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Background

The Monkey River watershesithe land areathat
collectsrainfalland deliverst to the Bladen, Trio, and
Swaseyranches of the Monkey Rivand the main
river itself. @ology, soils, and humdandusesin the
watershed determinghe quantity and quality ofhe
water that enters theiver networkfor deliveryto the
CaribbearSea. The timing and magnitudéwater
flow in theriver channebetermines the loads of sand,
silt, nutrients, and polluion thatare delivered to the
floodplain and theocean The Monkey River meets
the seaat the northern (upcurrent) end of thePort
Honduras Marine Reservdhe Monkey River is
important because isupports more than 10,000
people in nine villageand the agricultural industry
with water for irrigation and domestic use, bush
products, sand iad gravel, fish and wildlife, and
recreational opportunities. tlalso feeds protected

estuary and marine ecosystexwith robusttourism _ _
and commercial shellfish industrie®f themany Trio (899), Bladen (466), San Isidro (375), San Pablo

peoplethat use the rivedaily, the residents of (250),SanJuan(443)and Cowpen¥42}, including the

Monkey River Villagé (i G KS NXhévé @ a v 2062(iRg vilage of Bella Vistaashecome a hub of
longesthistory of dependence othe river for their population andcommerce. Many residents rely
daily needsincluding the abundant rivesand that heavily on the watershed for agricultural and grazing

used tonourishan extensivébeachdown-drift of the lands, and on the rivefor sand and gravelrrigation
river mouth water, livestockwater, drinkingwater, fish and game

production andlaundry and washinggecreation

Monkey RiveNillaged & T 2 dzy’ R Aeyfld orfal Y A f towgigm, agdfloodplain _f(_)restproducts The residents
sandyridge in the river mouth arefn the mid-1800s. of the upland communities share a common set of

The village population peaked in the midpn 1 Q& | g circumstances with qukey River Village_in tha_t
nearly 3000 residentsand today is home to 200 changes tavater quantity andwvater quality in their

peopledescened fromthe founding families The local streamsiave degraded their quiy of life and is
linkage betveen the village and the watershed is so exposing them to economic and health risks.

intimate, that n 1993, the Governmeruf Belize . . _ _
declared the entire Monkey Rivebbdplain as a ¢ K Raadmap for Restoration of the Monkey River,

{LISOALE 5835t prataydipreseNd I iits quegéhed, ands Sh‘oré describe's thenost' likely
the natural resources of Monkey River that residents causes ofiver degradation and erosioandoutlines a
RSLISYR 2y ¥ 2 NJAfieKISOydarst A &S f Algpgterm dsign for restqratlon of the river and its
occupyinghe mouth area shorelineerosion is watershed for the b_e_neflt of all users and downstream
creaingan unfolding tragedy where more than &0 ecosystems. Specifically, the Roadmap:

of lots in the villagemultiple hanes, and the front
line of graves in the cemetehavebeenwashed into
the sea displacing residentsWatershed degradation
is the leading causef erosion Villagers have
struggled toreverse the erosion within theineans
but the problem requires aigher level of response.

Photo credit:Jacob Marlin

1. Definessixrestoration goaldo achievethe
desired states othe river andthe shordine;

2. Describeghe actions needed to satisfy each
restorationgoal

3. OQutlines ascierce program that will enable
better decision making.

¢KS YlI22Nxde 2F (KS ;ﬁvlei']SNCa’K%Ifz%é Mmaznnn NBAaAR ﬁfl'ijé
away from the coast in the watershg¢thdependence Sl € REEAMETD CES IS & vision 0 the future
(pop. =4,014), Bella Vista (~5,000), Red Bank (1,201) where actions taken now lead benefits to all users



of the Monkey River watershed and helps buffer local
populations from negative consequences of sea level
rise and climate instability.

The roadmapvas prepared byhe founding members
of the Monkey River Watershed Association (MRW
with technicaladvicefrom the U.S Geological Survey
anduniversity scientists. MRW#& acommunity
basedorganization registered in 201¥ ¥ conserve
and restore the integrity of the entire Monkey River

Watershed éandensurethat it continues to povide

a multitude ofbenefits towatershed residentand the

Port Honduragcosystem MRWA works with a large
coalition of organizations including the Belize

Foundation for Research and Environmental Education
(BFREEj}he Tokdo Institute for Developmerand
Environmen{TIDE)Southern Environmental
Associatio(SEA)and, | QF EOKS / 2y & SNIDI
(YCT)

Causes of river degradation andbeach ercsion

Expertstoured the MonkeyRiver watershed in October
2017to observe conditions in the river channaksess
potential causes of erosigand propose studies
neededto clarify the situation The experts concluded
that reduced sand delivery to the coast from

uprivert not sea level rise isthe likely main cause of
the beach erosiomroblem. Thetechnicalreport
suggests thateduced sand deliverp the coastis
primarilythe result ofdecades ointensive use of land,
water, and river santh the middle reaches of the river
network. Climate change is seen as an imiot
secondary actor that exacerbates problems caused by
activities in the watershedThe major findings from
the technicalreport are described below:

9 Not enough sand is being deliveremdthe river mouth
to replace the sand being lost t@mturalshoreline
erosion Two possible causes twer sand delivery
are (1) lower flood flowsand (2)lesssandsupplyin
the river channel

9 Floods carryhe greatest amount of sanahnually
Historically, be riverpushed san@nd silt several
kilometerspag the Monkey Rivemouth into the
Caribbean Sea during large floodsappears that
flood flows have beerreducedcausingthe sandto
settle in the river channel abovéhe river mouth area

16 2 6 LHppehrotd daaking placewhereflood
watersare divertedfrom the Swaseranch andnain
stemMonkey Riveinto neighboring watersheds
throughmanmade ditclkes(Big Cr, Sennis River, and
Pine Ridge Or Flow piracycould becutting the peaks
off of floods, reducing maximum floand the rivers
ability to transport sand

1 The Monkey River watershed has been the center for

M ¢ dor€salted in &rge amounts of sodrosion.
Banana farms attracted new watershed residents and
industrieslike @mmmercialgravel mining The
construction of the Southernighwayaround the year
2000likely led to dargepulse offine sediment One
of the cumulativeresults of watershed activities has
been siltation othe river channel irSwasey and Trio
branches in particularHeavy loads of silt in the river
channeldisplace the amount of sand #t can be
transported becausehe finer silt particlesget picked
up first during floods instead of sangthereby
reducingthe amount of sandnoving during floods
1 Sand and gnzel have been intensively mineffom the
Swasey River since the 1996%uild the Southern
Highway ancdhumerouscementstructuresin Bella
Vistg Placencia, Punta Gordad Independence
Extraction of sand mayeducethe amount ofsand
supplyavailable tofeed the beach at the river
mouth.

Ditches in a newlwrepared banandield on-
lower Swasey Branchrior to planting.
_Ditches T\avﬁ"sﬁg effects on hydrology 7
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reducesriver flow and the amount of sandind silt

that the river can carryin the dry season

9 Fisheries and wildlife have been depleteédrough the
middle reaches of the rivegince the early 2000sy
overharvest and habitat degradation. Habitat
degradaton has been caused by the factors mentioned
above, and increased harvest pressuma fish and
game as population got larger and the river became
more accessible

1 Water sources have beeroataminated by human,
pig, and cow fecesagricultural chemicalsna
nutrients leading to increased public health risk,
excessive algae growth, and lower river health

1 Substantialland subsidencé€lowering of the land
surface)hasmade Monkey River Villagenore
vulnerable to $orm surge. Subsidenceccurredafter
Hurricane Irig2001)removed mostof thetrees in the
village andvasfurther exacerbated ir2009when an
earthquakecausedsandcompaction Sand is carried
away from the beachy the (usuallyhorth-to-south
longshore currenin interaction withwave acion.

Tropical storms and hurricanesppear to be
associated with the fastest rates dfeach erosion
9 Sea level rise is a sloactor that will exacerbate the

sand delivery problenand put the village at greater
risk during future hurricanesAnyclimate-driven
changes in théiming andamounts of rainfalhlso
threaten toexacerbate the current crisis by affecting
sand delivery to the coast.

Ly adzyx OKlFIy3aSa (G2 G(KS NXOJ
deliveryK I @S 2 OSNBKSt YSRtodearS NX
out its ownchannelof sand and silall the wayto the

coast Water quality degradation simultaneously

threatens the welbeing of thousands afpland

residents. To correct thesituation, river hydrology and
sediment load must be restoredcontamnant sources
reduced or eliminatedandthe front of Monkey River
Villagestabilized untikhe beach begins to build itself

backor is put back by human agency.

Restoration goals for the river and shoreline

Examples from othemainforest rivers suggest that rivers restore themselves once their hydrology and sedi
loads are returned to a less impacted state and contamination sources are dealtBelbw we propose six
restoration goals that, if achieved, have a high potdrttiamprove sand delivery and water quality. The six
goals are listed in order of highest to lowest perceived urgency, and can be pursued simultaneously:

1. Stabilize the Monkey River shorelmnt® protect life and property until natural river sand

delively processes can be restored.

2. Reverse land subsidence in Monkey River Vijagelecrease the risk of negative outcomes
associated with storm surge and sea level rise.
3. Restore wet season peak river flog® give the rivetbackthe power to clear its owichannel

and push sand to the coast.

4. Reduce the amount of fine sediment entering the chagnelincrease sand transport,
maintain soil fertility in the uplands, improve floodplain habitats, and increase groundwater

recharge.

5. Restore dry season riviéows ¢ to increase dilution of pollutants, increase sand and silt
transport, and provide sufficient water for irrigation and other human needs.
6. Leave more sand in the riverto maintain downstream supply and increase channel stability

and habitatquality.

As they are achieved, each goal will result in improved habitat and better water quality throughout the river
network. The next section describes a setations that if implemented effectively, will help restore

hydrology and sediment dynamigsthe river.



The Radmap

Degraded river functiois the result of many decades
of intensivedevelopmentin the watershed
Nonethelessimmediate actionscan be taken nowo
remove the root causes dfiver degradation and
insufficient sand delivery Many of the actions
needed to restore sand delivery to Monkey River are
the same ones needed to improve local water and
habitat quality for upstream communitiesThe road
map summarizedh the table belowpresents a set of
restoration actions that have been identified to
remove the root causes of river degradatiofite list
of actions was identified by MRWA in consultation
with expert river scientistsyatershed communities
and organizational partners€Each ation item
represents a discretproject within amuchlarger
program to restore the Monkey River

Goal 1: Stabilize Mnkey River beach front and build
it back

North-to-south coastal currerstand eastto-west

wave actionarethe forces thatcarry sand away from
the Monkey Rivebeach Aswatershedrestoration is
being pursuedMRWA and its partners witkotect the
existing shoreline by installing physical barriers to
wave energy and erosion and then backfill sand
behind these.The currentstrategyrelies on filling
massived @ Y i KSGAO FFroNRO a3aS2i
create barriers that will last for 10 to 20 years
Geotubescan beinstalled and maintained with a small
commercial dredge.

At least one row of shorparallel geotubesvill be
placed south owndrift) of the river mouthto past
the burial ground gee figure on page). A firstrow
will be placed close to the existirghorelineand will
be backfilled with sand tprotect theremaining lots in
Monkey River. Aadditional romwould be beneficial
at the historic margin of the beach at about théabt
depth contour Thesecond row wouldurther reduce
wave energyo reduce sandégcour The backwater
environment behind the second breakwater romay
provide opportunitiedo estaldish fringing mangroves
or another vegetation to further buffer from waves
Either way, new plantings of sdtilerant trees and
bushesn the newly backfilled arewill be critical to
reinforce theland and protect against future erosion.

It will be necasary to move relatively large volumes of
sand to achieve theseutcomes Such workould be
done by contractors using commercial dredge
equipment orby residents of the villagesinga (yet to

be purchasedft O2 YYdzy Aiié RNBRISE
from the rivermouth. Nourishing the beach,

preferably with sand from the river mouth areaill

be necessary to reversiirther loss of propertyvhile
river function igrestored.

A third strategy to sustain the beach once it has been
lined with geotubesis to pump the sand that is
currently clogging the river mouth out to theand bar
that washistoricaly located outside of the river

mouth in thesea. Nourishingie histort bar would
enablewaves and currents to cleasort, and
redepositthe sand ono the beach front.

Goal 2: Reverse land subsidence in Monkey River
Village

Monkey Rver is built on dittoral ridge that was
historicallynourished by sand and silt deposited when
the river flooded the village frorhehind (upriver).

Until large floods are returned to the village,

additional dredging of the river mouth and placement
of sand on village lots will achieve the dual purpose of
fERirydand efevhttbis arftl keéding thémain river

channel open for boat traffic.




