
workforce when needed.

5.3 Brief information on the bushfire prevention, control of weeds/pest and biodiversity

conservation

a) Measures put in place to prevent bushfires

FORM Ghana has an intensive fire prevention program. The program is based on:
e Awareness raising among the neighbouring villages and the workers
e Thecreation of fire breaks
e Firesurveillance using four (4) fire towers
e Continuous posting of rapid response teams that have been specifically trained in
firefighting.
b) Practices employed to control weeds and pest

The entire teak plantation has reached closed canopy stage and thus, weed growth is naturally
suppressed. However, at specific spots where the trees are either young or growth is uneven with
grown weeds, both manual and chemical weeding practices are used to control weeds.

Regular surveillancein line with an operational protocol on integrated pest management (Protocol
29) guides the control of pest in the plantation. For the year 2020, no pest that required control
wereidentified in the plantation.

c) Practices employed to conserve biodiversity

Biodiversity conservation is ensured by FORM Ghana through the protection of buffer zones
within indigenous vegetation, strict control of hunting and through fire prevention. The
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monitoring of the effect of these conservation measures is undertaken periodically within every
Syears (latest report on flora monitoring is available at www.formghana.com).

5.4 List soil management practices undertaken (mulching, soil erosion control etc)

FORM Ghana protectsthe soil through reforestation practices and erosion control. Erosion control
ismainly along the roads.

5.5 How did these practices contribute to increase in production levels?

No increase in production is detected or expected from soil management practices. However,
management practices continue to conserve and stabilize the soil for suitable growth of the
plantation.

5.6 Did you experience disease/pest infestation?

No disease/pest infestation was experienced in the Asubimaand Afrensu-Brohumaforest reserves
for the year 2020.

a) If yesindicate the type(s) of disease(s)
b) How were the diseases/pest treated/managed?
No disease/pest infestation was experienced.

c) Practices employed to manage admitted farms

No admitted farms are found within the FORM Ghana area in Asubima and Afrensu-Brohuma
Forest Reserves.

d) Practices employed to manage neighbouring communities

FORM Ghana actively engages neighbouring communities through the organisation of
stakeholder meetings and sensitisation fora. For the year 2020, stakeholder meeting was
organised on the 08/09/2020.

€) Practices employed to manage livestock grazing/fire

Livestock grazing is not alowed in forest reserves and no incident of grazing was recorded
throughout 2020 in the Asubima/ Afrensu-Brohumaforest reserves. Fire is managed as discussed
under Section 5.3a above.

15


http://www.formghana.com/

-
form' ...

phani

2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves

5.7 Brief information on the chemical management and practices to prevent/control discharges
of chemical contaminants into the environment
5.7.1 Chemica management
a) Quantity of chemicals utilised and final disposal of containers, unused or expired products

Type of Chemical Source = Quantity Disposal of Qty of unused or
used 2020 Containers expired products
Glyphosate (Kaach/ Dizengoff, 1747kg @ Stored separately on site | None
Sunphosate/Glyphader)  Accra for fina disposa by
Zoomlion

*MSDSfor chemical attached in Appendix

b) Management practicesin placeto prevent/ control dischargesof chemicals contaminantsinto
the environment

FORM Ghana through its protocols and procedures continues to adopt best practices to
prevent/control chemical contaminants from being discharged into the environment. Key
practices as outlined in Protocol 05 on Responsible use of pesticides, Protocol 04 on Waste
Management and P16 on Storage of Fuels, lubricants and toxins, include:

e Chemicalsare stored separately from ails, fuels and lubricantsin a secured and watertight
place.

e |In case of aminor leakage of fuels, lubricants or chemicals the spillage is soaked up with
sawdust until the floor isdry. The saturated sawdust is disposed of into adesignated waste
bin for hazardous materials.

e All magor spillages drain into ponds and are collected into containers. The remaining
spillage is soaked up with sawdust until the floor isdry.

e All storage areas are furnished with impermeable materials (concretized, metallic) to
prevent all spills from contaminating the soil.

e Empty chemical containerswastes are stored separately on site and disposed of in
accordance with acceptable practices.

5.8 Indicate resource use (water and energy) for reporting year

Table 1.5: FORM Ghana Resource Use for 2020

Type of Resource | Quantity used
Water

Borehole 2974 m®
Irrigation 22338 m®
Energy

Grid Power (VRA/NEDCOo) — Purchased 33722.4 kWh
Renewable (Solar) — Company Generated 10635 kWh
Diesd 45607 litres
Petrol 3336 litres
Oil (Lubricants/Engine oil/stroke oil) 618.5 litres

16



Form. ...

ghans

2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves

Borehole water consumption for 2020 Irrigation water consumption
Figure 1.3: Water Consumption for 2020

Figure 1.4: Fuel Consumption for 2020

Figure 1.5: Electricity Consumption for 2020
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5.9 Explain the variation (increase/decrease) in trend

Water Use:

The variation in water use is largely dependent on seasonal changes. Thus, weather conditions
such as raining season and the dry season lessen vis-a-Vvis increase water demand respectively.
From both consumption and irrigation graphs (see Figure 1 above), water demand is high between
November and February. Irrigation of nursey endsin February to alow for hardening of seedlings
while use of borehole water continues to rise due to the presence of workers, until April when the
raining season starts. Between April and November, water use for both consumption and irrigation
are generaly low.

Fuel Consumption:

FORM Ghana uses petrol, diesel and oil to operate various machinery in the plantation. Majority
of the machinery in FORM Ghana including operationa vehicles and generator are powered by
diesel and hence, the graphical peak of diesel throughout the year in the fuel category as seen in
Figure2. Other machines such as motorcycles, chainsaw machines, Bakkie-Sakkies and vehicle
washing machine also use petrol. This explains why the consumption of petrol is the second
highest in the fuel category. On the other hand, oil (consisting of lubricants, stroke oil, engine oil)
are low throughout the year due to interval usage such as during vehicle servicing or during the
operation of chainsaws.

Electricity Consumption:

FORM Ghana generates its own electricity from solar and complements its power needs from
purchase of grid power from ECG/NEDCo. While the consumption of solar power gently changes
from month to month, there are sharp fluctuations with grid power. Weather conditions (such as
cloudy weather) coupled with the need for power account for the decline in solar power from
April to July. Grid power was not purchased in months such as February, July, August, October
and November because, power from solar together with surplus from previous months were able
to cater for demand.
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6.0 OCCUPATIONAL HEALTH AND SAFETY (OHYS)

6.1 Indicate any OHS training undertaken during the year under review

Table 1.6: FORM Ghana OHS Trainings undertaken in 2020

24/01/2020 Fire fighting

20/03/2020 COVID-19

23/03/2020 Chainsaw Refresher Training

26/03/2020 General fleet user practical assessment

04/06/2020 Waste Management

16-17/06/20 First Aid refresher training

19/06/2020 Chemical weeding refresher training

16/07/2020 Snake and Insect Bite

14/08/2020 Defensive Driving Fundamentals

19/08/2020 Security issues

28/08/2020 Personal Hygiene

28/08/2020 HIV/AIDS awareness and screening

01/09/2020 COVID-19 Refresher training

7-11/09/20 Forest Fire Refresher Training

08/09/2020 COVID-19 Protocol Training

01/10/2020 Transport Protocol

28/10/2020 Training on Complaints, Grievance
and Concern

30/10/2020 Communicable disease

10-11/11/20 Pruning training

16/11/2020 Forest Fire fighting

6.2 Did you undertake medical check-up for staff?
If yes, indicate the number of staff and frequency

29Permanent

115Permanent, 22Casual

17Permanent
11Permanent, 2Casuals
134Permanent
81Permanent
16Permanent

2Casual, 155Permanent
2Casual, 13Permanent
33Permanent
116Permanent, 4Casua
116Permanent, 4Casual

110Permanent, 4Casual
22Permanent, 2Casual
132Permanent, 4Casual
12Permanent, 2Casual
4Permanent

110Permanent, 4Casual
46Permanent ,4Casual
27Permanent, 25Casud

Medical check-up was carried out for 15 chemical sprayers.
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6.3 Have you registered staff under any health insurance scheme? If yes, name scheme

Y es, FORM Ghanaworkers are registered under the National Health Insurance Scheme of Ghana.

6.4 Do you have the following?

Washrooms Four (4) units are available on site for use

Personal Protective Equipment Specific PPE’s are provided for various job roles
in line with FORM Ghana’s Protocol on Personal
Protective Equipment (P10).

First aid kit Each team in the field has a first aid kit and a

trained first aider. All vehicles have first aid kits.
In addition to the First aid kits, a Clinic is
available on site to provide first hand medical
services.

Fire extinguisher and other safety equipment | Fire extinguishers are kept at strategic locations
on buildings at site. All vehicles are also equipped
with fire extinguishers.

Other safety equipment includes. smoke
detectors, firefighting equipment and emergency
assembly point.

6.5 Did you record any accidents during the year?

Table 1.7: Types of accident and frequency recorded in FORM Ghana for 2020
Throughout 2020, ninety (90) work related minor accidents were recorded in the plantation. Also,
four (4) major accidents were recorded. Mgority (69) of the accidents were recorded during
manual weeding. The table below gives details of the accident records for the year:

Type of accident Frequency Nature of accident (Major/Minor)

Insect bites 40 All minor

L acerations 48 Minor 46/Magjor 2

Bruises 3 All minor

Fracture 2 All major

Sprain 1 Minor

Total 94 *Major: Accidents requiring suturing either at
siteclinic or hospital.

*Minor: Accidents which are manged either

withfirst aid or at the siteclinic and do
not require suturing.
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6.6 What accounted for these accidents?

Accidents from insect bites were often from bees in the plantation while lacerations were mostly
as aresult of accidental slip-off of cutlass.

6.7 How were the accidents managed?

FORM Ghana places priority on Occupational Health and Safety of its workforce. Hence, the
company haslaid down proceduresto conduct investigation on all accidentsthat result in injuries.
After investigations are conducted, corrective/remedial actions are put in place to forestall the
recurrence of similar accidents. Victims of work-related accidents are usually attended to by
trained first aiders and transferred to the site clinic. A trained health practitioner at the clinic
assesses the injury and treats the victim or refer to the hospital.

6.8 Brief on Company’s emergency response plan?

FORM Ghana has a protocol which outlines the actions to be taken in the case of an emergency.
This is Protocol 08 First Aid Procedures & Emergency Evacuation. The protocol makes
provisions for first aid training, usage and composition of the first aid kit and handling of
accidents.

In addition to the protocol, FORM Ghana has put in place emergency control measures such as
installation of smoke detectors, creation of assembly point, posting of warning/caution signages
on buildings and equipping every vehicle and building with fire extinguishers.

6.9 Community social responsibility

As part of FORM Ghana’s social sustainability principle, the enhancement of the wellbeing of
communities within the fringes of the reserve is key. The Company thus strives to maintain a
cordia relationship through regular engagement and aiding in projects as part of its corporate
social responsibility. For the year 2020, the table underneath gives details of the various activities
carried out in line with the Company’s community social responsibility:

Date Activity Location No. of
Participants
04/02/2020 Community development project — Sod = Akumadan 20

cutting event for the construction
[facdift of Faith Primary School.
16-17 Independent Resettlement Action plan  Berekum /Akumadan 5
/03/2020  audit by FORIG.
14/05/2020  Community meeting — Discussion on Akumadan (Apesika) 16
illegal activitiesin the plantation.

17/07/2020 Durbar — Handling over of six-unit Akumadan 200
classroom block to Akumadan
township.

08/09/2020 Stakeholder meeting — First Akumadan 46

stakeholders meeting with fringing
Communities, Forestry Commission,
Ghana National Fire Service, Chiefs &
Elders, Stool Lands, and Farmers.
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16/11/2020 Community visit— Fireeducationand  Akumadan 26
social monitoring survey. (Esereso/K onkomba)

17/11/2020 Community visit — Fireeducationand  Akumadan (Atrensu) 20
social monitoring survey.

18/11/2020 Community visit — Fireeducationand  Akumadan (Apeska& 25

social monitoring survey. Nkubem)

19/11/2020 Community visit — Fireeducationand  Akumadan (Joe 21
social monitoring survey. Nkwanta)

20/11/2020 Community visit — Fireeducationand  Akumadan 52
social monitoring survey. (Amponsakrom &

Nkukuasua)

21/11/2020 Community visit — Fireeducationand  Akumadan (Meta) 41
social monitoring survey.

12/2020 Domestic firefighting training Akumadan 26
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7.0ENVIRONMENTAL MONITORING

7.1 Water Quality Monitoring data

Table 1.8: Water Quality Monitoring Data for Ste Borehole — Akumadan

Foraats o it Feiwre

Parameter Standard Quarter 1 Quarter 2 Quarter 3 Quarter 4
Specification

Total Dissolved | 1000 mg/l 17.00 23.00 17.00 19.00

Solids

pH 6.5-8.5 5.38 6.24 5.82 5.92
Temperature ©0) - 29.70 29.20 27.30 29.30

Nitrate (mg/l) 50 0.50 2.10 0.25 3.50

Ammonia(mg/l) | 1.5mg/l 0.00 0.05 0.10 0.30

Phosphate (mg/l) | 0.3 mg/l 0.20 0.25 1.23 1.12

Turbidity (NTU) | 5 0.00 0.08 0.48 0.00

COD

Table 1.9: Water Quality Monitoring Data for Asubima Stream — Akumadan Plantation

Parameter Standard Quarter 1 Quarter 2 Quarter 3 Quarter 4
Specification '[ys [ps |[usS [DS |us [DS |[us |[Ds
Dissolved - 29.00 | 37.00 | 46.00 | 36.00 | 23.00 | 22.00 | 20.00 | 19.00
Solids (mg/l)
pH 6.5-9.0 6.28 | 6.17 | 6.70 | 6.70 | 651 | 637 |6.21 |6.17
Temperature °c) - 29.20 | 29.30 | 29.20 | 29.20 | 27.30 | 27.30 | 29.50 | 29.70
Nitrate (mg/l) - 300 | 400 | 456 | 620 | 825 | 400 |3.00 |1.90
Ammonia (mg/l) 0-1.0 000 | 150 | 0.21 | 0.30 0.20 008 | 025 | 0.12
Phosphate (mg/l) - 016 | 022 | 048 | 0.22 | 332 | 290 | 452 | 223
Turbidity (NTU) 0-75.0 541 | 686 | 415 | 236 | 37.11 | 812 | 17.47 | 9.22
*US— Upstream; DS— Downstream

Table 1.10: Water Quality Monitoring Data for Afrensu-Brohuma Stream — Akumadan Plantation

Parameter Standard Quarter 1 Quarter 2 Quarter 3 Quarter 4
Specification | US DS us DS us DS us DS
Dissolved Solids - 54.00 | 35.00 | 33.00 | 30.00 | 26.00 | 24.00 | 26.00 | 24.00
(mg/!)
pH 6.5-9.0 594 6.24 6.55 6.52 6.27 6.25 6.11 | 6.00
Temperature ©c) - 29.20 | 29.10 | 29.20 | 29.20 | 27.30 | 27.30 | 29.60 | 29.70
Nitrate (mg/l) - 280 [250 [521 |456 |425 [375 [250 |260
Ammonia (mg/l) 0-10 0.00 |000 |[0.18 |0.07 |0.13 003 |015 |0.12
Phosphate (mg/1) - 023 (018 |024 |020 |228 |[305 |1.83 |219
Turbidity (NTU) 0-75.0 748 |840 |201 |6.24 | 986 14.72 | 9.72 | 13.96
*US— Upstream; DS— Downstream
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7.2 Variations (trends) between the baseline and current values of riversthat traverse the

plantation

Table 1.11: Comparison of Baseline and current water quality parameters of Asubima Stream

Parameter Baseline Current Values 2020

Quarter 1 Quarter 2 Quarter 3 Quarter 4

us DS us DS us DS us DS
Dissolved Oxygen | 0.80 29.00 | 37.00 [ 46.00 | 36.00 | 23.00 | 22.00 | 20.00 | 19.00
pH 6.72 6.28 6.17 6.70 6.70 6.51 6.37 |621 |6.17
Temperature - 29.20 | 29.30 [ 29.20 | 29.20 | 27.30 | 27.30 | 29.50 | 29.70
Nitrate 24.70 3.00 4.00 4.56 6.20 8.25 400 |3.00 |1.90
Ammonia - 0.00 1.50 0.21 0.30 0.20 008 |025 |0.12
Phosphate - 0.16 0.22 0.18 0.22 3.32 290 [452 | 223
Turbidity 6.15 5.41 6.86 4.15 2.36 3711 | 812 |17.47 | 9.22

7.3 Explain variations observed

From the comparison, FORM Ghana’s activities in the Asubima Forest Reserve have a positive
contribution to the enhancement of water quality parameters especially on dissolved oxygen level
and turbidity. Variationsin parameters can be attributed to conservation practices such as creation
of buffer areas along water bodies, restoration of riparian zone vegetation and avoidance of
chemical use within buffer zones.
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8O0OMEASURES TO IMPROVE ON FORM GHANA’S PERFORMANCE
(ENVIRONMENTAL QUALITY AND OPERATION)

For the ensuing production year 2021, FORM Ghanawill continue to improve its performancein
conformity with national and international requirements. The Company’s Environmental and
Social Management Plan (ESMP) and operationa protocols in line with FSC Principles and
Criteriashall provide aguiding framework for continuousimprovement. As part of environmental
quality and operational performance measures, the Company shall:

e Continue to ensure strict adherence to standard recommendations for the use of approved
chemical pesticides with adequate measures to minimize the impact on biotic and abiotic
environmental media.

e Conduct regular trainings on appropriate waste management approaches in line with the
Company’s protocol on waste management (Protocol 04).

e Continue to enforce periodic monitoring of environmental parameters within the Company’s
area of influence.

e Continueto conserve biodiversity and assess the impact of conservation measures through a
floraand fauna survey.
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CONCLUSION

In the year 2020, FORM Ghana just as the rest of the world had to strategically plan its operations
to avoid the contraction and spread of the novel COVID-19. Aspart of strategic decisions, conscious
efforts were made to ensure that various requirements for environmental, social, and health and
safety safeguards were stringently complied with. Guided by operational protocols, FORM Ghana’s
environmental aspects such as biodiversity conservation, waste management, chemical use, resource
use and others were monitored. The Company as well undertook projects to fulfil its social
responsibility mandate. Also, in line with an OHS Policy, FORM Ghanain the year 2020 pursued
the health and safety of its employees through measures such as safety trainings, medical screening,

health insurance and provision of safety materials.

26



Form“m...m

phani

2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves
APPENDICES

Appendix A: Material Safety Data Sheet for Glyphosate Chemical Pesticide

MSDS for Sunphosate
WYNCA SUNSHINE AGRIC PRODUCTS & TRADING CO.
Wynca LTD
;‘jﬂ'\‘)‘ ADD: BLOCK 24, PLOT ND.10, DADEBAN ROAD, NORTH INDUSTRIAL AREA
LA ACCRA, GHANA. P.OBOX: CT1883 ACCRA
Tang™ -
SUNSH|NE FAX: 0302-221132 TEL D302-221132

WARNING

e Read label first before using product

PRECAUTION
e Do not eat, drink or smoke when handling the product.
e Avoid contact with cyes or skin
* Wear suitable protective clothing'keep product away from food, feed and drinks.
e Do not comtaminate any water body with left over spray solution
* Do no usc ecmpty containers, punch and destroy them,
¢ Wash hands, face and change clothes after use.
FIRST AID

o Get medical and immediately

e [fin EYES, flush eyes with plenty of water for 15 minutes.

If on SKIN, wash skin thoroughly with soap and plenty of water for 15 minutes,
o [fSWALLOWED, immediately dilute by drinking milk or water.

ANTIDOTE

e No special antidote,
CAUTION

o Safely keep out of reach of children.
GENERAL INFORMATION

e SUNPHOSATE-G 15 4 systemic, non-selective foliar herbicide which when applied s
absorbed by the green parts of the plan, It translocates into the plant and kills it entirely.

e [Itisused in forestry, tree crops and the contro! of aquatic weeds.

e SUNPHOSATE-G has no resicual soil activity and 1t 1s used m “zero tillage™ mn maze
production.

DIRECTION FOR USE

e Apply product on active growing weed.
e Do not apply product if rain threatens
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WYNCA SUNSHINE AGRIC PRODUCTS & TRADING CO.

LTD
ADD: BLOCK 2A, PLOT NOA0, DADERAN ROAD NORTH INDUSTRIAL ARFA
ACCRA GHANA POBOX CTi283 ACCRA
SUNSH|NE v FAX: 0302-221132 TEL 0302-221132

o Avoud spray dnfi 1o nearby crops
o Spray at a low pressure to gibe uniform average droplets on the target weeds.

EQUIPMENT
o Apply with knapsack or mounted boom spravers,
RECOMMENDATION

o Rate of application for annual grasses with the height of 30cm — apply 2.25kg/ha to cover
10000m? , For perennial grasses — apply 3kgha. For sedges and other difficult weeds .z,
Imperata sp cte. Apply 4kg'ha.

o Do not enter field 7 howrs after spray
Water volume: Apply 450 - 600 hitres of water per hectare depending on the weed
density.

o With knapsack sprayers. Apply 50g — 80 g in 15 — 16litres of water.
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MSDS for Glyphader
GLYPH&DERIE 75 Date crawisd L3R FET

EES==MATERIAL SAFETY DATA SHEET

1, CHEMIC AL PRODUCT AND COMPANY IDENTIFICATION

BUPPLIED BY S0PA SIVER INTERNATIOMNAL
33-85 Boukavard Vincant Aol
T3 Paric - FRAMNCE

TEL. =331 44 08 53 00
FAx, =33 144 06 = 55

PRODUCT : Cahpihnsats
CHEMICAL NATURE Wated Soluble Granule (5G]
Giyphosate G0 oMo aa, = THT %y Amnonium sall of Glyphosals
CHEMICAL FAMILYWUSE: Amireginaphonks | Glyeins deivalived Hakilcsde
FORMULA: CoHy N Oy P
CHEMIGAL SYNDNYMS: IUPAL: W phosphonomaethyl) giycine

2, COMPOSITIONANFORMATION OMN INGREDIENTS

Ingradisnis Cailnd CAS MO
Active Ingredient:
GLYPHOSATE Sall of ssmimegeseen FE.T % wow min 107 1-83-6

Other ingredients:

Surlactant and Tormvdsling
ingredients 2d.3 % wow
Soxdium Sulphite 0.5 % wiw meax

3, HAZARDS IDENTIFICATION EMERGENCY OVERVIEW

EMERGENCY OVERVIEW:
WARMNIMG-POISON, Kaap oul af repch of childeen, Avold comact with sking eyes and clolhing Do ral nhals finsee, Sevensdy
irmkaling o eyes, May cawss skin rmation. Harmiful if absorbed through the skin, Harmiul if swastiowesd or nbaked

EFFECTS OF ACUTE EXPOSURE:

INGESTION: Harmdul if swallpwed, May causa nasaa, yomiling, abdominal pain, dacraasad blood pressura,
miuacle weakness, ond muscls spasms.

SHIN CONTACT: Kay cause shohi ramsiant imliation, Qverenpasune by skin absombon may cause nausea, womitmg
aixdomenal pain, dacroacad bMood prassue, muscle weakmass, and musclo Epasms.

INHALATION: Comaires malerials had may be modesaisly 0aic, Vapours coulld causs headache, dizzinass,
raspiradary imtabon and symploms simitar io those from ngeshon

EYE COMTALCT: Cauias savam aya Irmlation incheding comeal opacily ard Freversitle aye damage, Caisas adrmss

arvd Teawing. Vapours & misl can cacsa imitatioan

MEMCAL CONDITIONS AGGRAVATED:
Ekin avposura may aggravasa procwisting ckin condiions
inFalation af misl mey aggiavaie preexisiing respiaiony condiomns.

PRINCIFLE ROUTES OF EXPOSURE:
Eye cantact Skin absamiion. Inhatation. Oral

CHRONIC EFFECTS/CARCINDGEMNICITY:
Mo affact

REFRODUCTIVE TOXICITY:
Mo afect

GENOTOXICITY:
Mo

TOKICOLOGIGALLY SYNERGISTIC MATERIALS:
OTHER:
Mono Knorar.

4. FIRST AD MEASURES

AOF PROTECTION DEPARTMEN Tr————
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GLYPI‘MER# 15 Cuts crmmted @ 13,0507
S=——=MATERIAL SAFETY DATA SHEET"

INGESTION; Mewar giva anything by maowth 1o an uncanscipus person. Gal medical abiention and show the
prrediac] ek

SHIN: In casa of contack remowa contaminatad clothing and wash skon thamoughly with soap and
watar.

INHALATION: H inhaled, remova o fresh air and pat medical attenlicn or congact a Paisan Cantrol Cangra

EYES: For eve comadd, Mush with plenly of wader for 8l Baat 15 minules. Gel mmedale medical
attenlicn.

HOTE T3 PHYSICIAN: Sympiomatic raaimani

5. FERE FIGHTIMG MEASURES

FLASH PCHNT: Mo abject

CONNTIONS OF FLAMMABILITY: Mo Flarnmabia

FLAMMABLE LIMITS [N AIR - Upper {%) M

FLAMMABLE LIMITS IN AIR - Lowar [} MA,

AUTHGNITION TEMFERATURE: M

SENSITIVITY TO MECHANICAL IMPACT (YN} HA

SENEBITIVITY TD STATIC DISCHARGE: MA

EXTINGLISHING MEDIA; Oy powdar, carhon domds, waler ar foam

SPECIAL FIREFIGHTING PROCEDURES: Special fire fghling procedures: lsslate fre area. Evacuale the

BENpliag And avasusle dowvaind

Avoid spresding of confarminaied exfinguishing agenl in tha
arvironmant, Minmize use of walar to prevant enviranmenial
porcamnabon Do nat braathe smoka. gasas, ar vapour genarasad
Heap fire axposed conlainers cool by spraying with water

Wioarr full probactive

Firefighlers snould wear seif-comained breatibdng appasaios ard full
protactive clothing whan fighting chemica! fires. Minimize and
eanlam water nunall.
_Equipmisnt should be Fhoroughly deconiaminaled afler use.

. ACCIDENTAL RELEASE MEASURES

ACTION TO BE TAKEN IF MATERIAL 15 RELEASED OR SPILLED:

Use safely squipment ard procedures sopropriale 1o the sipe of the apill. Keep unneceszary peopla away. Avoid runcfl Lo natura!
At and sewers, Surrcund ard abeoih spdles with inert materssl such A8 perite, savwdiesl, clay granches, vermicuiits, samd o @
Contam al affecied material in a closed, aballed comainer for proper depesal, Msolate from olbar wasle matanals. Clean
cantamnated area 50k &b hand sufaces wikh detergent and waler, collecting chaaring solubicn for proper disposal. Large spils e
sofl or similar suraces may necessitale ramaval of top soil

Clean sonvaminated Moo and objects thamughly, absardng anvironmental regulabans.

Do nod dscharga into the drainsisurace walen'gnoundwadien

Keap peaple and animals awany

7. HANDLING AND STORAGE

HAMDLING:  Avoid confact wilh tha ayes. skin and ciothing and avod inhalation of product or spray misl. f in ayes. wash if
immedialely with waler. Afler handing and befare ealing, dinking of smaking, wash hands, erms and face
thoroughly with soap and waler

STORAGE: Stora in tha closed, ongnal container m a dry, ool wall-vwanbliaied srea, cul of diect sundighi, Stona in locked
room or plece away roen chikdren, snimals, food, anma fesd, seed and fetlizers. Keap away from all ignition
soucees and protes] rom axirame baat and cold

8, EXPOSURE CONTROLEFERSONAL PROTECTION

CROPF FROTECTION DEFARTMEN Tr—
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G’LHPH&DE’RE '?EI Oate creatad P ET R
s——MATERIAL SAFETY DATA SHEET
ENGINEERING CONTROLS: Lse in & wall venllaled ares. General veniation with & good source of

maka-up air recommended as minimum for indooe sRuations, Yentilabon
shiid ba Adedusals bo maingain air corceniralions Delow sepasies Imils

RESPIRATORY PROTECTION EQUIPMENT: Lge an aporoved pasticide respirater 1T venditalion s nol sdequale of
sxpoesune ko sprays, misks ar vapows & (kaly.

PROTECTIVE GLOVES: Al Gpes ol chamical-rasislant giovas Tor handling chamicals  arg
aoceplahla, pravided kst they can be deaned. Rinse ghoves before
remowal, Gloves ara nod mequired for applcalor in erclosed fractor or
aiFplane cochph,

EYE AND FACE PROTECTION: Goggias or face shiald whan handing concantrale

OTHER PROTECTIVE EQUIFMENT: Long sleeved =hin, bang panls, socks and shoes afe minimum work
ciothing. Coweralls or & chemical-resatant apron should slso e wam when
open pauring Trom condalmers grester fhan 5L Use olber equipemesn
appropniate o spedfic siuation

VENTILATION: Lise anly in wall venblated area

9, PHYSICAL AND CHEMIC AL PROPERTIES

BOILING POINT, > 150 "L

VAFPOR PRESSURE: 8 % 107 mPa {250}
VAPOR DEMSITY fadr = 1) M

FREEZING POINT: M

MELTING POIMNT: = 180G

PHYSICAL STATE: Sightly yelow So whita granular
OOeDUR: Speaific: aoour

COLDUR; SRghlly yalcea 1o whils
ODOR THRESHOLD (ppm)- A

EVAPORATION RATE (butyl acatate = 1); MR

SPECIFIC GRAVITY (watar = 1): Man

DENSITY (20°C); S50 gL = B0 Mk dansity)
pH:- 4.0~ 6.0

SOLUBILITY M WATER (25°C): 144 + 15 glipH 3.2)
COEFFICIENT OF WATERIMML DESTRIBUTION: K. leaP==<-3.7

Mods: Physical data ara lypical values, bul may vary from sample fo samgla. A typical value should not be construed as &
guarantesd analysis or 25 3 specificakion

10, STABILITY AND REACTIVITY

ETABILITY: Slabie,

HAZARDOUS POLYMERLZATION: ek knaem b ooour

HAFARDOUS THERMAL Mone Knocan

DECOMPOSITION/COMBUSTION PRODUCTS:;

INCOMPATIBILITY (MATERIALS TO AVOID): Can induced a reaction with metal {do nod store o use this product in oo,
palvanized sieal orno varmish)

CONDITIONS TO AWOED: Mone Knosm

11, TRRIGOLOGIGAL INFORMA TN

ORAL LO50 Fal 4230 GG
DERMAL LOSD0: Rt = 000 migikg
4 HOURS INHALATION LC50;  Rat =5 miL
EYE IRRITATION; Rabil i ey irsilant

SKIN IRRITATION ; Faban Fiid skin Erram

SKIN SENSITIZATION - Gisnea pig Mot sensiizn

Mote Lata am from Eborateny studias concucied on GL '

12, ECOLODGICAL INFORMATHON

ECOTOXICOLOGICAL INFORMATION:

CROP PROTECTIDON DEFARTNEHN T
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GLYPHHDERE I-l|:I Oote cranbed 13 DA ET

S===MATERIAL SAFETY DATA SHEE

B6-HOUR LCSO; Rambow irouk B m'l
BE-HOLUR LCSO: Bluegl sunfizh 120 gl
48-HOUR ECS0: Draphnia magra TAD ml
L5 Bobwatite qusal »3851 ik
OR&L LDS0: Bees 100 piphes
CONTACT LOSD; [=T0ar 100 i
hiols - Dt on Aciive Ingradient

ENVIROMMENTAL FATE INFORMATION:

in mammails, following oral adminisiration, glyphosate is very rapidy ascreled unchanged and does not bicaccumulate.

in plants, skavly metabolided 1o aminemaldphosphonic acid. which is e major plant metabolile in aail (Teld), OTSD 1-30 days,
depanding on edapnic and climahc conditons, 0 watar, QTHD vanas Fom a few 1o 3 days, Photodegradabion In waler poours
under patural condians, DTS0 33-TT daye: no substantal phalodegradation in soll was eeorded ovar 31 days. In a lab whale
sysiem with wabar and sadimani, DTS 27148 days (aerobic), 14-22 days (anasmnbic], The majer matabolite in 5ol and waier is
amenmethy] phagphonic &

13, MEPOEAL CONBIDERATIONS

DISPOSAL METHOD:

Far infarmation on disposal of unused, wiwanbed produecy, contact tha manufacturar or tha provincial regulatory agency, [Esposal
should be made in accondance with ledersl provincial and local feguialions, Cantact the manfaciurer and Me provinsal
regqulatory agency In case of a spll, and for clean 1 of spills

Emglied container ralang wapor and product regidue. Ohserve all labalad safeguards unlil containes i& cleaned, recondifoned af
deatroved. Do nod meusa confainer Tor any purpose IF applcable, relen consiner in acoordance with elum program. B &
recyclable comainer, dieposs of al a conlainer colieetion sile. Contact local distributor, dealsr of municipality far e bealion of the
nivanes colieclion aite. Balane taking the conlainer 0 the collection &te, Tiphe of pressuns rings 1 emply conbaines adding ringing
b epray lank, and make conlaingr unsditable Tor Jurbar uee. I there s mo conlainer collection site in your area, dispose of the
containe in gocordence with provircal e inamants

14, TRHANSFORT IMFORMATICON

RAIL'ROAD (RIDVADR): g
SEA 1WA} 8
AlR (G OTAT &) g
LN, NUMBER: 3T
DG CLASS: MA
HAZCHEM CODE: g
FACHING SROU; 1]

15 REGULATORY INFORMATION

HOTICE! The imormabdon herein i3 presenied In good faith and believed bo be acturale as aof ihe effeclive date shown above.
Heraeear, no wamanty, express or implied, is give. Repulatary mquiremenls ae subject f2 changa and may difar from one
location o ancther, ©is i buyer's resporsiblily o enswe that s activilies comply with federal, stabe of provincial, and kocal
laars Thed fodiowing spacific infarmation s made tor Bhe ponpose of camplying wath nuomanous Tederal, siabe or prostneial, and ol
I and regulations.

16. OTHER INFORMATICN

ADDITIONAL INFORMATION:

abbravialions Lsad ihroughoud the MSDS arg MA = Mol avallabla
MAp =  Haot applcable
ME = None Estabiishad

This M50S summartsas aur besd knowiaogs of the haalth and safaty hazerd infarmaticn of the product and how io safaly handle
and use the product n tha wofkplace. Each user shauld read this MS0E and considar the information m tha condaxt of how the
product wiil be handied and used in the workplacs including in conjunclion with alber products. IF clarification or further infarrmaticn
13 naeded o gnsure thal en appropaosbe nsh aesassmand can be made, the user should conlsot this company. Sur resporsbiiby
o Fll!ldLl:-'!E godd s subject 1o our standard 1erms and conditions, a Oy of which i& senl 1o our cusiomars and B also avalabla on
reguasl

GLYPHADERE: Regisleresd Trademark of 531

| END OF M5D5S

CROP PROTECTION DEFARTMEN Tr——
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MSDS for Kalach

Product Mame: Kalach 700 WSG

@ Arysta LifeScience Page 1of &

SECTION 1 - PRODUCT & COMPANY IDENTIFICATION

B&RYSTA LifeScience Sowth Africa [Piy) Lad Tek: 031 514 58040
Co. Req. Mo; 2000001971207 Fax; 034 514 5611
7 Sunbury Dffica Park,

Off Dowglas Saunders Drive,

La Luci Ridge, South Afnca, 4019 emait info@arysta.co.za
L Wab address: arystalifesciance.co.za
Substance: gyphosatn
Praduct Nama: KALACH T00 ‘W55
Produict Use: Haibicids
Creation Date; May 20048
Revislon Dabs: Oclober 13
24 Hr Emergency Mumber: 02 771 2712
In case of Poisoning:

Pogan Infermatien Cenlra 082 446 6246
Tygarbem Hospial (0271931 6120
Paisan Emergency Enguines (021) 6A 22T
In caze of Spikage:

HAFRAAT: CE00 147 112

SECTION 2 - COMPOEITION ! INFORMATION OR INGREDIENTS

Common Name: Giyphasds
Chamicad Nama: i+ [phaosphoncmathylinhycing JUPAC)H
TAT N 1001-83-6
Chesnicad family: Phesphanogheing
Chamical formula: CaHa M0 P
Malacular walght: 1641
Utse: Hesttaride fior T control o & wide range ol annusd and perernial geasses and eoadisat weads
Formulatian; ghprosaia (gycrel Tl g aefig
ighypheaste sodum saft 934 gkl

MB: The reaction with Glyphosate acid and Sodium carbonale releases carbon di-oxide gas [(12.9%] that reduces inert mass. Mass
compensated by the acdition of Sodium carbonate,

Symbolz xn
Incication of danger; Harmid if samlloand
Rigk Phrasen; R R 36, RS2 R 54

SECTION 3 - HAZARD IDENTIFICATION

Toxicity class:

WHD Table SIEFA 1 A bow oagody herbicide.
Likedy routes of exposuara:

Skin confact, ngestion and inhalaion

Shin: Mon-eitating o skin.

Eye contaci:

M cansse mbd @yl ImRatian Cause temporany mig Ss0minrs mech a5 watarng and redress of tha apes
Ingestion:

Ieinimadly faxc

Inkalatian:

Meimimalty taxic by inhalakon,

SECTION 4 - FIRST AID MEASURES AND PRECAUTIONS

Sympiorms of ghphasate poleaning induda; hesdachs, vomBng and darmhosa

Inkalatian:

Ramoye saunce of contamination, of mowe vickim (0 fresh ar, Keep affecied person warm and al st Treal symplomalicaly and
supporivaly. Adminisinaton of oxygen shoud be pariamied by quaied parsorned. Gel maedical sfianton Il afects persisl.

MATERIAL SAFETY DATA SHEET
Issued by: Arysia Litssciencs South Atnica Phora: 037 514 5600
Poison Information Cenfra: 082 446 B248; Tygerbeng: (021) 331 €123; Poison Emergency Enguiry; (021) 683 5237
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Product Mame: HKatach T WSE

@ Arysta LifeScience Page 2 ol 5

Skim contact:
Move Bm viclim bo fresh ar and remove all conlaminabed cioihvrg, shoes and leather goods,  Gently wipe off peoess chemical, ‘Wash
affected skin arsas gently and theroughty with waler and ren-abrasive soap. Da ral rub the skin. 1T iriatian persisls, sesi medical advice.

o contact ;
Fr:lrram-.er,r flush the eyes with desn, genty flawing lukewann waler or saline schilian for 20 minutes, nolding the eysid(s) open. | irdlatian
perzisls, s Phadia advis.
Ingesiion:
Hawe vichm rinse mouth Sanughly with waer. Do nof induss vamBing. Seek medical sdvice immedistsly shoveng conilainer and label.
Advice te physician:
Theee is ne specific anfidebe.  Traal sywplomabicaly and supporivaly as and wien mquired.  Remowve by gastric lavage amd catharsis, bul
not T vichin is unconssioes. Gise ooygen i respiralion is dapressid

SECTHIN § - FIRE-FIGHTING MEASURES

Waep Nie exposed conlamers cool by apray g wilh waeet

Fire and sxplocion hapsnd:

Flash point; Mone, This maserial is not flammable.

Extingiiishing sjenta:

Ewxinguesh fires with carson dioxde, dry powdes, or aicohokreaistant foam, Wister spray can be used for coofing of uraffected stock, bul
avaid yater oming in conlact with the podud  Use as file waler s possible, Use soray or fog. 5old stream may cause spreading
Contar water used for fine Sghving far e disposal

Fira fightlng:

Remove spaciators from sumoundng area, Remava canlainer fom fime area if possible. Contan fro contral agents for laler dsposal. Use a
recomimendesd sdngushing agerd for the Hype of sumounding fire, Awold inhaling hazardous vapours and fumes fram buming maledials
Kaap upwind,

Persenal pratective squipment:

Fine may produce rrilaling of pasonous vapours [boxic lures of carban manoxice, phoespharus oddes and ninogen oodes), misls of other
procucts of combaston, Fire fighters and others fhal may be axposed shouid wear full profeciiee dethang and setf-conlained breaghing
Apparaus.

SECTION 6 - AGCIDENTAL RELEASE MEASURES (SPILLAGE)

Persenal precautians:

Do rot braathe in mest or fumes. Avold contect with skin and ewas. For personal prodeciion see Section 8.

Emvronmantal precautions:

Da fal Al erilaring drairs of walerosorses.  Spilage of urcesiiclisd dischorges nfn wabsr couFses [af pabls watens) o be repamsd
immediately to the Police and ko the Depariment of Water Emvironmenial Aaks.

Ciccupational spill:

Resrrde gl sources of Names and sparks  Adsceh spillage onda sard, eadth of any sullahle adaochent madsial Transfer ta & sonfainer foe
disposal. Wash the spiiage area with water, Washings muet be prevented rom entening surface waer drains. Do not Sush spilisd matenal
o dravres. Keap spaclators away

Contalmers,

Emplied corbainers retsin malenal reedue. Obeane el ebalad saleguarnds untl container = cleaned, recondibioned or destoyed.

SECTION T - HANDLING AND STORAGE REQUIREMENTS

Handfing;

Ao eantact wilh eyes, prolongsd eoniac] with stir, and Fnalation of spray and Tumes. Handle product with caulian, e wilth adeguats
vantisbon, Wash hands befoee esting, drinking. chawng gum, smokng or usng the foiiet. Remove dothing immediataly | tha harbicida
gels insica, Then wash skin fhoroughly using & non-abrasive spap and put on clean dothing, Operalors should changa and wash ciothing
aller use. Do nol apply diracly o aress whers surtans waker is pressal, or bo imlstidal sreas Belew the maan righ wabss mank. Walar Used
10 chean ouipmen| must be disposed of comecily bo avoid comamination.

Stomge:

Emresll;rm aeigimal labefled and classd condaings in dry. cool, shaded, welventloled sea awiy from beal, saorks and ather souices al
ignion. Do not store with other pesicides ferilizes, seeds loodstuffs and waler supplies.  Store away fom noompalible subelances.
Frocuct is incompatible with galvanized steel or urdined mild shesl. Keep out o reach of unauthormed parsons, cridren and animals. Locsd
regulstiors shoud be campbed wilk

MATERIAL SAFETY DATA SHEET
Issued by Arysia Lifesclence Sowth Africa Phane: 031 514 5600
Poison Information Centre: 082 446 8946 Tygerberg: (021) 531 E129; Poison Emergency Enguiry: (021) 689 5227
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Product Mame: Kalach 700 WSG

@ Arysta LifeScience Page 3 af &

SECTION & - EXPOSURE CONTROLPERBONAL PROTECTRON

It = essental fo piovide sdequale venlishon The messies appropnats fo 3 parbicisr work 28 depend an bow this matenal is used and
on the exient of exposure.  Ensure thal conteol systems are property designad and mainlsined. Comply with occupatonal safesy
erwironmental, fre and other applicable requlatons.

Exposure standards:

T ADH for Gyphosate is 5o a 0.3 mokgiday, The comesponding NDEL & sol a1 30 mgfkgiday,

PERZCMAL PROTECTIVE EQUIPMENT:

In indusinal siluaticns cancentraBion values balyw e TWA valie should Be manlaned Vales may be raduced by process modilicalion
use of lacal axhaus! venliaton, capluring subssances &l the sounes, of clber methoda, 1 you belisve ar bome concenlraltions ol miss
dusis oo vaApewrs are high, you are advised o madily e process or envireoment b seduce he prebben.

Respiratar

Il 5 wsualy safe 1o use the product without 8 mask ar espialer. I the product s wsad In dusty or conflined conditions, & mask or respinail
suitable for protection feom duste ard mists of pesticides = adequate. Limiatons of respliator use specfled by the spproving sgency and the
marifactrer mus! be observed.

Clathing:

Employee must waar approprigie protective (Impanious) cofheng and equipment to prevend repaated or prolonged skin contact with this
substance.

Gilowns:

Employse mus| wear apprapriate synthetic pralective glovas fo provent condac with fhis substance

Eye profection;

Waar salety goggles or face shieki

Emergency eye washe Whare (haie is any pogsibily (hal an emplonde’s oyes may ba expesed b This substance, B amployer should
pravica an eve wash fountain of appropdabs abamaing within e immodaie wWork g Tor BTergendy S5

SECTION § - PHYSICAL AND CHEMICAL PROPERTIES

Ajppearance: Wiatar Solubie Graniies.

Qdaur: Vitite

Bulk density: 0ES £ 001 plomo

Sedubility in watar: Mizcinia

Flash point: Mane. Does nod flash

pH: A0—50

Qzidizing proparties: Mol cuidiving

Cormosiveness; Camosive o galvanized steef and mild sleal

SECTION 10 - STABILITY AND REACTIVITY

Stabikity:

Slable under normal termpemaiunes and pressures,  Glyphosate reacts stromgly {possibly vicler sscthamic reaction) with skong alkals
Phoindecompasdion is regigbie. |5 siabie (o lght and also stsble up fo B °C, Product & unliksly lo sporlaneously polmense ar
decornposa, Decomposs only afler healing i drmoss Followed By further heaing.

Glyphasaie may bo phololabik in nabural walers. with caloum or glher melal ions acing as calalygs i e process

ibution stability:

Steble in aquecus soltons al i «C.

Storage sfability:

Stable for 2 years urder nommal warshouse condibons. Store st temperabses below 50 °C and ahova -15 =0 Slable to ighi  Parts
crysializalion may osour on prolonged sorge below -5 9C

Imccanpatibiliby:

Pmduct is miaively stahle in neulral, weakly acidic and waakly alkaline media. buf reacts stronghy {and possidy violantly | with strong alkals
Mixing with other producis mary redecs the activily of glyphosale. Incompaliible with gabvanized steel and undined mild sloal magrials T
slorage

Thermal decompasition:

T eaides of carbon, nirmosn and phasphons ame releated when (he product decemposes on baaling

SECTION 11 - TOMICOLDGICAL INFORMATION

Acutn oral LDw; 1T 40mehg in rals,
Acute dormal LD w: = 4000 mafeg in rats.
Imhalation: Tachnicat LCss (4 howrsl: = 12,2 mgf:
MATERIAL SAFETY DATA SHEET
Issued by, Anvsta Lilesciencs South Alrica Phome: 031 514 5600

Polson Information Centra: 062 446 8346, Tygerberg: (D21} 931 6129; Poison Emergency Enquiry. (021) 683 5227
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Product Name: Kalach F00 WG
@ Arysta LifeScience Page 4 of

Acute skin irfiatien:

Wed irritating o skin (mabbifl, Mal skin sansdier
Acute eye Irritatian:

Slgritly (mitating %o eyes (rabbk)

Carcinogenicity:

Animal sludies dd nol disel any carcnapene efiscts
Teratogenicity;

Animal slicies did fol S=teel any lersogenic effasis
Muta ]

Animal slucies did not delect any mutaganic afects,
Reproduciivily:

Regroductive changes in 326! animats only oocur 65 wery high doses. |t s unticely that glyphosats would produce effacts in humans.

SECTION 12 - ECOLOGICAL INFORMATION

Dgradability:

Ghphosale is moderately perdsien in ol with estimabed hall-He of 47 days, Miccbes are primarly responsibla kor breakdown,
Glyphosale 8 slirangly adsorbed | suspended anganic and mineral mater inwates, and broken dawn primarily by mictobes. Halkle ranges
fram 12 days o 10 weeks

Makbility:

Tihe peoduct & praclicaly immobde 1 |s sioegy aheorbed b most soils 1 does nol leach sopreciably, snd hes fow polential for nanet
Accimalation:

The produc, shows [iffie or no tendency o bicaccumulate and posas no long ferm Heeat fo wildlBa,

ECOTOXICDLOGY:

Birds: Slightly loxic.

L s {5-clay diel): Mallard duck: = 4500 kg diel
Bobwhite quai; = 4500 mgog dist

Fizh: Mot toxic.

LCge (86 hiowrs): Biuegll sunifesh: = 10000 g E
Trout: = 1000 mgH
Falhead minnows a7 mglt

Due lo serlaclant, GLYPHOSATE 360 is moderstely boxbe 1o fish

Baes: Mot tonic.

LD= oral & danmal > 0.1 mgibea

Dphinia:

L =a 448 ours): S mgt

Earthwanms;

LC s 414 days): Elmni frefils > 5000 rgrky soil

Cther Beneficlal organtsms;
Mo ofad on carabad beales. Harmless 10 Fightly hansliyl 1o green |acowing, parasile species, milesspiders and insects, Moderataly
harmbal o Berahidan lampros

SECTION 13 - DEPOSAL CONSIDERATION

Pesticide disposal:

Dipen dumging o buming of this peaSicids i prohibiled, 'Washe resuBing rom (he use of ihis produst 1hal cannol be eused of feprocessed
Mervar pour untreated wesle o surplus products infto pubdc sswers or where thara 2 any danger of non-off or seapage into water syslams.
Do ol contaminale riers, dams o any othar waler souces with tha product or used conlainers, H wastes canmol be usad acconding o
label insinictions ar chamicaly reprocessed, dispass of in @ Endfil approved far pesticde dispasal or bury under & keast 500 mem of Soil in 2
Non-crop, ron-pasiine ansa sway from waler sources of homes,  Disposs of In acoordance with gl applicabile local end sials laws.
Cantainer disposal;

Emplisd pantaingrs relnin vapour and produdd residuss. Cheerae al laballed safsguads urtl cortaing & destoyed

mainer. Do nal re-ues e empty conksner for any other purpase bt destroy it by perforation and flatiening end bury in an sgooved dump
sita, Prewvent cordamination of food, feedstulfs, denking water and aatng wensis,

Camply with local legisiation apgdying to waste dispasal,

SECTION 14 - THANSPORT INFORMATION

UH NUMEBER: 07T
Raad Transpart ADRIRD:
Class: 2

MATERIAL SAFETY DATA SHEET
lssued by Arysia Lfescence Soulh Alnca Phane; §37 514 5600
Paison Infermation Centre; 082 446 8946, Tygerberg: (021) 931 6129; Poison Emergency Enquiry: (021) GBS 5227
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Product Mame: Halach 700 WS4

Arysta LifeScience Page 5 af 5

Packing group: 1]

Shipping haira. Envirorrmantaly harardous subslance sdid M08 (hecbicida - ghphosals]

Marftime Transport IMDGINO:

Clz=s: 9

Packing group []

Shipping naime: Envirorrmantally hazardous substance sald, M.0.S. (herblcide - glyphosate)

Cansiderad a Marine Podlitant.

SECTION 15 - REGULATORY INFORBATION

Symbaok ]

Indication: Enveerrnantaly dangerous subslanoa.

Risk phrases:

R#032 Hammiul by inhzleficn ar F swalowed

R 3 Irilafing Lo ayes.

R&2 Harihul o squabic organisms.

R 54 Toxic ba flara.

Safoly phrases:

52 Ko oufl of reach chikdnen,

52425 Anpad cortact with skin and eyes.

53608 Vwear suitable proleciive clothing, gicves and eyeface probection
545 I i ol accidond of If you foal urresll, sook medical advice immedatoly (show the iabel whare possible),
581 Avoid releasa tn the eriranment

SECTION 16 - OTHER INFORMATION

Packaging and Labelling:
Packad in 10, 15, 51, 100, 430, 500g sachats & 1 kg caron & 5, 10,15, 20 and 25 kg paper hags or Carton weil inner plastc sachat with

oubar plastic lining.and ‘Ebalked according fo South Affican reguiakons and guidelinas,

Diisclaimer:

The infarmation on this sheel 15 not o spacification; it does ol guarantes specilic praperties. The isformation & inkended ko provide genesal
guidance as to health and satly based upen our knowledge of the handing, storaga use of the producl, It is nol apolcabie to urusal o
nor-slandard uses of the product nor whane instructions or recemmandaions ana not fallowed

All indarmation & given in good fadh bat wethout guaranto in respect o accuracy, and no responsibilily is acoepted for arrors and amissions:
or the consequence thereot
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2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves
Appendix B: Water Quality Analysis Reports

Akumadan Site Borehole Water Quality Analysisfor First Quarter of 2020

Groag Ahato Reglon
Post Office Box 88
Sunyan! - BA

Main Bankers: Sociy Seaunty Bank
Ghaa Commestis Sard

BOY ROE. O 2 o sinetnnrnrararanivessosarsrnrevosnsns

17 March, 2020
Your Ref, No.:,

Attn, FORM GHANA MITED. FPOROX 211 S Y ANL BONU-REGION
mple Description florebole
" Moarnge Form Shann Barenoles
f Origin Chanu Expiry aatey 17/92/3021
Maeme uf MUty St =3 ~ ‘}’ A s TN datch No
»
ST RESULT
A DAY ANMAL
C t SUANA
STANDARD
«, SHECIFICAT]
s .
9
| ) .05
W 2.0 0.0
o . 15 4.00
T e A .00
34.0
( ’
oo )
Ca <3.00
b, 600
"na
B 14,00
Chlor 250 0.00
MNith 3.0 1.00

Form'!’ ST

phani
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2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves
| Nitrate Caammm recuction mg/! S0 u.s0
(= .
| AmmeninNitrugen ] | Nessler me 1.5 000
| floande Ypands g/l 1.5 c.00
| bron Farrovar ma/l 03 o.00 =
l Sutghate Saitfaver 3 | ma/t 250 0,00
! Monganesw reriagate ondation mgn ) d -0.20
irﬂammto ‘ PhassVer 3 """1 o:) 0.70_
Aluarvimium Atumimnn method ™y 02 Q.00
Cynnide myridine-pyrartalune ‘ my/l | 0,07 0,00
| Arsenic JU2IN0O(EZ arsenic) | me/d ] 0.01 0.00
-
ulcmqu_n_u ANALYSES: DATE OF ANALYSTS: 17/03/2020 |
‘ PARAMLETER TEST METHOD UNIT SPECIFICATION/ RESULTS
METHOD S
OETECTION LMY =
Feeal coldorm Muttipie tube MPN Insex/ <11 »B.0
farmentabon | 100mL l
€. Coll Indaln Test Presant/Absent Absent At ]
| | rIA) |
HEMANKS: The water ssimple subniitted 1o the lhborstosy met he standarde for wil the parametecs saonps pit
and feeal euliform. g correctinn, and diskafection ace recommendug.
Noto: ta e baby A0 TA 10 The smmgrieds] aubenritherd 1o the aharatary,
_UM WATER COL LTD,
LISOYAN| RROHG AMIFO
Resional WOA Manager
HJanet Atghival
Mowrd af Direvnwrs: Hon Adexander A Ay Mankly r(hmn-u Tog W (. Managing Déeecio) . e Josgph Obeng-Paka
M Michae! dpeva . Noalw Sign Gewoug, Hon. Kiearwe T Ahoaebarne Keba D Porcer Ram-Aokoms Sanpoag.
Makam Muris 10y Lovefore Sakwyow, Mr Alexander K8, Sowrey, un&wn A-dp-mnhﬁ
Nepdserad Office: 28 Fatraary Komt (Near Dedepenilomie Square
Telephbanc, 2158707060787 1 Faxs 2230402657552 quvuu nRwar
Website: www gwel.comgh E-maii Infedawc com.gh
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First Quarter Water Quality Analysisfor streamsin Asubimaand Afrensu-Brohuma Forest Reserves

-

GHANA WATER COMPANY LIMITED

Main Bankers: Socal Securty Bank
Ghana Commarcial Bark

'] T R [ —————————

Broag Ahafo Ragion
Poxt OMice Box 88
Sunyanl - A

17" March, 2020

Attn, FORM GHANA LIMITED. P.O.BOX 211, SUNYANI, BONO-REGION

| Ssmpiu Description: Borehole | =
Brane Name:  Form Ghana Bareholes = |
Coumw af Or_9|u Ghom:___ﬁ_w . ! E!Dﬂv date; L7/02/2021

"ncml_v ng !vpe_

vorws [ 7 m‘{m.. o

| Batch No,

TESTRESULTS

I'HVS!( 0C HENl(AI MALVS:‘

DAlt 0' ANAL\‘SIS l" ’D!y 1020

PARAMETER TEST METHOD METHOD Crana 5 Ts
DETECTION | STANDARD >
LIMIT/ NI | SPECIFICATION Aﬂ-ﬁ\' " | Alrenso |
1S ma Iima . B, (In)
(out) | (In) Qe 98 by a3
Turwperature C - J9.30 9,20 l aw.10 %.20
 Btnsan_srv bl e | — e tnar T Brcamineir I | e al B
P Clectrometric - 653 ’ .17 628 | 624 5,94
—— —— + .
|
Raniclual free Colorimetric my/l 0.0 ©.00 ©.00 c.00 0.00
thleﬂno |
+ 14
Culour Matinum-cobait i Pt.Co Q-15 10.00 ‘ n.00 12,00 lll 00
‘lmmmtv Neghalomwiric NTU s 6.86 541 | &40 | 248
Conductivity Electromsntric patem 7200 s7.00 an.on 10500
Total Dissolved | Tlactromtric | mgy 1000 sr00 | 2900 |3500 |sao0
Solics J
‘. . — 4
Tatal Mardneas Titremutric l mg/ %00 35.00 57.00 | 43.00 | 83.00
. | magsi | | o
Calcium Titrimetric o - 16.00 18,00 14.00 3300
Hardness |
Magnesium Titrimetric ’ ™o/l - 15.00 1%9.00 34.00 I .00
Hardreas
| 4 : 4
| Atkalinity | Titrimetsic | a/l 2 300 |2600 | 3000 | 2300
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| Chioeice Argsmometric | ™9/ 250 2400 | 2000 1900 |10.00
titratian | !
Nitrite Diazotization | mg/t 3.0 400 300 | 500 5.00
Nitratn Cadnum mg/t 50 220 2.00 2.50 21.80
reduchon - |
AmmaonialNitro  Nesslar mgit 1.5 0.00 v.00 0.00 020
| gen)
Plucnce | Spands mg /i e 018 0.28 0.13 0.29
Tron FerroVer e T 03 o.an o.74 119 L 147
Sualphate Suttaver 4 mu.-:l 250 6.00 2.00 4,00 .00
Manganase Periodate mg/i o4 .20 o.10 0.7 0.30
| Phoaphate Fhosver 3 mg/t 03 0.22 0.1¢ 018 023
x Alum Alumi me/i 02 007 00s |0.01 0.07
method
Cynnice Pyridine: mall 007 0.00 0.00 0.00 0.00
wn?_ﬁm- — ]
| Arswmic 2022800(€2 masl 601 o.00 | e00 | 000 0.00
arsenic) —
MICROGIOLOGICAL ANALYSEIS DATT OF ANALYSIS: 12/03/2020
T |
PANAMETER ‘ TEST METHOD | UNTT SPECIFICATIO | IESULTS
SN/ METHOD 7—
| DETECTION Asubi- | Asub- | Afeens | Afrenso
LMy ma ima a®. w, (1n)
\ (out) | () | (out)
Fecal Moltiple tubs | MPN Index/ 100mL <11 >80 8.0 a6 11
oiitorm fermantation |
E. Cal indole Yest Present Absert Abaant Absent | Absem | Absent
(P)/Absent(A)

REMARKS: ANl four samples d1@ not meet the standards for pN, turbicity, Iron and Fecal Coliform. Asubima-Out,
Afrensoe-0Out and Afronsa-In all recorded Nitrite levels sbove the range. Afrenso-0ut also rocorded mangancse
levels sbove the range. Disinfection, pH corcection amd 1rom removal are recommended foe all Towr water
SOUIces. Manganeses removal is recommended for AMronso-0ut,

HOTE; Thise vosuts arw Grty 3Pl baeTITITE G mgled o | submittod 1o the lsborwiary,
Regionil WOA Manuser m,ﬁ x

tJanet Aleblva) SR wares o, WAceR
SUMY AN Lro,

Mownd of Deevtors: Haw Alovander A Afenyo-Warkin {Chwiewon) | Tng. Dr.Cffied Beainna® (. Manoging Dirocrory Mrdonepd Obvnp- Pl
M Miched! Avera, Neabe Siger Gaeowg, Haw Nveaw Tenes dopeefo, Mr. Clamest tlosedono Kobe, 0, Forster Kam-dnkans Serpog
Madaw Yarks 400 Lavetoce-Sokmun, Wr, fAlexemderh 8. Baneer, MreSerenn Xwakye-Minoek
Registered Offfve: 28% Fekroary Rand (Newr Infepondence Syuare)
Telophowe: 23THI02A66TXT  Fany ZR80800.645 52 Tedegromer: INKWAT
Wabsite: www.gwel.comgh E-mad; infogwdl com gh
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Akumadan Site Borehole Water Quality Analysisfor Second Quarter of 2020

Main Bankers: Social Security Bank
Ghana Commercial Bank
My Ref. BODas e anerammmnvarmisesiosicdssiosiass
Your Ref. No.:......vovvvi
Atin. FORM GHANA LIMITED, P.O.BOX 211 SUNY ANI BONO-REGION
RTIFIC OF
 Sample Description: Borehale
_Country of Origin: Ghana
Net Volume: 1.5¢ = = =
_Name of Community: Site Ahumadan
e e ~ TEST ULT
PHYSICO-CHEMICAL ANALYSLS:
PARAMETER TESTY METHOD MLTHOD
DETECTION
LIMIT JUNITS
Temperature i ‘c
pH | Electrometric
Residual free | Colorimetnc mg/|
chiorine ‘ =
Colour i Platinum-cobalt Pt.Co
Turbidity Nephelometric NTU
Conductivity Electrometnc HSCm
Total Dissolved Electrometric mg/l
Soligs
Total Mardness Titrimetric mg/l
Calcium Hardness Titrimetric s
Magnesium Titremetric Mo/l
Hardness
Alkalinity Titrimetric masl
VChlonde | Argentometric titration Baalds
Nitrite | Diazotization mg/l

GHANA STANDARD RESULTS
SPECIFICATION ——
Site
— Akumadan 7
29.20
o 6.24
[ V o == -
% 0.00
[.028 5.00 =
> 'q.oe
e ‘4s.oo
1000 ' 23.00
|30 19.00
— | 1100
8.00
T = — et
— — 12000
| 250 | 700
120

Brong Ahafo Region
Post OMice Box 88
Sunyan! - B/A

1# July, 2020

LYS

|
_ Expiry date; 24/05/2021
__Batch No,

OATE OF ANALYSIS: 24/06/2020
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Nitrate Cadmium reduction mg/l 50 L 210
- ‘ _—r Po— 1
Ammonia{Nitrogen) | Nessler mg /i } 1.5 l 0.05 J
Fluoride | Spands | mat! l 1.5 ' 036
| Irom FerroVer | mg/l 0.3 0.08
B— + —— ' ———— 7'{
‘_swnm Sulfaver a | mg/l ! 250 0.00
‘  Kateldinck dvaln | | S X
| fmh_ﬂ_{ Phosver 3 myg/! 0.3 ‘ 0.25
{Alummlum Aluminon method Cmg/ 0.2 0.01 ]
| Cyanide Pyridine-pyrazadone | mo/i | 0.07 ' 0.00 |
. M
Arsenic | 2022800(€2 arsenic} ' mg/t l 0.01 i 0.00 ‘
Lixqq;mp:ut ANALYSIS: DATE OF ANALYSIS: 24/06/2020
PARAMETER TEST METHOD uNTY | SPECIFICATION/ | RESULYS l‘
METHOD PR S
L - DETECTION LIMIT | Site ‘
Fecal coliform Multiple tude MPN Index/ <11 <1.1
fermentation 100mL |
S — ‘ — - |
| E. Coli indode Test Present/Abssnt Absent Absent
[ ] R (P/A)
REMARKS: The water cample submitted to the I2boretory met the standards for all the parameters except pH.
PH correction «s recommended.
NOte: These sasuits are anly applicatie to the samplo(x] submitted to the labsratey.
REGIONAL WL, A MANAGER
CHANA WATER CO, LTD.
SUNYANI BRONG ANED
Regional WA Manager
[lanet Atebiva)
Aoard of Directors: How Alexnnder & AfemyMurkive (C) dairmww) , dug. Or.Clifford Broiwaeh & Moneging Diregror) , M Josaph Obeng-
_m..mm.a;m - Mawdo S Geveaeng. How Keamre Twursisi Amporfo, Mr, Clewess Amwm: Dr. qu; A’:M«A“nm 5 o
Maskary Mariy A Luvelwces htmsow, Mr.Aletsnderk, B Bonory, Mrs.Seromn Knwire- Miv g
Kegistered Office: J¥ Febonery Ruadd (Mewr Indepemionce Square)
Telepbope: 21L0562-060780.7 Fxr 2AE0N02e67852 Tebegrom: DIRWVAY
Website: www.awel.com.gh E-mail; infoRawel.com.gh
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Second Quarter Water Quality Analysis for streams in Asubima and Afrensu-Brohuma Forest
Reserves

GHANA WATER COMPANY LIMITED

i—

ATER &
" e ':'.E, Erong Alafe Begion
Main Bankers: Socal Security Bank -/ 7 Pust Glice Bex B8
Chana Cormrmendial Bank = . i e Sunysni - BIA

“',' Ref, Houimiimnmn, BB B T
o \ 1™ July, 2020
Your Ref. Mo.:...... AR A R T—

Attn, FORM GHANA LIMITED, P.O.BOX 211 SUNYANI, BONO-REGION

F _ ICATE OF 5
sample Description: Boreheles | Expiry date; 19,/05/2021

Counbry af Dvigin: Ghana |

Met Volume: 1.5L Each |
Mama of Commaniby

L :  TEST RESULTS

PHYSICO-CHEMICAL ANALYSES: CATE OF ANALYSIS. 1970632020
PARAMETER TEST METHOD HETHON GHANA BESUILTS |
DETECTION STANDARD TETADENE T |
LIMIT/UMITS | SPECIFICA- | Asulbima | Asubima | Afrensof | Afrenscf
TION DS us | Brohuma | Brohuma
| s (a3
Temperaiure | e = - 9,10 29.20 29.20 2520
1 1
pH | Elmctrometric . 5.5-9.0 G.70 E.70 .55 552 |
Codour : Platinam= Pt.Co = 15040 15.00 E5.00 6500
| cobalt ,
Turbidity Mephelometrsc : NTU 75.0 |2.3:ﬁ 4,15 2.01 6.24
! R f L i
Canductivity Electrometric | pafcm L500.0 .00 59,00 G500 S5.00
b T T T 1 1 1 i —
Total | Electrometric | ™®/ . 3600 | 4600 | 33.00 10.00
Dissalved : '
Colids |
I [ =g
Total | TitrimEtiic = 13.00 T2.00 23,08 J. 00
Hardness
S .
mgfl | i
Calcium Titrimetric 14.00 17.00 11.00 10.00
Hardness |
- mg fi |
Magnesium Titremnetric | = 5.0 1%.00 12.00 10.00
Hardress 1
Alk i g/l |
:IUHII:'.I Trenmetric . AF.00 | 3800 2700 2400
e e | F ki — - ' L | AALE 3 1
Chigride | Argentometric e/l . 1106 9.00 9.0 1o |
| titratinn i
Makrabe { razodizatiaon g £l |- .40 1.28 2.01 1.20
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‘ Nitrate Cadmium ma/l = £.20 4.56 5.2 4.96
"‘lmﬂ\ | I | —
Ammaonia(NIitr | Nessler mg/l 1.0 0.30 0.21 0.18 ©.07
ogen) Al |
Fluoride Spands mg/| 10.0 | 0.8 0.00 (020  |0.00
E \
Tron | Farroves mo/| : 1.92 2 |19 | 5.24 |
! Sulphate Sulfaver 4 | mg/l - | 8.00 _24.00 8.00 3100
| Phosphate Phoser 3 i mg/| - ‘022 _0-_13 0.24 _‘1270 ‘
Aluminium Mominon | me/l : | 0,02 0.15 0.05 0.01
| method | )
Cyanide Pyridine- mg/l 0.07 0.00 | 0.00 0.00 0.00
; pyrazalone ] - | ¥
| Arsenic 2822800(E2 msl | 0.01 0.00 0.00 0.00 0.00
rsenic) 1
i MICROBIOLOGICAL ANALYSIS: DATE OF ANALYSIS: 19/06/2020
' - —
| PARAME  TEST METHOD | UNIT SPECIFICATION | RESULTS
-TER / METHOD il
DETECTION Asubima | Asubima  Afrense/ | Afrenso/
LIMET | 0S us Brohuma | Brohuma
‘ us Ds i
Fecal | Mutiple tube | MPN Index/ | - | 230 >5.0 »8.0 >8,0
coliform | fermentation i@mt - -
e, Coli I Indole Test Present [Absent Present | Present = Present Prasent
| piny
REMARKS:

NOLe: Thess resuits are caly agplicable (o the samghe(s] sulimitted to the laboratory.

DS Downstream —
US Upstream
REG 2.4
- ' CA Ma
Regional WOQA Manager GHANA W rep co, l.rgtk
SINYANI BRING Aticy
tanet Atehiyal

Board of Dieectors: M Alexanver & Afospo-Morkin (Coslonann), log. Dr.CHiford Seainanh | Managing Divectsr) , MeJoscph Obemg-Poku
M Mo Apery , Veaba Sigei Goveng, flon Ky Thunansi Asgerfo, e Clemens Absedion Kada, De. Forsser Kam-Aukams Sargong,
Madare Maria Ady Loveloce Jovmon Mr Alexvnder KB, Boaney, Mes Sereue Kwokye-Mivah

Regivdered Qffice: 28° Febranry Ravd, (Near indepembence Sovere)

Telephone: J25-0302-508 7517 Far: 2350307465552 Telegranns: DIRWAT

Website: www.awclhcomgh  E-mail: info@gwd com.gh
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Akumadan Site Borehole Water Quality Anaysisfor Third Quarter of 2020

GHANA WATER COMPANY LIMITED

Brong Akafo Region
Post Ofice Box 88
Sumyanl - BA

30" September, 2020

Main Bankers: Sooal Securlty Bank
Chono Commercal Bank

DAY RO NOubicsssisscsidranponsvsdurivspuasiss

YOUr Ref, MO tucieianiassrinrsssnsissssssiissaiis

At FORM GHANA LIMITED, P.O.BOX 21| SUNYANL BONO-REGION

CERTIFICATE OF ANALYSIS

Sample Descriptun Boenho | )

Country of Drgin anan | - ‘

Mut Volume: 1.5L B i Exapiry V.x_.uv;z_u,-os,";gz;

Nomu wl Community: Site Ahkumadar | Batch Na B

[EST RESULTS o

PHYSICO-CHEMICAL ANALYSIS DATE GF ANALYSIS: 28/09/2020 |
o T D —— " 1

PARAMETER TEET METHOD METHOD GHANA STANDARD RESULTS

]

ODETECTION SPECIFICATION
LIMIT/UNLTS Axumadnm

—]
Temiputature < 27.30

M Electrametri 6585 562

Axaldusl e Colorimetnie my/ 0.0 000
hiorine
Colou Platinustobalt Bl 0-15 7.00
Tariaiddity MNephwivmuotris NTL % 0.4an
Conductivity Electramsetrn Piem 39.00
meg/ ”
Total Dissolved Electsamatne LooQ 17.00
Soiids |
myg/si -
1ol Haraness Trtrisnelr S00 tH.00
- —_ ' + —_— - -
" ng/t
Calciyme Mardpess Titrimetic " 5.00
- mg/l
Magneeium Fitrimntric c0.00

Hargness

atkalinity Tisrimetel my/f) ‘ 16.00

Ca —1 |

Chionne A ganiamet titrmtior Lk 250 ‘ 1300
= ! 2

NIrIte D ol 1 AV L5850

Nitrazs Cadssium reductior " 50 .25
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| Amnamis( Nitrogen) | Nessier ng/l L5 0.10
Fluurioe Spands mgl! 1% 0.52
Jcen FerruVar myg /| ny | ea2
Sulphate | Sutfaver 4 myg/ 250 L 0.00
. —_— —_— - > - _—) e —
Phosphate hoaVer J | my/ 0.3 1.23
Alurreniam Adunminon mathod ma/l 0.2 0.63
Cyanida Pyndine-pycazalone mgsl 007 00
t i o
| Arsenic IH22800(EZ arsenic) mgsl 6.0l 090 |
MICRORIOLOGICAL ANALYSIS: DATE OF ANALYSIS: 28/09/2020 '
PARAMETIR TEST METHOD UNIY SPECIFICATION) MESULTS
nEITHOD = =
DETECTION LIMIT | Site |
Feonl entifurm Multipie tube MPN Inoex/ «1.1 <11
farmentation 100mL
£ Call Indole Test | Present/ Absant Absent Absent l
| [ PA)

REMARKS: The water sample suomitted to the Isporatory met the standards Tec #fl the porameters except pH
andd Phosphate. pH correction and Phosphate removal are recommended.

Notp: Ihecerentts aru only applcabie Lo the sampiieds) sulimiited o the tasorutory,

r :c-rm. A MANAGER

CIANA WATER CO. LTD.
SUNYANI ERONG AMAFO

Rewronal “WOA Masiver

Lhanee Ay

Barardd of Dipvesors: Non Alwander & Afenyo-Harkav (Cholimwiny , g, OeCHffaed Bealmrk (, Naweging Nevetwe) | Mr Josaph Obemg Poke
ANt Ay , Noeba Sipri Geeung, Non A Trarmasi A mpirfo. M Cleamen Alnedwae Auhr, Dr Forster Avin-Anemy Sy,
Ao Marin 1Ae Loy lace-datayom, Mr afexumnberh K Somney, MreSeronu K ik Aok
Heghterod Qffice: 28 Febvwnry Rowd, (Vewr Imiependeace Sqware)
Tlephone: 2230300666 87.7  Fax: 2350002463552 Tefegromes: INRW AT
w 3 - .
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2020 Annual Environmental Report for Asubima and Afrensu Brohuma Forest Reserves

Third Quarter Water Quality Anaysis for streams in Asubima and Afrensu-Brohuma Forest

Reserves

GHANA WATER COMPANY LIMITED

GBIEN &
G /_\J\f, 8rong Ahato Regivs
Main Bankers: Soczat Security Bank [ 2 TN\ Powt Office Box 0O
Ghana Commercet Ban (f %] Sunyani - BIA
My Raf. NO oo iiiiniinianmnsssssicetssmimmanes / 0 September, 2020
SLaneYy
=L L)~

Your Ret, NOt. immmrmmmrrnaenn

Ain. FORM GHANA LIMITED, P.O.BOX 21 | SUNYANI, BON FREGION

CERTIFICATE OF ANALYSIS

Capliry Goly; :910!);‘.1321

g Description: Borehains

DETECTION

| STARDARD

Sampi =
Country of ODnogint Ghava
Nt Vulam L Ta ) -
Man (R LY LALAS

TEST RESULTS

AR SRl AL B B
PHYSICO-CHEMICAL ANALYSIES DAYTE OF ANALYSIS: 28/09/2020
PARAMETEN TESY METHOO METIO0O | GHANA REsSULIS

LIMIT/UNITS | SPECIFICA- | Asublms | Asubima Afrenso/ Alrensoy
TION us DS Erahuma Brmhuma
us 0s
fempersture [ 27.30 | 27.30 ];J 30 27. 30
4 ' — >
o flectromntric 6,0-9.0 651 | &,37 6.27 0.25
4 4 - —
; |
Calour diatintun L. Co 0-200.00 25.00 2000 25.00 27,00
obnlt
* m— + - —
Tiraindity nephelameti NTU 0-75.00 1711 \2 LN LY 14.72
{ Wac ri { I i) Ao az.ud 57.00 46.00
fotal Electr o g/l 0 1.0 ot 26 .00 29.00
Dinsulved
Galids
— | — — i ——
Tota rarimetrt me 23.00 21.00 26,90 20.00
Marciness
my/fl
Calcim trimet i 10,00 5.00 10.00 15.00
Havdoess |
i - —_ - ' t
gy /) ~
Magnesium Titrimatriy ™9 4.00 | 12.00 4.00 | 11,00
MJaraness
4 — — ! | -
Allcalinity Trtrimetric e/ 0-150.00 2400 20.00 45,00 18.00
Chlond Argentometrt s }-2%0.00 10.00 20.00 29.00 18.00
41
vl L 1 ny d J 2.06 1.89
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Nitrate Cadmium mg/l 5000 BE.25 | 400 435 3.75
reguction
! 4 - ! — e —
TG NNLOt Nessl et may /) 0<4.00 o2r0 008 013 ‘ n.03
HE=In
Fluonde Sparts wig sl 0 t0.00 050 o040 066 0.51%
tron terruver mg /! 14 | 082 1L.37 0.no
! : .
Sulphars Sultaver 4 ma /| 1250 | 7%0 7o 7 %0
Phnephate PhosVer 1 mg 133 | 200 2.39 1.08
Al niam Aluminan mg /) 0.08 TOD‘ 0.03& 0.02
et bk
—— " - - - ' . ‘
Cyarsds Pyricirn my/l .02 Qo1 | Q.01 oo 0.01
oyTaraMore
—— | — ‘ -
Arsanic 2R228001E2 mg /| 0.0t 0.00 | 000 0.00 0.00
ArRBnic) I
MICROBIOLOGICAL ANALYSIS DATE OF ANALYSIS: 28/09/2020
PARAME TEST METHOD MNTY SPACIFICATION RESULTS
iR METHOD 1S | 1 7 A W e
DETECTION AsuDamas | AsuBimia | ATrenso/ Afransa/
LMl us Ds Bratiwma Brohuma
us Ds
' -
Feca Munipie tube MEN (ndex) 8.0 >»3.0 *8.0 >80
coliform  fermentation 100mL f
: ! 4 4
£. Cal Membwane Prosent /Absert | - Presem Presomt Fresant Presemt
Filtes (F A
Technigue
AEMARKS
NOER L THesn cesuls Aew unly Apolizabie b e saznede (s} subirittns bo 10a lalinraency

—

KEGID QA MATZCER
GHANL WATER CO, LT
SITANI BRONG ANFD

Howed af Divecrars: Hom Shevamdes b Aforrsoe Warkaw 1COwirmayy | fog DeChfard Brwiamb (. Mamogivg DNrecwr) . e Josepd Obeng Pk
MW el Apesw . Nawda Sien Govong, Fon Awamr Tomind Smpagfo. Mo Clemear Alisedwns Kabw, Ov. Feeviee K- Unbane Sarpeng,
Mataw Moo Abe Lovelace-fohmun M dlexvnderh, B Bowrer. Nes Servnn Kok Miviok

Regivrred fRce: I Fedewwry Kowd INvar Indepemdence Syware)

Tilephinge: 213-0002-86678)-7

Wetisite: wiww.

Fax: 2330392683552 Tetegrawn- DIRV AT
~mall: |
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Akumadan Site Borehole Water Quality Anaysisfor Fourth Quarter of 2020

GHANA WATER COMPANY LIMITED

Brong Abafo Region
Main Bankers: 5003l Security Bank Post Dffice Box 88
Ghana Commercial Bank Sunyani - B/A
MY RO N ssiivi icarnsasnmescansnnrmipashpsisoniss 16“\ December'zozo

Your Ref, NO.:.oovvviieinnnnns PR 0T

Attn, FORM GHANA LIMITED, P.O.BOX 211 SUNYANI, BONO-REGION

CERTIFICATE OF ANALYSIS

Sample Description: Borehala -
Country of Origin: Ghana - o
Net Volume: 1.5L Explry date; 16/12/2021
Name of Community: Site Akumadan ] bl Mo
1E TS -
(PHYSXCO-C"!MICAL ANALYSIS: DATE OF ANALYSIS: 16/12/2020
| PARAMETER TEST METHOD METHOD GHANA STANDARD RESULTS
‘ DETECTION SPECIFICATION
LIMIT/UNITS Alkumadan Site
Temperature C B 29.30
eatia - . — .
pH | Electrametr 6.5-8.% 592
Residual lee | Colorimetric mg /i 0.0 0.00
chiorine ] — 1
Colour Platinum-cobalt Pt.Co J-15 5.00
i i | NTU 5 0.00
Turbidity | Nepheloneinic 3 1 B
Conductivity Electrometric w-/_cm . | 37.00
I I
Totat Dissclved Electramatric me/ 1000 19.00
Solids = |
my/sl
Total Mardness Tinmetnc ‘ g & 500 8.00
RS 4 g magsl
Colcium Mardnoss | Titrimetric | me. . | 6.00 7
! T ecp s T | m ' |
Magnesium Titrimetnc 9/ . 2.00
Hardness '
[ } mg/l
| T - 2600
i mGalmny ._Y_IE:_"_\L‘UK l ‘ . -
‘ )
Chlurde Argentometiic tiratvon mas 250 6.00
; Nitrite Diazotizatum mg/l 10 0.00
Nitrate | Cagmium reduction l g/ 50 3.50
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Ammonia{Nitragen) | Nesslas marsl I 1.5 0.30 4]
| Plpocide Spands mg/sl 1.5 0.41
Iron FerroVer mg/! 0.3 0.01
Sulphate Sulfaver 4 mg/| 250 0.00
Fhosphate PhosVer 3 mg/l 03 1.12
Aluminium Aluminon methed mg/l 0.2 0.07
Cyanide | Pyridine-pyrazalone | mg/l 0,07 0.00
r -~
| Arsenic ] 2822000(E2Z arsemic) | Mg/l 0.03 | D.00
MICROBIOLOGICAL ANALYSIS. DATE OF ANALYSIS: 15/12/2020
PARAMETER TESY METHOD UNIT SPECIFICATION/ | RESULTS
METHOD
e DETECTION LIMIT | Site
Fecal coliform Multipie tube MPN Inoex) <11 <1.1
fermentation 100mL
E, Coli Indole Test Prosent/Absent Absent Absent
= (P/A)
REMARKS:
Note: These resulty sec oy applicable to the sample(s) susmated 1o the laboratery.
|l
Recional W A Manaper
dlanet Atebiyid
: + Han Alevamder &, Afewso-Marki (Chuinmen) , tog. Or.Ciffard Brafma (. Hamaghig Directer) , Mr.Joseph Oberg-Poku
Board vf Directors: M Mr. Clossent Adosebum Kaba, D, Forster Knne-Auka Sarpoug,

MrMickeed Ayesw

Madum Mario Aba Lavelace-Johmson Mr, Al

Nonrdw Sigrl Gewvag, Taw. Kwawee Tuvenvs) Amporfo,
exmmlerk. 8. Bonney, Mes. Serem

Office: 28* Februgiy Rowd, (Wenr {ndependencs Square)
663552 Talegrams: DIRWAT

Telephoue: 213-9302-466

AASL

-7

Fay 2330302

Kieakye-Minsah

"
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Fourth Quarter Water Quality Analysis for streams in Asubima and Afrensu-Brohuma Forest
Reserves

GHANA WATER COMPANY LIMITED

Broag Ahafo Regien
Main Bankers: Social Security Bank Post Office Box 88
Ghana Commercial Bank Sunyani - BIA
My Ref, No.:.......... RN 16“" December' 2020
e,
Your Ref, N0 vivveemmmmisammeniiinianne

Attn, FORM GHANA LIMITED, P.O.BOX 211 SUNYANL BONO-REGION
S LYSIS

| Sample Description: Boreholes | Expiry date, 16/12/2021
Country of Origin: Ghana
Net Volume: 1.5L Each {
| Mame of Commanity: i , '
: - JESERESULYS
PHYSICO-CHEMICAL ANALYSES:

|
DATE OF ANALYSIS: 16/12/2_020

PARAMETER TEST METHOD | METHOD GHANA |nesuus =1
DETECTION STANDARD [ |
LIMIT/UNITS SPECIFICA- | Asubima | Asubiima  Afrenso/ | Afrenso/ |
| TION us oS | Brohuma | Brohuma |
L - | us | S
Temperature | s \ . 29.50 29.50 | 29.50 | 29.70 |
: e e ! I ! =Rl
oH Tlectrometric 6.0-9.0 6.21 6517 .11 | 6.00 }
ad = - — =] BB ! ; ! ! ! d :
Colour Matinum- Pt.Co o-200.00 10,00 15%.00 1500 20.00
codbalt { — | 3 - *_jl
Turbidity Nephelometiic | NTU 0-75%.00 12,47 9.22 9.72 13.96 ;
Conductivity | Electrometric | pujom 1500 3500 | 38,00 52.00 46.00
Total rlectrometric mg/l ooe 20.00 l 1900 26.00 24.00
Dissolvad ‘
Solids il il . |
: [ ‘
Total Titrimetric me/ | 22.00 1‘ 16,00 24.00 } 14.00
Mardnuss | |
l.___. =
| ﬂ\l)j'l
| Cobcium Titrimetric B ‘ 12.00 | 8.00 8.00 12.00
‘ Hardness ~ l ———
Magnnslom Tarmetric me/ 1000 | 10.00 16.00 200
| Hardnwss l
! |
Alkatinity Titrimetric mysl 6-1%0.00 10.00 29.00 ‘ 39.00 16.00
Chiaride Argontomatric | ™37 0-250.00 8. 00 R 15.00 12.00
Ltration l l
Nitrite Deazatization me /il - G.00 | .02 3.00 3.00 J
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B — ' a
Nitrate Cadnium mgt 0-5D.00 1 3.00 1.90 2.50 .60
reduction '
[ Tl ki |
| Ammuonia(Nitr | Nessler mg /i 0-1.00 0.2§ 0.32 0.15 0.12
ogen)
Fluoride Spands my/l 0-10.00 0.7% 0.67 0.6¢ 0.54 I
Lron FerroVer mg/) 0.84 0.56 1.07 0.73 I
Suphate Sulfaver 4 ma/l - 3.00 2.00 3.00 2.00
| Phosphate PhesVer 3 my/l - 452 ° | 223 1.83 2.19
Aluminium | Aluminon mg/l - 0.04 0.0% 0.05 0.04
| methad
Cyanide Pyridine- mg/l 0.07 9.00 0.00 040 0,00
| Pyrsznlone ' '
|Arsemc | 2822800(ez ' mg 0.0) 0.00 0.00 040 0.00 I
| arsenic) | (

| MICROBIOLOGICAL ANALYSLS:

DATE OF ANALYSIS: 15/12/2020

] —— — g —
PARAME  TEST METHOU | UNIT SPECIFICATION RESULTS
“TER / METHOD T
| DETECTION | Asubima = Asubima | Afrenso/ | Afrenso/
LIMIT | us oS Brohuma @ Beohuma
‘ ' us s
' ot
Fecal Multiple tube MPN Index/ - | >8.0 >8.0 >85.0 >5.0
coliform | fermentation 100mL
E.Coll  Membrane Present /Abs=nt | - Fresent | Preseat | Present Presant
Fllter (P/Aa}
Technique ' 1
REMARKS!

Note: These raswlts are only applicabie 10 1he saxmplefs) sulimitted to the Iaboratory

Reginnal WO Manoecr

tlanes Atebiyu)

Bogrd of Direcsors: Hon Alexamder & Afenyo-Morkin (Chairman) , Ing. Dr.Clifford Brmlsh { Munvging Director) , Mr.Josepl Qbeng-Poka
WMr, Michasi Apesu , Nasba

Sigri Gewong, Hon. Kwsmw Twumasi Awpsefs, Mr. Clentest Alvsebuno Kabda, Dr. Forster Kums-Ankamm Sarpong,

Maduw Marie Aby Lovelave-Jehusou MrAlexanderK B Bowney, MreServns Kwvkpe-Mintrk

Regictersd Office: I8 Fehruary Road, (Near Independence Sqnmee)
Tolephowe: 235-0302-006781-7  Fae: 233.0307.663552 Telagrans: DIRWAT
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DECLARATION:
I hereby declare that the information

provided on this form is true to the best of my knowledge and shall provide any additional

information that shall come to my notice in the course of processing this application.

Signature Date
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