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BWA South Coast Water Reclamation 900 md
. BOD -To be
Process Flow Diagram : - determined: RO Concentrate
Ultrafiltration (UF) Prefilters®, <35 mg/L TN to Marine Outfall
UF* {~0.04 micron), Cartridge Filters, RO <30 mgiL TP rne 4
. 3
Enclosed 4-5tage Bardenpho *Backwashes from UF prefilters and UF i L Eg :_?:g’:ggg :,:g (159}
Sgé?empgs (5-Stage Optional) returned to Headworks) Four Ste 1
ection Anoyic Tanks, Aerobic Tanks - OUr oteps.
! ' Smg/l TN, =f.8 mgil TR, =5 LTS,
Secondary Clarifiers, RAS/WAS Pumping - ﬁﬂﬂm = -mfs mg/L TSS. UF Prefitter — UF -
o 5 Cartridge Filter - RO
condary Effluent: ) _
Engineered <5 mgiL TN, <4.6 mg/L TP e | Design Inflow = G000 _rn’ﬁ:l
Biafilter Odor =10 g’tligﬂ"%fﬁo”éﬁ TEE Disk Filtration 5100 mifd
Contral (Sand Filtration Optional) Diversion <20 mg/L TDS
1 Design Flow = 18000 md Structure
Raw A A Reclaimed Water
Wastewater —= — — _ — — l\_le. — — —| Storage and
24000 m¥d [peak] + Pump Station
000 mid v Headworks — secondary Diversion Structure UV Disinfection
635 khgid TW Upgrade existing FEE"-'-‘_Lfﬂ' 4 Design Flow = 18,000 m&d Chilorine Reclaimed Water Pumping
73 hgid TP Headwaorks with Station Flows greater than 18000 m™d Residual —== Capacity = 12000 m¥d
i to marine cutfall Maintenance
9000 kg/d TDS new eguipment [ 0.5 —5 mg/L Filteredy Disinfected Effluant:
L —2 T
——p Agrobically Digested hypochlorite =Smgl TN =450 mg/l TS
and Thickened Sludge to dosa) =4EmglL TP <1 cfilmi Total
Sludge Hﬂl'l["iﬂl_] Onsite Drying Beds -fimgﬂ'. Brgg Colifarms
o, "J!H
DAF Thickeners
Aerobic Digesters v
Prying Beds —| B rocdCrop
Excess River Plantation
—_
Flows Christ Church
to Mari Non-Potable Aquifer
o Marine Recharge
Dutrall
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/ ' ' & 18" Gravity Main
& 24" Force Main
RN . . & # Proposed Pond Location

Ry &

e N R , y 5 Valve Chamber and Connection Paint

Tee and valv'fﬁ chamber forconnection at Fiecharge Roint™ Y
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CONTENT RELATIONSHIP  TO

ESPS Performance PROJECT

Standards

This performance standard speaks| The Bank requires ths
the Risk Assessment and Managem( Category A and B operatior
for health, safety, occupationa be subject to Environmente
environmental and social impacl Assessments (EA). Tk
(direct, indirect and cumulative) durin project requires the need for
the phases of the project. an Environmental and Soci
Assessment and a
Environmental and Soci
This project will seek tbuild climate| Management Plan (ESMP).
resilience and reduce the risk «
natural disastersand thus follows the | This project is required tc

ESPS 1Assessment and
Management of
Environmental

and Social Risks and

Impacts ESPS 1 requirement. consider the necessar
measures to reduce disaste
risk to acceptable levels ¢
determined by the Bank ol
the basis of generall
accepted standards an
practices.

This standard speaks to projects havi This project is required t
a constructive examine a fair hiring proces
worker-employer relationship, during the  construction
treating workers fairly and providinf phase of the development
them with safe andhealthy working which will likely require the

ESPQ - Labour and conditions It is understood that contract of both skilled anc

Working Conditions borrowers may create tangibli unskilled labour.

benefits, such as enhancementthie | The project alsoneeds to

efficiency and productivity of thei have management plans t

projects, through this approach. help ensure health and safei
of workers during
construction and operation

ESPS 3Resource This Standard speaks to polluti¢ Pollutants such aBM 10 and

Efficiency and Pollution | prevention methods from projec/ PM2.5may be present during

Prevention activities in order to avoid or minimiz construction activitiesywhich

Mmmt 3 S
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ESPS Performance

Standards

CONTENT

adverse impacts on human health a
the environment.

RELATIONSHIP
PROJECT

TO

will be handled as guided b
the established procedurest
ensure the release o
pollutants into the
environment is avoided o
minimize where unavoidable
Waste and waterpollution
will need to be kept at a
minimum.

ESP4 - Community
Health,
Safety, and Security

This standard requires th
consideration thatproject activities,
equipment, and infrastructure ca
increase community exposure to ris
and impactsincluding those caused b
natural hazards and climate change.

This project will need tc
examine the need fol
measures that can b
implemented to avoid or
minimize the risks anc
impacts to  community
health, safety, and security

that may arise from projeet

related activities, with
particular  attention  to
vulnerable groups.

Measures to avoid or
minimize the risks anc

impacts to the project itsel
that may result from natura
hazards and climate chang
are also required. Give

I NbF R2aQa §
tropical cyclone events whic
can trigger storm surges an
coastal flooding, drought,
earthquakes,these are risks
that the project needs tc
consider.

ESPS 5Land Acquisition

This standard addresses the possi
impacts of projectrelated land
acquisition and involuntary
settlement, includingrestrictions on
land use, access to assetsd natural

The proposed pipeline route
that run along the AB(
Highway and from the
Ministry of Agriculture office
will interfere with informal

and Involuntary resources which may lead to physi¢ coconut and  vegetable
Settlement and/or  economic  displacemen vendors Assessment of the
resulting in a loss 0 proposed works  woulc
disruption/displacement of income  determine the probability of
sourcesand livelihoods. their physical or economi
displacement.
ESPS 6Biodiversity This standard requires thprotection | The STP is in close proxim
Conservation and and consenation of biodiversity, to the Graeme Hall Swam
Sustainable maintaining ecosystem services, a (which is a key biodiversit
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ESPS Performance

Standards

Management of Living
Natural Resources

CONTENT

sustainabé managment of living
natural resources which are
fundamental to sustainable
development.

RELATIONSHIP
PROJECT

TO

area and part of it is a privat
reserve)and currently has an
effluent outfall in this
sensitive environment. Key
ecological resourcesould be

impaced and as sucl
mitigation ~ measures  tc
minimize this loss o

disturbance is critical unde
this assessment.

ESPS 9Gender Equality

The promotion of gender equality
diversity and prevention of SGBV is
key component of this project
Mechanisms will be established f
reporting any such violence ¢
inequality.

This project actively
promotes gender equality
and the empowerment of
women and introduces
safeguards to prevent o
mitigate adverse impacts o
women or men. A
Stakeholder Engagemet
Plan will also be preparec
The ESMP will also consid
any of these isss.

ESPS 1&takeholder
Engagement and
Information
Disclosure

The Programm is guided by this
performance standard to ensure the
aldl 1SK2f RSNAQ N
information, public participation anc
justice in environmental matters ar
safe guarded. This inclusive proce
will be conducted throughout the
LINE2SOGQa tAFS O

The report will be required tc
be made available to the
public and Project team

must comply with the
Information Disclosure
Policy. Meaningful

consultations with relevan

stakeholders will be
conducted. A  grievance
mechanism will also b

prepared and implementec

for the project.
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- 90S0Ga 2y &dz2NNRBdzyRAy3I O2YYdzyAaSa ONBaARSyosl f
- 90S0Ga 2y ftAQOStAK22RA
¢k ot 5SUyAy3a GKS yIFddzaNB 2F GKS LRGESyeslf AYLI
Term Definition
Positive Impact An impact that is considered to represent an improvement on the
(Benefit) baseline or introduces a positive change.
An impact that is considered to represent an adverse change from the
Negative baseline or introduces a new undesirable factor.
Impact

Impacts that result from a direct interaction between a planned project

Direct Impact activity and the receiving environment/receptors (e.g. between

occupation of a site and the pre-existing habitats or between an
effluent discharge and receiving water quality).

Impacts that result from other activities that are encouraged to happen
Indirect Impact as a consequence of the Project (e.g. in-migration for employment
placing a demand on resources).

Impacts that act together with other impacts (including those from

Cumulative concurrent or planned future third-party activities) to affect the
Impact same

resources and/or receptors as the Project.
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Criteria used for impact rating

Extent

i On-site i Limited to within the site boundaries (plus a 6m buffer to

each side of the pipebs centreldi
i Local i impacts that affect an area in a radius of 2km around the
site;

i Regional T impacts that affect regionally important resources or are

experienced at traditional authority or district scale;

1 National T impacts that affect nationally important resources or
affect an area that is nationally important/ or have macro-economic
consequences;

i Transboundary/International i impacts that extend beyond country

borders or

affect internationally important resources.

n

Duration

i Temporary T impacts are predicted to be of short duration and
intermittent/occasional;

i Short-term T impacts that are predicted to last only for the duration

of the construction period;

i Long-term i impacts that will continue for the life of the Project, but

ceases when the Project stops operating;

i Permanent T impacts that cause a permanent change in the
affected receptor or resource (e.g. removal or destruction of ecological
habitat) that endures

substantially beyond the Project lifetime.

Likelihood

i Unlikely i The impact is unlikely to occur.
1 Likely i The impact is likely to occur under most conditions.
i Definite T The impact will occur.

Magnitude

1 Biophysical environment i magnitude can be considered in terms of

the sensitivity of the receptor:

o0 Negligible i the impact is not detectable;
o Low i the impact affects the environment in such a way that natu
functions and processes are not affected,;
o0 Moderate i where the affected environment is altered but natural
functions and processes continue, albeit in a modified way;
0 High 1 where natural functions or processes are altered to the
extent that it

will temporarily or permanently cease.

ral

¢l onfos LYLI Ol {AIyAUOFyOS 2NJ { SHSNR(e&

Significance
criteria

Negligible
significance

An impact of negligible significance is where a resource or receptor will not be
affected in any way by a particular activity, or the predicted effect is deemed to
be imperceptible or is indistinguishable from natural background levels.

An impact of low significance is one where an effect will be experienced, but the
Low impact magnitude is sufficiently small and well within accepted standards, and/or

significance | the receptor is of low sensitivity/value.
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Significance
criteria

An impact of moderate significance is one within accepted limits and standards.
The emphasis for moderate impacts is on demonstrating that the impact has been
reduced to a level that is as low as reasonably practicable (ALARP). This does
not necessarily mean that fimoderfamiern
impacts, but that moderate impacts are being managed effectively and
efficiently.

Moderate
significance

An impact of high significance is one where an accepted limit or standard may
be exceeded, or large magnitude impacts occur to highly valued/sensitive
resource/receptors. A goal of the ESIA process is to get to a position where the
Project does not have any major residual negative impacts, certainly not ones
Hi that would endure into the long term or extend over a large area. However, for
igh . , . . L

some aspects there may be major residual impacts after all practicable mitigation
options have been exhausted (i.e. ALARP has been applied). An example might
be the visual impact of a development. It is then the function of regulators and
stakeholders to weigh such negative factors against the positive factors, such as
employment, in coming to a decision on the Project.

Significance
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disasters like storms, droughts, and earthqualesl to havempacts that are felt on a national scale.
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The climate of Barbados can be divided into a rainy and a dry season. The dry season typically endures
from December to May, a period in which rainfall levels are at a minimum relative to the wet season.
With the reduction in precipitation levels that acharacteristic of these dry conditions, the effects of
droughts are especially detrimental to the agricultural sector and food security. The lack of rainfall
compounded by the persistence of high temperatures lead to a reduction in the agriculturalanelds
productivity, compromising the livelihoods of farmers. High temperatures are also facilitators of pest
proliferation, and this could further dent agricultural yields. The water scarcity that is also associated
with dry spells would suggest that there would be an overreliance on groundwater resources,
necessitating effective management of groundwater reserves.
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Number of Average Average? Average? Net = CQemissions GHG emissions

trips made by distance per Specific fuel = calorific value | factor of the from
the trip, travelled consumption of the transportation = transportation

transportation by the of the transportation = fuel tCQ/GJ) of sludge
vehicle of one | transportation | transportation fuel (GJ/t or (tCQlyear)
type during a = vehicle of one = vehicle (t/km GJ/n) ®

year (rips) type (km) or m¥km) @
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Estimate the total
amount of methane

Step 2
Identify the appropriate

Step 1
Quantity the total amount

emissions from all types
of wastewater treatment
systems and pathways in

emission factor(s)
needed to make the
calculation

of organics (TOW) in the
domestic wastewater

¢l opipS € € dad d NV G $2N)] aKSSG dzaSR G2 OFtOdA FGiS GKS DI
FNRBY o6Fad0GSsr SN GNBFGYSYyid F2NJ GKS {2dzik /2Fad {S
{GSLI MY vdzryaFeAayad G20GFt Y2dzyd 2F 28 BbyAOa Ay

EQUATION 6.3
TOTAL ORGANICALLY DEGRADABLE MATERIAL IN DOMESTIC WASTEWATER

TOW =P e BOD*0.001%]*365

Where:

TOW = total organics in wastewater in inventory year, kg BOD/yr

P = country population in inventory year, (person)

BOD = country-specific per capita BOD in inventory year, g/person/day, See Table 6.4.

0.001 = conversion from grams BOD to kg BOD

I = correction factor for additional industrial BOD discharged into sewers

(for collected the default is 1.25, for uncollected the default is 1.00.)
¢h2 T pwEDmMN®NAM F MOPHP
'yoo S ®@anN. h5k & NI
{0SLI HY LRSyesaTeée (KS !TIADNPILING{ AiSA yYOIYMER a4 2RA YCI yQlil2aN
UNBIFUOYSYU 6! yYylISNROAO RSSLI ftl322y0
onvo
EQUATION 6.2
CH, EMISSION FACTOR FOR
EACH DOMESTIC WASTEWATER TREATMENT/DISCHARGE PATHWAY OR SYSTEM
EFJ =B, AJCFJ-

Where:

EF; = emission factor, kg CHykg BOD

] = each treatment/discharge pathway or system

B, = maximum CH, producing capacity, kg CHykg BOD

MCF; = methane correction factor (fraction), See Table 6.3.
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EQUATION 6.1
ToOTAL CH4 EMISSIONS FROM DOMESTIC WASTEWATER
CH, Emissions = {Z ( U; oI, ; ® EF, )} (TOW -8 )— R
i,]
Where:
CH,Emissions = CH, emissions in inventory year, kg CHy/yr
TOW = total organics in wastewater in inventory year, kg BOD/yr
S = organic component removed as sludge in inventory year, kg BOD/yr
U; = fraction of population in income group 7 in inventory year, See Table 6.5.
Ti; = degree of utilisation of treatment/discharge pathway or system, j, for each income group
fraction 7 in inventory year, See Table 6.5.
i = income group: rural, urban high income and urban low income
] = each treatment/discharge pathway or system
EF; = emission factor, kg CH,/kg BOD
R = amount of CH, recovered in inventory year, kg CH,/yr
¢l opipB Lt/ / &2 NJIaiKCREASHRKSERy Ba2E N2yWa ¢ aGSgl GSNI GNBFdYSyi
Sector | Waste
Category Domestic Wastewater Treatment and Discharge
Category Code | 4D1
Sheet 3 of 3 Estimation of CH, emissions from Domestic Wastewater
STEP 3
A B c D E F G
Income Type of Fraction of | Degree of [ Emission Organically Sludge Methane Net methane emissions
group treatment or population utilization Factor degradable removed recovered
discharge income group material in and flared
pathway wastewater
) (Tip (EF ) (Tow) (S) (R) (CH,)
(kg CH./kg
(fraction) (fraction) BOD) (kg BOD/yr) |(kg BOD/yr)| (kg CH,/yr) (kg CH,/yr)
Example 2 Example 1 G=[(AXBxXxC)x(D-E)]-F
Urban Low  |Anaerobic
income deep lagoon 0.4 0.39 0.48 833,950 0 0 62,446.18
Urban high Anaerobic
income deep lagoon 0.6 0.6 0.48 833,950 0 0 144,106.56
| Total 206,553
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EQUATION 6.7
N2O EMISSIONS FROM WASTEWATER EFFLUENT
N ,O Emissions = N ggpr vt * EF gprromvr * 44728
Where:
N0 emissions = N;O emissions in inventory year, kg N>O/yr
N EFFLUENT = nitrogen in the effluent discharged to aquatic environments, kg N/yr
EFerrLuENT =  emission factor for NoO emissions from discharged to wastewater, kg NoO-Nikg N
The factor 44/28 is the conversion of kg N>O-N into kg N>O.
EQUATION 6.8
TOTAL NITROGEN IN THE EFFLUENT
Nezrrvavt = ( P » Protein » Fypp * Fyoy_cov ® Fop—-cor) — Nszupes
Where:
Nerrruent = total annual amount of nitrogen in the wastewater effluent, kg N/yr
P = human population
Protein =  annual per capita protein consumption, kg/person/yr
Frer = fraction of nitrogen in protein, default = 0.16, kg N/kg protein
Fronconw =  factor for non-consumed protein added to the wastewater
Fpp.com =  factor for industrial and commereial co-discharged protein into the sewer system 65T 0
¢ opfes /€ Odﬁfﬂbﬂﬁ()ﬁ'{ DAl D SY?\éé?\ZY’é TNRY 6FadasSsl GSNJ
Population Protein Fner Fnoncon Finocom E Feffiuent Indirect GHG emissions
(no. of (kg/person/year) (kg N/kg (kg NO¢  from wastewater discharge
people) protein) N/ kg N) into the sea (tC@dyear)
A B C D E F A*B*C*D*E*F*(44/28)
*298+*0.001
51,320 32.12 0.16 1.1 1.25 0.005 849
¢2 RSGSNNAYS (GKS G20t OFNb2y F220LINAYG 2F GKS
SYAsaaArzyda FTNRBY SIHOK DID &2dNDS ' NB | RIRISRITSi2p 26
aK260FaSa G(KS AYRAGARME( O2yiNRodm2ya 2% Sk OK DI
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Name of GHG GHG GHG GHG emissions  Total GHG
wastewater emissions emissions emissions = due nitrogen in | emissions due
treatment based on from due the effluent to the
plant energy transporting methane in | discharge into = treatment of
consumption the wastewater an aquatic wastewater
of SCSTP enclosed treatment environment and sludge
(tCQedlyr.) screenings = (tCQeq/yr.) (tCQeqlyr.) treatment
collection to processes
Mangrove (tCQedfyr.)
Pond
landfill
(CQeqlyr.)
A B C D A+B+C+D
South Coast 285 5,163 849
Sewage
Treatment
Plant
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Imported electricity MWh/year) = CQ emission factor for electricity GHG emissions associated with

consumed {CQ/MWh) 10 the grid electricity consumption
(tCQl/year)
A B A*B
9,379.70 0.657 6,163
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Number of Average Average? Average? Net = CQemissions GHG emissions
trips made by | distance per Specific fuel | calorific value = factor of the from
the trip, travelled consumption of the transportation | transportation
transportation by the of the transportation | fuel tCQ/GJ of sludge
vehicle of one | transportation | transportation fuel (GJ/t or (tCQlyear)
type during a = vehicle of one = vehicle (t/km GJ/m)
year {rips) type (km) or m¥/km)
A B C D E A*B*C*D*E
34 15 0.0003 37.952 0.0741 0.43
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Quantity of Methane Degradable Fraction of Fraction of GHG emissions if
the sludge conversion organic degradable methane in | sludge is disposed to
disposed to a factor content of organic the gas a landfill {CQedyear)
landfill (dry (fraction) sludge (dry content (fraction)
weight basi} weight basis) = dissimilated
(fraction) to biogas
(fraction)
A B C D E 25*A*B*C*D*E*16/12
608 0.5 0.5 0.5 0.5 1,267
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Before Upgrade to South Coast Water

SCSTP Reclamation Facility
Electricity 285 6,163
Enclosed screenings 0.43
GHGsources collection/Sludge
(tCQedlyear) transportation
Enclosed screenings - 0
collection/Sludge
Landfilling
Chemical Usage -
CHin wastewater 5,163 -
treatment
Remaining 849 849
constituents in
effluent
Direct NO emissions - 61
Average daily Flowrate 9,000 9,000
(mlyear)

CQeq, normalized,(kg C@eo/m 3)
CQeq, normalized,(kg CQ¢/PE and year)
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Parish and Occupancy Separate Rented Flat/ Apt
Status House with| room in with Rented Part of a
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Total House room house Apt room Flat/ Apt| Condominium Building [ Dwelling | Other | Stated

Christ Church

Total 19,251 14,231 138 87 4,145 111 64 277 41 26 77 54
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