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Zambia Concrete Limited Facility, Kafue

1. INTRODUCTION

An environmental assessment was conducted by PH Associates. Inc. of the Zambia Concrete
Limited (ZCL) Facility. Kafue, Zambia. The purpose of the assessment was to determine whetner
air. soil, surface water, or groundwater has been potentially affected at the facility site by current or
past site activities or processes. and to provide information concerning potential environmental
liabilities. This assessment was based on Ministry reviews and interviews. review of applicable
environmental regulations, aerial photographs. facility records. interview of site personnel, and an
onsitesoffsite reconnaissance of the property.

This report has been prepared for the Zambia Privatisation Agency (ZPA) pursuant to a centractual
agreement between the U'S Ageney for International Development (USAID) and PH Assocrates.
dated March 16. 1993, The report is based on limited documented information and interviews with
available facility personnel. is accurate to the best of PH Associates knowledge and belief. and has
been prepared for the exclusive use of ZPA for specific application to the above-referenced facility.
No warranty. expressed or implied. is made. In the event of any changes in the nature, design or
locations of the facility site or structures. the conclusions and recominendations in this report should
not be considered valid unless the changes are reviewed and the conclusions are verified n writing
by PH Associates. This report should not be construed to be a legal representation or interpretation
of environmental laws, rules, or regulations.

1.1 Background

As part of a preliminary information gathering activity in 1992, the ZPA distributed a
questionnaire requesting disclosure of specific company and site information that would be
relevant to completing the environmental assessment. A questionnaire for Zambia
Concrete Limited (ZCL), Kafue facility was returned to ZPA and is attached in Appendix
Al

Additional environmental data was requested by PH Associates in the form of a
questionnaire submitted to the facility during June and July 1994. The purpose of the PH
Associates questionnaire was to obtain information that was either not available at the
time. or to supplement information not fully detailed in the returned ZPA questionnaire.
The additional data was obtained by distributing an extensive envircnmental survey
questionnaire to facility management. and requesting their cooperation in completing and
returning the survey form. The PH Associates questionnaire was returned for e ZCL
facilitv and is attached in Appendix B.

ZCL manufacturers concrete products such as pre-stressed concrete sleepers (beams used
in railroad construction). bridge beams. building blocks. fence poles. and concrete curbing
and slabs. According to management. ZCL is currently operating at approximately 20%
production capacity because of their poor financial situation. The 41.000 square meter
manufacturing facility. located at Plot 163A in the Kafue Industrial Area. (Section 7,
Figure 1), commenced operations in 1981 from this location. ZCL own a 72.000 square
meter residential arca approximately 730 meters to the south and southwest of the facility
that is used by their 160 fuli-time workers and their families. This area was not visited by
PH Associates and 1s not part of this assessment.

Manv other industries are located within a | kilometer radius of the ZCL facility. Those
industries immediately neighboring ZCL include rail spurs and storage yards belonging to
Zambia Railwavs Limited (southern border) and Nitrogen Chemicals of Zambia Limited

PH Associates, Inc. Page 1
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Zambia Concrete Limited Facility, Kafue

manufacturing faciiity towards the west. Undeveloped areas border ZCL on their eastern
and northem perimeter. Other industrial facilities in the area include Bata Tanneries
Limited, a ZESCO substation. Kafue Textiles of Zambia Limited, and the Kafue Urban
District Council sewage treatment facility all located to the west of ZCL. The town of
Kafue is approximately 1.5 kilometers to the souiheast of the ZCL facility

PH Associates, Inc. Page 2



Zambia Concrete Limited Facility, Kafue

2. SCOPE OF WORK

PH Associates performed an environmental assessment to assess and document potential adverse
environmental effects on air, soil, surface water. and groundwater that might have resulied from
either current or past actuvities on the site. This assessment was qualitative, based on readily
available existing intormaten. interviews and field observations. It did not involve environmental
field testing or sampling. laboratory analyses. or an asbestns survey.

in general, PrAcsociates staft endeavored to:

Conduzt mterviews with Miistry personnel and other pert'nent organizations to assess the
current siaic 1 environmental affairs and regulations.

Review available Ministry reports on past fucility inspections and geologic and hydrogeologic
data.

Evaluate existing environmental regulations that are applicable to assessing potentially adverse
effects on air. soil. surface water and groundwater.

Review avaiiable facility files to investugate past or current activities on the site with respect to
envircnmental permits and compliance. wastewater, site drainage, and air emissions; and
handling. storage. treaunent. and disposal or spills of potentially hazardous materials and
wastes.

Review readily avarlable aerial photographs of the site and adjacent properties. In addition. PH
Associates reviewed avatlable drawings of the site showing facility lavout, underground piping.
buried tanks. wiihities and site drainage systems.

With the consent of the site management, perform an onsite field reconnaissance of the facility.
During the field reconnaissance. PH Associates looked for evidence of releases of potentially
hazardous chemicals. petroleum products. or process wastes to the soil, surface water, and
groundwater by spilling. dumping. burning or burizl of matenals.

Perform a fieid reconnaissance of the arca. within approximately 1 kilometer radius of the
facility. that was feasible within the level of effort identified for this contract. During the field
reconnaissance. PH Associates attempted to identify neighboring commercial and industrial
sites that may potentially adversely affect the environmental conditions at the facility.

Interview available staff whe were knowledgeable of current and past site activities and
processes at the facility and of surrounding properties.

Document the findings and obscrvations of the visited site with photographs. Copies of these
photographs are included in Section § of this report.

Preparc an Environmental Assessment Report presenting the areas of environmental conceras,
results of the Ministry records. applicable environmental regulations, aerial paotograph reviews,
site visits and personnel interviews, and provide conclusions and recommendations for
submission to USAID and ZPA.

PH Associates, fnc. Page 3



Zambia Concrete Limited Facility, Kafue

3. METHODOLOGY

This section presents the methodology used to complete the scope of work for the environmental
assessment project.  Methods used include a review of the minisiry records. environmental
regulations. acrial photographs. facility records, mmistry and facihty personnel interviews. and site

VISILS,

Results of the assessment are presented in Section 4.0. and the conclusions and

recommendations are presented in Section 3.0

3.1

Ministry Records Reviews and Interviews

PH Associates interviewed Ministry personnel and other pertinent organizations to discuss
the current state of environmental affairs and regulations in Zambia.  Ministry records,
such as factory inspections. geologic and hydrogeologic reports. were also obtained and
reviewed for the sites 1o be assessed.

The following Ministries personnel and other pertinent organizations were interviewed and

the results of these discussions are included in Appendix C.

Environmental Council of Zambja

Mr Julius Kanvembo. Director - April 15, 1995
Mrs [ Mbewe, Legal Officer - April 24, 1995

Mimstry of Enerey and Water Development, Water Affairs

Mr Stan Chisala. Senior Engineer - April 18, 1993

Ministry of Labor and Social Security, Chief Inspector of Factories

Mr K Mapani. Chief Inspector of Factories - April 20. 1995
Mr Kakoma Chivundu. Inspector of Factories - April 28. 1995
Mr Lukwesa. Inspector of Factories - Aprit 23, 19935

Ministry of Mines and Minerals Development, Geological Survey Department

Mr O Ng ambi. Acung Director - April 24, 1995

Mr Clement Namateba. Sentor Geologist (PGR) - April 24, 1995
International Bank for Reconstruction and Development (World Bank)
Mr Gedion Nkojo. Resident Representative - April 24, 1995

Mr Julivg Chileshe. Natural Resource Economist - April 24, 1995

Environmental Regulations

Legislative Policies. Acts. and Regulations enacted by Zambia were reviewed for their
applicability to completing environmental assessments of the facilities identified by the
ZPA. The purpose of the review was to evaluate and summarize those guidelines
pertaining 1o environmental issues which industries in Zambia are required to adhere. A
summary of the environmental regulations for Zambia is presented in Appendix D, Table
1. Twelve regulations were selecied for review based on their potential applicability to the
assessed sites.  Six vi these regulations contained applicable environmental laws
addressing air. soil and water pollution and include:

PH Associates, Inc. Page 4
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Zambia Concrete Limuted Facility, Kafue

3.4

e Water Act of 1949

e Environmental Protection and Pollution Control Act of 1990
o Water Pollution Control Regulations of 1993

¢ Waste Management Regulations of 1993

¢ Mining (Dumps) Regulations of 1972

e Mines and Minerals Act of 1976

The applicable regulations or laws used to evaluate environmental compliance of the
facilities assessed are summarized in Table 2 of Appendix D.  Only recently have
regulations addressing the protection of human health and the environment in any detatl
been enacted. Prior to the passing of the Environmental Protection and Pollution Control
Act of 1990 and the establishment of the Environmental Council of Zambia, legislation
mostly adaressea 1ssues of worker health and safety.

Currently. no guidelines have been implemented by the Environmental Council of Zambia
defining specific materials or chemicals as hazardous. Application of the term “hazardous™
is generally based on specific characteristics of o substance or constituent such as
ignitability. corrosivity. reactivity. and toxicny. Depending on the concentration of the
constituent in sludges. soil. surface water. or groundwater, the constituent may or may not
be considered hazardous.

Since Zambia has not developed hazardous chemicals guidelines. PH Associates apphed
fourteen programs adopted by the United States Environmental Protection Agency (EPA)
and State Governments that identifv substances as either hazardous. extremely hazardous.
toxic or carcinogenic.  The California EPA May 1992 Chemical Cross-Index reference
tabulates all the hazardous chemicals and compounds listed in these programs and was
used by PH Associates to assess whether substances found during the assessments were
potentially hazardous.

Acrial Photographs

On April 12. 1995 the Mapping Services Section of the Survey Department was visited by
PH Asscciates to review any available and applicable aerial photographs of the sites 1o be
assessed. The aerial photographs were reviewed to identify possible changes in structures,
topography. sile activities. processes. and waste disposal practices that could be used as
additional information to the current site conditions observed during PH Associates visit.

Review of the acrial photographs from the Survey Department indicated that the
photographs and any enlargements are at a scale where ground objects are much too small
to provide any useful information or details of the sites. Acrial photographs were available
at a scale of 1:30.000 and ¢nlargements at a scale of 1:7.500. Based on PH Associates past
experience it was determined that no applicable information would be gained from use of
aerial photographs at this scale.

Facility Site Reviews
Site reviews were conducted by PH Associates and included site visits, analysis of facility
records and faciluy personnel interviews.

PH Associates, Inc Pape 5



Zambia Concrete Limuted Faciiin, Kafue

3.4.]

Site Visits

PH Associates conducted a field reconnaissance of the site focusing on identifying
site activities and practices that have or may have potential environmental effects
in the future.  An Environmental Assessment Checkhist survey form was
completed during the field reconnassance and s attached i Appendix 15 The
Location Map and Site Plan for the facility are attached in Section 7. Photographs
of the field observations taken during the site visit are included m Secuon 8.

A field reconnaissance of the arca withir approximately b kilometer radius of the
facility was also pertormed 10 identifv neighboring industries that may potentially
adversely aftect the environmental conditions at the faciliny.  The offsite
reconnaissance. that was feasible for the contracted level of cffort, involved
interviews with tacility: personne! and a drive-by of the surrounding area. No
offsite industries were contacted or visited by PH Associates.

Facility Records

Facilnv records and  aerial  photographs  applicable 1o completing  the
environmental assessment were requested from the facility.  Records requested
included documents containing information and details on building and structure
destgns, underground storage tanks. process flow diagrams. process matertals and
wastes, waste disposal. environmental permits. monitoring programs and controls.
and documentation on storage or use of potentially hazardous materials.  These
records. if made available to P11 Associates. are attached in Appendices Fand G.

Interviews

Interviews were conducted with available facility  personnel.  usually  site
managers. who could provide information on past or current site acuivities and
processes. potentially hazardous materials use and storage. spills. accidents.
utilities, fuel storage areas. maintenance practices, waste disposal, permits,
nionitoring programs. and laboratory analyses.

PH Associates, Inc

Page 6

10



Zambia Concrete Limited Facility, Kafue

4. RESULTS OF ENVIRONMENTAL ASSESSMENT

The results of the environmental assessment are presented below and include the tollowing sections:
Facility Ministry Records/Site Aenial Photographs/Facility History and Records/Site Activities and
Processes/invironmental Sctting/Field Reconnaissance Results and  Applicable LEnvironmental

Regulatons.

4.1

Facility Ministry Records

Environmental dat for the ZCL facility was obtained from the Ministry of Labor and
Soctal Security. Chief Inspector of Factories. The 1984 letter is attached in Appendix F,
and mainly addresses worker health and safety issues. especially high noise levels and the
required worker protection.

4.2 Acrial Photographs
No aerial photographs of the ZCL facility were available that would provide PH Associates
with mformauoen applicable to completing the envirdnmental assessment.
4.3 Facility History and Records
On May 8. 1995 Mr J Holloway of PH Associates interviewed Mr Emmanuel Ziko,
General Manager of ZCL and Mr B Sakala. ZCL Head of Production. 1o obtain information
on ZCL's history. processes. products. and available facility records. maps. and aerial
photographs. A Site Facility Plan is shown n Section 7. Figure 2. According t0 Mr
Sakala. the land on which the facihuy 1s situated was undeveloped prior to ZCL s building
n 1981.
4.4 Site Activities and Processes
ZCL 1s a manufacturer of concrete products such as pre-stressed concrete sleepers. bridge
beams. building blocks, fence poles. and concrete curbing and slabs. Pre-stressed concrete
sleepers are concrete beams apnroximately 2 meters in length used during construction of a
raillway. 1o which the steel railroad tracks are attached.  According 10 Mr Sakala, the
facility uses the following average quantities of raw process materials annually during
production:
¢ 2938 metric tonnes of cement
e 3942 metric tonnes of sand
e 0.366 metric tonnes of aggregate stone
e 252 metric tonnes of steel reinforcement (cable) and steel rail anchors
e approximately 500 metric tonnes of Comix (cement additive)
e approximately 3 nullion hters of water
Mr Sakala stated that the Comix additive is used to reduce the amount of water required in
the process. although he could not specify the chemical composition of the additive.
A simple production process is used at ZCL to produce their concrete products.  These
processes are detailed in the process flow diagrams attached in Appendix G. For all of
P Associates, inc. Page 7
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i

ZCl.’s products. the process begins with mixing cement. sand, gravel, Comix. and water in
the batching plant to the desired consistency (Section 8. Photograph 1). The mixture is
then poured into a mold. depending on the product 1o be made. and cured (dried) for 12 to
36 hours unul hard. Vibrators are used 10 loosen the cured concrete from the molds and the
products arc stacked and stored in their appropriate arcas at the facility.  Steel
reinforcement is used in the products. with the exception of the concrete blocks. and is
positioned within the woids prior to pouring the cement mixture. For production of the
pre-stressed concrete sleepers, the reinforcement consists of heavy steel cables that are
stretched through the mold (Section 8. Photograph 2). By stretching the cables within the
mold until the concrete has hardened. the resulting tensile strength of the concrete sleepers
1s Increased.

Steam generated from electrical boilers is used during the curing of slecpers o reduce
curing tme and ensure preper hoardening of the concrete (Section 8. Photograph 3). The
wastewater derived from the curing process in the production shed is collected in floor
drams that discharge into the facility’s sewer Hne.

ZCL also uses steel rail anchors. wood planks. and various petroleum products associated
with vehicle and machinery maintenance at the facitity. The steel rail anchors are used in
production of the pre-stressed concrete sleepers. and extend from the top of the sleepers
thus aljowing the steel rails 1o be fastened into the railroad bed. The wooden planks are
L.sed 1o stack the vanous conerete products at the facility and are treated with motor oil in
the wood treatment area prior to use.

Other acuvines at the ZCL facility include:

* 15 vehieles used for production. delivery. and general transportation

* Process cquipment maintenance in the equipment workshop

e Vechicle maintenance in the vehicle maintenance shop

* Operation of & geotechnical laborator: for quality control testing of the products
(Sccuon §. Photograph 4)

¢ Admunistrauve offices

e A canteen for the workers

+ Water production from one onsite borehole (Section 8, Photograph 5)

« Storage and dispensing of fuels from the facility filling station (Section 8, Photograph 6)
and

* Storage of petroleum products and spare parts in the facility warehouse (Section 8,
Photograph 7)

Environmental Setting

4.5.1 Topography

The topography of the Kafue area consists mostly of gently sloping hills bordering
the Kafue River Valley. The hills are generally 100 to 300 meters elevation above
the Kafue River and trend west-northwest. Regionally. these features are located
on a high plateau of approximately 1.000 to 1.400 meters elevation that extends
over a large area of Central Zambia. The ZCL facility is located in the Kafue
Industrial Area (Section 7. Figure 1). The site is at an elevation of approximately

Pif Associates, Inc. Page 8
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Zambia Concrete Limited Facility, Kafue

4.5.2

4.5.3

995 meters above sea level and the ground surface at the site slopes slightly
towards the southwest (RZ. 1988 and 1993).

The Kafue River is the major surface water drainage svstem for the Kafue arca
and generally flows towards the east-southeast in this area. Expansive dambos are
typical along the banks of the Kafue River with seme extending up 1o 0.5
kilometers away from the nver. The Kafue River is located approximately 1.5
kilometers south of the ZCT faciluy. The Kasenje River, a small tributary of the
Kafue River, 1s located | kilometer to the west of the site.

The surface of the ZCL facility 1s mainly covered with dirt or gravel. Only the
main process and office areas are paved. No stormwater drains were observed at
the site. As a result. surface water runoff in the paved arcas flows southwest along
the street curbing o the unpaved batching plant and stone storage area were 1t
infiltrates into the subsurface soil (Section 7, Figure 2).

Geology

No site spectfic geologie reports for the Kafue area were available for review by
PH Associates. The ZCL. facility 1s situated on voung aduvium, colluvium. and
laterite soils of unknown lateral extent and thickness (RZ. 1981).

Hydrogeology

No specific hvdrogeologic reports for the Kafue area were available for review by
PH Associates.  Groundwater in the area probably follows the topography and
flows southward towards the Kafue River.

According to Mr Sakala. ZCL installed a borehole 10 a depth of 30 meters in 1987
(Section 8. Photograph 5). The borehole 1s located on the western comner of the
property. Groundwater was first encountered during installation of the borehole at
a depth of 15 meters. ZCl. uses approximately 200.000 liters of groundwater
annually as a supplement to their municipal water supply. Both supplies are used
in their production process and for drinking at the facility. No other information
concerning borchole construction or groundwater quality was available.

4.6 Field Reconnaissance Results

On May 8, 1995, a 1our of the ZCL facility by PH Associates was provided by Mr B
Sakala, ZCL Head of Production. During the tour, ZCL's operations and products were
discussed. Results of the field reconnaissance and interviews with the ZCL management
are presented below,

4.6.1

Utilities
The following is a summary of the utilities that service the ZCL facility as
reported by Mr Sakala.

4.6.1.1 Electricity

Zambia Electricity Supply Corporation LTD (ZESCO) provides
electricity to the ZCL facility. Three electrical transformers, owned by
ZESCO, are located inside a secured area of the main production building
at the ZCL facility (Section 8, Photograph 8). ZESCO personnel
maintain the transformers and change the transformer oils periodically.

PH Associates, Inc.
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Zambia Concrete Limited Facility, Kafue

4.6.2

4.6.1.2

4.6.1.3

4.6.1.4

PH Associates dic not observe the transformers since the area was locked
during the site visit.  Mr Sakala stated however, that 10 the best of his
knowledge no oil spills have occurred. He was unaware whether ZESCO
tests the transtormer oils for polvchlorinated biphenvls (PCBs).

Water Supply

The ZCL water supply 1s obtained from an onsite borehole and the Kafue
Urban District Council (Council). According to Mr Sakala, the facility
uses approximately 2.8 million hiters annually from the Council and
200.000 liters from their one borehole. ZCL does not treat and has never
tested either water supply prior to use in the production process or for
drinking.

Sanitary Sewer

According to Mr Suakala, the drains and bathroom facilities within the
main process and office arca are connected to a sewer line running
northwest through the center of the facility (Section 7. Figure 2). This
sewer line connects to the Council sewer system offsite. No septic tanks
are located on the faciliy.

Stormwater Control

Only the main process and office areas at the site are paved and no
stormwater drains were observed in these areas. As a result, surface
water runoff in these areas flows along the street curbing and reaches the
unpaved batching plant and stone storage areas were it infiltrates into the
subsurface.

Structures

Structures at ZCL are made of brick. concrete, steel. and have concrete floors and
asbestos pipe insulation and roofing sheets. Structures and areas at the facility are
presented on the Facilty Site Plan (Section 7. Figure 2) and include:

e Production shed including an equipment workshop, spare parts storage area,
geotechnical laboratory, electrical transformer and electric boiler rooms

e Administration building

e Vehicle maintenance shop and filling station with uhdcrground storage tanks
(Section &, Photographs 6 and 9)

s Workers canteen

e Sccurity building

e Sleeper storage area

e Sleeper loading area

e Batching plant

¢ Block making area

e Wood treatment area

e Stone storage area

PH Associates, Inc.
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4.6.3

¢ Sand storage area

¢ Warchouse (Section §, Photograph 7)

e Three cement silos (Section 8. Photograph 10).
¢ One water tower (Section §. Photograph 11) and

o One onsite borehole in the sand storage area (Section 8, Photograph 5)

Environmental Effects and Observations

Observations made during the field reconnaissance and any potential
environmental effects are discussed n the followng sections.

4.0.3.1 Chemicals, Petroleum, and Process Materials

Details of chemicals, petroleums. process matenals and the average
annual quantitiecs used at ZCL facility were provided by Mr Sakala
during the site visit. These process materials include:

e 2938 metric tonnes of cement

e 3,942 metric tonnes of sand

e (.366 metric tonnes of aggregate stone

e 252 metric tonnes of steel reinforcement (cable) and steel rail anchors
e approximately 500 metric tonnes of Comix (cement additive)

e approximatelyv 3 milfion liters of water

The stone, sand. cement. and steel reinforcement and anchors are
delivered by rail to the site and stockpiled in the vanous open storage
areas. Cement and water are stored in three cement silos and a water
tower at the batching plant. respectively. Wood planks are stored in the
concrete sleeper storage ared.

Petroleum products including petrol, diesel, motor oil. and lubricating
grease are also used and stored at the facility. These materials are stored
in 210 liter drums in the equipment workshop, vehicle maintenance shop,
warchouse and underground storage tanks (USTs) at the filling station.
According 1o ZCL. approximately 2,500 liters petrol, 3.500 liters diesel,
420 liters motor oil, and 630 liters hydraulic oil are used each month. 50
kilograms bags of Comix and several acetyiene tanks are also stored in
the warehouse (Section §, Photograph 12).

4.0.3.2 Process Waste Streams

Waste streams {rom the production process include process wastewater,
scrap steel, broken blocks. unusable concrete, petroleum products (used
oils and fluids). and general office trash. According to Mr Sakala, the
volume of wastewater from the production process is approximately
500.000 liters annually.  The wastewater originates from the cement
curing phase of the process where stearn 1s used to facilitate hardening of
the cement. Since the wastewaler is initially in direct contact with the
cement, the discharge potentially has an clevated pH. Floor drains within

Pl Associates, Inc.
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4.6.3.3

4.6.3.5

4.6.3.6

the production shed collect the wastewater and discharge it to the Council
sewer. No analytical testing of the process effiuent has been conducted.

Another wastestream 1s the surface water runoft from the ZCl. facility
that potentially contains petroleum products spilled around the facility.
The surface water runoff from the facility flows to the batching plant and
stone storage area were it infiltrates into the subsurface soil.

Air Emissions

Air emissiens from the ZCL facility include dust generated during batch
plant operations and wnile filling the cement silos.  Mr Sakala was
unaware of anv offsite dust problems or complaints resulting from ZCL's
operations. No emissions are associated with ZCL’s clectric builer.

Pesticide/Herbicide Use
According to Mr Sakala, no pesticides or herbicides are used at the
facility.

Underground/Aboveground Storage Tanks

ZCL operates rwo 3.500 liter underground storage tanks (USTs) located
at the filling station (Scction 8. Photograph 6). Accerding to ZCL, the
tanks arc constructed of sieel and were installed in 1980. Approximately
2.500 liters petrol and 3.000 liters diesel are used ecach month. No
information concerning Jeaks or inventorv monitoring aid control
procedures were available for review by PH Associates.

Three 50 metric ton capacity silos are located next to the batching plant
and arc used 10 store cement.  ZCL also uses a 135.000 liter capacity
water iower (Secuon 8. Photographs 10 and 11).

Redeases/Spill Controls

Spills consisting of petrol. diesel. oils and grease were observed in many

areas at the ZCL facility. The areas where spills have occurred are

summarized below:

e The majority of petroleum spills have occurred at the unpaved filling
station (Sect*on 8. Photograph 6).

e Oil/grease spills at the vehicle maintenence shop and outside the
cquipment workshop (Section 8. Photographs 6. 9. 13, and 14).

e O1l spill at the wood treaument area (Section 8. Photograph 15).
e O1l 5pill near the water tower (Section 8. Photograph 10).

e Motor and hyvdraulic oil spills inside the warchouse (Section R,
Photograph 12).

¢ Oil has also been discharged from a wasa basin within the equipment
workshop onto the pavement outside. The oil was observed in pools
along the pavement curbing (Section 8, Photographs 16 and 17).

PH Associates, Inc

Page 12
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4.6.3.7

Other liquid waste streams released from the factlity include the process
and sanitary wastewater and surface water runoft.  The volume of
wastewater from the production process is approximately 500,000 liters
annually, and potentially has an clevated pH. The process and sanitary
wastewater 1s discharged to the Council sewer for treatment and disposal.

Surface water runoff from the ZCL facility potentially contains petroleum
spilled on the ground around the facility. The surface water runoff from
the factlity flows into the batching plant and stone storage arcas were 1t
infiltrates into the subsurface.

Over the vears tonnes of cement have potentialiv been spilied at the
batching plant. According to Mr Sakala, some cement is spilled during
the transfer of cement from ratlway cars to the storage silos (Section 8,
Photographs 18 and 19).

Petroleums spilled in the unpaved arcas of the fucility infiltrate with
rainwater into the subsurface soil and groundwater. This is particularly
evident at the vehicle maintenance shop. filling station. wood treaiment
area, and in {ront of the equipment workshop (southeast side). Ramwater
percolating through cement spilled at the batching plant may have an
elevated pH. As a result. the surface and subsurface soil and shallow
groundwater quality at the facility may potentially be adversely affected.

Potentially Hazardous Materials

Currently. no guidelines have been implemented by the Environmental
Council of Zambia defining specific materials or chemicals as hazardous.
Application of the term “hazardous™ 1s generally based on specific
charactenstics of a substance or constituent such as ignitability,
corrosivity. reactivity. and toxicity. Depending on the concentration of
the constituent in sludges. soil. surface water, or groundwater, the
constituent inay or may not be considered hazardous.

Matenals onsite such as the petroleum products and stormwater runoff
may potentiallv contain specific constituents at levels that could be
identified as hazardous and regulated once guidelines are enacted. Fuels
at the site contain lead. benzene. ethyl benzene, toluene, and xvlenes.
Applying regulations adopied by the EPA, these constituents potentially
pose a threat to human heaith and the environment based due to
ignitability, toxicitv. and human carcinogenic risk (Cal EPA. 1992).
Excessive levels of lead have been shown to retard the developmental
growth of children while benzene is a known cancer causing compound.

Asbestos found in the sheet roofing and pipe insulation at the facility is
potentially hazardous and has been known to produce lung cancer and
other respiratory problems in individuals who have had prolonged
exposure.

4.6.3.8 Waste Disposal

Wastes produced and disposed of by ZCL include wastewater (process
and sanitary), scrap steel, broken blocks, unusable concrete, petroleum
products (used oils), and general office trash. Mr Sakala estimated 35

PH Associates, Inc.
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cubic meters of waste cement and blocks are produced monthly. The
cement wastes are sold to local contractors as fill material. Scrap metals
are recveled. No information was available concerning the volume of
scrap metal wastes.

Mr Sakala stated that the office trash s bumned onsite.  Waste petroleum
products (used motor oils) are gtored in 210 hter drums and either
recycled by British Petroleum. sold to local residents, or burned along
with the office trash.

Process and sanitary wastewater are disposed of 1o the Council sewer.
Approximately 500.06G0 liters of process waslewater are disposed of
annually.

4.7  Applicable Environmental Regulations

A summary of the applicable regriations for Zambia is presented in Table 2 of Appendix
. Based on a review of these regulations, the ZCL facility is:

o illegally discharging/releasing petroleums and process materials (cement) onto the
ground that may potentially pollute seil and shallow groundwater

e illegally discharging process wastewater potentially having an elevated pH into the
Counci] sewer without a hicense

o ilicgally burning wastes onsite

The Environmental Protection and Poltution Control Act of 1990, states that no person
may discharge ¢direetly or indirectly) poisonous. :0xic. obnoxious or obstructing matter. or
other pollutants inte surface or groundwater bodies. This Act also states that it is illegal to
dispose of solid wastes anywhere but at a licensed disposal facility.

The Water Pollution Control (Effluent and Wastewater) Regulations of 1993, requires a
license to discharge wasiewater that may pollute the environment (this includes discharges
10 the Council sewer). The conditions of the license include discharge record keeping.
weekly sampling and testing of the wastewater. and submission of a bi-annual report 1o the
ECZ. The discharge must meet the standards (limits) for parameters listed in Table 3 of
Appendix D.

According 1o Mr Sakala. no discharge licenses or permits have been obtained by ZCL.

PH Associates, Inc. Page 14
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5. CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are presented addressing areas of environmental

concerns at the Zambia Concrete Limited (ZCL) facility based on the findings of the environmental

assessment.

e Dicsel. petrol and oils have been spilled on the unpaved areas of the vehicle maintenance shop.
filling statien. cquipment workshop, and wood treatment arca. As a result. subsurface soil and
groundwater quality in the arca may potentialiy be adversely affected.

e Cemert has been spilled at the batching plant. As a resubt. rainwater infiltraning through this
arca mav have an elevated pH and potentially adversely affect groundwater quality in the area,

e Pursuant w0 the Environmental Protection and Pollution Control Act of 1990, ZCL is illegaily
burning wastes onsite.

e Pursuant to the Environmental Protection and Pollution Control Act of 1990, 1t is ilicgal to
spillrelease/discharge any substance that may pollute the environment. Petroleum and cement
spills onsite may potentially adversely impact soil and groundwater quality at the facility.

e Water Pollution Control (Effluent and Wastewater) Regulations of 1993 state that 10 1s illegal to
discharge wastewater that may pollute the environment (including discharges to the Council
sewer). and that a discharge license is required. Wastewater from the process area likely has an
clevated pli and is discharged to the Council sewer without a discharge hcense.

e The integrity of the two steel USTs at the filling station is unknown and has never been
adequately monitored te protect the environment against possible leaks. Knowing the age of the
USTs. it is postible that eaks have occurred and that these releases may potentially adversely
affect subsurface soil and groundwater quality in the area.

e Transformer oils at the facility may potentially contain polvchlorinated biphenyls (PCBs). No
testing for PCBs has been performed.

e The ZCL uses an electric powered boiler to produce steam for use in the cement curing process.
No adverse environmental effects are expected from air emissions at the facility.

e According to ZCL. asbestos is used at the facility in pipe insulation and roofing sheets.
Asbestos is a known human carcinogenic.

e ZCL uses approximatelv 3 million liters of water annually at the facility. of which 200.000 liters
are obtained from a borchole located onsitc.

e ZCL lacks anv environmental safety and procedures plan detailing storage, handling, cleanup,
and disposal procedures for the facility.

e Based on the field reconnaissance of the area surrounding the facility, there are many
neighboring industries (Zambia Railways Limited, Nitrogen Chemical of Zambia Limited. Bata
Tanneries Limited. ZESCO substation. and Kafue Textiles of Zambia Limited) in the industrial
arca that potentially adversely affect the environmental conditions of the surrounding area.

PH Associates recommends that

 ZCL investigate soil and groundwater quality in the arca of the vehicle maintenance shop, filling
station. equipment workshop. wood treatment area, and batching plant. This investigation
should include collecting soil and groundwater samples to assess the level of possible adverse

Pl Associates, Inc Page 15
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effects. If soil has been impacted. then ZCL should remove the soil and dispose of it in an
appropriate disposal facthiy.

e 7CL remove their aging USTs and install new tanks. preferably of double-walled fiberglass
construction.  In addition. ZCL should install an adequate monitoring and leak detection
program such as secondary containment at the UST area to prevent adverse cftects from
possible future releases.

o ZCL pressure test their USTs annuatly to determine if major feakage Is oceurring.

e ZCl stop discharging wastewater containing petroleum from the wash basin in the equipment
workshop.  The wastewater is discharged onto the ground along the northeast side of the
cquipment workshop.

e 7CI mitigate potential adverse effects to surface soil and groundwater quality by removing
petroleum-saturated soils observed onsite. The soil should then be disposed of at an appropriate
disposal facihty.

o 7CL. obtain a license to discharee process wastewater to the Council sewer and comply with all
discharge requirements.

o 7Cl. stopillegally burning wastes onsite and have wastes disposed of by the Council.

o ZCL request ZESCO to analyze oils from the facility transformers for polvchlorinated biphenyls
(PCBs). 1 PCBs are found. ZCL should obtain ZESCO's Environmental Safety and PCB
Mitigation Plan for Transformers (PCBs). that details ZESCO’s responsibilities and plan-of-
action should a PCB oil spill occur.

o 7CL conduct an ashestos survey and implement an asbestos removal plan at the facihy.

e 7CL develop and implement an environmental safety and procedures plan detailing storage.
handling. monitoring. cleanup. and disposal procedures for the facility. especially at the
production shed. equipment workshop. filling station. vehicle mamntenance shop. and wood
treatment area. to mimmize potentiai adverse effects to the environment in the future.

o 7CL maintain inventory and waste disposal records specifically listing the types and guantities
of chemicals. fuels. oils. and materials brought onsite and the types and quantitics of materials
recveled or disposed of and their disposal locations. This "cradle-to-grave” tracking of matenials
should be incorporated into the environmental safety and procedures program.

PH Associates, Inc Page 16
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7ZAMBIA CONCRETE LIMITED

Our Reference: - Industrial Area
P.O. Box 346,
KAFUE, ZAMBIA,
Telephone: 311381 & 311385
Your Reference: ’ Telex: ZA 70060

7 January 1993

The Head of Planning & Development
7ambia Privatisation Agency
Findeco House

P O Box 30819

Lusaka

Attn. Mr S C Mwamba

Dear Sir
re: QUESTIONNAIRE ON ENVIRONMENTAL IMPACT

please find attached a completed copy of above guestionnaire
for vyour further handling.

Yours faithfully
2AMBIA CONCRETE LIMITED

I AT
MM Chog;at/?‘//)

AG. GENERAL MANAGER

£



ZAMBIA PRIVATIZATION AGENCY
QUESTIONNAIRE ON ENVIRONMENTAL INPUT

ZAMBIA CONCRETE LIMITED
120 11 -2

.................

315 51 1 T3 o ok 22 LI IR IR

1 MANUFACTURER OF PRE-STRESSED CONCRETE SLEEPERS

Business Profi e""KNU “OTHER CONCRETE PRODUCTS © " ' -t === -
K145,637,320.00

DU TIOV L . v i e e et e e a o ot o m at i et asasonssnssssneanseesssoseensssassaes
. , K40,000,000.00
Capital Employed: ... ..ttt it et ittt
230
08 11) m e 3 =Y R R
1. Number and Location of offices, plants, facilities etc.:

ONE PLANT LOCATED AT KAFUE, FARM NO. 163 INDUSTRIAL AREA, KAFUE

.................................................................

2. Area covered by the office, plants etc., and its zoning
(industrial, commercial etc.):

....... 90 M e e
3 Chain of title documentation ...T?THE.ﬂEQQ.BY.ZﬁMBIA.BA;PWF¥S
4. Business Start Date: ..Q%IQ?Z??.(QAT?.QE.?NQOBPQBA?;pN) ......

o J
5. Building Type, Steel frame, brick etc.: QQNQREF?.FQPPMPﬁ.W;?ﬁ

BLOCK INFILLS. ASBESTOS SHEETS ON STEEL FRAME TRUSSES.

6. Products and Description processes used to produce these
products, including waste streams employed as 1lnput/output.

PRE-STRESSED CONCRETE SLEEPERS, BUILDING BLOCKS, FENCING, POLES, .

PLANT THEN POURED IN THE VARIOUS MOULDS, NO STREAMS USED.

7. Availability of site aerial photos, maps, drawings, layouts.

DRAWING AVAILABLE


http:03.05.79
http:K40,000,000.00
http:K145,637,320.00

ZAMBIA PRIVATIZATION AGENCY
OUESTIONNAIRE ON ENVIRONMENTAL INPUT

NOT APPLICABLE
8. Previous site and 1and USE.: ........ctciraannen

.................................................................

.................................................................

.................................................................

12. Source of Water supply at the site (city water, water well
etc.): COUNCIL WATER SUPPLY PLUS BOREHOLE ON SITE

.................................................................

.................................................................

13. Site drainage by open drains, covered drains, into a sewer

COVERED DRAINS

................................................................

14. Type of discharges metal, organic, inorganic, liquids,
solids.
SOLIDS - CONCRETE WASTE

................................................................

15 Any known Air quaiity odor Problems. ..........cececscrorscns
NIL

16 Occurrence of any fires at th facility: ......cceeeenrren:
NIL

................................................................

17. Are there any drums/containers having oil, grease, benzene,
diesel stored at the site. If so, .aow many drums ?nd what type?

UNDERGROURD STORAGE. TANKS, 7000 LITRE.CAPACITY.M’.EOR.DI.ESEL, .AND

PETROL. 3 DRUMS OIL_ AND 1. DRUM GREASE...ON.AVERAGE.......c«-----


http:UNDERGROU.ND

ZAMBIA PRIVATIZATION AGENCY
QUESTIONNAIRE ON ENVIRONMENTAL INPUT

18. Storage of any chemicals, pesticides at the site.

19. oOwner/operator’s disclosure of known environmental issues/
liability.

................................................................

...........................................................
.................................................................
.................................................................
.................................................................
.................................................................
-----------------------------------------------------------------
.................................................................
.................................................................
-----------------------------------------------------------------
.................................................................

.................................................................

o



Zambia Concrete Limited Facility, Kafue

Appendix B
PH ASSOCIATES QUESTIONNAIRE

PH Associates, Inc.



P (‘ H‘ ZAMBIA CONCRETE LIMITED

(SUBSIDIARY OF ZAMBIA RAILWAYS LIMITED)

Reference:

Date: 28 June 19594

OFFICE OF THE GENERAL MANAGER

The Director

Zambia Privatisation Agency
P O Box 30819

LUSAKA

For the attention of PH Associates {Room 212)

Dear Sir

I refer to your letter and questionnaire which were faxed to us on
24th June, 1994.

We are pleased to enclose a duly completed guestionnaire on environmental
issues at our premises for your further handling. We do hope that the
data given in the guestionnaire will assist you greatly in assessing
environmental issues relating to our factory.

Should you require further information on this matter, please do not
hesitate to get in touch with us.

Yours faithfully
ZAMBIA CONCRETE LIMITED

E T S| /ZIKO T

GE MANAGER
I"lot No. 103A TEL: +260.1.311381
Industrial Arca
Off Great North Road FAX: +260.1.311288
P O Box 30034

KAFUE TL ZA 70060

X:
ZAMBIA : \,\\‘\




7PA ENVIRONMENTAL QUESTIONNAIRE 2
(REQUEST FOR ADDITIONAL ENVIRONMENTAL INFORMATION)

s owned by vour Company, their physical addresses (location), and the

Please list all facilitie
to whom all questions concerning

name and telephone number(s) of the contact person(s)
operations and environmental 1SSUes should te addressed:

ZAMBIA CONCRETE LIMITED
PLOT 163A OFF GREAT NORTH ROAD
KAFUE

GENERAL MANAGER
TEL. 311381/311020
FAX 311288

TLX ZA70060

45



Please complete the following for each facility listed above:

Facility Name: ZAMBIA CONCRETE LIMITED

1) Describe your Company's products, process method(s), and raw materials used in each
individual process both past an' present:

1. PRECAST CONCRETE PRODUC... - SAND, CEMENT, STONE, WATER, REINFORCEMENT
2. PRESTRESSED CONCRETE PRODUCTS - SAND, CEMENT, STONE, WATER, REINFORCEMENT

3. BUILDING BLOCKS - SAND AND CEMENT

2) What is the approximate size of your facility, and process areas (acres)?

FACTORY 41,000m?
RESIDENTIAL  72,000m?
113,000m?

3) Please list the facilities and/ or structures onsite (i.e. maintenance shops, petroleum
storage areas, chemical storage areas, production and process areas for each product,

laundry areas, etc.) and the activities at each:

1. OFFICES AND CANTEEN 850m? ADMINISTRATIVE FUNCTIONS
2. PRODUCTION SHED 2250M2 SLEEPER PRODUCTION
3. LABORATORY 100M2
4. STORE 60M?
5. WORKSHOP 100M?
6. WAREHOUSE 200M2
7. RESIDENTIAL COLONY 72,000M2
8. VEHICLE SHED 105M2
9. FUEL PUMPS 60M2
10. SAND AND STONE STORAGE AREA 3200M?
11. BLOCKS & OTHER PRODUCTS
MANUFACTURING AREA 1600M?2
12. BOILER ROOM 95M?2
13. SUBSTATION 110M2
14. BATCHING AREA 600M?2

L
G



4) Please list the solid/sludge wastes per process disposed of by your facility, their contents,
and estimated volumes of each per month:

1. CONCRETE WASTE - CONTAINS SAND, CEMENT & STONE - 30M3/MONTH

2. BROKEN BLOCKS - CONTAINS SAND AND CEMENT - 5M3 /MONTH

scribe the facility's solid/sludge waste disposal methods of each waste by

5) Briefly de
al landfili or incinerators,

process (i.e. incinerators, onsite burial, onsite stockpile, municip
etc.):

BOTH WASTES GIVEN OUT FOR USE AS
1. HARDCORE FILLING IN BUILDINSS
2. MAKING LOW GRADE CONCRETE

3. LANDFILL

ity by listing the associated process,

6) Please describe each liquid discharge at the facil
als, suspended solids, BOD, pH, etc.):

estimated monthly volume, and contents(i.e. chemic

N/A

¥
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7) Briefly describe the treatment/disposal methods of each liquid discharge by process at
the facility (i.e. onsite lagoons, stormsewers. open ditches, council sewer, ground surface,

etc.):

N/A

8) Please describe the land use immediately surrounding your facility (t.e. re=idential, heavy,
medium, or light industry, commercial, mixed, elc.) and list the name(s) and type of company

(i1es) neighboring your facility:

INDUSTRIAL AND TRANSPORTATION

ZAMBIA RAILWAYS LIMITED - 2 SIDES
NITROGEN CHEMICALS OF ZAMBIA LTD - 1 SIDE
UNDEVELOPED INDUSTRIAL PLOT - 1 SIDE

9) Please list any surface body of water (i.e. stream, river, lake, reservoir, marsh, etc.) within
1km of your facility:

NIL

1C) Does the company operate any boreholes, how many, active or inactive/abandoned,
approximate depth? Does your company use the council water supply? Approximate
volume/&ay of water used in processes at the facility from boreholes, from the council

supply’?7 e
1 BOREHOLE - DEPTH 50M
YES, COUNCIL WATER IS USED
WATER USE - AV. TOTAL 3,000,000 LITRES
COUNCIL 2,800,000 LITRES
BORE HOLE 200,000 LITRES



11) What is the approximate depth to groundwater beneath the facility (i.e. static or non-

2
pumping level) 151

12) Are asbestos-containing materials used or present at the facility? Describe:

AS ROOFING SHEETS ONLY

many? Do they contain hydraulic or

13) Are there any transformers at your facility? How
as any leaks or releases of oils from

heat transier oils? Have they been tested for PCBs. H
the transiormers ever occurred?

THREE TRANSFORMERS OWNED AND MAINTAINED BY ZESCO
THERE HAS BEEN NO LEAKS OR RELEASES OF OILS

14) Please list any above ground and below ground storage tanks at the facility, each tanks
age and volume, and contents stored. Are the tanks vented? Has any leaks or releases
ever occurred? If so, please describe the material and quantity released.

1. CEMENT SILOS - 3 NO. X 50 TONS EACH - ERECTED 1981 - VENTED
2. WATER TOWER - 132M? - VENTED

NO LEAKS AND RELEASES



15) Has your facility ever used or disposed of any radioactive materials or wastes? If so,

describe NO

16) Has your company implemented any process monitoring, chemical, or waste discharge
monitoring or tracking programs at the facility? If so please briefly describe each program.

NO

<) or the council sanitary sewer for

17) Does vyour facility use a septic tank(s)/leach field(
are any process waste

disposal domestic wastes. if your facility has sepiic tank(s),

discharged to them?
COUNCIL SANITARY SEWER

i_e. boilers, tanks, processes) at your facility,

18) Please describe all air emissions (
ess, and any pre-emission treatment.

contents, pounds/day of constituents, associated proc

CEMENT DUST

19). Describe all permits acquired by your facility for discharges of solid and liquid wastes,

and air emissions.

NIL



20) Please complete the following chemicals, petroleum, and process materials table:

Average Average Any
Description | Monthly Stored Storage Other
Usage Quantities Method Information
Petroleum and Lubricants

2,500 litres

3,000 litres

; UNDERGROUND

Petrol
|
. 3,500 LITRES| 3,000 LITRES |) TANKS
Diesel
] 210 LITRE
oil 2 DRUMS 1 DRUM DRUMS DRUMS KEPT IN
Hydraulic 210 LITRE STORE AT FILLIN
oiT 3 DRUMS 1 DRUM DRUMS ING STATION
NIL
Turpentine
Other NIL
NIL
Other
Other NIL
Pesticides and Herbicides

N/A

Solvents, Degreasers, Cleaners
Toluene

N/A
Benzene /




| Average Average Any
Description | Monthly Stored Storage Other
Usage Quantities Method information

Nitrates. Phosphates, Sulfates, Chiorates, efc.

NIL

Acids (Sulfuric, Hydrochloric, Phosphoric, Nitric, Acetic, Chromic, Hydrocyanic,

Hydrofluoric, Perchloric, etc.)

T

NIL




‘g [Average | Average Any
' Description | Monthly Stored Storage Other
! Usage Quantities Method Information

 Metals (Arsenic, Barium, Cadmium, Chrorﬁium, Copper, Lead, Mercury, Nickel, Selenium,

Silver, Lead , Zinc, etc.)

4

Sulfides, Nitrides, Chlorides, etc.

Bases




Average Average Any
Description | Monthly Stored Storage Other
Usage Quantities Method Information
NIL

Oxidizers (Sodium Peroxide, Hydrogen P

eroxide, etc.)

NIL

Others

Ammonia

Chiorine

[




Average Average Any
Description | Monthly Stored + Storage ! Other
Usage Quantities | Method | Information
Acetone NIL
28 4 CYLINDERs  |IN CYLINDERS
Acetylene IN WAREHOUSE
. N
Bromine I
Ethylene
Glycol/ NIL
Glycols
Methyl NIL
Acetate
Alcohols NIL

AN
(N
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MINISTRY REVIEWS AND INTERVIEWS

DH Associates interviewed Ministry personnel and other pertinent organizations to discuss the
arrent state of environmental affairs and regulations in Zambia. Ministry records pertaining to
assessed sites were requested, however, minimal data was acquired because many of the
environmental Ministries are ecither relatively new and have limited records or there 1s a lack of
funding for the environmental programs and inspections. A more detailed discussion of the
environmental regulations for Zambia are presented in Appendix D and a summary of interviews
are discussed below.

ENVIRONMENTAL COUNCIL OF ZAMBIA

Mr Julius Kanvembo - Director
Mrs I Mbewe - Legal Officer

On April 13, 1995, Ms Elena Pomar/PH Associates visited Mr Julius Kanyembo, Director of the
Envitonmental Council of Zambia (ECZ). Information on the enforcement of the regulations was
obtained on April 24. 1995 from Mrs Mbewe, Legal Officer for the Environmental Council of
Zambia. The ECZ was started in 1990 to develop and implement regulations under the
Eavironmental Protection and Pollution Control Act. but it was not functionally operaung until June
1992. Legislation and regulations on water pollution control, waste management. environmental
impact assessments were recently enacted in 1993 and 1994 and are currently in the process of
enforcement. Inspection and site assessments have been conducted in very limited. selected cases.
No enforcement activities have been conducted for the Pesticides and Toxic Substances
Regculations. Regulatory policy and resolutions are currently being drafied on air pollution and
wetlands management. The Environmental Council has set the following regulations in place under
the Environmental Protection and Pollution Control Act of 1990:

The Water Pollution Regulations, 1993
These regulations deten.ine the type and amount of effluent that can be discharged from a site and
permit requirements.

The Waste Management Regulations, 1993
Requires licensing for transporters of solid w.:d hazardous waste and for operators of waste disposal
faciliies.

Environmental Impact Assessment Regulations, 1994
These regulations require an environmental evaluation and licensing for new project developments,
repairs, and expansion 1o existing projects.

The Pesticides and Toxic Sutstances Regulations, 1994
Requires registration with ECZ if manufactunng or importing/exporting a new pesticide or toxic
substance.

The ECZ has very limited documentation on contaminated sites or inZustrial discharges since the
Council was only established 1n 1990.

PI{ Associates, Inc Page 1
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Mr Stan Chisala - Senior Engineer Water Affairs

On Aprl 18, 1995, Ms Pomar visited Mr Stan Chisala, Senior Engineer of the Water Affairs
Department (WA). in the Ministry of Energy and Water Development. The WA was established by
the Water Act of 1949, which provides for the control. ownership., and use of water. Mr Chisala
stated that the Ministry does not keep any environmental pollution records for any industry in
Zambia.

PH Associates was provided with a copy of the Novernber 1994 National Water Policy issued by
the Ministry of Energy and Water Development. This document serves as a guide to conservation
management. demand. and supply of water resources in the country. The National Water Policy,
however. has no specific policy regarding contamination or water quality control by major
industries. including the Council water supply.

The Water Supplies and Water Resources Management Division of WA 1s expected 10 have a
program in place within a vear to monitor the quantity and quality of groundwater borcholes.
Enforcement of this program will be made by the Environmental Council of Zambia. Water Affairs
also hopes to have the funding to do n.ore adequate monitoring of boreholes for bacteriological
analysis in the future. They currently have a chemist to conduct sampling and analysis but these
activities have not been performed due to lack of funding.

Mr Chisala discussed some of WA's concerns about industrial and domestic wastewater discharges
into some of the major surface water bodies of Zambia. Industries such as textile mills. tanneries,
fertilizer producers. breweries and domestic sewage are of great concern in the potential
contamination of rivers. Solid waste was also pointed out to be a potentia! contamination problem
in Zambia since most of the municipal councils do not have designated areas for the disposal of
these wastes. Wastewater drainage was discussed as being inadequate since the problem of
stagnation is present throughout the indusirial and urban areas of the country.

MINISTRY OF LABOR AND SOCIAL SECURITY

Mr K Mapani - Chief Inspector of Factories
Mr Kakoma Chivundu - Inspecior of Factorier
Mr Lukwesa - Inspector of Factories

Mr K Mapani. Chief Inspector of Factories for the Ministry of Labor and Social Security, was
mnterviewed on April 20. 1995, by Ms Pomar to request available information on the sites where
environmental assessments are to be conducted by PH Associates. There is approximately 10 years
of available data for facility site inspections at the Ministry of Labor and Social Security. Mr
Mapani stated that his office is basically concermned with inspections of factory sites where accidents
or complaints have been filed.

The Chief Inspector of Factories currently has approximately 364 factory/industrial sites entered
into a database. and a serics of old reports. A database template was prepared for each site and
includes a workplace numt er, industry classification and various parameters on Worker Health and
Safety. The database war found to be poorly maintained and apparently the best information is
found in the original site inspection reports. According to Mr Mapani. the department is currently
understaffed by about 50%. thus regular visits to all facilities are difficult to perform.
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On April 28, 1995, Ms Pomar met with Mr Kakoma Chivundu and Mr Lukwesa, both [‘actory
Inspectors.  PH Associates were provided with site inspection reports for several sitec where
environmental assessments will be performed. These are summarized in the individual reports,
where applicable. Typical problems that are encountered dunng their site inspections include old
and outdated machinery that can cause accidents, lack of mainiained fire extinguishers, and notise
and air quality problems.

Mr O Mg ambi - Acting Director of Geological Survey Department
Mr Clement Namateba - Senior Geologist (PGR), Geological Survey

PH Associates met with Mr O Mg ambi, Acting Director and Mr Clement Namateba, Senior
Geologist of the Geological Survey Department to discuss the regional geologic and hydrogeologic
setting of Zambia. A listing of available geologic and hydrogeologic reports and maps were
provided by the Department. and those covering the sites to be assessed were purchased.

INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

Mr Gedion Nkojo - Resident Representative, World Bank
Mr Julius Chileshe - National Resource Economist. World Bank

On April 24, 1995, Ms Pomar met with Mr Gedion Nkojo, Resident Representative and Mr Julius
Chileshe. Natural Resource Economist of the World Bank to request any information regarding
historical data for the sites where environmental assessments are to be conducted. Mr Nkojo and
Mr Chileshe stated that there was no specific environmental information fcr the sites.

The importance of having a unified and more focused plan for addressing environmental concerns
in the country on behalf of the Government of Zambia (GOZ), NGOs (Non-Government
Organizations). Intenational Development Organizations (such as World Bank, UNDP, African
Development Bank. etc), and other donor countries, was discussed at great length. The World Bank
is presently working on n Environmental Support Program to be included in the National
Environmental Action Plate for the Secretariat of the Ministry of Environment and Natural
Resources.
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ENVIRONMENTAL REGULATIONS OF ZAMBIA

As part of the PH Associates scope of work, legislative Policies, Acts. and Regulations enacted by
Zambia were reviewed for their applicability to completing environmental assessments of the
cnterprises identified by the ZPA for privatisation. The purpose of the review was to evaluate and
summarize those guidelines pertaining to environmental issues which industries in Zambia are
required to adhere. The industries 1o be assessed include food. agricultural and livestock farmlands.
pharmaceutical drug, textile, sawmilling, storage and transportation, construction and engincering,
mining and petroleum,.

Regulations addressing the protection of human health and the environment have only recently been
enacted in any detail. Prior to the passing of the Environmental Protection and Pollution Control
Act of 1990 and the establishment of the Environmental Council of Zambia, legislation mostly
addressed 1ssues of worker health and safety.

Twelve regulations were selected for review based on their potential applicability to the assessed
sites, and are listed in Table 1. Six of these regulations address environmental issues concerning
air, soil. and water poltution and include:

* Water Act of 1949

e Environmental Protection and Pollution Control Act of 1990

»  Water Pollution Control Regulation of 1993

e Waste Management Regulations of 1993

* Mining (Dumps) Regulations of 1972

o Mines and Minerals Act of 1976

These regulations are summarized in Table 2 and used to evaluate the environmental compliance of
the facilities assessed by PH Associates. Of the six regulations listed above, the first four comprise

the majority of established environmental legislation and are applicable to most of the assessed
industries.
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TABLE 1

ENVIRONMENTAL REGULATIONS AND
ENFORCING MINISTRIES OF ZAMBIA

Year
Policy, Act, or Regulation Adopted Responsible Ministry
Water Act 1949 Ministry of Energy and Water
Development (Water Board)
National Water Policy 1994 Ministry of Energy and Water
Development
Environmental Protection and Pollution 1990 Environmental Council of Zambia
Control Act
Water Pollution Control (Effluent and 1993 Environmental Council of Zambia
Wastewater) Regulations
Waste Management (licensing of
Transporters of Wastes and Waste 1993 Environmental Council of Zambiu
Disposal Sites) Regulatons
Pesticides and Toxic Substances 1994 Environmental Council of Zambia
Regulations
Environmental Impact Assessment 1994 | Environmental Council of Zambia
Regulations
Petroleum Act 1930 Ministry of Energy and Water
Development (Depariment of Energy)
Petroleum (Exploration and Pro icy.on) 1985 | Ministry of Energy and Water
Act Development (Department of Energy)
Agriculwral (Fertilizers and Feed) Act 1990 Ministry of Agriculture
Mining (Dumps) Regulations 1972 | Ministry of Mines and Minerals
Development
Mines and Minerals Act 1976 Ministry of Mines and Minerals

Development

P H Associates, Inc.
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TABLE 2

APPLICABLE ENVIRONMENTAL REGULATIONS

OF ZAMBIA

ACT OR
REGULATION

APPLICABLE REGULATIONS

The Water Act 1949

e Any person(s) shall have the right to the primary use of public water
which is found in its natural channel where access is lawful.

e A person(s) must have permission from the Water Board (WB) to
impound. store, or divert water from a public stream for primary
(drinking), sccondary (irrigation), or tertary (mechanical or
industrial) use.

¢ Any land owner must have permission from WB for use of private

watcr supply.

s Local authoritics must get permission from WB to use public water
for primary or tertiary usc.

e Any person(s) who willfully or through negligence pollutes or fouls
any public water so as 10 render it harmful to man, beast, fish, or
vegetation, shall be guilty of an offensc.

The Environmental
Protection and
Pollution Control
Act 1990

Water Regulations

e No person may discharge (directly or indirectly). poisonous, LOXIC,
obnoxious or obstructing matter, radiation or other pollutants into
surface or groundwater bodies.

« Industrial/trade owners or operations that discharge effluent from the
facility into existing sewage system must obtain writlen permission
from the local authority.

o Local authority sewage systems may impose special conditions (ic
pretreatment) to facilities that discharge effluent into their system.

e Effluent may be mixed for treatment prior to discharge or for
conveyance 10 common point of discharge.

e No local authority sewage system OF industrv/trade shall discharge
(directly or indirectly) effluent into surface water or groundwater
environment without a license. Any changes to the type. quantity of
pollutant. or discharge location must be authorized by the
Inspectorate.

Waste Regulations

e No person(s) shall discharge waste so as lo cause pollution in the
environment. Based on the interpretation of this regulation by the
ECZ. it is illegal to dump or bury waste anywhere but at a licensed
disposal facility (no backyard dumping).

e No person(s) shall transport waste to any site other than a licensed
disposal facility.

e Any person(s) intending to operate a waste disposal plant or generate
hazardous waste must have a license.

e No person(s) shall import any hazardous waste into Zambia.

e No hazardous waste shall be exported to any country without a
Council (ECZ) permit and consent of receiving country.

e No hazardous waste shall be transported within or through Zambia
without a Council permit.

P H Associates, Inc
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ACT OR
REGULATION

APPLICABLE REGULATIONS

Water Pollution
Control Regulations
of 1993

License to Discharge Wastewater

e All commercial, municipal, and industrial facilities must possess a
license to discharge wastewater that may pollute the environment.

e Keep facility records of the licensed activities.

¢ Conduct weekly sampling and testing of discharged wastewater at
locations designated by ECZ Inspectorate.

e The quality of wastewater discharged must meet the conditions and
standards for all parameters contained in Table 3. If any wastewater
test results exceed these standards, they must be reported to the
Inspectorate within 12 hours.

o Monitor the volume of wastewater discharged from the site using a

metering device.

Submit bi-annual reports to the ECZ Inspectorate including the mean

monthly test analyses results and mean monthly volume  of

wastewater being discharged.

License to Withdraw Water

o Facilities must posses a license to withdraw water from a
watercourse for the purpose of diluting effluent.

o The source of water being withdrawn would not significantly affect
the water course.

e The license holder must treat effluent so there are no adverse effects
to the surface and groundwater environment.

e The license holder must keep a record of licensed activities and
provide a report to ECZ Inspectorate every six months.

e The license holder must conform to all the following wastewater

discharge regulations.

Waste Management
Regulations 1993

e All commercial. municipal, or industrial facilities must posses a
license to transport solid wastes oftsite.

e During loading and transport, wastes cannot be scatiered, flowing
out. or emitting bad smells.

e Vehicles must transport wastes along approved. scheduled routes.

e Transporter license may be valid from 6 months to 3 years depending
on the transporters compliance with these regulations.

The Minine o Supervise/inspect site for the prevention of pollution of the
g p p p p
Regulations 1972 surroundings or abatement of any nuisance.
The Mines and e Avoidance of wasteful mining practices or wasteful metallurgic

Minerals Act 1976

practices.
e Any effluent water discharged from any treatraent or other process at
a mine must comply with the provisions of the Water Act.

P H Associaies, Inc.
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THE WATER ACT
Chapter 312, Adopted 1949, Amendments up to 1970

The Water Act provided the initial guidance for the control, ownership, and use of water in Zambia.
This Act established the Water Board (WB) in the Ministry of Energy and Water Development.

The purpose of the Water Board is to supervise all public streams in Zambia, protect the source of

water streams. maintain and improve streams, and help prevent unlawful acts (polluting) of streams.
The Act does not apply to the Zambezi, Luapula, and part of the Luangwa River.

Applicable Regulations

The Act provides for some basic laws on water rights, some of the regulations that may apply to the
assessed sites include:

o Any person(s) shall have the right to the primary use of public water which is found in its natural
channel where access is lawful.

» A person(s) must have permission from the WB to impound. store, or divert water from a public
strecam for primary (drinking). sccondary (irrigation), or tertiary (mechanical or industrial) use.

e Any land owner must have permission from WB for use of private water supply.
o Local authorities must get permission from WB to use public water for primary or tertiary use.

e Any personis) who willfully or through negligence pollutes or fouls any public water so as to
render 1t harmful to man, beast, fish. or vegetation, shall be guilty of an offense.

P H Associates, Inc. ~ Pages

,/o"‘ﬁ



Environmental Assessment APPENDIX D

NATIONAL WATER POLICY OF 1994

This policy discusses planning, implementation strategies, management, and development of water
resources for Zambia, and was issued as an internal guidance document under the National Water
Policy Development Initiative (Water Development Board) by the Ministry of Energy and Water
Development. The Water Development Board proposes and amends existing legislation and enacts
new legislation.

Applicable Regulations

None. The policy does not provide any water regulations.
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THE ENVIRONMENTAL PROTECTION AND
POLLUTION CONTROL ACT
Act No 12, Adopted 1990

This Act provides for the protection of the environment, the control of pollution, and the
establishment of the Environmental Council of Zambia (ECZ). The ECZ consists of representatives
from 25 different ministries, and formulates policies relating to environmental management of
natural resources and the control of industrial and other sources of pollution. The Council reviews
environmental government reports. conducts studies and promotes research, educates the public
about environmental issues. and conducts other relevant tasks.

The Act includes regulations for water, air, waste, pesticides and toxic substances, noise. ionizing
radiation. and natural resource conservation. Many of these regulations are the basis for the updated
Water Pollution Control Regulations (1993), Waste Management Regulations (1993). Pesticides
and Toxic Substances Regulations (1994). and Environmental Impact Assessment Regulations
(1994).

This Act and the ECZ were initiated in 1990, although the Council was not fully operational until
June 1992 (Appendix C). Since the ECZ is still a relatively new institution. air, hazardous and toxic
waste, and noise standards have not been established.

Applicable Regulations

The Act provides generalized regulations that are applicable to discharge of solid waste and
wastewater pollutants into the environment.

Water Rezulations

* No person may discharge (directly or indirectly), poisonous, toxic, obnoxious or obstructing
matter, radiation or other pollutants into surface or groundwater bodies.

* Industriab/trade owners or operations that discharge effluent from the facility into existing
sewage systems must obtain written permission from the local authority.

* Local authority sewage systems may impose special conditions (ie pretreatment) 1o facilities that
discharge effluent into their system.

o Effluent may be mixed for treatment prior to discharge or for conveyance to common point of
discharge.

* No local authority sewage system or industry/trade shall discharge (directly or indirectly)
effluent into surface water or groundwater environment without a license. Any changes to the
type, quantity of pollutant, or discharge location must be authorized by the Inspectorate.

P H Associates, Inc. Page 7
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Alr Regulations

Based on discussions with the ECZ (Appendix C), legislation and standards on air pollution are
currently being drafted. A review of the air pollution section of this Act shows the following areas
will be addressed:

 No person(s) will be allowed to emit any pollutants above emission standards (1o be developed).

¢ Polluting facilities will be required to have licenses, conduct period air sampling and testing, and
provide reports to the Inspectorate.

Until these regulations are completed and adopted, there are no applicable air emission requirements

for Zambia.

Waste Regulations

Waste handling regulations are found in more detail in the Waste Management Regulations (1993).

» No person(s) shall discharge waste so as to cause pollution in the environment. Based on the
interpretation of this regulation by the ECZ. (personal communication with Michael
Sankwe/ECZ). it is illegal to dump or bury waste anywhere but at a licensed disposal facility (no
backyard dumping).

* No person(s) shall transport waste to any site other than a licensed disposal facility.

* Any person(s) intending to operate a waste disposal plant or generate hazardous waste must have
a license.

¢ No person(s) shall import anv hazardous waste into Zambia.

* No hazardous waste shall be exported to any country without a Council (ECZ) permit and
consent of receiving country.

* No hazardous waste shall be transported within or through Zambia without a Council permit.

Pesticides and Toxic Substances Regulations

Many of the regulations regarding pesticides and toxic substances relate to the manufacture, import
or process of a “new” pesticide or toxic substance. Currently, there are no guidelines or standards
defining specific materials or chemicals as toxic or hazardous.

ioise Regulati

No noise regulations are specified in the Act because the ECZ has yet to establish noise emission
standards and guidelines.

P H Associates, Inc. .. Pageé
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THE WATER POLLUTION CONTROL
(EFFLUENT AND WASTEWATER) REGULATIONS OF 1993

These regulations are part of the Environmental Protection and Pollution Control Act of 1990. The
regulations require that any local authority intending to opzrale a sewage treatment svstem or
owner/operator of any industry that discharges wastewater (directly or indirectly) into any surface
water or groundwater environment must apply for a license through the Environmental Council of
Zambia (ECZ). Person(s) must also have a license from ECZ 1o withdraw water from a watercourse
for the purpose of diluting effluent.

ECZ has developed standards (limits) for 59 physical. bacteriological, chemical, organic, metal, and
radioactive parameters.  These parameters and standards are listed in Table 3. Discharged
wastewater may NOT exceed these parameter standards.

Applicable Regulations

These wastewater discharge regulations are applicable to many of the sites to be assessed. The
following conditions of the licenses are most noteworthy, refer to the original regulation for more
specific details.

License 1o Discharge Wastewater
s All commercial, municipal, and industrial facilities must possess a license to discharge
wastewater that may pollute the environment.

° Keep facility records of the licensed activities.

e Conduct weekly sampling and testing of discharged wastewater at locations designated by ECZ
Inspectorate.

o The quality of wastewater discharged must meet the conditions and standards for all parameters
contained in Table 3. Any wastewater test results which exceed these standards, must be
reported to the Inspectorate within 12 hours.

» Monitor the volume of wastewater discharged from the site using a metering device.

e Submit bi-annual reports to the ECZ Inspectorate including the mean monthly test analyses
results and mean monthly volume of wastewater being discharged.

License to Withdraw Water
 Facilities must posses a license to withdraw water from a watercourse for the purpose of diluting
effluent.

¢ The source of water being withdrawn would not significantly affect the water course.

o The license holder must treat effluent so there are no adverse effects to the surface and
groundwater environment.
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e The license holder must keep a record of licensed activities and provide a report to ECZ
Inspectorate every six months.

e The license holder must conform to all the wastewater discharge regulations.

P H Associates, Inc.
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TABLE 3 |

WATER POLLUTION CONTROL REGULATIONS
STANDARDS (LIMITS) FOR EFFLUENTS AND WASTEWATER

Parameter

Standards (Unit)

Temperature

Color

Odor and Taste
Turbidity

Total Suspended Solids
Scttleable Matter

Total Dissolved Solids
Conductivity

Total Coliform
Fecal Coliform
Algae

pH

Dissolved Oxygen

Chemical Oxygen Demand
Biochemical Oxygen Demand (BOD)
Nitrates

Nitrite (NO2 as nitrogen)

Organic Nitrogen

Total Ammonia and Ammonium (NH3)
Cvamdes

Total Phosphorous (PO4)
Sulfates

Sulfite

Sulfide

Chlonides

Acuve Chlonde

Active Bromine (Br2)
Fluorides

Aluminium
Antimony
Arsenic
Barium
Bervllium salts
Boron
Cadmium

Total Chromium
Cobalt

Copper

Iron

40° C
20 (Hazen units)

Threshold odor number

1S NTU

100 mg/L.

0.5 mg/L.
3060 mg/L
4300 US/cm

25000/100 mt
5000/100 ml
1000 cells/100 ml

6.0-9.0
5 mg/LL
90 mg (average)
50 mg/L (Mean Value)
20 mg/L lakes
50 mg/L (watercourse)
2.0 mg/L
5.0 mg/L (Mean)
10 mg/L
0.2 mg/L

1.0 mg/L
1500 mg/L

1.0 mg/L

0.1 mg/L
8000 mg/L
0.5 mg/L

0.1 mg/L
2.0 mg/L

2.5mg/L
0.5 mg/L
0.05 mg/L
0.5 mg/L
0.5 mg/L
0.5 mg/L.
0.5 mg/L

0.1 mg/L
1.0 mg/L

1.5 mg/L
2.0 mg/L

P H Associates, Inc.
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Parameter Standards (Unit)

| Lead 0.5 mg/L
Magnesium 500 mg/L
Manganese 1.0 mg/L
Mercury 0.002 mg/L
Molybdenum 5.0 mg/L
Nickel 0.5 mg/L
Selenium 0.02 mg/L
Silver 0.1 mg/L
Thallium 0.5 mg/L
Tin 2.0mg/L
Vanadium 1.0 mg/L
Zinc 10.0 mg/L
Total hydrocarbons 10.0 mg/L
Oils (Mineral and Crude) 5.0 mg/L
Phenols 0.2 mg/L (steam dist)

0.05 mg/L (non-steam dist)

Fats and saponifiable oils 20.0 mg/L
Detergents 2.0mg/L
Total Pesticides and PCB’s 0.5 mg/L
Trihaloforms 0.5 mg/L.
Radioactive materials Not permitted
NOTE
See onginal Water Pollution Control Regulations and third schedule for standard and
test method details.
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WASTE MANAGEMENT (LICENSING OF TRANSPORTERS
OF WASTES AND WASTE DISPOSAL SITES)
REGULATIONS OF 1993

These regulations are part of the Enviornmental Protection and Pollution Control Act of 1990. The
regulations only address the handling of “solid waste” generated by commercial. municipal. and
industrial sites (personal communication, Michael Sankwe/ECZ). The regulations do not apply to
hazardous or toxic substances, generated at commercial. municipal, industrial or household sites.
Thev also de not apply 1o residential domestic solid wastes of less than 45 kg (99 pounds) per week.
or to the transport of inert (construction) debris.

Person(s) who transport solid wastes or own / operate solid waste disposal facility must have a
license from the Environmental Council of Zambia (ECZ) and comply with all Waste Management
Regulations

Applicable Regulations

PH Associates will not be assessing any solid waste disposal sites. but will identify each of the

assessed facilities method of solid waste disposal. The following regulations are applicable to the
ransporters of solid waste.

License 1o Transport Solid Waste

e All commercial. municipal, or industrial facilities must posses a license to transport solid wastes
offsite.

» Duriug loading and transport. wastes cannot be scattered, flowing out, or emitting bad smells.
» Vehicles must transport wastes along approved, scheduled routes.

e Transporter license mayv be valid from 6 months to 3 years depending on the transporters
compliance with these regulations.

P H Associates, Inc.
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THE PESTICIDES AND TOXIC SUBSTANCES
REGULATIONS OF 1994

This regulation is part of the Environmental Protection and Follution Control Act of 1990 and
applies to person(s) intending to manufacture, import, export. improve. or process a “new” pesticide
or toxic substance. The regulation includes specifications on product handling, use. storage,
disposal. labeling, packaging, and worker health and safety issurs.

Applicabie Regulations

None. PH Associates will be assessing a pharmaceutical drug company that does not manufacture,
Import, export, improve, or process new pesticides or toxic substances.
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ENVIRONMENTAL IMPACT ASSESSMENT
REGULATIONS OF 1994

These regulations are part of the Environmental Protection and Pollution Control Act of 1990. The
regulations require that a project brief and environmental impact study be pertormed for anv new
projecl. extension. repair. or maintenance of an existing project.  This is to determine whether a
project may have adverse or other significant impacts on the environment. Some of the projects that
may require an cnvironmental impact study include transportation, dams, mines. forestry,
agriculture. industrial facilities such as refineries. tanneries. mineral and lime processing. foundries,
breweries. motor assemblers. food processing. electrical substitutions, gas or fuel storage. and solid
or hazardous waste disposal site.

Applicable Regulations
None. The environmental impact assessment regulations apply 1o new projects or existing projects

where extension. repair. or maintenance occur. Al facilities that PH Associates will assess are
existing projects where there are no changes occurring, or operations which are closing down.
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THE PETROLEUM ACT
Chapter 424, Adopted 1930, numerous amendments up to 1969

The Act regulates the importation, conveyance, and storage of petroleum and other inflammable oils
and liquids. This includes all petroleum, coal, schist, shale or other bituminous bv-products. The
Act requires licensing to transport or posses dangerous petroleum (gasoline, diesel etc.) and other
dangerous petroleum. Dangerous petroleum transported on a public road must be in suitable and
secure vessels that are certified and licensed by the Road Traffic Commissioner.

Licenses are required for possession of dangerous petroleum (exceeding 44 gallons) stored in non-
inflammable storage sheds. A 55 foot buffer zone should surround the shed. and no storage sheds
must be spaced less than 3 feet apart. Petroleum tanks located outside of sheds must be fenced with
a 50 foot buffer zone.

Applicable Regulations
None. The Petroleum Act deals mainly with safety requirements and does not address underground

storage lank or environmental issues such as storage tank integrity, leaks, or proper abandonment of
tanks. Therefore, the Act does not apply to air, soil, or water pollution issues.

P H Associates, Inc. Page 16
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APPENDIX D

Environmental Assessmen!

THE PETROLEUM (EXPLORATION AND PRODUCTION) ACT

No 13, Adopted 1985

pment, and production in Zambia. It establishes a

This Act regulates petroleum exploration, develo
ts. and the control of petroleum operations prior

Petroleum Committee that regulates titles. contrac
to the export or entry into a refinery.

Applicable Regulatiens

None. The Act does not apply to petroleum depots, refineries, or gas stations, which are the type of

gites 1o be assessed by PH Associates.

P H Associates, Inc. 7 7



Environmental Assessment APPENDIX D

THE AGRICULTURAL (FERTILIZERS AND FEED) ACT
Chapter 351, Adopted 1990

This Act regulates and controls the manufacture, processing, importation. and sale of agricultural
fertilizers and farm feed. It also provides effectiveness and purity standards for fertilizers and feed.
Applicable Regulations

None. The Act does not address the usage or disposal of fertilizers and feed at agricultural and
livestock farms and therefore does not apply to any of the assessed sites.

P H Associates, Inc. - Page 18



Environmental Assessment APPENDIX D

THE MINING (DUMPS) REGULATIONS
Chapter 329, Section 132, Adopted 1972

These regulations provide guidelines for the maintenance of mine dumpings (consisting of solid or
liquid matenals) such as proper water drainage and diversion, and generally keeping the dump site
stable. A designated Chief Mining Inspector regulates changes relating to the design and nature of
the mine dumpings and requires periodic reporting from the management.

Applicable Regulations

The regulation does not address specifz environmental issues on air, soil, and water pollution.
There is one very general provision included in the regulation:

e Supervise/inspect site for the prevention of pollution of the surroundings or abatement of any
nuisince.

P H Associates, inc.

_7 CI" Page 19



Emvironmental Assessment APPENDIX D

THE MINES AND MINERALS ACT
Chapter 329, No 32 Adopted 1976
Amendments in 1981, 1984, and 1992

The Act determines the policy requirements for exploration. prospecting. and mining licenses and
regulates the renewal and termination of mining rights. The amendments mainly deal with
increased licensing, permit, and surveying fees. The Act requires proper sanitation and adequate
water supply for workers, and many health and safety issues such as exposure and safe handling of
inflammable, explosive. and radioactive materials.

Applicable Regulations

Environmental issues relating to air, soil, and water pollution, generated by surface and
underground mining operations are generally not addressed by the Act, with the exception of the
following:

o+ Avoidance of wasteful mining practices or wasteful metallurgic practices.

e Anv effluent water discharged from any treatment or other process at a mine must comply with
the provisions of the Water Act.

Reference can be made to the Water Act for specifics relating to discharged wastewater. The Mines
and Minerals Act does have some mine siting criteria and abandonment requirements. However,
these requirements do not apply to the existing (active) mine site to be assessed by PH Associates.

P H Associates, Inc. _// ',\ Page 20
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Environme;ual Assessment APPENDIX D

REFERENCES

ENVIRONMENTAL COUNCIL OF ZAMBIA
Conditions Governing the License to Discharge Effluent and Wastewater, The Water Pollution
Control (Effluent and Wastewater) Regulations. 1993

GOVERNMENT OF ZAMBIA
Agriculture (Fertilizers and Feed) 1990. Chapter 351 of the Laws of Zambia

GOVERNMENT OF ZAMBIA
Environmental Impact Assessment Regulations 1994, Environmental Protection and Pollution
Control Act No 12 of 190

GOVERNMENT OF ZAMBIA
The Environmental Protection and Pollution Control Act, No 12 of 1990

GOVERNMENT OF ZAMBIA
National Water Poiicy, 1994

GOVERNMENT OF ZAMBIA
The Mines and Mincrals Act. 1976, Chapter 329 of the Laws of Zambia

GOVERNMENT OF ZAMBIA
The Mining (Dumps) Regulations, 1972, Chapter 329 of the Laws of Zambia. Section 132

GOVERNMENT OF ZAMBIA
The Pesticides and Toxic Substances Regulations, 1994, Environmental Protection and Pollution
Control Act No 12 of 1990

GOVERNMENT OF ZAMBIA
The Petroleum (Exploration and Production) Acrt, 1985

GOVERNMENT OF ZAMBIA

The Waste Management (Licensing of Transporters of Waste and Waste Disposal Sites)
Regulations. 1993 - Stawtory Instrument No 71 of 1993, The Environmental Protection and
Pollution Control Act No 12 of 1990

GOVERNMENT OF ZAMBIA
The Water Pollution Control (Effiuent and Wastewater) Regulations, 1993 - Statutory Insturment
No 72 0of 1993, The Environmental Protection and Pollution Control Act No 12 of 1990

REPUBLIC OF ZAMBIA
The Petroleum Act. 1930. Chapter 424 of the Laws of Zambia

REPUBLIC OF ZAMBIA
The Water Act. 1949. Chapter 312 of the Laws of Zambia

SANKWE M K
Environmental Council of Zambia, P O Box 35131. Lusaka, Zambia: telephone 224009; Personal
Communication, May 19, 1995
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ENVIRONMENTAL ASSESSMENT CHECKLIST
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PH Associates Environmental Assessment Checklist Version Zambia April 1993

CONFIDENTIAL

ENVIRONMENTAL ASSESSMENT CHECKLIST

Facility ?A’/"? (: IA’ éDNC R = LTD .
Location Plot 1LZ A KQ'Q\A_ T LSL-,\,/ Areq

Date Assessed ,.-/ o /9 —
—_— ] )

Prepared for
Zambia Privatisation Agency

QUESTION.DOC 2 Page 1
-



PH Associates Environmental Assessment Checklist Version Zambia April 1993

CONFIDENTIALITY STATEMENT

This is an internal document, prepared by PH Associates, Inc., for the use of USAID.

The information contained in this document is confidential and proprietary in nature, and is to be
used in conjunction with other facts and data for the sole purpose of providing information
concerning potential environmental liabilities.
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PH Associates Environmental Assessment Checklist

1.0 GENERAL INFORMATION
1.1 Facility Name
1.2 Locations(s) ,
1.3 Dates of Assessment(s) e
/a/%5
1.4 Assessors .
J. Ao lecn—p
2.0 FACILITY PROFILE
Lo foenn -
2.1 Address %’ .7 "_‘____’_’__‘L_o_"’__ /9&/
2.2  Telephone S/ /020
23 Telex/TWX /Fax™ 2 ,/28%
2.4 Facility Manager / Assessment Contact
Me 20 [eM
2.5 individuals consuited as part of this assessment, including their affiliation and titles
NAME (S) TITLE (S)
= Lo kG /o g Sohe o o ///o (}L(‘?lrw
2.6 Number of employees full time /(0 Q
Nurnber of employees part time
/ >y
2.7 Operational schedule (numbéer of shifts / hours per day / days per week)
2.8 Total site area -
K//// L0Q /,72 /5;(',;0'_2 72/000/”72 Aei,cé,’%."/
2.9 Total number of buildings
QUESTION.DOC

Version Zambia April 1995




PH Associates Environmen“al Assessment Checklist

2.10

Version Zambia April 1993
Facility inputs (raw materials, chemicals, fuels, lubricants, pesticides, etc)

input Quantity / Year
CANMT \; SCD Spunsrt
TeN= (c =L & e
___ CEME T 2,970 e
STFEE L RETNTORCEAENT | oo e
/’5& o acll Camy 3( ‘,~=mz,¢‘
=N </€<wwr S_EH SN el
0 < ppced
g ?p. '/‘/,.M_/ ,p ,) -t //,,a A//L,/r'
2.11  Describe facﬂnty production processes of environme: tal consequence
Limer“f‘ J'C e R,C__( 07Z éqréé;—.k ///,_‘%' %q /owe« ..\/3
n?o//,/s

2.12  Facility products
Product Quantity / Year
5. .c‘/.’ < s_:: C conn € o)y, L";. _[/«(7 Cj, f\)'?l'C’OC TL
/6/)\{/’\' /;(_:/e ' /7
'G"/‘wb7'\\ ?/J/J _r F,pr(./ (.vvC_I‘I?TL Jpo/,r( -/ -.¢ 330 (Q/ml’/fﬂ 77>
/A,A,-)'J,jg 5 Y- 4//,/ ,-jr"\’\ /m\
;‘-,f/@ri/./” L7 X ) \
T L) S0 JCRTT 00, s\
g ) v OO0 /’ / Z5 ooc/m&[(
(&) 200 { i

2.13  What sources of energy are used at the facility @ oil, coal, wood, charcoal)
BO/ /€ f' //> _

US@C/ ‘fzj( 5)4:’0/-\4 ﬁ*QC4674°\/ ;A ff‘OCCQ

QUESTION.DOC




PH Associates Environmental Assessment Checklist Version Zambia April 1993

3.0 FACILITY HISTORY / LAND USE / PERMITS

3.1 Age of facility and date operations began

/98 / (J’/'(. (WL‘Z((L/'JV(" f‘J

3.2 Land use prior to current enterprise

L/l /]Cze,d(’// 07 < J»

3.3 Is there a history of potentially hazardous solid waste or waste water?
N O
—

3.4 Any accidents or spills that may have resulted in environmental contamlnatlon'7

e e e S e i e T

/mén/ /</ry Comm mnt oLerents S e Ao
/Cf\«'\’pum—wa

3.5 Do any environmental permits eX|st and if so, is the facility in compliance?

/O

3.6 Review of the sites within one kilometer radius of the site and document other enterprises
that may adversely affect the environment at the site through migration of contaminants or
other mechanisms.

Facility Name i Location Problems identified
/ [ crnc pev Liepmrall Drm wW | fnss. o/e au ot So,‘//" G ) otr,
— ]

V\) e Vs /7 ‘. 4y
’y

te te /! ‘y

EATﬂ 7_0 r IR -y |

o\

wJ
i SO O / w 1 o1, "
- A U E Te rd, fe W/ . | -

(‘/\>> wp (2G G/Cl/\))

QUESTION.DOC 5



PH Associates Environmental Assessment Checklist Version Zambia April 1997

3.7 Describe surrounding land use.
Tndusderal

3.8 Describe all operations and processes that are now closed down.

Lo

4.0 MANAGEMENT / DOCUMENTATION OF POTENTIALLY
HAZARDOUS MATERIALS

4.1 Are any potentially hazardous raw materials or products stored and/or used onsite?

@ N List

Substance Quantity Use Lgth of Storage

L’&t \Lr\ I-Cu”\

4.2 Have there every been any incidents or accidents (spills, fires, injuries, etc) involving any of
these materials?

—_

@ N Describe //5 CLJ’OU""'-{ .‘/D/’?LL/

Vartous 5P«

4.3 AA(Rincompatible materials segregated and labelled?

",, Y j N Describe

4.4 Are pesticides stored or used onsite?

Y @ List

QUESTION.DOC . Q( 6



PH Associates Environmental Assessment Checklist Version Zambia April 19335

4.5 Based on management knowledge, are there asbestos containing materials onsite?
/ Y\,, N U Describe
/DO/ /Z‘e(’\/gj ?(Vé )ASu‘a¥D“
46 Describe, in general, the level of environmental safety measures and practices at the site.
/
N oo + cood
¢/

47 Review of records from the facility's Maintenance Department for documentation of

releases of potentially hazardous materials.

/\) N R

48 Review of any additional information and documentation concerning areas of environmental

concern.

Non e
5.0 AIR EMISSIONS
5.1 Total number of plant emission sources (stacks and vents) exhausting to the atmosphere.
N2
52  Type of emission and discharge cycle from each source. /\/Of) s
Source Emission Cycle (continuous, batch)

5.3 |s there an air emission monitoring program? /\/ A

Y N Describe
QUESTION.DOC 7




PH Associates Environmental Assessment Checklist Version Zambia April 1993

54 Is there ancirier source of air poliution nearby?
-~ .
Y N Distance Describe

- e (W) pihesin Coemeel3

55 Describe emissions in detail if applicable.

—

6.0 WATER/WASTEWATER DISCHARGES

6.1 Describe all sources and volumes of wastewater / effluent. List composition of wastewater.

Source I Volume Composition
Con - % Selot
ScocelS 509 060 0 TeMelveld H. ()

6.2 Do chemical quality data exist for these sources? If yes, attach the results or describe the
data. -

Y N

6.3 Does wastewater collectian_system:combing different sources? (process + laboratory +
non-contact cooling + sanitary}( storm) Where does this effluent dischiarge?
\ . w

Y N ( Describé‘.\

4 A

\\\

6.4 Is wastewater treated? If yes, describe the process:
=7 )
g‘; @ Describe

Ty e o AR L Ao Loumei'/ Sewer

QUESTION.DOC 8



oH Associates Environmental Assessment Checklist Version Zambia April 1995

3.5 Does the facility have a pretreatment plant?

Y @> Descnribe type of pretreatment

56 Has wastewater ever been discharged to onsite lagoons, leach (soak away) fields, septic
systems, spray inigation, or other sysi.m?

Y N Describe

67 ls the wastewater treated by the City Council and does this facility have limitations on
quantity or quality of effluent that it will accep!?

= /
(\) N Describe -/uu”('\ *TJ‘OLJV&' ’
ZCL ksl s 64(»* //‘5 T
c/:\:,c.ACJJj&__

6.8 Do any wastewater / effluent permits exist?
P

-
\
\‘

[
Y tN ) Describe

6.9 Has the facility ever been inspected by permitting authorities?

-
R

SY N Describe

e

-~ / ) /
’—p('}/)"‘a /\//;aQC%or* )ZQ — AO ﬁ(
{
610 Are there rectroom facilities onsite and if so, do they discharge to a septic field or other

system. What type of system?

(/ Y) N Describe

'a -~
( v, (
611 Have any of these systems ever been cleaned or filled?

Y N Describe frequency of clean / fill

s

N
[{e]

QUESTION.DOC
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PH Associates Environmental Assessment Checklist Version Zambia April 1925

7.0 WASTE HANDLING, STORAGE, TRANSPORTATION, AND
DISPOSAL

7.1 List the facility solid wastes that are not known to be potentially hazardous (trash, scrap
metal, palettes, etc)

Waste Type Amount Generated

A0 e (neoC TR Ye

A .
Concrcte BlockEs (GroRRn) N ZYh ot Aol /'Ff‘Do‘/c/‘\J

Obe e | e /oo 4 = anne s ,/v,»r
oo che (. /S < v

7.2 Where are the non-hazardous wastes stored and disposed of?

Trosh Huwnc J oms e
Concr ¢ fe 50/.1 o /o e/ Combosc forS
WOJJT— 0/./_5 KCCVO/CCK Jdr— 6‘”"“’&

7 Does the facility currently generate, store and / or dispose of potentially hazardous wastes?

L {C Jw |

7.4 in the past, has the facility ever generated, stored or disposed of any potentially hazardous
wastes? (Include onsite lagoons, landfills, incinerators or treatment systems.)

Y ‘N Unknown
v

QUESTION.DOC 10



PH Associates Environmental Assessment Checklist

Version Zambia April 1993

7.5

With regard to 7.4 above, inventory of facility wastes (now or in the past) that are

potentially hazardous.

Waste Type / Storage

Amount Generated

Lubricants

Oils (transformer, hydraulic)

Solvents, degreasers

Pesticides / Herbicides

Paints, thinners

Organic Fertilizers / Feeds

Process wastes (sludges, plating wastes,
still bottoms, etc)

Other waste storage or disposal

QUESTION.DOC

11



PH Associates Environmental Assessment Checklist Version Zambia April 1995

76

~!
]

7.8

7.9

Does the facility treat, or has it ever treated, potentially hazardous waste on site?

Y @ Describe

s the facility licensed to treat these wastes?

Y LN i Describe license

Is there any waste analysis plan in effect, including sampiing / analyses prior to treatment,
storage and / or disposal?

/ N .
4\\ N ) ) Describe

Y

Are potentially hazardous wastes shipped offsite?

-

Y ( N \) Identify shipper and destination of wastes

/

Are any waste materials recycled or reused onsite?

F "). N List wastes and recycling processes
/

“Ze. 4 2

QUESTION.DOC
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PH Associates Environmental Assessment Checklist Version Zambia April 199%

8.0 STORAGE TANKS

8.1 Inventory of storage tanks (aboveground and underground)
Tank 1D Tank Size (W) Tank Material Material Stored Tank Age
7 <~ soco X Slea / Diesc [ ok e d 1960
= Z soo X T e Lo/ "

Ea

8.2 Are leak detection systems or groundwater monitoring systems employed?

) N Describe
N

v
Dp e

8.3 Do the tanks meet any design requirements?

Y Describe

8.4 Have any tanks been pulled or abandoned?

Y [ N Describe

L/

9.0 POLYCHLORINATED BIPHENYLS

9.1 Have transformers ever been used onsite?

@ N Describe

9.2 Have hydraulic or heat transfer oils ever been used on site?

Y N Describe
un ey )
QUESTION.DOC 13



PH Associates Environmental Assessment Checklist Version Zambia April 1935

9.3 Has any transfgrmer, hydraulic, or heat transfer oil ever leaked or been spilled?
Y L N Describe

9.4 Has a survey ever been made to determine the presence or absence of PCB or PCB-
contaminated oil in any operating or scrap units?

Y N Describe

R ] )M

10.0 RADIOACTIVE MATERIALS

10.1  Are any wastes generated onsite which contain radioactive materials?

Y ; “rh Describe

}
N

10.2  Are radioactive materials disposed of onsite or offsite?

-

Y m Describe disposal methods, containment etc

"

11.0 NOISE

11.1  Does the facility generate high levels of noise?

-

@ @(/ Describe [//’;éfq7/‘)/ E)

C/ﬂ?;b,c‘_ /C"///M;S 74_) w9 //—"?/J)

11.2 Have there been any complaints regarding noise from neighbours?

Y N Descnbe

Y NENOLe N

QUESTION.DOC 14
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PH Associates Enviropmental Assessment Checklist Version Zambia Apail 1995

12.0 EMERGENCY PLANS

121 Does the facility have an Emergency Plan covering environmental emergencies and

involving local guthorities?
Y (@ Describe

12.2  Does the fac&y‘Bave an emergency response team?

Y Describe

13.0 ENVIRONMENTAL SETTING

13.1  Describe topography (flat terrain, valley, vegetation).
‘/’Jﬂc/a//a {7+ L‘,/ 5/,;44‘ é/ofa(, fro eemd ¢ Sou%,-
gou fZ;__J ra 5 4_,

13.2  Soils / geology

13.2.1 Have soil borings and sampling activities ever been conducted? If yes, how many
and describe:

o~
Y D Unknown
(N
13.2.2_Is there any observed soil contamination at the site?
a'/ Y N Unknown
perroleum <. VIARCS £ (oce s

13.3  Groundwater / hydrogeology R
2
13.3.1 Depth to groundwater ./?(3 ~ .

13.3.2 Is there evidence that groundwater is affected by poliution? V'» Fnown

13.3.3 Location of all operating and abandoned onsite wellap if possible).

/ oo bo l<

QUESTION.DOC 15



PH Associates Environmental Assessment Checklist Version Zambija April 1993

13.3.4 Well / borehole information (a'. operating and abandoned wells / boreho|es).

Well Date Diameter Depth Pump rate Yield per e‘ay
installed Loy -
5/ /T8 4 SO 200, ooo |7
Q\,-JC .YWG/(/ : ":‘/\O 890 7

13.3.5 Have any groundwater samples ever been taken and analyzed?

P
Y ( ID U If yes, provide most recent results
- / / N ‘
use Lore bu lo lac ey e

5

13.3.6 Have any groundwater studies been carried out? (ie pumping tests etc)

-
Y @ U Are they available?

13.4  Site drainage and surface water

13.4.1 Are there any surface water bodies known to be contaminated by any source in this
area?

.Y\ N Describe /44741, K"/n/

13.4.2 How is rain / storm waier collected, where does it flow, and is there flooding during
the rainy season? [Gn eoler 1 u- " (O—Q oo c;ue g OUAQ/.
/"\7[0 .I::t,,“/tV?\é /,/947/ ff-ec'ﬁo’—: [/.au‘ﬂl Aft—ﬂg oy
S e ‘
13.4.3 Any potential for adverse impacts to stormwater runoff due to operations or waste
management practices at the facility? ///-7% . C@n{a o /:. M/eaﬂq}

9 7/?/>Lra 'ZC.S '%Oqél‘ (‘{/Wij, ﬁ,ﬂ///)‘ e/evo élfalz/‘/_

13.4.4 Is there potential for rain to fall directly onto chemicals or other materials that might
have an effect on soils or groundwater?

Neo

—

QUESTION.DOC 16
7t



PH Associates Environmental Assessment Checklist Version Zambia April 1995

14.0 SUMMARY OF ATTACHMENTS REQUESTED
Check items received

Site maps of the facility identifying buildings, structures, and arainage details for inclusion
in our report

P

/ /y) N

N~

Aerial photographs
//f\\
Y Y

Process flow diagrams for each process at the facility

/’Y> N
\

" Matenals/Chemical inventory listing including quantities stored onsite, onsite use, and

monthly usage and disposal rate
’/"'\;

Y N )

Copies of all environmental permits (discharge, etc.)
-

Y N

Data concerning-any releases or spills of materials/chemicals at the facility
. )

Y N

-Address and type of industry listing of enterprises neighboring your facilities

\

Yy !/ N

Copy of laboratory analyses of process waste streams (liquid and solid)
N

Y N )

- .
‘Underground storage tanks; construction detaile, number, capacities, and use

Yy N

Any information about the geologic and groundwater conditions at the facilities (i.e. soil
types, depth to groundwater, onsite wells including depth, production, construction details,
and groundwater laboratory analyses, etc.)

(Y/‘ X

—

QUESTION.DOC 17
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15.0 ADDITIONAL COMMENTS AND SKETCH OF SITE

QUESTION.DOC 18
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Appendix F
FACILITY RECORDS

PH Associates, Inc.



213852

Y

1

fod
~~
=
-3
t)
S

bith December, 1984

The General Manager,
Zambia Concreterbimited,~
P.O. Box 3“6,

KAFUE,

Dear Sir,

NOISE LEVELS

Tests taken by sound level meter at your premises on
Thursday 29th November, 1984, indicate that many workers
are subjiected to noise levels in excess of the
Internationally agreed level of 90 Decibels,

¥orkmen in the casting section are subject to a level
of between Oh to 98 decibels, tris is at its peak when
the vibrator is started on an zlmost empty mould. It is
&lso intensified by the noise of the truck carrving the
mixture. i

At this level a worker wearing no ear protection
should only be exposed to it for two hours per day, whilst
wearing ear muffs .properly fitted this level would be
reduced by as much as 24 decibhels and this would be
satisfaciory.

In the tatching plant a steady level of 96 was recorded,
once again tris operator should wear protection whilst the
machine 1s In operation,

The laboratory "vibrating table" registered 105 decibels
at this level, the attendant must wear protection even though

the machine cnly runs for short spells.

Some Points on Noise:

Although as stated previously, the agreed level is
90 decibels, it is still not known at what level each
individual persons bearing can stand. It is alsoc not certain
how mueh damage or impairment would be caused over a long
period,

It is known that continued working where the levels are
like the ones registered in your premises, can result in
drowsiness and loss of concentration after four or five hours,
this in turn would lead toc lower production,

A first indication of impairment would probably be a
"ringing" in the ears and abanormal vocal level, this may
lead to short term deafness in one or both ears.

IENe
i
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Appendix G
PROCESS FLOW DIAGRAMS
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