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7 March 2008

Mr. Charles E. Stuart

President and Managing Director
Firestone-Liberia Rubber Company
Harbel, Margibi County

REPUBLIC OF LIBERIA

RE: EIA REPORT FOR WASTE WATER TREATMENT PLANT

Dear Mr. Stuart:

Attached to this letter of transmittal are edpies of the Environmental Impact Assessment (EIA)
Report for the proposed Waste Water Treatment Plant to be constructed at rubber processing
facility of Firestone-Liberia at Harbel, Margibi County, Liberia.

The findings and recommendations contained in this Report are based upon extensive review of
relevant documents, consuitations and interviews with personalities, both in the public and
private sectors, knowledgeable of the subject matter; including visitations and visual
inspections of the proposed project site over a three-month period—15"™ November 2007 to
10" February 2008.

The evidence, based on information gathered, suggests that the proposed Waste Water
Treatment Plant project would not have a significant impact on the environment. Additionally, |
have taken the liberty to develop, in the Report, as required by law, an Environmental
Management Plan to identify potential environmental impact and mitigation measures. Also,
Attachments A, B and C contains: Project Brief and EIA Application; Project Site Photographic
Descriptions; and Drawing and Diagram of Wastewater Treatment Plant.




[image: image3.png]Thank you, Mr. Stuart, for the oppartunity to be of service to the Firestone-Liberia Rubber
Company.

With best regards,

For and on behalf of Liberia Environmental Service, Inc.

Dwel: Siehwioh Boley
Chief Kxecutive Officer & Environmental Scicntist
Mabile: 2316-434-748

E-mail: dwehboley@yahoo.com

Cony: Mr. Neikata lacksan
Manager, Enviranmental Compliance
Firestone-Liberia Rubber Company

Mrs. Aumuo Abdallah
Manager, Community Atlairs
Firestone-Liberia Rubber Company
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Firestone-Ubena Rubber Company has oeen operatianal in liberia since 1926. In its 30 years history in
Uberia, the Company has contributed and continues to contribute ta the social-econamic development
of Libena, The million acres of land ceded to Firestone-Liberia Rubiber Company by the Govemment of
Liberia in the criginal cancession agreement of 1926 has been renegotiated to about a litte over ten
percent (10%] of the ariginal acreage uf one million—ane hundred eighteen thousand acres to be exact,

Firestone has developed a tuncession that has becorme the model for the rubiber industry in Liberia and
ather parts of the world.

WMargihi County, one of fiftcen counties {political subdivisions) in Liberia has approximately six percent.
(6%) of the national population (220,000 persans) though it has only three percent (3%) or (3,215 sq.km)
of the fand mass of the country, according to pre-census estiniates of the just-ended 2008 census. By
these estimates, Margibi County i the fitth most populated Counly in Liberia though it is the fourth
stuallest, in terms of land mass, of the fiftzen countics in the Republic of Liberi

Firestonc-Liberia Rubier Company 15 the single Iargest concession and industry currently operational in
Uberia, in Margibi Caunty and the largest emgloyer in the private seclor in post-canflict Liberia. There
are many smallholders rubber farmers in the country and the wounty of Margibi; rubber farming is the
srimary econamie activity. .

The concession area, thaugh sparsely inhabited in 1926, has since become a major hub of economic and
social activites in Liberia. With 8,000 employees and thir relatives and dependents cared for medically
and educationally, the Company's partnership with the Guvernment of Liberia 15 indeed strong and
mulually rewarding, In addition 1o fs corporate and sucial responsibilities, Firestone-Liberia Rubber

Company has exercised and continuss to exercise care, environmentally in purzuit of its corporate
mandate.

Committed to maintaining 2 safe, healthy and cnvironment-friendly work and living environment,
Firestune-tiberia Rubber Company embarkcd upon additional measures of cleaning up the environment.
by undertaking construction of a waste water Lrestment plant at its Harbe) processing site 1o spare the
surrounding waterways and tribularies further environmentat degradation. The waste water treatment
piant facliity involves 2 rerouting of the facility's treated wastewater away from the Farmingtan
River to a more suitable and enviranmentally sound location.

In order to pursue this objective, accordance with the Enviranmental Protection and
Management Laws of Libera, Frestone — Liberia Rubber Company acknowledges that an
environmental impact assessment is required for the proposed projects whith may affect the
environment and that an autherization from the Environmental Protection Agency (EPA) of
Liberia was granted to construct a waste water treatment and disposal facility.

Accordingly, the Company has retained the services of Lineria Environmental Services, Inc. to
perform the enviranmental impact assessment for the proposed waste water treatment
project.  Liberiz Environmental Services, Inc. is certified by the Envircnmental Srotection
Ageney of Liberia to perform Enviconrmental Impact Assessment.

The Environmental Impact Assessm was conducted by a muttidisciplinary seam with
expertise in biclogical research ar ments, hydrogeology, environmental chemistry,





[image: image8.png]sotioeconamics analysis and project managentent. A comprehensive evaluation of the project
area was carried out and the envirpnmental character of the arca determined,

Findings of the E1A indicate that the proposed waste water treatment praject will have no
significant impact on the environment. However, once the project Is completed, adequate
measures are proposed and will be implemented by Firestane-Liberia Rubber Comgany to
monitor discharge of treated waste water quality and alss ensure proper sludge management
and dispasal. - Further recammendations are aimed at ensuring compiiance with relevant
environmental protection and management laws of Liberla for vontinued economic
development, and the preservatian of ecolagical balance at Firestone-Liberia Rubber Company

through the mitigation of anticipated environmental and ocrupational health and safety
hazards,

in addition, Firestone — Liberia Rubber Campany has alse retained the services of HSA
Engineers and Sclentist, a United States bassd enviranmental engineering consulting firm with
expertise in Water Resources Management, Environmental Assessment, and Waste Water
Treatment. HSA Engineers and Scientist will construct the new Waste Water Treatment Plant.
The Company has proposed  design to implement a primary and secondary process water
treatment systen ta treat process water effluents generated by the rubber processing faclty.
This process is orie of the best alternatives to an eighty -year old problem that will eliminate
any future discharge of pracess wastewater into the Farmington River. The treatment process
consists of primary treatment, which includes flow equalization and clarification, fallowed by
secondary treatment consisting of natural wetland polishing prior to discharge to surface water.

As we all know, rubber tapping is the process by which natural raw rubber is extruded and
collected from the rubler trees. An incision is made in the bark of a rubber tree when a tree
Erows to approximately 50 centimeters in circumference, or appraximately 7 years In age. The
fuid {latex) then drains into 2 smali plastic cup mounted at the end of the incision, The liquid
latex is colfected and transferred to regionai staging lacatians. Similarly, the hardened fraction

of latex {termed “cup lump®) s also collected and transported to regional transfer facilities after
initial harvesting of the lates.

The latex and cup lump are transported in bulk from the regional collection points and brought
to the Firestone-iberia processing facility. Here, the fresh latex is ultra-centrifuged, with the
top laver of rubber being transterred into holding tanks in preparation far shipment to market.
The black rubber is transferred Urough a series of Lanks that continually wash and cut the

rultber into progressively smaller pieces, eventually in preparation for heating and package for
shipment abroad,

There are na complicated chemical processes involved in these activities, The block rubber
generates 3 waste {wash) water stream that consists fargely of soil and dirt and represents
@ighty percent (80%) of the ffluent, while the latex recovery Gperations generates wastewater

that consists primarily of natural organics, nitrogen, and some solids, representing twenty
percent (20%) of the effluent,




[image: image9.png]Currently, wastewater from the processing of black ruhber and latex are discharged through a
senes of shallow trenches and wastewater treatment processes ifito a deep tranch where it is
uitimately discharged into the Farmington River. it is impartant to note that more than half of
this discharge is actually the result of Ihe introduction of storm water to the collaction system.

2.0 PROJECT OBJECTIVES
The abjectives of the project are to:

* Eliminate pracessed water discharge into the Farmington River

Separate processed water from storm waler in order to reduce appro:
the current wastewater discharge into the Farminglan River

ately 60% of

Provide primary treatment of processed water through conventional wastewater
technology approaches

Implement  secandary treatment of the processed water discharge through seund
environmental applications

institute process madification to increase rubber recovery from latex effluents to
minimize its presence in wauewal\zl

Minimize facility water usage through water reuse where and when practical.

3.0 PROJECT DISCRIPTION

This project consists of design and implementatian of a primary and secandary process water
treatment system ta treat processed water effiuence generated by the rubber processing
facility. This treatment pracess consists of separating storm water fram processed water. The
primary treatment includes flow equalization and clarification, fallawed by secondary
treatment consisting of natural wetland palishing prior to discharge to surface water.

The primary treatment will occur within a series of three large storage tanks. These tanks are
made of steel and are canstructed above ground. The interior of these tanks is coated with
glass and ceramic. The three tanks will include one equalization tank 2,178 Square Feet in
diameter with the capacity of 735, 000 United States Gallons. The other two are the clarifier
tanks. Each tank is 2080 Square Fuwl in diameter with capacity of 280,000 United States
Gallons. The tanks will be constructed at the Firestone-Liberia-Rubber Company pracessing
Facility in Harbel, Division 45 of the Firestone-Liberia Rubber Company main offices.

The first tank, termed the "equalization 1ank” will ensure that the wastewater flow is consistent
and not subject to changes in daily facility throughput, or seasonal increases due 1o rains.

Furthormore, aecation will be employed to create an environment that encourages bacteria to
thrive using the cantaminants in the process wastewater s its fool source.





[image: image10.png]The two “clarifier tanks” will b used to reduce the amount of solids that largely cansist of
pieces of rubber and dirt. The second stage is termed “clarification.” As stated, clarification
femoves seftleable and floating sofids, typically representing S0 to 70 percent of Total
Suspended Solids (TSS), and 25 Lo 40 percent of Biochemical Oxygen Demand (BOD). In
addition, clarification will minimize "wear and tear” an 18-inch piping instaled In a 4-feet deep
and 2-mile long trench that will be used to route the treated water for secondary treatment,

The secondary treatment will occur through use of an area of  local natural wetland with
retention barrels instatled for equal distribution of disposal for treated water. This area will act
as natural bio-filters removing scdiments such as nitrogenous compounds from the water. The
vegatation in the area will provide a natural substrate (via its roots, stems, and leaves} upon
which micraorganisms can grow as they breakdown organic marerials, This "community” af
microorganism is known as the periphyton. The periphyon along with natural chemica)

processes are responsible for approximately 90 percent of the pollutant removal and waste
breakdown or decompasition.

This specialized designed waste water treatment system offers many advantages over other
treatment aternatives.

Anaerokic treatment often comes with offensive edors and close attention must be paid the
Pydraulic retention time (digesters) o to prevent overloading (kgoons] Digesters also have
added disadvantage af gas formatian whigrein the bubbles contribute ta buayancy of solid, thus
preventing effective scdimentation. Fufthermore, the discharge of anawrobic efflvent to
watercourses can cause undesirable effects due 1o the high-oxyaen affinity of the anasrobic
liquid. Thes, for any type of watercourse discharge, the anaerobic efffuent must be farther
treated in a final aerobic or facultative treatment stage.

Alternatively, aerobically-based systems such as activated sludge processing have their own set
of challenges when emplayed in an emaronment where plant supervision, access to sgare
machinecy and parts, and inconsistent energy availability exist (these systems are defined by
high oxygien requirements). Beyond these challenges, such systems experience start-up
difficulties, especially the resut of seasonal fluctuations in plant effiuent throughput, There are
Turther complications including difficulty in slurge settiement due to a phenamenon knawn in
the wastewater industry a5 "bulking.” These systems are also vulnerable to variable effluent

arganic loading and generate an extraordinary amount of sludge which, in turn, must also be
managed (disposed)

Mechanically aerated systems often suffer from inconsistent mixing which leads ta the setfling
of solids and the formation of an anacrooic sludge laver a1 the bottom of the fagoon, thus
transforming what had been designed as an aerubic system inta one which is facultative and
less efficient, as well 25 more maintenancc intensive than anticipated.

Past analysis of wastewater discharge from Firestone-Liberia facility, confirms that the pollutant
content is strikingly similar in characteristics to that of 3 domestic wastewater. This comparison
is important in support of the use of a natural Fault zone (pand) for wastewater treatment. Due
to suitable geological formation, Natural Pand or Fault Zone has been used to reat both animal
2nd human-generated wastewaters for millennia, and there are a number of desirable features

Ls]




[image: image11.png]to the use of such areas. These features include: limited environmental disruption {very little
vegetative maintenance is necessary in natural pond treatment systems), and tolerance to
differing flow and pollutant loading rates. Furthermorc, these systems do not ehibit the odors
cammonly asscciated with ather forms of wastewater treatment, Finall, use of naturai pond o

fault zone represents an ecological solution or “Green Technology,” requiring lawer power
consurmption and CO2 production.

4.0 PUBLIC INVOLVEMENT / PARTICIPATION

Firestone -Liveria Rubber Company shares cummon boundary with several surrounding communities.
outside it cuncession area, notably, Unification Town acriss the Du River in Mantserrada County;
Guwens Brave, across the Farmungton River in Grand Bassa County; and, Kpanyan Town, 35 kilometers
northwest of Harbel, Firestone Division 45, i in Margibi County. Of thase throe communities, Owens
Grove, with 4 populatian of approximately 17000 reéicents is separated from the Firestone-Liberra rubber

processing plant by the Farmington River which is the boundary between Margibi and Grand Bassa
Counties.

Unifke Qwens Grove, Kpanyan Town is loyated some 35 kilometers northwest of the Company from
Harbel,site of the rubber processing facilty: Kpanyan Tawnis a community of one hundred twenty-five
fesidents [ving on 3 five hundred-acre privately awned piot of land with comman border to the
Company's estate. An adjacent vilage ta Kpanyan Lown, not directiy bordering the company, has an
additional g hundred fity residents, making the total numbinr of residents in the area abou three”
hundred seventy fi#: The residents of Kpsnyan Town and its surcoundings are smali halder rubber
Tarmecs. The five hundred scres on which Kpanyan Town is located is planted with rubber which is the
saurce af livelihood for residents of the: community.

On February 2, 2008, in 5 meeting with the Town Chief, Mr. Abraham Daniels, and residents of the
Kpanyan Town, the residents were infurmed by Liberia tnvironmental Services, Inc. of Firestone-Liberia
Rubbier Company's ecision to constnict a waste water treatment pilant at s Harbel processing faciity
The residents ware also informed that the wastc water when trealed wil be dispelled n a valley about
six kilometers north of Kpanyan Town and that the treated waste water wil have no harmiul effoct on
the wilage or its residents nor wilt it adversely impiact the environment.

The waste water weatment piant being conseructed by Firestone-Libena Rubber Company will process
about four hundred thuusand U . Gallons of waste water waekly, Th treated water, free of chemicals
used ta process rubber, will be depused of i 3 wet land area about Iwenty hectares or ity acres of land

within Firestone-Liberiz's concession arca. The site selected for the trcated waste water is about six
kilometers north of Kpanyarrs Town.

In prévious years, Firestone-Liberia Rubtier Campany installed 2 well and a hand pump in Kpanyan Town
for residents of the comimunity to have access to safe drinking water. The wellis treated regulorly and
the water is of the tighest standard for safe drinking water. The residents, until the well with hand

PuMmp was installed by the company, used the water from nearby creeks and streams; namely, the Vai
and Nyepojliar Creeks, for drinking snd domestic use

]




[image: image12.png]This condition should be closely monitored especially, in the area where pressed-
dry sludge from treated waste water will be stored for future use as fertiizer.
Furthermore, excessive runaff from storm drainage system, especially during the
rainy season, could lead o elevated nutrient level loading into the Farmington
River which is about fifty feet away from the three tanks. The resulting high level
of turbidity and sedimentation could negatively impact the water quality and
marine ecosystem of the Farmington River.

6.5  SOCIO - ECONOMIC AND CULTURAL IMPACT

The construction of the waste water treatment plant at Firestone-Liberia Rubber
protessing facility at Herbel will not have any adverse socio-economic or
cubtural impact on the company, employess, residents and surcounding

communities within the concession area of Firestone-Uiberia. In fact, the
communities stand to benefit from use of sludge, the by-product of the waste
water treatment plant for fertilizers, thus mproving lacal ogricultural
productivity and crop yield. Increased production and high crop yield translates
into potential increass in income generation for local farmers, positively

impacting potential for icreased in business activities n various surrounding
communities.

7.0 ENVIRONMENTAL MAMGEMENT PLAN (EMP)

The systematic analysis of variaus pollution parameters indicts that the above listed
anticipated environmental impacts have the potential to adversely affect the proposed
project in the short and long run. Cansequently, the management of Firestone - Liberia
is committed ta the implementation of several mitigation measures to minimize and / o

remove potential adverse impacts, and 10 also adhere to Subpart I, Section 6-36 of the
Environmental Protection and Manageiment Laws of Liberia.

The enviranmental management activities of the project will incluge adrinistrative and
operatianal staff. Technical matters such as routine maintenance of waste water
treatment facilities, collection of enviranmental data, completion of checklist and
monitaring Lo ensure compliance with spplicable laws and international best practices
will be done by the Environmental Compliance Manager (ECM), or a competent persan
desigriated by the office of the President and Managing Directar of Firestone-tiberia.

The main purpose of the Environmental Management Plan is to describe measures, both
corrective and preventative to be implemented to help achieve and maintain acceptatle
levels of environmentat impact. When coupled with the individual site Emplavee Health
and Safety Pian, this EMP becomes a plan developed to ensure that all employees,
contractors, sub-contractors, Gavernment regulators and site visitors comply with





[image: image13.png]applicable procedures and that coviranmental risks are properly managed at all time
during the administration and operations of the waste water treatment facility.

Technically, the structure of the EMP shall include

* Measures to incorparate environmental considerations into the construction
and day-day administration and aperations of the waste water treatment
facility

* Cnvironmental management measures which will be implemented during
construction

® Environmental management checklists lo assist with monitoring the
implementation of environmental management abligations during the
administration and operations of the waste water treatment facility.

The EMP will be monitored by completion of regular checklists that are completed and
submitted to the “designated person”, preferably, the Environmental Campliance Manages,
and aisa periodic sampiing of discharge treated waste water. In addition, there are some other
key enviropmental issues that need to be closcly monitored and addressed during construction
and aperations of the facility. These include: alr quality. ader of the area of discharge, flora and

fauna, surface run-off schemz, sludge storage and management, and accupational health and
safety.

80  SUMMARY OF SOME KEY ENVIRONMENTAL ISSUES

81  AIRQUALTY

Alr quality is one of the most important issues associated with wastewater treatment
plant. Emission of volatile arganic compaund (VOC) from a wastewater treatment plant
of any kind accurs mostly at those locations where the water surface Is turbulent, These
2reas are primarily aerated rit tanks, aerated channels, aeration basins, dlarifier weirs,
and ather weirs or areas that have high evels of turbulence.

At this present time, the Republic of Liberia daes not have regulatory standards and
procedures for emission rates of air pollutants from waste water treatment facilty,
Furthermore, based.on the review of data for chemical application of proposed praject,
the chemical content and quantty of estinisted rate of emission of proposed project may
not be large enough to warrant regutations of VOCs. However, it is highly recommended
that air quality is closely monitored during operations of this project and Firestone-
Liberia comply to international standards and best practices.
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The formation of bjectionable adars is very likely to occur when high valume of waste
water is treated and dischacge in the environment. One of the most common odars
assaciated with wastewater treatment is the “ratten egg” smell of Hydrogen Sulide.

The presence of the “rotten egg” smell of Hydrogen Sulfie is nature’s way of saying that
discharged Ureated waste water has run out of Oxygen.

Therefore, it Is highly recommented that Firestanc - Liberia implement measures to
ensure that the smell of the wetlands is preserved and protected. Accordingly, one of
the most effective ways of reducing, and /or abating the bad ador from wastewater
trestment plaat is restaring oxygen back to the water by adding Hydrogen Peroxide.

83  FLORA AND FAUNA

Discharge of treated waste water at high temperature and high concentration of
residue of chemical agents conlained within the cffiuents and the reagents use
In the water processing orgenerated during the waters treatment may adversely
impact the ecolagical batdnce and brodiversity of the wetlands. It is highly

recommended thal Firestone-Liberia take precautionary measures to avoid any
adverse impact.

84  SURFACE RUN-OFF SCHEME

Excessive run-aff from nearby streets and top of the ciiff after excavatian is
cause for cancern which must be addressed during project commencemert,
campletion and operations. Surface rn-off must be managed in accordance with
current best practice environmental management practices, in order to prevent
or contral pcean water contamination and mast especially heavy load of

sediment-iaden water due to erasian from entering newly constructer drainage
system or existing waterway.

Lack of proper drainage ways cauld result in localized pooling and flooding of the
project site; thus, providing ideal conditions for the proliferation of nuisance’s
peats such as mosquitoes. In addition, Fxcessive runoff, especially during the
rainty season, could also lead to elevated nutrient loading in to that part of
ocean. The cesulting turkidity and sedimentation could negatively impact the
ocean and lagoan water quality as well as the marine ecosystem in the area.

10
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SLUDGE MANAGEMENT

Two kinds of siudge are generated through the treatment process. Primary
sludge is material that setties out during pritary treatment. Often have a strang
odor and require treatment prior to disposal. Secondary sludge is the extra
microorganisms from the biological treatment procosses. The goals of sludge
treatment is to statilize the sludge and reduce otiors, remove some of the water
and reduce volume, decompose some af the arganic matter and reduce volume,
and kill disease causing organism

Untreated shudge is about 57 percent water. Settling the sludge and decanting
off the separated liquid removes some of the water and reduces the sludge
valume. Settiing can result in sludge with about 92 10 96 percent water. More
water can be removed from sludge by using sand drying beds, vacuum fitters,
filter presses, and centrifuges resulting in sludge with between B0 to 50 percent
water. This dried sludge is called siudge cake. Aerabic and anacrabic digestian is
used to decompose organic matter ta reduce volume. Digestian alsa stabilizes
the sludge to reduce odors. §austic chemicals can be added to sludge or it may
be heat treated to kill disease causing organisms. Following treatment, liquid and

cake sludge are usually spread on field, returning organic matter and autrients to
the soil.

OCCUPATIONAL HEALTH AND SAFETY

Wastewater treatment plant operators may be exposed to 3 variety of hazardous
chemical agents, contained within the elfluents and the reagents used in the
water processing, o generated during the waters treatment. These chemical
agents may cause acute poisoning, chemical accidents (e.g.. skin burns, injury to
the eyes, etc..) damage to the respiratory system, allergies, etc. They cauld be
injured by siips, trips and falls on wet fluors; by falls inta treatment ponds, pits
clarifiers or vats and by splashes of hazardous liquids; they may also suffer cuts
and pricks from sharp objects / tools and may also be exposed to hazards related
10 work in confined spaces, electric shock, explosians, and entanglement.

Some Job-related hazards include the follawing

ACCIDENT HAZARDS:

Slip and falls an floors made slippery by water, agueous sahutions or sofvents.

Blows and cantusions caused by falling heavy articles, including containers of

chemical reagents, ¢.g., from averhead canveyers, or by contact with maving
machinery ar vehicles

Falls into ponds, pits, clarifiers or tanks causing injuries or drowning.




[image: image16.png]Hazards related to entry into confined spaces- suffocation due to oxygen
deficiency.

* Burn, by steam or hot vapors by splashes or hot plating baths, solvents and other
liguids, by contact with hot surface .

«  Electric shock caused by contact with faulty electrica equipment.
* Cutsand pricks by sharp tools sharp edges of articles.

Injuries {especially of eves) caused by fiying particles, in particufar from rotating
brush cleaning or whee grinding

*  fire and explosians due to the formation and release of flammable gases during
processing

= Vigorous chemicai reactions caused by uncontolled mixing of chemicals agents
far wastewater treatment

* Acute poisoning caused by various chemicals present in the wastes, used as
reagents

PHYSICAL HAZARDS:

* Exposure to excessive noise levels from mechanical equipment
*  Exposure to UV radiation ,

*  Exposure to adverse weather {low or high temperature, rain, storms, etc.)

CHEMICAL HAZARDS:

* Chronic paisaning by inhalation or ingestion of chemicals used in waste- water
treatment

* Dermatomes caused by exposurc of the skin to waste waters, cleaning
formulations, acid and alkaline solutions, etc

Ireitation of mucous membranes (in particular of the respiratery tract) by acid or
alkaline vapors or aerosols, by nydrogen sulfide, and other substances

® tatexallergy caused by the use of Iatex gloves

BIOLOGICAL HAZARDS:

*  Diseases caused by insect or rodents proliferating in the sludge drying beds
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1. Use safety shoes ar boots with non-shp soles

2. Wear personal protective equipment and chemical resistant clothing to avoid
£XpOSUIC 0N SKin or eves to corrosive and/or pollutes, solids, liquids, gases or vapors

3. Do nat mix chemicals without the supervision of a qualified chernist or safety
qrafessional, and follow directions of material sa‘ety data sheet (MSDS)

4. Obey all safety — instructions regarding the storage, transport, handiing ar pouring
of chemicals with in the M5DS

5. Chuck electrical equipment for safety before usc; verify that all electrical cables are

properly insulated; take faulty or suspect electrical equipment to a qualified
electicity technician for testing ang repair

6. Wear safety goggles in all cases where the eyes may be exgosed to dust, fiying
particles, or spleshes or harmful fiquids

7. Wear respirator, or gas mask, when exposed ta harmful aerosals, dusts, vapors or
gases may be emitted from the reagents, stc.

8. Obey all safety instructions concerning entry into canfined spaced, e.g., check
atmosphere for oxygen or for poisonous gases, use respiratory  protection

equipment If needed, have a coworker stand guard in case of need for help, ete.

9. Do not smake, eat or drink in areas where chemical or biclogical contamination may
be expected

10. Use no-latex gloves if sunsilivily L latex has been diagnosed

11 All workers should undergo periodic examinations by accupational physical to
reveal, early symptoms of possible chronic effects or allergy





[image: image18.png]9.0

8.7  PERIODIC TRAINING

Wastewater treatment processes require periodic training of personnel and careful
management to ensure the health and safety of cmplayee and protection of the
environment that receives the treated waste water discharge. It is highly recommended
tht Firestone-Liberia take appropriste measures to ensure proper training of personnel
whose duties and respansibilities would be Lo perform the day-to-day effective and
efficient operations and maintenance of waste water treatment processes, which may

have facilities for the application of chemicals to the waste water or other means of
treatment

88  PERIODIC MONITORING

itis the duties and responsibllities of Firestone-Liberia Rubber Company to manage and
manitor the status of various testing program to ensure continual environmental
compliance. All field calibration of instrument and testing procedures and reporting
format should meet or exceed the requirements set torth by applicable laws ang various
international standards and best practices

Monitoring should include amh,fm air testing for VOC levels; water testing for
hazardous chernical residue in process waste water discharge in wetlands; and ador oc
smelt of the area where waste water will be discharge.

ENVIRONMENTAL MANAGEMENT PROCESS AND RESRONSIBILITIES

9.1 DESIGN AND CONSTRUCTION

The construction contractor, HAS Engineer and Scientist, a United States based
environmentai engineering consulting firm will be responsisle for the design and
construction of the waste water treatment facility as stiputated in Section 2.0 [Project
Description] of this repurt. In addition, HAS Engineer and Scientist is responsible for:

1. Complying with the EMP during construction

Obtaining all permits and required appravals fram the Ministry of Public
Warks, Republic of Liberia, during construction

3. Construction work should adnere to applicable lacal provedures and
Internationat best practices

L]




[image: image19.png]9.2 REVIEW AND UPDATE

A copy of the EMP will be kept on site and should be easily accessible by EPA Inspector at
all times. If the EMP needs to he updated, Firestone-Liberia will make a formal request

to the EPA and submit a new EMP for approvals. In the interim, the previous EMP

remains in force until the updated version is approved by the EPA.

9.3 REPORTING REQUIREMENTS

Record keeping is the sole responsibility of Firestone-Liberia. Accordingly, a file will be
established by the Company for the safe keeping of all documentation pertaining to

environmental related issues regarding the construction, administration and operations
of the waste water treatment facility.

9.4 COMPLAINTS PROCEDURE

All complaints, including environmental incident and accident will be documented and
kept in safe non combustible cabinets. The record will also include the actions taken in
response to these complaints. All complaints must be reported to the office of the

Environmental Compliance Managﬁr and / or a competent person designated by
Firestone-Liberia at Harbel, Margibi County.

10.0  CONCLUSION

The findings of the Environmentat Impact Assessment for the Waste Water Treatment Plant
indicate no significant existing or /and potential environmental impact at this time. However,
some minimum adverse enviranmental impacts may occur by civil engineering works, such as
higher noise levels, dust caused by soil excavation during trenching and disposal of excavated

soil and waste. These impacts will be temporary and will be managed by applying good
housekeeping and work practices.

Once the waste-water treatment plant is completed, its operation will cause limited local

impacts such as aerosol emissions, odor and noise, and will require adequate supervision and
management to prevent hazardous conditions and to ensure good sludge management.

Relevant mitigation measures are proposed and will be implemented during construction, start-
up and subsequent operation and maintenance of the plant.

An in-house monitoring program will be prepared, which will include monitoring of discharge
treated waste water quality and sludge management. In addition, odor control of the site and
potential impact on flora and fauna at wetlands will also be monitored in accordance with the

=]
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[image: image21.png]ATTACHMENT A: Project Brief and EIA Application

Liberia Environmental Services, Inc.

Enviccnmental Impact Assessmaent » Enviranmentsl Audit » Empioyes Health & Safety » Wante Management & Recycing

30 Navember 2007

Hanorable Ben T. Donnie
Cxecutive Directar

Environmentsl Protection Agency of Liberia
Monrovia

Republic of Liberia |

RE: EIA PROJECT BRIEF

Honarable Executive Director:

Attached here to, please find 5 capies of Project Brief document and EIA Application as
attachment for Firestone-Liberia Waste water Treatment Facility. The attached document
contalns all requirements stiputated in the EIA Guidelines provided by your office.

In accordance with the Environmental Pratection and Management Laws of the Republic of

Liberi3, and on behalf of my client, Firestone-Liberia, | respectfully seek your authorization to
proceed with the scope of work for this project.

Thank you in advance, Mr. Director, for the apportunity to work with the Environmental
Protection Agency of Liberia on this projcct.

With best regards,

For and on behalf of the Liberis Environmental Services, Inc.

Duweh Siehwioh Boley

Chief Executive Officer and

Environmental Scientist

Mobile: 2316-434-788 E-mail: dwehboley@yaho (231) 6-434-728
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NAME OF PROJECT:

Firestone - Liberia Waste water Treafment and Disposal projuct
INTRODUCTION:

Firestone - Liberia Rubber Campany has operated a rubber cultivating estate in Harbel, Margiai
County since 1526. tn 2005, The Company initiated large-scale capital improvements in the
areas of water quality treatment and disposal, spending n excess of One Millian United States
Oollars in facility anu on-site labaratory equipment. In canjunction with these significant faciity
Improvements in wastewater treatment, and ather initiatives including ammonia recovery and
reuse, the final stage of this capital improvement praject involves a rerauting of the faility's
treated wastewater away from the Farmington River and to » mare suitable destination.

Currently, the wastewater geaerated fiom the pracessing of block rubber and latex, discharge
through a series of shaliow trenches and wastewater treatment processes, and into @ deep
trench where it s ultimately dischacged into the Farmington River.

in accordance with the Environmeatal Prutection and Management Laws of Liberia, Firestone -
Uiberia Rubber Company acknowledges that an enviconmental impact assessment s required
on the proposed projects which may affect the environment and that an authorization from the
Enviranmental Protection Agency (EPA) of Liberia is required prior to the construction of a
waste water treatment and dispasal facility. To this end, the Company has retained the
services of Liberia Enviranmental services, Inc. to pertorm an environmental impact assessment
for the proposed waste water treatment and disposal praject. Liberia Enviranmental Services,
Inc. is certified by the EPA of Liberia to perform environmental impact assessment.

In addition, Firestane - Liberia Rubber Company has also hired HSA Engineers and Scientist, a
United States based environmental engineering cansulting firm with expertise in water
Tesaurtes, environmental sssessment, and waste water treatment. HSA Engingers and
Scientist will construct the new Waste Water Treatment and Disposal Facility. They have
proposed a design to implement a primary and secondary process water treatment system to
treat process water effiuents gencrated by the rubber pracessing facility.  Solution that will
eliminate any future discharge of process wastewater to the Farmington River. The treatment
pracess consists of separating stocm water from process water, primary treatment including
flow equalization and clarification, followed by secondary treatment consisting of natural
wetland palishing prior to discharge to surface water




[image: image23.png]Alternatively, aerobically-based systers such as activated sludge processing have their own set
of challenge when employed in an environment where plant suervision, access to spare
machinery and parts, and inconsistent energy availability exist {these systems are defined by
high oxygen requirements). Beyond these challenges, such systems experienca start—up
difficulties, especially the resut of seasonai fluctuations in piant effluent thraughput. There are
further complications including a difficulty in sludge settiement due to a phenomenan known in
the wastewater industry as “bulking.” These systems are also vulnerable to variable effluent
organic loaring and generate an extraordinary amount of sludge which, in torn, must also be
smanaged (dispased). Mechanically aerated often sulfer fram inconsistent mixing which leads to
the settling of sofids and the formation of an anacrabic sludge layer at the bottom of the
lagoon, thus transfarming what had been designed as an acrobic system, inta ane which is
focultative and less efficient, a5 well as more maintenance intensive than anticipated.

Past analysis of the wastewater discharge from the Firestone Liberia facility, confirms that the
pollutant content is strikingly similar in characteristies to that of a domestic wastewater. This
omparisan is important is support of the use of a natura) wetland system for wastewater
treatment./ Natural wetlands have been used to treat both animal and human-generated
wastewaters for millennia, and there are a number of desirable features to the use of natural
wetlands. These leatures include: limited environmental disruption (very little vegetative
maintenance in necessary in natural wétland treatment systems), and tolerance ta differing
flow and pallutant loading rates. Furthermare, these systems do not exhibit the odors
cemmonly associated with other forms of wastewater treatment, Finally, use of natural
wetlands represents an ecological salution ur {Green Technolugy,” requ
consumption and CO2 production,

g lower power

PROJECT SCOPE:

The scape of the project will:

* Eliminate process water discharge to the Farmington River;

* Separate pracess water from storm water (this reduces over 50% of the current
wastewater discharpe);

* Provide primary treatment of pracess water through conventional wastewater
technology appraaches;

* Implement secondary Lreatment of the process water discharge through sound
environmental application:

* Institute process modification ta increase rubber recavery from (atex effiuents to
minimize its presence in the wastewater;

* Minimize facility water usage through water reuse where/when pracical





[image: image24.png]ENVIRONMENTAL REGULATIONS RELEVANT FOR THIS PROJECT:

The Environmental Regulation relevant for this project will inciude:

Subpart 11|, Sectian § - 36 of the Fvironmental Protectian and Management Laws of the
Republic of Liberia. Currently, the Enviranmental Protection Agency of Liberia has the statutory
respansibilities 10 enforce the Enviranmental Protection and Managerment Laws of Liberia,

ANTICIPATED ENVIRONMENTAL IMPACT;
Key enviranmental refated issues of concerns include the following:

Air and Dust Pollution generatea primarily from soil excavation, vehide emission, etc.

+  Waste Disposa) (Sludge from wastewater and construction debris)

« Erosion of excavated materials due ta Sub-surface run-aff

Physical Enviranment / Ecological Impact due to the preparatory phase — site clearing of
vegetation, endanger species {plant)

+ Gealagy K
o Hydrology
= Sacio-Ecanomic and Culture impact

«  Cost Benefits Analysis
DEUVERABLES:

The deliverabies of the project are:

An ecological sustainable treated wastewater system that optimizes bath the quality of
the water resources and environment,

= Maximization of the net community benefit, environmental, sacial and ecanomic,
achieved from the overall project.

« Minimal adverse anvironmental and / or cammunity impact during all activities required
to achieve the above.

PROIECT SYART DATE / PROJECT END DATE:

The estimated start date of the project 1s 30 November 2007, and the end date is 30 May 2008
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The project Manager is Dweh 5, Baley, Chief Executive Officer of Liberia Environmental
Services, Environmental Scientist and Certified EIA Evaluator. Mr. Boley will perform the €1A; be
in charge of the day-to-day project manaiement and also serve as a lialson between Firestone-
Liberia and the Enviranmental Protection Agency of Liberia. Mr. Boley can be reach at Mobile
phone: 002316-434-788 or Email: dwehboley@yahoo.co

WHO WILL BE CONSULTE!
The key officials to be consulted are:

Mr. Vamey L Conneh

EIA Coordinator

Environmental Protection Agency of Lieria
Mobile phane: 002316-531-029

E-mail: clyarnevsa@vahoo.com

Mr. Nelkata Jackson

Manager, Environmental Compliance
Firestane-Liberia

Mobile phane: 002316-556-314
neita@yahoo.com

PROJECT BUDGET

Unspecificd / Proposal to be negotiated.
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Environmental Protection Agency of Liberia yd

4th Street Sinkor P.0, 4024 Application No.____

i . Reference No:

Monrovia, Liberia (For Offial Use)
ENVIRONMENTAL ASSESSMENT FORM |
1. General Information
L

11 Project title: Firestone - Liberia Waste water Treatment Plant

12 Business Repistration No {If applicable): N / A

13 Typeof project finfrastructure, petroleurt and miring, tourism, industrial,

others (specify): Industrial Waste water treatment Plant
1.4. Name of awner {individual, company, etc}: Firestane-Liberia Company
15 Hameof persan in charge (the responsible person]: Charles Stuart, President

Address: Habel, Margibi County

Cantact Na:

Project Data

2.1lacation of the project {please attach a map that clearly shows the location of the project in
relation to residential areas ang nelghbaring activities. The map shauld have a suftable and
clear scale and should be appraved by the campetent administrative authority). Habel, Margibi
County

Address of the project: Habel, Marglbi County
A (City, village, accredited industrial zone, others (please specify): Firestone ~Uberla Estate

B.{in a residential area, outside a residential area): The Project is in an industrial area




[image: image27.png]C. {Individual building, a multiple story building with a residence above): N /A

Total area of the project (Square meter): 50 acres of land within Firestone-Liberia Estate

2.2. Type of project: Industrial wastewater treatment plant
New ( x}, Extension ( }

Type of extension: -N/A

if the type of project is an extension, has an EIA study been submitted for the original
project?

Yes () No ()

- Ifyes, attach EiA Certificate

23 Production capacity: 400,00:] and/or storage ca:

Please mention units used: US Gallons
2.4. Main products: Wastewater Treatment Plant

2.5. By-product: Sludge / effluent

2.6. A general description of the area surrounding the project including a description of
the different activities, historical areas, protected areas, tourist and recreational areas,
etc.: Firestone-liberia Rubber Estate

Infrastructure available:

- Water supply (network): Available () Not available { x )
- Electricity supply (network): Available {x) Not available { }
- Sewers: Available (x} Not availabie { )
- Roads/railways: Available {x} Not available ( )

- Natural gas: Available () Not available { x )




[image: image28.png]5.3. Gaseous emissians (smoke, dust, particulate matter)

Methads of control: Air Quality Control

5.4 Naise: will be sustained at acceptable DBA level.

Methods of control: N/A

Detalled description of the operation stage {dagrams should be ottached where
6.1 Main components of the project: Waste water treatment plant

6.2 Descriptian of Industrial processes (iemunstrate by catalogues and diagrams):

Wastewater treatment plant - see attachment C of EIA Report
6.3 Electrical supply used: 250 KVA Generator  Source: 250 KVA Generator
6.4 Type of fuel (natural gas, solar, fuel ofl): Diesel

Rate of consumption: Appreximately mg’us gallens per 24 hours day

6.5 Raw miaterals: NfA
Main: NZA
Auxiliary: dfA
£.6. Alternative raw materials: Non

&.7 Reasans for choosing the technology used: N/A

6.8 Expected number of worker

a0

7.9 Source of water (public, groundwater, surface water, others): Firestone-Liberia water
supply system

Rate of consumption: Appraximately 400,000 US gation s per day for industrial consumption

7 Wastes, Treatment Methods and Ways of Disposal

{€xnected standards of atmaspheric emissions and waste water after treatment)





[image: image29.png]7.1 Lliquid wastes: Sludge / effluent generated from waste water

7.2 Usedoll: will be stored in above ground storage tank and disposed of in accordance with
EPA consuitations.

Waste water: N/ A

Discharge rate: Approximately 400,000 US gallons per day

Methods of discharge (public sewer, boreholes, etc): boreholes in 18 inches pipes
Industrial waste water: N/A

Discharge rate: { N/A ) 400, 000 us gailons per day

Expected analysis of industrial waste water: meets international clean water standard
Methods of discharge {please choose one of the following options):

- Directly into the municipal public‘sewer { N/A )

- The project has a unit for treatmg\'v}t of industrial wastewater which is discharged
into the public sewer after treatment (N /A ) (please attach o catalogue or
diagram for the waste water unit used and the standards of treated waste water)

- Itisdischarged in a bore hole and then collected ( in wetlands )

- Itisdischarged into surface water {please state the standards of wastewater, the

- discharge rate and the name of the surface water body):N/A

Other methods of discharge (piease specify): will be discharge in wetlands at
approximately 400,000 us gallons per day

7.2. Atmospheric emissions:

{the type of atmospheric emissions, and the concentrations of 02, C02, particulate
matter, etc): 502
7.3 Solid wastes: will be generated at a moderate level

Type: Industrial




[image: image30.png]2 Description of any other measures not mentioned earlier to mitigate the negative impacts of
the project: None

10. Measures undertaken to protect the health and safety of workers and fire prevertion

Jucilities: Employer Is respansible for proper supervision of controls measures and supply of
@dequate Personal Frotective Equipments to every emplopee during construction and
operotional activity.

DECLARATION

! hereby declare that the information provided on this form is true to the best of my knowledge

and shail provide any additional information that shall come to my notice in the course of

processing this application. .
Name: Dweh 5. Boley
Position {in the capacity of): Chief Executive Officer and Environmental Scientist
Liberia Environmental

Address: Junction of Tubman and 5.K.D. Bivdl., Conga town, Monravia, Liberia

Date: 7 March 2008

FOR EPA OFFICIAL USE ONLY

Eorm filled in with the knowledge of the competant administrative authority

| Name:

Professiona titie:





[image: image31.png]ATTACHMENT B: Photographic Descriptions of Praject Site and Activitles

Team of experts compared notes duning visual inspection at prupose wastewster disposal site





[image: image32.png]Members of adjcinng community during project awareness mesting





[image: image34.png]View of 18 inches pipes 10 be inslalied in 4 feet deep trench alang two a miles distance.




Above picture is a community awareness meeting…

[image: image33.png]ATTACHMENT C: Engineering Drawlngs and Diagram of Wastewater Treatment Plant
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