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Tengwood Organization Projects
Tengwood Organizatiois involved in a number of activities to
help conservand protect theunique primates and other

8 vulnerablewildlife in the Cros$&anaga regioaf Nigeria and

Cameroon This includesur bushmeat projecin the greater

TE"Gw OD CrossSanaga regigrandthe water gogram describedh this
Organizations report.

ourW/ £ Sy 2 (SN fFaebdtlinks the/plioBisitl of deayBafe@rinkingvater with the
naturalenvironment. The projedtas twomainobjectives; the first is to provide cleasafedrinking

water for Ranger progras whle onpatrolin protected areasRangers are on the frontlines in

protecting wildlife and patrols are physically rigorous work that reqaérbealthy water intakeThe

second objective is to provide clean drinkingterdor peoples living around natural aregs
combinationwith environmental education about the connections between land, water and wildhfe
idea is novel and we believe it may help to teach local people living in areas where vulnerable wildlife
also lives about their impact on natural systeraed help toraise awareness aboute importance of

their role in helping to preserve these natural systems into the futuyéor themselves and for all
inhabitants of the natural world

TengwoodOrganizatio® @eanwater for @ y & S NI | (1 A ZuyfrentlyldbsR@is @dbs Rivar State
Nigeria, where a number of protected areg@so national parksa wildlife sanctuary, and a number of
forest reserves andommunity forestyexist. The proteced areasare patrolled by Rangers, who

monitor illegal activities within theeareas and help to enforce the laws that protect them. Cross River
Stateharborssome of the only remaining old growth forests in Nigewal its protected areaare

located on he borderto Cameroon, provithg an important habitat corridofor wildlife between
bAISNAI Q& NI Yihelafgeryorested 2rbkl &adimerodn.y R

The Crosssanaga Region; A Unique Flora and Fauna

The Cros$Sanaga regioancompasses the forestd Nigeria and Cameroandis an area roughly the
size of Switzerlan(see FIGURE. Bordered by the Cross Rivén Nigerig and the Sanaga Rivén
Cameroop, it hosts a unigue fauna and flofaund nowhere else in the worldwo endangered
subspeciesf great apedive here the NigeriaCameroon ChimpanzeB4n troglodytes elliotiand the
Cross River Gorill&orilla gorilla dieh)i as well asa highly endangered primate species known as the
Drill monkey Mandrillus leucophaeygsThese unique speaealong with ther vulnerable wildlifeéhat
share this importanforest habitat are under direct threat due to heavy hunting pressure from the trade
in bushmeat The forest and its inhabitants are albweatened by other human disturbancesuch as
farming and loggingp provide food and desirable raw materials

Humaninduced disruption of natural systems is one of the lesser known ways that humans timpact
natural world The mountains and rivers in the Cross River Region are pamtiofportantwatershed
critical to all living systems in this region; they provide drinking water for vegetation, wildlife and
humans alikeActivities such as farming and logging a#iar the structures of the landscape, such as
natural vegetation, which can in turmpact natural systems such as watershdtlss only through
taking care of itexistingnatural resources that Cross River can hope to sustain them into the future.



FIGURE:Xross River Statdigeriais located in thelie Greater CrosSanagd-orest Region of Nigerl@ameroon
(red box onleft); the water systems will be utilized at the Afi Mountain Wildlife Sanctuary and the Cross River
National Park, Okwangwo divisidmo protected areas in the Niger@ameroon regiomvhich can be seen on ¢h

map (right).
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FIGURE:Z'he NigeriegCameroon forest region is inhabited by a number of unique protected primate species, including two of
the most at risk primatefound inNigeria;the drill monkey Mandrillus leucophaeysand the NigerigCameroon chimpanzee

Photos ©K.L. Wood/Tngwood)rg

FIGURE:3'he NigeridCameroon forest regiohosts aunique andbiodiverseflora and faunaSomespecies, such as the drill
monkey(picturedabove)are endemic to the regigrandcan befound nowhere else in the world.
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The Water Purification System

To accomplish this project, Tengwood Organizationgaatnered with Aqugpura (vww.agua

pura.org, another Swiss NGO wighstated purpose "to ensure that as many people as possible in
developing countries have access to clean drinking water". Aqgua provides theisystems free of

OKI NBS F2NJ aSt SOGSRZ RSaSNPAy3 LINR2SOGaod ¢g2 aeai
Wgl G SNFE 2 ¢ Qaterdiop' SyStafrdwagtdévBlopld by Roland Widmer, founder of Awmua,

and uses a mobile, handheld device that pamify water in a 1.5 liter PET bottle. A second system,
known as thewaterflow' system, is a mounted wall unit with a special filtration system that can purify
much larger volumes of water than the handheld unépproximately 400 600 liters in 1 hourBoth
systems require an energy source (i.e. solar panehp or generator/pumpto charge a battery which
then powers a UXC light that kills bacteria, viruses, yeast, fungi and other racganisms in drinking
water.

AquaPura's water purificationystemswas designed for simple and efficient use in Afend isalready
successfully used in a number of hospitals, schools, and other forums in Togo, Cameroon, Congo, Kenya,
Uganda, MadagascaandalsoPeru. The use of U¥ light for purification mearthat water does not

need to be heated nor treated with chemicals and therefore no toxic or corrosive reactions occur and
essential minerals present in the water are not removed by the process. For the small, handheld
‘waterdrop’ system, a PET bottle isghed over a thin U light tube (253 nm) for 5 minutes of

purification time, resulting in 1.45 liters of clean drinking water. A simple coffee filter can be used before
purification to remove largeparticles from the water and the device can also be usesterilize the

PET bottles and cap. For the larger system, the water source must be a rain water basin, a river, or a
bore hole (with a pump, if necessary).idW ¢ I (i S $y@emzpurifies water through the combination of

a special paper filtration cobined with a UMC light housed within a stainless steel mantle. The larger
system is installed on a wall, between the water source and a tap, and can provi@®@ddi¢ers of

clean drinking water per hour. Both types of purification systems run withvalt battery, and solar

panels can generate enough energy to power the battery, which is connected between the system and
the power source. The addition of a power transformer can allow the system to be connected te a plug
socket.

FIGURE:A y WIKISS NIR NP I(éd phitd)zhie Bandheld devicgcenter photo)is mobile and can purify
water in a 1.5 lite PET bottlgcenter)with the addition ofa small solar panel and battery (rigtd) power the UVYC
light. In ourfirst pilot project, thissystan will be used by Rangeis the Afi Mountain Wildlife Sanctuatg purify
drinking waterat their base camjfor patrols
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http://www.aqua-pura.org/
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FIGURE:SheWaterflow(system(diagramon top left and bottom lef) can bemounted to the walltop right)and
will purify large volumes of wate€Components of the system include he stainless steel boit¢m center which
houses a UXC lightbulb and a special paper filtdihe filtercan be gently clened by hand about once a month, as
shown (bottom right) Oursecondpilot project will take placat Cross River National Pa@kwangwo division,
near tothe village of Butatong, where Rangé@ve their headquarters. This project will include an edwrsl
component for local communities.
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FIGURE:6he watershed in the Cross River region of Nigeria is part of the West Central CoagtiBasmin
center and irpurpleon right). With an areaf 58,493 krfi(6%of the total area of the countiy its major
watercourses are the Cross and Imo Rivers, iwhéceive much of their runoff from the plateau and mountain
areas thisincludes protected area®f Cross Rivesée Figure lalong the Cameroon border.
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There are bur maor basis within the country o Ngeria
The largest izthe Nger River Basin which covers 63 2% ofthe land.

Philippe Rekacewicitlas de poche.ivre de poche, Librairie générale francaise, Paris, 1996 (revised i{l2&BndOshodi
(www.crwr.utexas.edu/gis/gishydroO6itroduction/TermProjects/lOSHOBISHYDRO. hjrfCenter and Right)



Funding and Materials

Aqua-Pura was enthusiastic 6 2 dzi ¢Sy 3¢g22R hNARIyATFiA2yQa ARSI 27
drinking water for people living around natural areas with an educational messagmight alschelp

to savewildlife and the naturaénvironment, and providethe water systems andecessary materials.

Funding for the project wagenerouslyprovided byadditional donorsvho recognized the benefits of

this projed for both people and wildlifethese includehe Embassgf Switzerlandn Nigeriaandthe

Reformierte Kirche in OpfikoBwitzerland and an unnamed donor

Schweizerische Eidgenossenschaft
y Reformicrte Confédération suisse
! | I—;Erc['lgeﬁ‘tﬁiﬁ de Confederazione Svizzera
u fikon Confederaziun svizra

agua pura

Embassy of Switzerland in Nigeria

Componentgprovided by Aqugurafor both the handheldwl G SNRNER L)Y wy RS HKS2 5 O NH S N.
purification systenfincludingone solar panélwere shipped from Switzerland to Nigeria and arrived

safely at our Calabar sitén additionakolar paneltoo large to be included in thfirst shipment

the system wasdsted at our Calabar sitd@he energy source to powerthe larggw G SNF f 26 Q & &
(solar panes and solar pumpwill be purchase@ndtested at our Calabar site.

Water Quality Testing

Water quality teston drinking water are a necessity and wal tarried out before and after thaqua
purasystem is installed ieachlocation.Water samples wilfiirst be collected fromthe watersourcefor
which a systenwill purify drinking waterTesting of water sampsbefore andafter purificationallows
us todeterminethe quality of the existing water source anditsure that he systenis functioning
correctly. Water samples will be plated on a greltured media provided by Agyaura and incubated
at a Calabalaboratory (Asi Ukpo Laboratoryww.asidmc.corp before being read for levels &f coli
Vibriosp. andSalmonellasp. Subsequent testing will occur during the 3 months after installation to
insure the system is worhkg and being used properly.

Pilot Projects

Two protected ranger programs in parks in Cross River Stigeriawill host our water project in its
testing stages; the Afi Mountain Wildlife Sanctuary (AMW®&)gersand the Cross River National Park
(CRNR)YOkwangwo isionRangers in Butatongin evaluation of the success of these systems will
provide information about their use for other ranger stations in the Cross River region, as foell as
ranger programs inther regions of Africa.

FIGURE:The Ai Mountain Rangers (on left), armbme of theCross River National PgiRNPIRangers (on right),
on patrol in the Okwangwo division of the Pafkiese twdorested regios areO2 y (1 A 3dz2 dz& ¢ largeK / | Y S NER
forests to the eastwith Okwangwo transitining to a grasslancosaicon its Northern border.
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http://www.asidmc.com/

PILOT PROJECT #1: Water for the Afi Mountain Wildlife Sanctuary (AMWS) Ranger Program

The Afi Mountain range is a forested region with rocky peaks at altitudes of 1806includes 100rh

of nationally protected wildlife sanctuarffhe mountain range is an important watershed, and provides
drinking water t016 communitiesurrounding the mountaiywith a total population of approximately
27,000 peopleThe forestsalso harbora unigue fauna, including a number of protected primate species.
The Afi Mountain Wildlife Sanctuary (AMWS) was established in 2000 to protect these primates and the
other wildlife that live within its forest habitat. The sanctuary is patrolled by 17e@m@ program

managed by the Cross River Stitimistry of Climate Change aabrestry MCCI, with support from

WCS Nigeria, who provide a conservation coordinad@&MART/cybertracker monitoring program, and
small stipends forangerpatrols.

In 2012, heavier than normal rains, combined with erosion of the land from a number of illegal farms
within the Boki Local Government Area (L@&Akgionwhich includes both AMWS and CRNP, may have
been the cause of a series of mudslides which occurrecetiThese mudslides resulted in a large
amount of destruction to Afi Mountain and the Obudu region, especially to the exsbimges of

drinking water in thisegion. Rivers that were used as drinking sources in areas where the mudslides
occurred were dstroyed or polluted with siland snce these mudslidesccurred a number of villages

in the Afi region still struggle to find adequate drinking waigcause of the known pollution the

water resourcesround the Afi Mountain rangehis region wastmsen to host our water project in its
testing stage Secifically we chosdghe Afi Mountain Ranger Program, in place to protect the natural
resources present in the Afi Mountain Wildlife Sanctuary (AMWSgstahe functionality of the Aqua
purahandhdd W ¢ | ( S ByReéM@fdrd@nger programs in the field

For this projectTengwood Organizatigpartnered with the Cross River

State Ministry of Climate Change and ForeSt{CCF)a state program

whichmanaged N2 &34 wAPBSNDR& C2NBathéaA Ay Of dzRAY:
Ranger Progran©ur pilot project wilkrain the Afi Mountan Rangers to use

the handheld 'vaterdrop' water purification system to provide fresh

drinking water for their patrols. Afi Rangers monitardhelp protectthe Afi

Mountain Wildlife Sanctuary (AMW®irough a series afnonthly patrols

from abase campocated on the top of the mountaiq this is physically

rigorous work for which clean drinking water is a necessity.

'd GKS ' FA a Badmfantphtyihe top of tHeSrivididtin, a stream formerly provided clean
drinking water for the rangers, but this stream was negatively affected by the mudsiciesss taclean
drinking water has since become a problgbur pilot project will teach the Afrangers how to set up
and use the small, handhed g I (i S NaReNifiY in their base camp teanwater collectedfrom
this stream. This system caisobe utilized to provide clean drinking water for the rangetsen
travelling outon their montHy patrols from this camp.



