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What is a watershed?

* A watershed is the land area over
which water (from rainfall) drains
down-slope, either over the land
surface, within streams or within the
sub-soil to the lowest point (usually
the sea)
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Dominica’s watersheds

Example: Layou Watershed

Why are our watersheds fragile?

(a) Steep slopes (b) High rainfall (c) Fragile soils
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Slope steepness Mean annual rainfall Soil erodibility
(very steep slopes!!!) (very hight1...interior areas in (how rapidly soil might be degraded
particular) once the vegetation ins removed)

A Framework for Rural
Watershed Management
Planning




Capability classes / Recommended land

Land zoning — sustainable land _
; ‘ management regimes
management reglmes Moderately stable | Fragile

Erosion hazard Erosion hazard classes:

classes: « High or moderately high

Slope range « Moderately low « High
. * Moderate « High if cultivated
« Treatment-Oriented Approach (N. Ahmad, UWI) Moderatslybigh | -Veryhigh

« Specifies broad sustainable rural land management
regimes based on land capability.
« Applied in rural zoning exercises over the past several

years in St. Lucia Al c2
Intensive Agro-

C1
Intensive
agriculture

» 2-step process executed using GIS tools agriculture forestry/forestry
— 1ststep: define land capability classes B2
— 2" step: assign recommended land management regimes to T Agro-forestry

capability classes

+ Integrate special management areas or Environmental Protection c3

Areas
. . - B3 Produc_tlon !
* Two core criteria for land capability ) protection
| A3 Produc_tlun / forestry
— Slope protection

Production / forestry
protection
forestry

— Soil stability to erosion processes

Environmental Protection Areas

Water supply sources for Linden and catchment areas

EPA category Locational attributes Management regime and description
Forest reserve / 200 metre along periphery of
National Park boundary lines of the Northern
buffer and Central Forest Reserves,
Mome Diablotins NP and
Cabrits NP
World Heritage 1,000 metre buffer along
Site buffer per:g,t]‘gry of boundary lines of Agro-forestry/forestry
S Tree crops with high crown cover in shelter
Riparian (stream) | «50 metre buffer along all wood system over annual crops; tree orchard, B s N
buffer major watercourses at natural or plantation forest; eco-touristic activity —=
elevations below 250 m. INSET: Demerara watershed and catchment

#150 metre buffer along all
watercourses above 250 m

elevation.
Water Drainage areas upstream of :
(catchment) areas | water intakes |
National Parks +Morne Trois Pitons National /
and Forest Park
Reserves +Cabrits National Park

+Northern Forest Reserve Production forestry

eCentral Forest Reserve Commercial operation where permissible; eco-

tourism 1.0 1 2 3 4 5Kiomeiers  NOTE: Fed ks are e GWI ppsing ratwark
o]

(a) Soil erosion vulnerability and (b) slope
steepness classification.

Environmental Protection Areas

erosion i (b) slope classes
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(A) National (B) water (C) Riparian
Parks/forest intakes and buffer zones som
reserves and S50 m levaion, 150m
buffer zones water areas (rivers at elevations above 250
(1,000 m buffer around superimposed) m

MTPNP; 200 m buffer
around others)

Integrated EPAs (water
intakes and parks
boundaries shown)




Soil erosion
hazard class
Extract erosion
hazard attribute

Soil stability
class

Reclassify into 3

Land
il il o
from database SO stabity capability
class
Combine ina
cross-classification
overlay

) Reclassify into
Spatial 10 slope classes

modelling to
derive slopes
Spatial modelling to define

buffer limit

National parks
(forest reserve
boundaries)

Water intake
point
locations

Decision process model for
data integration to derive
land capability and
recommended land
management regimes

Spatial modelling
to determine

catchment
boundaries

Land capability and recommended land
management regimes

Land Capability Class

Land Capability evaluation

Recommended land management regime evaluation

Hot spot mapping/assessment

» Go to Word doc




West bank — Demerara
Silvertown, Wismar, Christianburg, Dakoura

Solid and liquid waste dischargé

Pollution hazard locations

« 30 pollution N
hazards were
identified
across the
study area

» Majority were
point-source

» Non-point
sources noted \
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Water quality assessment

» Sampling March 2008
— 15 water samples within
watershed areas (incl.

main river)
— Tests were limited to:

« microbiological and
organics (enterococci, e-
coli, total organic carbon),

« physical (turbidity, total
suspended solids)

« Chemical (nitrates)
parameters

— testing for metals was
not replicated

Alkalinity

Oct 2007 and Mar 2008
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Concentrations

Parameter Target (CL) Rationale for MCL target
Enterococci Recreational waters target: animal fecal waste. These organisms cause gastrointestinal
count 35 CFU/L00mI infections following ingestion or infections of the upper
respiratory tract, ears, eyes, nasal cavity and skin (WHO, 2008)
Escherichia coli | Recreational waters target: 126 CFU/100mI The Class 1 Receiving waters targets are recommended given the.

fact that the waters are used for drinking water abstraction

Total Suspended | Recreational waters target 30 mg/L. TSS affect aquatic life as the suspended solids can clog fish gills,
reduce light penetration that affects productivity of aquatic plant
life. Excessive siltation can smother riverbeds and organisms
within. Suspended solids have the effect of absorbing solar
radiation thereby raising the water temperatures

Comparative analysis

« Mean values used in analysis (sample shown)

‘Total organic Drinking water target for ambient (raw) water. TOC is contributed by decaying natural organic matter and is of
carbon mgiL. concern when raw water high in TOC is chiorinated. The
disinfection process will create chlorination by-products
(haloforms) that have been linked to the presence of carcinogens

Chioride Drinking water target for ambient (raw) water. Nuisance pollutant; contributes salty taste to water; taste.
50 mg/L thresholds for sodium chioride and calcium chloride in water are
in the range 200-300 mg/L. (WHO, 2003)

Nitate 10mglL Infants below the age of six months who drink water containing
nitrate in excess of the MCL could become seriously ill and, if
untreated, may die. Symptoms include shortness of breath and
blue-baby syndrome.

Phosphorous Drinking water target for ambient (raw) water Encourages the proliferation of macro-algal growth that leads to
0.1mglL oxygen depletion. Total phosphorous in excess of 100 gL may
interfere with coagulation in water treatment

Aluminum Drinking water target for ambient (raw) water. This is also considered a nuisance pollutant that results in
00 g coloured water.
Note: this s target for finished water also

ron Drinking water target for ambient (raw) water Promotes undesirable bacterial growth (*iron bacteria") within a
300 pgiL waterworks and distribution system, resulting in the deposition
Note: this is target forfinished water also of a slimy coating on the piping (WHO, 2003). Also contributes a
rusty colour, sediment, metallic taste and reddish or orange
staining

[ g w————
P Praw Wamoks B Henne

* Tha parantages mers derived irom wesrage salees from e ctsereed data

sigruicantly hugfier Fuan thiat i the dal

st lor Ban whcly

Mercury Drinking waer target for ambient (raw) water. Mercury bio-accumulates in aquatic organisms and is associated
2uglt with kidney damage in humans.




Hotspots — hazard to human health and
ecosystem (in terms of impairment)

Control measures - actions

1 0 1 2 Kilometers

Data capture Watershed Plan of Action

Land Degradation Assessment Control measures

Obaerver name: [
Seoprmih ] o L savap « Example from Guyana
— 3 | Sheetarcalon’ | Fils and gulies’|  Pedestits Tt monnds [Buibdup in|  Geazieny P! Y
| o 777 [ 1 o [ o ) o e S I A =T
I I 1 1t Hazard | Risk*
Gonens ind s Hazard characterization Type | * Existing Control Measures and/or
& ey | 1t Proposed Measures
Py | e
KD1: Abandoned mines: West Bank P M
mines (bauxite) 1. Existing control measures
a
g ks, viaa wt Hite siream code: a 2. Proposed control measues
gt o poarece. Human heaith a Identfy the most appropriate mechanism to coordinate and

raise financing for a land reclamation effort. A likely entry point

may be the “Forest Landscape Restoration Project” which seeks

10 restore mined-out and degraded areas in Guyana. Financing

for this project is being sought. Lead agency responsibilies will

also need to be considered

Re-vegetate the spoil heaps, with priority attention paid to

rapidly eroding areas,

. Commission a feasibilty study to evaluate the possibilty of
conversion of these mined-out areas to sanitary landills (for
waste from Linden and possibly Georgetown) in a manner that
will eventualy result n landscape reclamation. The revenue
generated from tipping fees could be recycled into landscape
restoration efforts.

SRS = Caribbean Environmental Health Institute
A g Sy S ot e e e o m
| P.0.Box 1111, The Morne, Castries, St. Lucia %ﬂl

www cehi.orglc

. Low direct risk to human health, although the
increased turbidity can result in an environment
that favours the prolferation of potentially
harmful bacteria

Ecosystem:

Risk o aquatic flora and fauna through physical b
smothering. Ambient water temperatures may
be higher on account of high sediment loads.

«  The mining operation itself would have severely
compromised the natural forest ecosystems
that existed in the areas before operations

Watershed Plan of Action Land degradation control measures
Control measures — targets/indicators

« Example from Guyana
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Riverbank soil conservation Contour farming
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Gliricidia wattle installed under banana cultivation in
alignment with the river bank.
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Check-dams installed within drainage ways
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