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Executive Summary 

What IS an env~ronmental management system? 

An envlronmental management system (EMS) 1s a management tool through wh~ch a 
property can evaluate and Improve ~ t s  env~ronmental performance, and establ~sh, achleve 
and susta~n ~ t s  own env~ronmental performance objectives 

Why should Coral Seas develop an EMS? 

An EMS will help Coral Seas sustam the soclal and phys~cal envlronment on which ~t 
depends for ~ t s  surv~val Tour~sts v~sl t  Negril to savor the beauty of ~ t s  reefs, beaches 
and nature and to experience the warmth and kmdness of ~ t s  people The day Negrd 
loses these valuable attributes w ~ l l  mark the end of ~ t s  tourlsm Industry 

Hotel guests are ~ncreas~ngly tak~ng an Interest In the envlronment A recent poll 
conducted by Conde Nast Traveler revealed that 

91% of the respondents were concerned about the env~ronmental cond~t~ons at the 
destmat~on to whlch they are mak~ng travel plans, 
50% cla~med that the envlronment had become a factor In thew travel planning over 
the last ten years, 
25% have changed travel plans because of what they perce~ved to be an 
env~ronmental Issue at thew chosen destmat~on 

The "green" Image created and sustamed through an effect~ve EMS w ~ l l  therefore 
provlde Coral Seas wlth an add~tlonal marketmg tool 

Smce many env~ronmental measures are a~med at reducmg the consumptlon of water, 
energy, chem~cals and mater~als an effectrve EMS w ~ l l  help the property save money 
and ensure the susta~nabilrty of the measures and actlons that yleld these savlngs 

Durlng the course of the aud~t  the EAST team re\ ~ewed Coral Seas water energy 
chem~cals and mater~als consumptlon practices evaluated Its pol~cies, procedures and 
management structure ~dentified bays to lmprove its envlronmental performance and 
develop an effect~ve EMS As illustrated In the follow~ng sectlon the audrt revealed that 
Coral Seas could great11 benefit bv becommg a more env~ronmentallq friendly 
ProPe*Y 

Hagler Badly 
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Summary of Implementation Costs and Paybacks 

The following table summarizes the costs and benefits of 11 of the more than 50 recommendat~ons presented 
in this report The detailed analysis of these 11 recommendations, or projects, 1s presented in Section 5 of 
this report 

Project no and 
descrlptlon 

1) Install flow aerators 
on all faucets 

Environmental benefits irnplementat~on 
cost 

Payback 
perlod 

- - 

50 J$ per aerator Reduces water consumption and 
wastewater generation 
Improves the operation of septic 
tanks and tile fields 
Saves energy 

1,470 J$/year for each 
ypical faucet 

2 to 4 
weeks 

2) Install low-flow 
shower heads 

Reduces water consumption and 
wastewater generation 
lmproves the operation of sept~c 
tanks and tile fields 
Saves energy 

3,810 J$/year for each 
low-flow shower head 

300 to 850 J$ per 
low-flow shower 
lead 

< 3 months 

3) lnstall flow dlverters 
in toilet tanks 

Reduces water consumption and 
wastewater generation 
lmproves the operation of septic 
tanks and tile fields 

3 900 J$/year for 60% 
of the property's 
toilets 

6 months 

< 3 months 4) Install displacement 
devices in toilet tanks 

Reduces water consumption and 
wastewater generation 
lmproves the operation of septic 
tanks and tde fields 

-- 

3 900 J$/year for 60% 
of the property s 
toilets 

BOO J$ 

Reduces water consumption and 
wastewater generation 
Improves the operation of septic 
tanks and tile fields 

5) Replace existlng 
toilets with water- 
savlng models 

7 10 J$/year for guest 
bathrooms 

1 000 J$ per guest 
bathroom 

4 000 J$ per 
publrc restroom 

unknown but 
probably 
moderate 

1 4 years 

13 months 

probablq 
< 1 )ear 

3 690 J$/year for 
publlc restrooms 

6 )  Use ramwater for 
iaundrv operations 

Reduces the use of N WC uater 
Reduces the use of the Lcater 
softening s\ stem and laundn 
chemicals 

17 500 J$/year for the 
laundn s ram 
catchment 

Hagler Ballly 
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I months 

0 to 2 
months 

g) Upgrade to energy 
efficient lightlng 

7) Reduce the time of 
operation of the pool 
filter pump 

10,200 J$/year Reduces electrlclty consumption 
Extends the service 11fe of the 

Pump 

Reduces electrlclty consurnptlon 

-- 

9) Implement a waste 
management program 

Immediate 

0 to 1,800 J$ 

- 

10) Implement a linen 
and towel reuse 
program 

see table m Pro~ect 8 

- -- 

Reduces the volume of waste 
generated by the property 
Reduces the negatlve Impact of the 
waste generated by the property 

Hagler Badly 

478 J$ per energy- typically 6 
efficient bulb Ito 12 

unknown 

Reduces water consurnptlon and 
wastewater generation 
Reduces energy consumption 

Reduces chemicals consurnptlon 

1 1 )  Improve the hotel's 
compostlng program 

can reduce laundry 
costs by up to 20% 

Prov~des the property wlth a free 
source of fertll~zer and sod 
cond~tloner 

lzeghglble 

unknown low to moderate probably 
< I  year 
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Summary of Initiatives Already Underway 

To its credit, Coral Seas has already implemented a variety of env~ronmental ~nit~atlves Some 
of the initlatlves identified by the audit team are listed below 

The hotel is currently recycling ~ t s  cooking 011 and grease The htchen staff should make 
sure that the 11d to the barrel is always properly closed to prevent contammating the grease 
w ~ t h  rainwater and foreign objects -- contaminated grease cannot be recycled 

The hotel 1s composting much of ~ t s  yard waste on the property and at another slte Coral 
Seas should however ensure that no trash (e g , plast~c bags, chem~cal contamer) is 
d~scarded on the compost pile 

Ju~ces for the bar are bemg purchased in bulk, this reduces costs and the amount of waste 
produced 

The hotel has purchased liquld soap d~spensers for the publlc bathrooms D~spensers wdl 
be more sanitary than the bars now being used and w ~ l l  save money versus the bars In the 
meant~me, the hotel should reuse bars of soap from the guest rooms mstead of puttlng new 
bars in the publlc bathrooms 

The housekeepmg staff changes the guest room sheets every other day T h ~ s  practice 
saves money by reducmg the consumpt~on of water, energy, detergent and other laundry 
chemicals 

The hotel only provides guests wlth washcloths upon request, a practice that saves money 
by reducmg the laundry s workload However, the audit team found that sometimes 
housekeepers only leave bath towels In the room (no hand towels or washcloths), thus 
forcmg guests to use bath towels for a purpose that could be served by a smaller towel or a 
washcloth 

The guest room letter posted rn all rooms encourages guests to turn off llghts and alr 
cond~tronmg when leavmg the~r  rooms T h ~ s  message IS llkely read by most guests but 
mlght be more effectwe if ~t were on a slgn near the door (conveying only that message) to 
remmd the guests as they leave the room 

The purchasing manager 1s very cost conscious and trles to control whenever poss~ble the 
frequent purchasmg of d~sposable Items 

b The hotel uses cllpplngs from plants In an on-slte nurser\ that suppl~es all of ~ t s  needs 

Hagler Badly 
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I. Introduction 

I I EAST Project 

The Envlronmental Audits for Sustainable Tourism (EAST) Project is an actlvlty funded by 
the U S Agency for International Development (USAID) that IS designed to asslst the 
tourism and hospltallty Industry implement effective envlronrnental management systems 

(EMS) 

The specific objectives of thls project are (1) to develop greater awareness and 
understanding of the benefits of environmental management systems and audits among 
hoteliers, restaurateurs, allied tourlsm businesses, as well as In the manufacturing ~ndustry, 
(2) to train Jamalcan consultants on EMS audlting techniques, (3) to asslst a select, 
representatwe number of tourism establishments in carrylng out envlronrnental aud~ts, and 
(4) to help finance, on a cost-sharmg basis, speclfic audlt recommendations in the 
particlpatlng establishments to demonstrate the financial benefit of the systematic 
application of environmentally friendly practices and, thereby, encourage others In the 
tourlsm Industry to do likewlse EAST 1s belng implemented by Hagler Badly Serwces 
(USA) under the dlrectlon of USAIDIJamalca and the Jamaica Hotel and Tourist 
Association 

12 Aud~t  Team 

The audlt of the Coral Seas Hotel was conducted by an interdlsclpllnary team In August 
1997 The team members Included Hugh Cresser, EAST Project Coordinator, Patrlclo 
Gonzalez Morel, Environmental Engineer, Hagler Bailly (USA), Cara Holley Montrief, 
Hotel Env~ronmental Consultant, Lloyd Marsh, Senror Energy Engmeer, Metrocad 
(Jama~ca) 

The EMS audit consisted of a detalled analys~s of all departments and key servlce areas 
designed to identify the environmental aspects and Impacts of the property's actlvitles, and 
to formulate recornmendatlons on how to Improve the property s envlronrnental performance 
and ~ t s  envlronrnental management system (EMS) 

1 3 Aud~t Protocol 

The audlt protocols used by the aud~t team covered the following Issues 
IS0  14 000 EMS gap analqs~s 

c Water use and wastewater generat~on 
+ Energy use and effic~ench 
t Sol~d waste generat1011 and handl~ng 

Chem~cals use and management 
Hotel procedures and operations 

Hagler Bailly 
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2. Background Information 

2 1. Descr~pt~on of the Property 

Coral Seas IS a 26-room compact property located on the garden slde of Norman Manley 
Boulevard in Negrll, Jamalca T h ~ s  property is owned by Mr R~cky  Jackson and managed by 
Ms Mane G~bbs  

The guest facllit~es offered at Coral Seas lnclude 

t suites and standard rooms equ~pped w ~ t h  k~tchenettes, 
a~r-cond~tioned and non-alr-cond~t~oned rooms, 
apool, 
a restaurant and a pool bar 

2 2 Occupancy Data 

The occupancy mformatlon glven by Coral Seas to the audlt team covers the 12-month 
per~od from November 1996 to October 1997 Thls data IS summarized In the following 
table and IS used as the bas~s  for the calculat~ons presented In thls report 

Month 

November 1996 
December 
January 1997 
February 
March 
Aprd 
May 
June 
July 
August 
September 
October 

Annual  total 

Occupancy 
(room n~ghts,  RN) 

Guest N~ghts  

(GN) 

T h ~ s  data j ~elds the follow lng occupancj crlterla for Coral Seas 

Note The hotel does not currenth track its monthly or yearly occupancj percentage A 
form to be used for thls purpose has been tncluded as Appendlx VII 

Hagler Ba~lly 
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Water Consumpt~on and Wastewater Generation 

2 3 1 Current water use and wastewater generation at Coral Seas 

All of the water consumed by Coral Seas IS purchased from the Natlonal Water 
Commission 

The bulk of the property's effluent is disposed to an on-slte wastewater system composed 
of 3 sept~c tanks and 2 tde fields The gray water generated by the kltchen 1s discharged 
untreated to the morass 

The water consumption mforrnation collected from Coral Seas' NWC water bdls 1s presented 
In the follow~ng table and graph T h ~ s  data IS used as the bass  for the calculat~ons presented 
In thls report 

NWC water consumpt~on figures 

Month I Water use 1 Water cost 1 U n ~ t  cost 

September 1996 
October 
November 
December 

I January 1997 

Imp gallmonth 

133,000 
170,000 
145,000 
180 000 
175 000 

February 
March 
Aprd 
May 
June 
July 
August 

Annual total 

Note IG = lmperlal gallons 
GN = guest nlght 

J$lmonth 

25,908 
33,203 
28,354 
35,227 
34,3 14 

166,000 
170,000 
152,000 
94 000 
109 000 
159 000 
153 000 

1 806 000 

Nov-Aug total 

Based on t h ~ s  data the average uater figures for Coral Seas are 

J$/1,000 IG 

194 8 
195 3 
195 5 
195 7 
196 1 

Current water cost = 202 J$ / i  000 IG 

1 503 000 

Acerage water use = ( l 806 000 IGIjear) I ( 12 monthslvear) 
= 150 500 IG/month 
= 30,400 J$lmonth 

Av water use per GN = (I 503 000 IG110 months) / ( 8  225 GN/9 months) 
= I 83 IGIguest nlght 

298 378 

Hagler Badly 
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1 Water consumption per guest n~ght Coral Seas Garden Hotel) 

Nov Dec Jan 97 Feb Mar Apr May Jun Jul Aug 

B Waer use I G l g ~ t  mgMs Ocurpmy guest n~ght/mcnih 

As shown In the graph, Coral Seas' water consurnptlon Index (I e , the consurnptlon of water 
per guest n~ght) varles w~dely throughout the 10 month perlod covered by the overlappmg 
water use and occupancy data In fact, the water consurnptlon Index for July (543 IGIGN) 1s 
almost 6 tlmes greater than that for March (91 5 IGIGN) Although the water consumption 
Index 1s expected to vary wlth tlme because of changes In weather, occupancy rates and 
guest type (e g , large Influx of college students for sprlng break), the 590% var~ation seen at 
Coral Seas 1s excessively high 

Coral Seas should therefore try to define and control the factors respons~ble for the large 
fluctuations In the amount of water consumed per guest night 

2 3 2 Impact of water conservatlon at Coral Seas 

Because of the h~gh  cost of mater ~t IS In thls propert) s best ~nterest to engage 111 an 
aggressive water conservatlon program The comparison made in the followmg table 
between Coral Seas and a uater efficient hotel (as defined by the International Hotels 
En\  ~ronmental In l t~at~\e)  S ~ O M S  that t h ~ s  propem could ach~eke s~gn~ficant savlngs through 
u ater conservatlon 

I Average water consurnpt~on for hotels I Sablngs ~f Cora l  Seas ach~eved the water 
consurnptlon o f  a water effic~ent property 

I I I 

Location 

Hagler Ballly 

Water effic~ent hotel 

Coral Seas 

I Water  use Water  savlngs JS savlngs 

96 IGIguest n g h t  

183 IG/guest nlght 
800 000 IGlyear 162 000 J$/year 
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Notes The savlngs presented In thls table are based on the total annual occupancy 
figure calculated In Sectlon 2 2 of thls report (that IS, 9,190 guest nlghts per 
year) 

The International Hotels Environmental Inltiatlve uses the following figures to 
rate the relatlve water efficiency of hotels 

Property slze Water effic~ency ratrng - water use figures are In IWguest n~ght 

Besides the dlrect financ~al benefits, a reduction In water consumption wlll also reduce the 
flow processed through the property's on-slte wastewater treatment system and, thereby, 
Improve ~ t s  performance Currently, each of the property's septlc tanks must be pumped 
every 6 months 

(w~th  gardens and 
laundry) 

4 - 50 rooms 

Furthermore, after the completion of Negrll's new sewer and wastewater treatment plant In 
mld- 1999, the cost of the NWC water IS expected to Increase by a factor of two 

1 The reader should therefore keep In rnlnd that the water conservation measures proposed rn I 
thls report wlll have, in the near future, an even greater impact on reduclng Coral Seas' 
utihty costs 

Coral Seas 

183 - 

Hagler Badly 

Good 

< 96 

Poor 

111 - 128 

F a ~ r  

96- 111 

Very poor 

> 128 
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2 4 Electr~c~ty Consumpt~on 

The electr~city consumption mformation collected by the audit team from Coral Seas' 
JPSCO b~l l s  IS presented in the follow~ng table and graph 

Month 
-- 

September 1996 
October 
November 
December 
January 1997 
February 
March 
April 

May 
June 
July 

9 month total 

7 month total 

mlssing 
mlssing 

998 
1,030 
967 
927 

1,857 
368 
266 
288 
293 

Note The audit team was unfortunately unable to collect energy consumption 
figures for a contirruous 12 month period 

Based on this data, the electricity consumption figures for Coral Seas are 

Average energy consumption = (1 16 800 kwhlyear) l ( 9  monthslyear) 
= 12 980 kwhlmonth 

Average energy use per GN = (87 840 hwhlyear) I ( 5  100 guest nightslyear) 
= 172kWhlGN 

As shown in the table Coral Seas electrlclty consumption 1nde.1 (I  e the consumptlon of 
electr~c~t> per guest nlght) varles aldelq throughout the year In fact the electricitv 
consumptlon index for Ma, (47 8 hWh/GN) IS 6 times greater than that of March (7 5 
LWhIGN) the peak occupancq month Although the electrlc~tk consumptlon 1nde.l IS 

expected to varq w ~ t h  tlme because of changes In weather occupancy rates and guest type 
and because of the existence of pouer loads that are not affected by occupancy (e g , pool 
pumps public area Iightmg) the 640% variation seen at Coral Seas is excessively high 

Coral Seas should therefore try to define and control the factors responsible for the large - 
fluctuations In the amount of electr~clty consumed per guest night throughout the year 

Hagler Badly 
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3. Guidelines for the Development of an Environmental Management System 

3 1 Env~ronmental Management System (EMS) Overv~ew 

Becomlng an env~ronmentaliy friendly property 1s not a challenge that can be met overnight 
It is a long-term commitment and a continuous process of improvement which should be 
mtegrated in the dally operations at a pace which is right for each property The key phases 

in the creat~on and development of an effective environmental management system are 
illustrated below 

1 
MOTIVATION 

Appomt a program ' Champlon 
Create a Green Team 
Develop an environmental policy 
Motlvate staff 
Partmpate in external activltles 

Select and assess the focus areas "a;>\ 
Prepare personal actlon plans 
Provlde support and t ramng 

rnnrlttrt .n nnnllni rr.r.n.v 

Note T h ~ s  EMS cycle 1s based on the app~oach developed by the Internat~onal Hotels 
Env~ronmental l n ~ t ~ a t ~ v e  

The four phases are 

M o t n a t ~ o n  -- In u h ~ h  kou b t g ~ n  to Integrate the Inltlatlve In your property by 
appolntlng a Champ~on to coordmate the program creatlng a Green Team to asslst 
In the ~mplernentat~on and monltormg of the program develop~ng a pol~cy wh~ch defines 
the propert\ s enc~ronmental objectlces and bv motlvatmg the staff to partlclpate and 
contr~bute to the program 

Plann~ng act~on -- In whrch you select and conduct a detalled revlew of the property's 
priority areas ~den t~fy  measures to be taken, prepare an actlon plan and set a timetable 

Hagler Badly 
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for the rmplementatlon of the program 

Malng it happen -- In wh~ch staff comm~tment IS gamed for the act~on plan, 
respons~bllrt~es are allocated, and the plan IS ~mplemented 

Rev~ew~ng process -- In wh~ch progress IS monitored agarnst set targets and objectives, 
an annual review of overall progress IS conducted to assess the successes and fadures, 
and pr~orltles are set for the comlng year 

As shown above, phases 2 ,3  and 4 form a yearly envlronmental management cycle Each 
year the property w~l l  go back though t h ~ s  cycle agaln, using the revlew of the prevlous 
year's successes and fa~lures to Improve the effectrveness of rts EMS and revlse, ~f 
necessary, rts env~ronmental polrcy 

3 2 1 Appomt the environmental program's "Champ~on" 

Once the hotel 1s ready to move ahead w~th  rts env~ronmental program, Coral Seas w~ll  need 
to appomt a "Champ~on" who w~l l  have the responslb~l~ty for coordmatmg and ~mplementmg 
the envlronmental program T h ~ s  person must have a good operat~onal knowledge of the 
hotel, the respect of other employees, a comm~tment to the project, and the full support of 
the property's owners and top management The Champ~on wdl keep the env~ronmental 
program on Ime, ensure good busmess and environmental results are ach~eved, and ensure 
the partmpatlon or cooperat~on of all staff members 

3 2 2 Create a "Green Team" 

The creatlon of a "Green Team" IS cruc~al to ensure the mtroduct~on and the ~mplementatlon 
of envlronmental pollc~es The funct~ons of the Green Team ~nclude 

t assst the program Champ~on In the day-to-day management supervlslon and 
troubleshootmg of the env~ronmental program - 

keep the property's staff motlvated and ded~cated to the prmc~ples of the env~ronmental 
- 

program 
develop new Ideas and strategies for lmprovlng the program 
act as the prmclpal I~nh betneen the propertc and local communlt) groups or 
envlronmental organlzatlons I 

To be most effectwe the Green Team must be composed of h~ghl) niot~vated ~ndrc  duals 
selected from each of the property s departments and representing all levels of emplovee I 
hrerarchy -- from euecutlve-level to Ilne-level employees The actual size of the Green - 
Team w~ll  depend on the requirements of Coral Seas envwonmental program, however, 
when assemblmg the team, keep In mmd that as the group gets larger, the team as a whole 
becomes less focused and less productwe ! 

Hagler Badly 
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The employees selected for the Green Team must have the motlvatlon and character needed 
to Insure the success and the dlssemmatlon of the program Crlterla for the selection of team 
members may Include 

recommendat~ons by managers or supervisors, 
r nomlnatlon by fellow employees, or 
r a slmple application process which requlres the candidates to explain their expected 

contribution to the envlronrnental program and thew reasons for wantmg to joln the team 

Note Coral Seas should create more personallzed names for the "Champron" and "Green 
Team" to reflect the property's "personallty " In thls report, the terms "Program 
Champlon" and "Green Team" are used as generrc names to represent two key 
components of an effective EMS 

3 2 3 Develop an environmental pohcy for Coral Seas 

An envlronmental pollcy IS an Important tool for communlcatlng, both mternally to 
employees and externally to guests, that the property IS serlous about ~ t s  role In preservmg 
and protectrng the environment The pollcy should therefore embody the property's 
commitment to the envrronment and define the goals ~t wlshes to achleve 

The formulat~on of the env~ronmental pollcy should be a concerted effort, involving 
management, the program Champlon, the Green Team and all Interested staff members 
Thls comblned effort will lnsure that the envlronmental polrcy IS understood and respected 
by all employees, and wrll provrde the staff w ~ t h  a sense of ownersh~p over the property's 
envlronrnental program 

The breadth of the envlronmental pollcy adopted by the hotel wlll define the complexity and 
magn~tude of the env~ronmental management system that will be needed to put the pollcy's 
words rnto actrons The property IS therefore advlsed to develop a first pol~cy that IS 

approprlate to the nature and scale of ~ t s  environmental Impact, but not overly ambrtlous 
The first envlronmental pollcy should rnclude manageable commrtments which brrng 
obvlous benefits to the property or help remedy its most srgnrficant envlronmental rmpacts 
Examples of comm~tments approprlate for a first env~ronmental pollcy lnclude 

safeguardrng natural resources by achlevrng a more effic~ent use of water energv 
chemicals and materrals 
prevent~ng pollutron bq reducrng the amount of waste generated by the property 
complwng wlth all applicable env~ronmental regulations 

After inastertng the bastc pr~nctples and operations of tts EMS Coral Seas should broaden 
the scope of ~ t s  environmental pollcy and review its objectives and targets Examples of 
complete and comprehensive enclronrnental pollcres are given below and In Appendlx I 

The envrronmental polrcy must be clearlv communrcated and explalned to all current 
employees and all new hlres It should be discussed In staff meetlngs, rncluded In employee 
handbooks and posted on the staff notice board Once the property has put Into practlce the 
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hey elements of tts EMS and ach~eved the first noticeable results, management should place 
a framed copy of the environmental pol~cy in the hotel lobby, in full vlew to all guests and 
visltors 

I CompI', w t d  u#reguLtrom c l n d j ~ f u t e ,  concernty d c r  ELpmcn/ d i L e  en1 rronmenf 

Wcnrmue wa41e d a E P & r m ~  o/pofPu~ron 

"rZ7de 1Le ~ r n u / h  tmpacipo~rr6L on IL nalura16eaultt unddouniy opour area our rtlX our counirY 

d o u r  work/ d t o  e&e d r j  deauly and do+ wLerec er we can, 

3 2 4 Motwate the staff 

The hotel does not currently have regular staff meetlngs Monthly, or at least quarterly, 
meetlngs of all employees are Important to establ~sh~ng communlcatlon between 
management and employees and to bulld~ng staff morale More frequent meetlngs of 
department heads will build t e a m ~ o r h  among departments and heep everyone apprlsed of 
Important Issues In the hotel I t  IS mportant that the hotel begm holdlng meetlngs of staff 
and department heads as soon as poss~ble These meetlngs do not have to be length) -- ~f 
fact thev will typically be more effectwe ] f a  brlef agenda IS set beforehand 

Management should use these staff meetmgs to Inform all employees of the env~ronmental 
program s objectives and to call for thew ideas and support lnvolvmg the staff not only 
helps galn thelr commitment to the ~nttlat~ve but ~t also allows the program to benefit from 
thelr creatlv~ty and evperlence Ilne-level employees often know best how to reduce waste 
and Improve effic~encq and h o ~  to carry out spec~fic programs and actlons In the most 
practical manner The Champ~on and the Green Team should, therefore, strive to garn the 
support and collaborat~on of their colleagues at all levels and In all the departments of thls 

ProPe*Y 
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In most cases, staff will not effectively practlce env~ronmentally-conscrous behavior unless 
they are given proper tralnlng and motivated through an appropriate incentives program For 
example, employees will engage more willingly In good housekeeping practices once they 
are clearly instructed on what must be done, informed of the benefits of these practices, and 
encouraged and rewarded by management Smce staff partmpation rn the environmental 
program can generally save the property a lot of money, management should take the time to 
devise an appropr~ate and effective incentwe program 

Incent~ves can include monetary rewards such as sharmg with the staff part of the water and 
energy savlngs ach~eved through the envlronmental program, or glving bonuses to 
particularly deserwng employees Incentives can also include non-monetary rewards such as 
extra paid vacation days, partles and gifts (e g , t-shirts with the hotel's "green team" logo, 
gift cert~ficates) 

3 2 5 Partwpate In external a c t ~ v ~ t ~ e s  

Coral Seas' management and staff should get Involved rn local and natronal initiatwes, 
attend events, subscrrbe to envrronmental publications, discuss envlronmental Issues with 
colleagues in the industry, and promote "networking" of good ideas through the Negril 
Chapter of the JHTA Part~cipation In external activitres will help the property gain a deeper 
understanding of the issues, learn of how others are tackling thew environmental problems 
and enhance the property's reputation In the industry 

An effectrve and productive way for Coral Seas to further enhance its env~ronmental 
program is by developing strong community relationships By actively particlpatmg In local 
CIVIC and environmental activities, Coral Seas w ~ l l  highlight its leadersh~p role and bolster 
the mot~vation of its employees by allowing them to posrtively affect the communrty in 
wh~ch they live and by providing them an alternate means for professional growth 

3 3 1 Select and assess the  program's focus areas 

The Green Team under the leadership of the Program Champlon must review the property's 
actlvitles In order to determme whlcli areas departments or Issues should be targeted first by 
the env~ronmental management program T h ~ s  revlew process 1s generally conducted by 

1 )  ~dentifymg the en~~ronmental  aspects of the propem s actlvltres -- an envrronmental 
aspect 1s an element of a propert\ s actlvlty whlch Interacts In a beneficlal or 
detrimental manner ~blth the envlronment 

2) evaluattng these en\ lronmental aspects In order to determine wh~ch of these have a 
significant negatlve Impact on the envlronment 

3) highllghtlng the areas of slgnlficant negative environmental impact that can be affected 
through the property's env~ronmental program 
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The env~ronmental aspects of the varlous actlvltles camed out In hotels can generally be 
classified In at least one of the following categories 

water use, 
energy use, 
solld waste generat~on, 
generat~on of water pollutants, 
use of hazardous products, 
generat~on of a ~ r  emlsslons, and 
damage to the eco-system 

A descr~ptlon of the env~ronmental Impacts and the types of actlvrt~es assoc~ated w~th 
] Coral Seas' pr~nclpal environmental aspects 1s glven In Appendlx I1 I 
The ~dent~ficat~on of env~ronmental aspects and Impacts prov~des the property w~th  a sense 
of ~ t s  current envrronmental performance and enables the property to establ~sh the 
envlronrnental targets and objectives of ~ t s  future EMS actlv~t~es The background 
mformatlon and the recommendat~ons glven In thls report should help Coral Seas ~dentlfy ~ t s  
prlnc~pal pr~or~ty areas 

After selectmg the pr~orlty areas for the envlronmental program, the Green Team wlll have 
to conduct a deta~led revlew of each prlority area The purpose of thls revlew process IS 

1 ) To assess current performance In each part~cular prlor~ty area Current performance can 
be best evaluated by calculating env~ronmental performance ~nd~cators from the 
property's energy, water and sol~d waste bllls, chemicals and materials purchase records, 
and hotel occupancy records Examples of the type of ~ndicators wh~ch can be used by 
Coral Seas to gauge ~ t s  current envrronmental performance ~nclude 

gallons of water consumed by the property per guest n~ght 
kwh consumed by the property per guest n~ght 
number of tanker loads pumped from the septlc tank per 1,000 guest n~ghts 
gallons of water consumed per pound of mater~al processed through the laundry 
pounds of laundry (or number of wash loads) processed per guest n~ght 
pounds of laundry chern~cals used per guest n~ght 
pounds (or volume) of sol~d waste hauled out of the property per guest n~ght 
pounds of materials (glass paper plast~c metals) recycled per guest n~ght 
pounds of a spec~fic chern~cal product used per guest n~ght 

Th~s  ~ n ~ t ~ a l  assessment IS ver\ Important since rt prov~des the benchmark agalnst w h ~ h  
- 

progress w~ll  be measured In a part~cular focus area (e g the laundrj room) or 111 the 
propert) as a whole 

2) To ~dentlfy Improvement optlons The Green Team w~ll  need to ~dent~fy what IS already 
be~ng ach~eved In order to garn an Idea of where Improvements can be made wlthout - 

sacr~fic~ng other operational cr~terla Th~s  IS where d~scusslon w~th key staff In each area 
IS not only very useful (they often understand best where and how Improvements can be 
made) but also essent~al ~f they are to be comm~tted to the process 
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The findings and conclusions of thts preliminary review process should be recorded so 
that they may be used, at the end of the yearly EMS cycle, to evaluate the results and 
achievements of the environmental program 

3 3 2 Prepare a plan 

The preparation of the actlon plan lnvolves four ~mportant steps 

declde which of the act~ons identified by the review should be pursued first, 
define the steps to ~mplement each act~on, 
allocate responsibil~ty for these steps, 
set target dates for action 

The action plan should prior~tize 

actlons needed to meet environmental laws and standards, 
good management practices which are simple and will bring a combination of 
env~ronmental and busmess benefits, 
investment measures which have a rapid payback 

The action plan forms gtven in Appendtx 111 tllustrate the outputs of this task I 
The task of working up the plan of act~on may mvolve testing the performance, cost and 
operational lmplicatlons of an option It may be wlse to try out an idea before fully 
implementing it 

The audit team recommends that the hotel begtn wlth back-of-house environmental 
improvements first Since Coral Seas has not yet begun a comprehenstve env~ronmental 
effort, ~t would not be wise to start ~ t s  program with an lntt~atlve such as a Llnens and 
Towels Reuse Program, whlch sollclts guest partlclpatlon These types of programs are best 
~mplemented (the guests are more I~hely to wlllmgly partlc~pate) when the guest can see that 
the hotel has made some efforts toward conservat~on 

3 3 3 Set targets 

The purpose of sett~ng targets 1s to pro\ ~ d e  clear benchmarks agalnst wh~ch to measure the 
success of the program Home~er smce changing en\ Ironmental practlce takes tlme and 
effort the Green Team should carcfulh evaluate the program s targets It 1s often better to 
set targets u h ~ c h  are acIi~e\able and wh~ch can provlde real sat~sfactlon once ach~eved than 
to set over-amb~t~ous targets ~ h ~ c h  onlv lead to fa~lure and staff demoral~zatlon 

The targets establ~shed by the Green 7 eam for the property s env~ronmental program can 
either be based on env~ronmental performance ~nd~cators or on speclfic actlons that must be 
con~pleted by a glven date 
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Examples of lndlcator-based targets lnclude 
Reduce the amount of water consumed by the property per guest nlght In 1998 by 
10% with respect to the 1997 figure 
Reduce the mass of sohd waste hauled out of the property per guest n~ght In 1998 by 
20% wlth respect to the 1997 figure 
Before the end of 1998, achleve a water use ratlo of 2 1 IG per pound of laundry 
processed 

Examples of actlon-based targets Include 
Start a compostlng program for all garden waste by March 1998 
Develop a check hst for a guest room preventlve mamtenance program by January 
1998 and begln the program by February 1998 

3 4 Takmg act~on 

3 4 1 Prepare personal act~on plans 

Coral Seas' employees must clearly under5 ;tand that responslblllty for mln~mlz~ng the was 
of energy, conserving water recycllng mater~als, and other tasks defined by the property's 
envlronrnental program 1s part of thew job They must be aware that they will be recognized 
~f they carry out these responslbil~t~es successfully, and notlced if they do not The key to 
achlevlng thls objective 1s to translate the overall actlon plan Into personal actlon plans 
whlch detall the spec~fic and general actlons expected of speclfic employees 

An example of a personal actlon plan 1s prov~ded In Appendlx IV 

3 4 2 Prov~de support and tralning 

The key to success for any envlronrnental program IS education Employees must learn how 
to perform the~r dally tasks In a manner that will maxrmlze conservation, and understand 
why Coral Seas 1s undertaklng t h ~ s  effort and the posltlve effects thls effort will have on 
them, thelr famd~es and the local community Th~s  understanding will provlde a sense of 
ownersh~p In the envlronrnental effort that will contribute to ~ t s  long-term success 

The objectives of the tralnlng program are s~mple to ensure that all employees understand 
the property's Important envlronrnental Issues and have acqu~red the sh~lls to perform the~r 
work In an envlronmentalh responsible manner Emplovees need to realrze that resources are 
lrmrted and that proper \caste dlsposal In an Island environment IS crlt~cal For instance the 
audit team has found that emplobeer at man) hotels In Jama~ca do not realwe that fresh watu 
IS scarce or expenslve because thcre 1s so much water everytchere you looh ~n Jamalca The 

I 
hotel needs to educate ~ t s  employees on these types of Issues In order to garn thelr 
partlclpatlon 

3 4 3 Publ~sh results 
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Employees want to know the results of thelr endeavors Management and the Green Team 
should therefore regularly post the results of mon~torlng on the staff notice board, 
congratulate success, and rewarding lnd~vlduals or departments that have done particularly 
well 

Many hotels put up energy and water consumptton monltormg results on thew staff nottce 
boards The results for the current month are d~splayed in a s~mple  graph~c format and 
compared wlth the prevlous month and the same month In the previous year Staff take a 
great Interest and prlde In these results 

Coral Seas may also dec~de to publ~c~ze the results of ~ t s  envlronmental program In 
promot~onal l~terature 

3 4 4 Show leadersh~p 

Ach~evmg staff comm~tment IS an ongolng task -- ~f enthus~asm IS to be mamtamed, staff 
need to be constantly remmded of the objectives and targets whlch have been set 
Management and the Green Team must demonstrate ~ t s  contmued comm~tment and 
leadersh~p, not~ce when act~on IS bemg taken and when lapses occur, and contmually refresh 
enthuslasm In the challenge of transforming Coral Seas in an env~ronmentally frlendly 
property L ~ k e  customer care, good envlronmental management practices must become part 
of the management culture 

3 5 Rewewmg progress 

3 5 1 Monitor progress 

The saymg, "you can't manage what you don't measure," apphes as much to envlronmental 
management as to other areas Coral Seas needs to establ~sh good mon~torlng procedures to 
Insure that the program IS worhmg and ach~evlng ~ t s  objectives Mon~toring should be 
suffic~ently frequent to enable correctwe act~on to be taken ~f there 1s a s~gn~ficant change In 
the average dally consumption or a large dev~atlon from targeted performance Ideally, 
water and electric~ty meters should be checked on a dally bass  T h ~ s  actwty need not take a 
member of staff more than 30 mlnutes per weeh 

-- 

I Examples of water and energy monltormg forms are prov~ded i h ~ ~ ~ e n d n  V 1 
Espec~allc In the earl, dabs \$hen progress will be patchy and d~fficult~es wlll arlse the 
Green Team should frequentlb hold short meetlngs w l t h  relevant ~nd~vlduals to revlew the 
progress made and to help sort out problems as they arise 

Effectwe u t ~ l ~ t ~ e s  metermg w1I1 pa} back very rapldlv Some hotels have ~nstalled separate 
u t ~ l ~ t y  metermg for d~fferent parts of the hotel Thls enables them to better ~den t~fy  where 
energy or water wastage 1s occurrmg Typically the cost of rnstalllng new meters w~l l  be met 
from ut~lity cost savmgs In the first year 
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3 5 2 Conduct an annual review 

Once a year Coral Seas will need to step back to check the progress In ~ t s  envlronmental 
performance T h ~ s  review m~ght best be undertaken by the Champ~on and may take the form 
of a short report attachmg competed targetmg and monitormg forms of the mtlatwes 
undertaken Alternatively, management may prefer to use Independent consultants ~f it feels 
that Coral Seas does not have the resources or expert~se In house to perform t h ~ s  task The 
revlew should cover the property's environmental management capabil~ties as well as the 
progress made with spec~fic env~ronmental actlons It should entail 

A general revlew of the property's envlronmental performance to assess what progress 
has been made, and to help re-pr~or~tize act~on 

A summary of measured ach~evements agalnst set targets and objectives 

Dlscuss~ons w~th relevant staff to ~dent~fy  the difficulties that have ansen, and the 
successes, and the~r recommendat~ons for future action 

T h ~ s  revlew process 1s invaluable It w~l l  highlight problem areas as well as help ldentlfy the 
most approprlate envlronmental management approach for Coral Seas Management and the 
Green Team can then begm to plan for the comlng year -- but thls tlme on the bas~s of the 
experience acqulred over the past year 
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4. Recommendations for Improving the Property's Environmental 
Performance 

Table 1 provldes a summary of the recommendat~ons proposed by the audit team to help the 
property address many of its actlvitles that have a negative Impact on the environment It IS 

important to note, however, that this list only contalns the recommendations ldentlfied 
durrng the course of a three day audit, these recommendations should therefore be viewed as 
only a the first phase of the property's continuous EMS process 

The recommended actlons listed In Table 1 are classified by department or area of activlty 
(e g , maintenance department, housekeeping department, guest rooms, gift shop) and by the 
environmental aspect category addressed by each recommendat~on (e g , water use, energy 
use, solid waste generation) Table 1 also provldes an evaluation of the environmental 
Impact, the lmplementatlon cost and the cost effectiveness of each recommended action 
The ratings used to qualify the recommendations are defined as follows 

Description of rating Criteria 

Env~ronmental 
benefit of the 
action 

Rat~ng 

Moderate (M) 

- - -- 

Cost 
effect~veness 
of the actlon 

High (H) 

Moderate reduct~on of the property's lmpact on the 
envlronment 

Cost to 
Implement the 
actlon 

-- 

I HZ I Payback < z months 

Significant reduct~on of the property's impact on the 
environment (e g a large reduction m the tox~c~ty or 
volume of generated waste a significant Improvement m 
the use of water, energy, chemicals or other products) 

I Moderate I Pajbach = Z months to I ear I 

Low (L) 

Hlgh 

Moderate 

Low 

I LOW I Payback > I vear I 

Low or lnsign~ficant reduction of the property's ~mpact on 
the environment 

Cost > 1 750 J$ per room (> 50 US$ per room) 

Cost = 350 to 1 750 J$ per room (10 - 50 US$ per room) 

Cost < 350 J$ per room (< 10 US$ per room) 

The propert\ s management and staff can use the ratlngs to select the recommendat~on~ that 
should be ~mplemented first and to ~ d e n t ~ f ~  the recommendat~ons that y~eld the greatest 
benefits -- that is H~gh environmental benefit Low ~mpienientatron cost and H~gh cost 
effectibeness 

The h~gh  prrorlty actions are highl~ghted m~th the 0 symbol These actlons are those 
whlch elther have an ~mmed~ate  payback (cost effectlveness = H) or have a high 
environmental benefit comb~ned ~ l t h  a moderate payback (cost effectlveness = M) 
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Table I Recommendat~ons for lmprovrng the Property's Envwonmental Performance 

Env a s ~ e c t  I Descrmtlon and rat~ng of the recommended actlon (H = h~ah, M = moderate, L = low) 

MAINTENANCE DEPARTMENT 

General 
mamtenance 
I S S U ~ S  

General 
malntenance 
issues 

General 
maintenance 
Issues 

0 Implement a program to regularly monltor the consumption of energy, water and chemlcals and 
the amount of sohd waste generated by the property At the end of each month, the property should 
calculate how much electnc~ty, LPG, water, and chemlcals was consumed and how much garbage was 
produced per guest nlght (I e gallons of watertguest nlght, kWh1guest nlght, etc ) Thls data wlll 
help the property 

Actlon's env lmpact = H 

define ~ t s  normal consumption patterns, 
ldentlfy any unusual shlfts in consumption whlch may indlcate equ~pment problems (e g , water 
leaks) or operational problems, 
ensure that employees are complying wlth water, energy and materials conservatlon guldelmes, 
ensure the effectlveness of preventlve mamtenance operations, and, 
evaluate the progress of the property's conservation and environmental efforts 

Mon~tormg should be sufficiently frequent to enable the property to take corrective actlon if there IS a 
s~gnlficant change In consumption or a large devlatlon from targeted performance Ideally, water and 
electrlclty meters should be checked on a dally basts This act~vlty need not take a member of staff 
more than 30 mmutes per week Sample monitormg forms are presented In Appendlx V 

Cost = M/L Cost effectiveness = H 

Action's env ~mpact = M 

Formalize a preventlve maintenance program The preventlve mamtenance program should Include 
wrltten malntenance schedules and malntenance activities should be formally tracked in a preventwe 
mamtenance log book A comprehenslve preventlve matntenance program ensures that equipment IS 

runnlng effictently and safely and extends the useful life of the equipment 

Water use 

Cost = L / M 

Actlon's env lmpact = M 

Establish a procedure for all staff to quichl\ report maintenance Issues to the matntenance staff 

O Water consumption at Coral Seas (183 lmperlal gallons per gutst night) 1s greater than tht lndustrj 
average for a water efficient proper14 (96 lmperlal gallons per guest nlght) Glven the hlgh cost of 
NWC water (202 J$/I 000 IG) it 1s In thts property s best Interest to engage In an aggresstve water 
conservatlon program By lmplementtng water conservation measures Coral Seas wlll also reduce the 
volume of effluent dtscharged to ~ t s  on-stte wastewater treatment systems thereby tmprovlng the 
performance of its septic t a n k  and tlle fields 

Cost effect~veness = N/A 

Actlon s env impact = H 
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I Env aspect 

Water use 

D Promptly fix all leaks in faucets, toilets and pipes and ensure that all water-using fixtures are In 
xoper workmg order The aud~t  team detected only one leak (behind the laundry washmg machmes) 
md one creeplng tollet while lnspect~ng the property, suggest~ng that Coral Seas prov~des effectlve 
md t~mely maintenance to its water-using fixtures However, since even a single drippmg tap can 
qaste up to 10,000 IGlyear (2,000 J$/year) and an overflowmg to~let can easlly lose 53 000 IGtyear 
:I 0,600 J$/year), Coral Seas should persevere In ~ t s  leak detect~on and malntenance efforts 

Description and rating of the recommended act~on (H = hlgh, M = moderate, L = low) 

Mamtamng Coral Seas' water-usmg fixtures In proper workmg order requlres an effectlve preventlve 
mamtenance program and the collaboration of all employees All staff members -- and In particular 
housekeepers, kltchen and laundry workers -- should be trained to detect leaks and malfunct~onlng 
tollets (leaky flapper valves stlcklng flush mechanism overflowmg toilet tanks), and to promptly 
report these problems to mamtenance 

Mamtenance staff should have the tralnlng and the means to promptly answer the mamtenance 
requests and to conduct a regular and effective preventlve maintenance program As part of the 
preventwe mamtenance program, mamtenance staff should conduct the followmg operations 

Cost effectiveness = H 4ct1on's env lmpact = M 

Replace m ~ s s ~ n g  or damaged faucet aerators 
Ensure that there are no excessive leaks In the valves whlch dlvert water from the tub faucet to the 
shower head -- that is only a mln~mum amount of water should come out of the tub faucet wh~le 
the valve 1s on the "shower ' positlon 
Ensure that there are no evcesslve leaks around the packmg of tub and slnk faucets 
Per~odrcally clean the carbonate depos~ts from shower heads Clogged shower head may 
encourage guests to take baths rather than showers -- an average bath consumes 4 tlmes more 
water than a shower 
Ensure that tub and slnk stoppers seal properly Reparr or replace ieak~ng stoppers 
Check for broken flush lever mechanisms A damaged or jammed flush mechan~sm can waste 
more than 5 IGIm~nutes (7 200 IGIday) untd it 1s detected and corrected 
Check for damaged and leahng tollet flapper valves 
Remove scale depos~ts in to~let tanks that obstruct the flapper valve 
Adjust the water level In tollet tanks to the mmmum level required for proper operation An 
ewesslvely h~gh water level in the to~let tank can waste up to 0 5 IGIflush lettmg the water level 
rise above the top of the tank overflo~c pipe can result In a constant loss of more than 0 5 IGlm~n 

Cost = L 

The cost of these malntenance operatlonc 15 generall~ minimal 
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Env aspect 1 Descr~ptlon and rat~ng of the recommended act~on (H = hrgh, M = moderate, L = low) 
I I 

Water use 

0 Install faucet aerators wherever posslble Many of Coral Seas' faucets are not equlpped wlth flow 
aerators (e g , kltchen, laundry guest bathrooms, and guest room krtchenettes) The absence of these 
low-cost water-savmg dev~ces contributes to the excessive consumption of water at Coral Seas 

Actron's env lmpact = M 

The use of flow aerators IS part~cularly Important rn areas where taps are used frequently or left 
runnlng for long per~ods of t ~ m e  

Cost = L Cost effectweness = H 

I T h ~ s  recornrnendatlon is detalled In Project 1 

Water use 

0 In add~tron to flow aerators the output of faucets can be further controlled by adjusting the shut- 
off valves located on the plpes that brrng water to the faucets In many cases these valves are wrde 
open and thus subject the faucets to the full pressure carrled by the water drstrrbutlon system These 
valves should be adjusted to lower the water pressure actrng on the faucets and reduce then maximum 
flow output 

Act~on's env rmpact = M 

I Coral Seas should use thls technrque to lrm~t the output of ~ t s  older faucets whlch cannot accommodate 
flow aerators and cannot be econom~cally replaced by new faucets 

Water use 

Cost = L Cost effectiveness = H 

Contlnue the rnstallat~on of low flow shower heads Smce the low flow shower heads mstalled by 
Coral Seas use less than I 0 IGlm~n as compared to more than 2 5 IGImrn for standard shower heads 
the rnstallatron of these devlces IS a very cost effectrve water and energy conservatron measure At the 
time of the aud~t, Coral Seas had already purchased and installed several such low-flow shower heads 

Actron's env rmpact = M 

6 Ensure that all guest bathroom s~nhs  are equ~pped w~th  stoppers whlch seal properly The lach of 
properly fittrng stoppers forces guests to use runnmg faucets when shavrng washrng clothes etc 
None of the 8 guest bathrooms and hrtchenette slnhs ~nspected had toppers 

O Ensure that ~f the tubs are equlpped nlth stoppers these do not leak Poorly fitt~ng or leahrng 
stoppers lead guests to use rnorc Liatcr whenever thej tahe baths 

O Smct baths consume on average 4 times more nater than showrs  Coral Seas may want to 
d~scourage guests from tabrng baths In such a case Coral Seas should remove all tub stoppers or 
d~smantle all tub stopper mechan~sms 

Cost = LIM 

Water use 

Hagler Badly 

Cost effectlveness = M 

Thls recommendation IS detalled In Project 2 

Cost effect~veness = H Actlon s env lmpact = M Cost = L 
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1, ~ n v  aspect 

Water use 

u Water use 

I Water use 

Description and rating of the recommended action (H = high, M = moderate, L = low) 
I I 

Install flow dlverters In the water tanks of all posslble convent~onal to~lets (I e , to~lets whlch are 
equ~pped w ~ t h  large water tanks and therefore use between 3 3 to 4 2 IG per flush) Flow diverters fit 
at the end of the hose wh~ch feeds water to the to~let bowl's refill plpe, and they divert to the water 
tank part of the flow that would othenv~se dram to the to~let bowl 

Act~on's env impact = M 

T h ~ s  s~mple dev~ce can therefore be used to 
1) regulate the amount of water sent to refill the tollet bowl, 
2) set a su~table water level In the to~let bowl (very often the water level In the to~let bowl IS 

unnecessar~iy h~gh), and 
3) avotd overfill~ng the to~let bowl (once the water reaches the max~mum allowable level m the 

bowl, all add~t~onal water added to the bowl 1s automat~cally d~scharged from the toilet) 

Flow diverters can be easdy Installed on most convent~onal to~lets and can save from 0 4 to 0 8 IG per 
flush 

Cost = L Cost effect~veness = M 

Install d~splacement devlces In the water tanks of convent~onal toilets (3 3 to 4 2 IGIflush) The use of 
these dev~ces can reduce by approx~mately 0 4 IG the amount of water used for each flush This water 
conservation measure requlres only a mlnlmum ~nvestment slnce to~let dams are generally home-made 
(plastlc bottles filled with pebbles and water) 

Th~s  recommendat~on 1s detailed in Project 3 

Th~s  recommendat~on 1s deta~led In Project 4 

Act~on's env ~mpact = M 

This recornrnendatton IS deta~led In Project 5 

Cost = L 

Actlon s env lmpact = M 

Hagler Badly 

Cost effect~veness = M 

Establish a pol~cy to replace any damaged or unusable guest bathroom to~let w ~ t h  a water-sav~ng 
to~let ( I  e a tollet that uses 1 3 IG/flush) 
Replace conventlonal to~lets w~ th  1 3 IGIflush tollets In frequently used public or employee 
restrooms 

Cost = M Cost effectweness = M 



Env aspect 

Water use 

Water use 

Energy use 
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Descrlptlon and ratrng of the recommended a c t ~ o n  (H = h ~ g h ,  M = moderate, L = low) 
I I 

Actlon's env ~mpact = H I Cost = M I Cost effectiveness = M 

@ Cons~der collect~ng and using ramwater for the laundry or other operations 

Smce ramwater 1s vmually free, plentiful durlng at least 6 months of the year, and relat~vely clean, ~t 
1s an Ideal source of laundry water Collected rain water contams llttle dissolved iron wh~ch stalns 
h e n s  and towels ~t 1s also naturally soft and should therefore m~n~mize  the use of thls property's 
water softening system 

T h ~ s  recommendatron 1s deta~led In Project 6 

Q Replace the float valve whlch llmlts the mawmum allowable helght of water En the storage tank 
Currently, the fiillng of the storage tank 1s controlled manually by the property's staff T h ~ s  
practlce 1s rather wasteful slnce the storage tank can easdy overflow ~f the water Inlet 1s not shut 
off ~n a tlmely fashlon Based on the wetness of the surroundmg ground, ~t would appear that the 
storage tank overflows much too often 

Act~on's env lmpact = M 

Q Repa~r the leaklng plpes at the outlet of the storage tank 

0 Repalr the broken mosqulto nettrng whlch covers the water storage tank An open storage tank 
greatly Increases the rlsks of contam~natlng the property s potable water supply 

Cost = L Cost effect~veness = H 

Q The swlmmlng pool's filtration system IS equlpped wlth a 1 5 HP ( 1  1 LW) pump The pool 
keeper occasionally turns the pump off during nlghttlme (from 10 PM to 8 A M )  but normally this 
pump operates 24 hours per daj 

Q Conslder ~ncreaslng the size of the pressure tank or decreasmg the output of the pump The 
exlstlng pumplpressure tank configuration 1s poorly slzed and forces the pump to cycle (on/off) 
much too frequently Thls excesslve cyclmg wlll shorten the servlce hfe of the pump 

Exper~ence shows that in most cases pool hater quallt\ can be maintamed by runnlng the filter 
pumps for onlv 12 to 16 hours per d a ~  Coral S e a  should therefore mahe 11 a regular hablt to shut off 
~ t s  filter pimp at nlght In order to sake energ  and to Increase the service llfe of the pump 

Act~on's env lmpact = M 

Hagler Ballly 

Cost = L Cost effectiveness = H 
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Env aspect 

Energy use 

Energy use 
llghtlng 

Energv use 
hght~ng 

Energq use 
alr-cond~tlonlng 

Fntrgx use 
iir-conditlon~ng 

Description and ratlng of the recommended action (H = high, M = moderate, L = low) 

The hotel should cons~der the use of key swltches In guest rooms to control the use of hght~ng, alr 
condltloning, and appliances when the guest 1s not In the room Thls type of system 1s very 
popular In Europe, where most of the Coral Seas' clientele IS from 

4ct1on's env lmpact = M 

There IS a large number of mcandescent bulbs used around the property Wherever possible, Coral 
Seas should conslder retrofittmg exlstlng hghts wlth energy effic~ent fixtures (e g compact 
fluorescent bulbs) -- prlorlty should be glven to replacing the Incandescent bulbs that have a med~um 
to hlgh wattage (60 W or hlgher) or that bum for long periods of tlme (> 8 hours per day) 

Cost = M 

Alr-cond~t~oners, generally the largest slngle users of energy In guest rooms, can also be eas~ly 
controlled with occupancy sensors Coral Seas 1s encouraged to cons~der the use of occupancy 
sensor slnce, in the part~cular case of thls property, thls control measure could offer a faster 
payback perlod than the use of key sw~tches 

This recommendation is detailed in Project 8 
I I 

Cost effect~veness = M 

Act~on's env lmpact = M I Cost = L I Cost effect~veness = H 

Cost effectiveness = M Actlon's env lmpact = M 

Q Establish a program to regularlv clean all guest room hght bulbs to ensure they perform at 
maxlmum effic~ency The aud~t  team found many dlrty bulbs in the guest rooms and guest baths 

Cost = M 

Dusty or dirty bulbs glve 113 less hght and therefore waste approximately 1/3 of the energy consumed 
For example a d~rty 60 W bulb produces no more hght than a clean 40 W bulb and therefore wastes 
16 hWh of energy (75 J$) over ~ t s  servlce hfe 

hc t~on  sen \  impact = M I Cost = L I Cost effect~veness = ) I  

Act~on s env lmpact = M 

€3 The maintenance staff should ensure that the ekhaust vanes of all a/c units are closed An open 
ekhaust vane lets fresh outs~de arr enter the room and thus forces the a/c unlt to work harder Slnce all 
Coral Seas guest rooms recene plentq of fresh alr through improperly sealmg louvers and doors the 

Q The louvered wlndows and the large gaps under the entrance doors result In a s~gnlficant heat galn 
In the guest rooms which adds to the load and energy consumption of the air condlt~on~ng unlts Thls 
propertb should therefore ~nstall durable heather strlpplng on the louvered windows and at the base of 
the entrance doors of ~ t s  alr-cond~troned guest rooms 

Cost = L 

addltlonal fresh alr suppl~ed bq the exhaust vane 1s not necessary and wasteful 

- 

Cost effect~veness = M/H 

Hagler Badly 
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Env aspect 

Energy use 
hot water supply 

- -- 

Sohd waste 
generatlon 

Sohd waste 
generatlon 

Use of 
hazardous 
chemlcals 

Descrlpt~on and ratlng of the recommended act~on (H = h~gh, M = moderate, L = low) 
I I 

Action's env lmpact = M 1 Cost = L 1 Cost effectiveness = H 

0 The hot water supplied by most water heaters at Coral Seas is excesswely hot Coral Seas should 
therefore ensure that all water heater thermostats are set to the "energy efficiency" range Indicated on 
the thermostats 

Hlgh water heater temperatures increase heatlenergy losses from the surface of the water tanks and hot 
water plpes, and Increase the r~sh of scaldlng guests and employees In many parts of the US setting 
water heaters higher than 120°F 1s prohlblted by law 

- 

Act~on's env lmpact = H 

The hotel should Install trash cans around the property to make ~t easler for guests and employees to 
throw items away 

T h ~ s  recommendation IS deta~led In Project 9 

The audlt team noted considerable trash on the grass around the hotel In the bushes, and over the 
fence on the adjacent lot Emptymg these trash cans on a regular basls should be a lot easler than 
conbtantly collecting trash around the property and periodically hauling large amounts of garbage 
from the adjacent lot 

0 Coral Seas should Implement a hotel-wlde recycling program to segregate glass plast~cs metal 
cardboard paper, and green waste from its general waste stream 

Cost = M 

Act~on's env impact = M 

Actlon's env Impact = H I Cost = L 

- - - - -  

Cost effectiveness = M 

- - -  - 1 Cost effectiveness = H 

Cost = L 

Q Avoid the use of dram cleaning chemicals whenever posslble Dram cleanlng chemicals are toxlc 
hazardous and expensive they should therefore be used sparingly and only as a last resource 
Furthermore when drscharged to an on-site wastewater dlsposal system these ~hemrcals harm the 
bacteria whrch decompose and purify the waste In septrc tanks and tile fields The destruction of these 
beneficral bacteria lncreases the rate at whlch solrds accumulate In septic tanks lncrease the poss~bilit> 
of clogglng the tlle fields and lncreases the mass of pollutants hhlch reach the ground water table 

Cost effect~veness = M 

The marntenance staff should first tn to clear clogged drams wlth a plunger or snake before usmg 
chemrcals Snakes are long hlghh flevrhlt metal wlres or colls tvhlch are ven effect~ve In cleanlng 
and unclogg~ng drains the\ can be operated manually or powered through a dnll-l~he dev~ce The 
cost of these tools range from 20 US$ for manual snahe to 250 US$ for a top-of-the-Ilne power- 
drrven snahe 

Hagler Badly 
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I Env aspect 

Damage to the 

II ecosystem 

Damage to the 
ecosystem 

8 The aud~t  team found that a cons~derable amount of trash 1s dumped on the empty lot adjacent to 
the hotel Although the hotel staff md~cated that most of this trash 1s placed there by the guests, t h ~ s  
seems to be unhkely smce most of the trash 1s elther wrapped m plast~c bags or conslsts of old 
:hem~cal or paint contamers 

Descr~ption and rat~ng of the recommended action (H = hlgh, M = moderate, L = low) 

4ctlon's env ~mpact = H 

Currently, Coral Seas discards in the morass the waste that is removed from the kitchen's grease 
trap Smce the dlsposal of solid waste and sludge in bodles of water (I e , the morass) 1s 
prohibited by Jamaica's Natural Resources Conservat~on Authority Act Coral Seas should put an 
end to this practice 

The hotel staff should be instructed that it 1s not acceptable to d~spose of trash in t h ~ s  way, smce the 
xactlce 1s both harmful to the environment and unattract~ve In addlt~on, the grounds staff stated that 
:he hotel pays for the lot to be cleaned several t~mes  per year T h ~ s  cost could be greatly reduced by 
~nform~ng staff that t h ~ s  practice wdl not be tolerated 

T h ~ s  waste (1 e the layer of grease sklmmed from the trap and the sohds collected from the 
bottom of the trap) should be placed in a plastic bag and thrown out along wlth the property's 
solid waste Alternatively Coral Seas could d~scard only the grease and d~spose of the sol~ds In 
its compost pile 

Cost = L 

Action s env impact = H 

Coral Seas should also stop discharging the untreated effluent from its kltchen In the morass The 
discharge of sewage and noxious effluents In bodles of water 1s also prohlb~ted by Jamaica's 
Natural Resources Conservation Author~ty Act 

Cost effectweness = H 

During the cleaning operations the groundsman pours powdered bleach into the grease trap to 
neutralize odors and to kill the harmful bacterla present in the waste ' Since bleach harms the 
fauna and flora in the morass k~lls the benefic~al bacter~a whlch degrade waste In septrc tanks and 
t ~ l e  fields and does not A111 all of the harmful bacter~a In the waste Coral Seas should 
discontinue this practlce ~mmediateh The odor problem can be greatly mmmlzed bv 1 ) cleanrng 

Cost = L 

the grease trap more frequentlj and 7)  placmg the collected waste In a closed plastlc bag 

Cost effectiveness = NIA 

Hagler Ba~liy 
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Env aspect I Descript~on and ratlng of the recommended act~on (H = hlgh, M = moderate, L = low) 

Consider converting to a computerued reservation and account~ng system This convers~on wdl 
reduce paper waste and provide Coral Seas w~th more rellable cost-trackmg system 

FRONT OFFICE 

PURCHASING 

Sohd waste 

Cost effectiveness = M 

generatlon 

generatlon 
Cost = M Sohd waste 

- 

Sohd waste 
generation 

Act~on's env impact = M 

Solld waste 
generatlon 

Q Purchase as many recycled paper products as posslble (office paper, todet paper, faclal tlssues, 
paper towels, etc ) Most paper products manufacturers have envlronmentally-fr~endly alternatlves 
which contaln a minlmum of 20% POST CONSUMER waste The prlce and qualtty of recycled 
paper products are often comparable to those of virgln paper products The use of these products also 
helps to convey the hotel's concern for the env~ronment to its guests 

Cost effectweness = NIA Act~on's env impact = H 

0 The hotel uses too many plastlc bags the three Coral Seas properties use approximately 1 000 
large plastic garbage bags per month resulting in an expenditure of 120,000 J$/year 

Cost = L 

Actlon s env lmpact = M 

Smce these bags are malnly used to collect garbage yard waste, and laundry, Coral Seas could 

- - - - - - - - - - - -- 

Cost = L st effectlveness = H 

drastically reduce ~ t s  consumption of plast~c bags by controllmg the hablts of ~ t s  employees and 

0 All housebeeplng cleanmg products are purchased In ind~v~dual and d~sposable bottles The 
purchas~ng manager should looh Into the posslbil~tv of purchasing these items In bulh concentrated 
form mtead Concentrated products are less elpenswe due to lower packagmg cost and they can be 
used bv the househeepers In re-fillable pump bottles Swltchmg over to bulh concentrated products 
b111 therefore save lnonev and reduce the amount of pachagmg waste generated by the hotel 

replacmg disposable bags w~th durable and reusable canvas bags These alternatlves will be discussed 
later In the report but the purchasmg manager should tightly control the purchase and use of these 
bags 

Hagler Badly 

Act~on s env impact = M Cost = L Cost effectiveness =H 
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Use of 
hazardous 
chem~cals 

I Env aspect 

I Act~on's env impact = M I Cost = L 1 Cost effectiveness = H 

Description and rating of the recommended action (H = high, M = moderate, L = low) 
I I 

0 The hotel needs to reduce ~ t s  use of tox~c  chem~cals (e g , housekeepmg cleaners, dram cleartng 
chem~cals, bleach) These chem~cals harm the beneficla1 bacter~a which purlfy the waste In septlc 
tanks and t ~ l e  fields, and may be largely responsible for the property's need to use expenswe 
enzyme treatments to re-mtroduce bacteria to the system These enzyme treatments are est~mated 
to cost 3,000 J$ per month and could be reduced if the property used fewer hazardous chemlcals 

0 If the enzyme treatments are contmued the purchasing manager should check w ~ t h  the suppller to 
find out how the enzymes should be stored Generally, enzyme treatments should be kept at 
temperatures less than 120 degrees Fahrenhe~t and t h ~ s  temperature IS likely exceeded In the 
chemlcal storage room H ~ g h  temperatures degrade and reduce the effect~veness of these 
products 

Hagler Ba~lly 
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Env aspect I Description and ratmg of the recommended actlon (H = high, M = moderate, L = low) 

GUEST ROOMS AND HOUSEKEEPING 

General 
housekeeplng 
I S S U ~ S  

Water use I 
energy use I 
generation of 
water pollutants 

Water use / 
energv use / 
generatton of 
uater pollutants 

O Create a checklist, or personal actlon plan, for housekeepers to ensure they are aware of and 
:omply wlth the conservation measures adopted by Coral Seas Examples of Items that should be 
~ncluded In thls checklist Include 

-- - - 

4ctlonYs env lmpact = M 

Turn the ak off (or lower the ak settmg) when entermg the room 
Make sure the ak unlts are not obstructed by curtams and furniture 
Before leavmg the guest room, turn off all llghts, televisions and radlos, ensure that faucets and 
toilets are not runnlng, close all louvers and wlndows ( ~ f  the ak IS left on or ~f the room IS cool) 
Check for and report malfunctlonlng equlpment and fixtures Pay particular attention to water 
leaks In tollets, faucets and shower heads, excessively high flows from faucets or shower heads, 
stick~ng tollet flush handles, smk and bathtub stoppers whlch don't work or don't fit properly, 
damaged wmdows or louvers, scaldmg hot water, malfunctlonlng air condltloners 
Do not replace the trash can llners (plastlc bags) unless these are solled or otherwise unacceptable 
for further use 
Collect and separate all recyclable Items left In guest rooms 
Remove used soaps and arnen~tles only at checkout 
Etc 

Cost = L Cost effectiveness = H 

A sample of a "Personal action plan ' for housekeepers IS provlded In Appendlx IV 

O Currenth the hotel ua5hes ~ t s  guest bedspreads after ever) checkout Thls practlce 
1 ) Increases the propem s consumptlon of water energj and detergent 
2)  lncreases the laundrk s horhload 
3) shortens the servlce llfe of laundrv equlpment, and 
4) Increases the wear and tear on the bedspreads forcmg Coral Seas to replace them more 

frequently 
Smce many hotels wash thew bedspreads only once per month and more often only if needed Coral 
Seas should conslder modlfylng ~ t s  current practices 

Actlon's env lmpact = H 

Thts recommendatton 1s detalled In Project 10 

Hagler Badly 

Actlon s env llnpact = H 

0 Let guests declde ~f they want to replace thew towels every day International and Jamalcan 
(JHTA) experience has revealed that t h ~ s  measure can reduce the laundry load by up to 20% By 
reducmg the amount of materlal processed through the laundry Coral Seas will be able to lower ~ t s  
water chemicals and energy consumptlon and costs The hot1 1 wlll also be able to reduce the volume 
of wastewater processed through ~ t s  septlc system 

Cost = L Cost effectiveness = H 

Cost = NII Cost effectiveness = H 
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C Env aspect 

Energy use 

C Energy use 

$ 
I 

Solrd waste 
generatlon 

I0 

Descrlptlon and ratlng of the recommended action (H = hlgh, M = moderate, L = low) 
I I 

Q Many guests leave the air conditioner runnlng and lights on after leaving their rooms Coral Seas 
should place a tactful note In the rooms to encourage guests to turn off alr conditioners and hghts 
whenever they leave their rooms for extended periods 

Action's env impact = M 

Other action that can be taken by Coral Seas to reduce the energy consumed by ~ t s  a/c unlts include 

When enterlng a guest room, ask the housekeepers to turn the a/c units off or, if this IS 

unacceptable to the guests to adjust the aft thermostat to a "low cool" setting (or the lowest 
poss~ble sett~ng) 
Unless special ventllat~on is requ~red, ask housekeepers to keep the doors of a~r-conditioned guest 
rooms closed thls will keep the room cooler and prevent Insects (especially mosqu~toes) from 
entering the room If the door must be left open during guest room preparatlon, ask housekeepers 
to turn off the a/c units The audlt team observed that many housekeepers left guest room doors 
open for extended periods wh~le  clean~ng desp~te the fact that the alr conditioner was on 
Invest~gate the poss~bllity to control the operation of the alc unlts wlth infrared sensors and 
magnetic door switches 

Cost = L 

Action's env lmpact = M I Cost = NII I Cost effectweness = H 

Cost effectiveness = H 

Housekeepers should close the curtarns durlng the day In a~r-cond~tioned rooms T h ~ s  w ~ l l  keep the 
rooms cooler thus reduclng the need for air-condltlon~ng when the guests return 

Act~on's env lmpact = M I Cost = Nil I Cost effect~veness = H 

O Several househeepers told the aud~tors that they change the guest bathroom soaps every day 
whether they have been fully used or not They should Instead leave the used soap In the bathroom 
and prov~de a fresh bar just In case the guest needs ~t 

Replacmg bars of soap every day costs the hotel approumateh 27 300 J$ per vear about twlce what 
it should be spendlng 

Hagler Bailly 
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Env aspect 

Sohd waste 
generatlon 

Solld waste 
generatlon 

Solid waste 
generation 

Damage to the 
ecosystem 

Descr~pt~on and rat~ng of the recommended actlon (H = h~gh ,  M = moderate, L = low) 
I I 

4ctlonYs env impact = M Cost = L Cost effect~veness = H 

Coral Seas should reduce the number of plast~c bags currently used by the housekeepmg staff The 
housekeepers use too many large plast~c bags to collect dirty laundry and trash from the guest 
rooms 

Housekeepers should be given reusable cloth or canvass bags to collect dlrty h e n s  from 
guest rooms These bags can e~ther be purchased or made from old sheets or table cloths 

Whenever possible, housekeeper should empty the contents of guest room trash cans Into a 
larger collection bag or reusable container, rather than automat~cally removlng and replacmg 
the trash can liners The plastlc trash can h e r s  should be replaced only when damaged, 
solled or no longer fit for reuse 

If the trash can liners are removed these should be tled close and not placed into a larger 
plastlc bag 

- 
Q The use of aerosol alr fresheners should be avolded Many Jamaican hotels used liquid alr 

4ct1on s env lmpact = M 

fresheners in a pump bottle w ~ t h  much success These products are less expensive since they can be 
purchased in bulk, and w~l l  reduce the amount of waste produced by this property 

- - 

Cost = L 

Q Currently partially-used rolls of toilet paper are removed from guest rooms and thrown away 
These rolls should be left In the guest bathrooms unt~l they are almost empty and then should be 
removed for use in the employee bathroom Guests do not necessarily need a fresh roll of tollet paper 
at check-in 

- - - - - - - - - -- - 

Cost effectiveness = H 

Actlon's env lmpact = M 

Actmn's env impact = M I Cost = L I Cost effect~veness = MIH 

Q Housekeepers use an excessive amount of chlorlne bleach for cleanlng guest rooms When 
discharged to an on-site wastewater dlsposal scstem t h ~ s  chemlcdl harms the bacterla which 
decompose and purlfy the waste In septlc tanhs and tlle fields The destruction of these beneficla1 
bacter~a lncreases the rate at uhlch sollds accumulate In septlc tanhs Increase the poss~bll~ty of 
clogglng the t~ l e  fields and Increases the mass of pollutants whlch reach the ground bvat~r table 

Cost = L 

Coral Seas should try to ~denttfk less llarrnful cleanlng products or minirnlze the amount of bleach 

Cost effectiveness = H 

- 
used bv housekeepers 

Hagler Bailly 
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@ 
Env aspect I Description and rating of the recommended action (H = high, M = moderate, L = low) 

LAUNDRY 

8 Water use 

!I Energy use 

Energy use 

Energy Use 

' Damage to the 
ecosystem 

Q The laundry often washes loads that are not full T h ~ s  practlce should be dtscouraged, smce it 
wastes water, energy and chem~cals The hotel should have enough turns of towels and sheets to 

allow the laundry to leave partla1 loads to be washed the next day 

Act~on's env ~mpact = M 

Actron's env lmpact = M I Cost = L I Cost effectiveness = H 

0 The laundry staff should sort laundry by type (1 e sheets tablecloths towels) and determme the 
optimal drymg time for each type of laundry The aud~t  team found that laundry 1s often m~xed and 
that the dryers are generally set for a one-hour drymg tlme regardless of the type of load One load 
was found with 25 mmutes of drying time remalnmg and all but three pleces already completely dry 

Cost = L 

Segregatmg types of laundry will allow for a more even drymg and shorter drymg tlmes for thmner 
h e n s  

Cost effect~veness = H 

Act~on's env impact = M I Cost = L I Cost effectiveness = H 

Q The door on one dryer does not close fully and its seal is broken, allowing heat to escape when the 
dryer is operatmg This should be fixed as soon as possible The laundry staff should be trained to 
notify the mamtenance department whenever there IS a problem w ~ t h  the dryers to prevent wasted 
energy 

0 Dryer loads are not always full If the washers and dyers are not appropr~ately s~zed for one load 

Act~on s env lmpact = M 

The laundrv uses too manv detergents and other chem~cals In each load of wash According to the 
laundrk staff a powder detergent a fabrtc softener a general purpose degreaser and a rust and stain 
remover are used in evert load 

Cost = L 

~- ~ 

to be moved d~rectly from the washer to the dryer (that is if they don t have the same capacity) the 
laundrv staff should be aware of each dryer s capacity and d ~ v ~ d e  the laundry accordmgly It wastes 
energy to dry less than a full load 

The laundrk staff should identlfk effective and b~odegradable products and reduce the number of 
chem~cal used For Instance heav~lv-stained Items could be separated and pre-washed thus 
elirnmating the need to add a staln remover In everv load T h ~ s  will save the hotel money and reduce 
the amount of harmful chemicals going Into the septic system 

Cost effectiveness = H 

Action s env lmpact = M 

Hagler Ba~lly 

Cost = L Cost effectiveness = M 
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The kltchen staff currently uses a great deal of alumlnum foll and plastlc wrap The hotel should 
, purchase sealable, reusable plast~c contamers (e g , Tuppenvare) to reduce the use of dlsposable 
plastlc wrap for food storage The hotel staff should be mstructed to mln~rnlze the disposable wraps 

Env aspect 

RESTAURANT AND BAR 

Descnpt~on and rat~ng of the recommended act~on (H = h~gh, M = moderate, L = low) 

Sohd waste 
generatlon 

Sohd waste 
generatlon 

KITCHEN 

- - 

Sohd waste 
generatlon 

Solld waste 
generat~on 

Cost effectlveness = M 

Actlon's env lmpact = L Cost = L Cost effectiveness = H 

generatlon 
Cost = L Solld waste 

Q Purchase sealable, reusable plastic contamers (e g , Tupperware) to reduce the use of d~sposable 
plastlc wrap for food storage The hotel staff should be Instructed to mln~mlze the use of plastic wrap 
and alummum foll 

Act~on's env lmpact = L Cost = L Cost effectiveness = H 

Actlon's env lmpact = M 

0 Do not glve straws out automatically wlth drlnks Place straw d~spensers on the bar or ask guests 
~f they need a straw before servmg the drlnks Also, replace plastlc straws wlth paper straws 

Actlon's env lmpact = M Cost = L Cost effectlveness = H 

Q The hotel uses a varlety of dlsposable plast~c cups plastlc and paper plates, paper towels and 
plastic utenslls Smce dlsposable tableware Items are not cheap and eventually end up as sohd waste 
thelr use should be discouraged and tlghtly controlled 

Q Coral Seas should purchase more glasses for ~ t s  bar Currently the bartender beglns usmg 
d~sposable cups whenever the bar runs out of clean glasses 

Actlon s env lmpact = L Cost = unknown Cost effectiveness = unhnown 

The hotel should conslder offering some of ~ t s  more popular beers and drlnhs on tap ~nstead of ~n 
bottles 

Hagler Ballly 
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Env aspect I Description and ratmg of the recommended action (H = high, M = moderate, L = low) 
/ - 

GARDENS 

Water use 

Water use 

Water use 

Solid waste 
generation 

Solid waste 
generatlon 

Act~on's env lmpact = M 

The grounds staff should spread mulch under the plants around the property Thls wili help retaln the 
mo~sture in the ground, allowing less frequent watering of the plants 

0 Currently the lawns are generally watered in the middle of the afternoon wlth the use of 
spr~nklers Instead the hotel should water its gardens In the evening or In the early mornmg In order 
to reduce the amount of water lost to evaporatlon In addition, the hotel should ensure that the 
spr~nklers are placed in such as way that the sidewalks are not bemg watered along wlth the grass and 
plants 

Cost = L 

0 All hoses should be equipped wlth spray nozzles to prevent water flow when it is not needed The 
audit team noted several hoses runnlng unnecessarily, one for over an hour, espec~ally when sidewalks 
are begin cleaned 

Cost effect~veness = M 

Cost effectiveness = H Actton's env lmpact = M 

Action's env impact = M 

Discont~nue the practlce of using disposable plastlc bags to collect yard waste The hotel should 
instead use a wheelbarrow a yard cart or sturdy and reusable canvas bags for thls purpose 

Cost = L 

Actlon's env impact = L 

Action's env impact = H I Cost = L I Cost effectiveness = M 

Cost = Nil 

Q The hotel should keep ~ t s  compost pile free of non-biodegradable items (e g general trash, plastic 
bottles bags and contamers) or send all yard waste to ~ t s  off-slte compost heap This compost should 
be processed appropriatelv and used as fertllrzer and mulch on the property 

Cost effectweness = H 

Cost = L 

Thls recommendat~on IS detalled In Project 1 1  

Cost effectiveness = H 

Hagler Badly 
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Current srtuation 

Most faucets In guest rooms (bathrooms and krtchenettes), back-of-house areas (laundry 
room, kltchen, bar), and publlc areas (publlc restrooms) are not equrpped wrth flow aerators 
In fact, only 2 of the 12 faucets rnspected rn guest rooms and public restrooms were 
equlpped wlth these water-savrng dev~ces 

Some of the maxlmum flows measured by the audit team In guest rooms and back-of-house 
areas are lrsted below 

5 Detailed Analysis of Selected Recommendations 

Project I: Install flow aerators on all faucets 

Summary of results and benefits 

+ Reduces water consumptron and wastewater generation by 7,300 IG/year, 
corresponding to savings of 1,470 J$/year for each flow aerator installed on a typrcal 
faucet 

+ Saves energy and money by reducrng the use of hot water from faucets 
+ Reduces the volume of wastewater drscharged to the property's septic tanks and tile 

I fields, thereby improving the performance of the on-site wastewater disposal systems 

I The payback~periid of thrs water conservatron measure is typically 2 to 4 weeks 

I Location I Maximum flow I Aerator 

I Room 10 1 bathroom smk I 0 8 IGImrn I Yes 

I Room 205 bathroom slnh I 3 3 IGlm~n I no 

Room 102 bathroom smk 

I Laundn hot uater faucet I 1 7 IGirnln I n o  

2 5 1GIm1n 

Room 102 k~tchenette s ~ n h  

Room 1 09B hltchenette s~nh 

k~tchen slnh 

(rated at 1 7 1G/min max) 

no 

Install flow aerators on all faucets whlch can be equlpped wrth these ~nexpenslve water 
savrng devrces Flow aerators screw drrectly at the end of faucets and reduce thelr output 

3 3 1GIm1n 

3 3 lG/mln 

7 7 1GIm1n 

cold v.ater faucet 

Hagler Badly 

no 

no 

no 

2 9 IG/mln no 
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without affecting the "feel" of the flow 

The maximum flow output of standard aerator models ranges from 1 3 to 2 1 IG/mln 1 3 or 
1 7 IGImin aerators are generally used for bathroom faucets, while 2 1 IGImin models are 
generally installed on kitchen or bar faucets In most mstance, the actual output of an aerator 
is well below ~ t s  rated maxlmum output (thls 1s evident in the output of the aerator in room 
101) 

The use of flow aerators 1s particularly Important on faucets that are used frequently (e g , 
public and employee restrooms), are left runnmg for long periods of time (e g , kitchen, bar I 

and laundry room), or have exceedingly h~gh outputs Flow aerators also save energy by 
reducing the amount of hot water drawn from faucets - 

Innut. assumotlons and calculat~ons 

a) Calculation of the savlngs achieved by instaliing a flow aerator on a typical faucet 

Assume the typical faucet is operated for 10 minutes per day 
Assume the flow of the typlcal faucet with no aerator 1s 3 0 IGImin By installing an 
aerator, this flow can be reduced to less than 1 0 IGImin 
The cost of water is 202 J$/1,000 IG 

The savings achieved by installing an aerator on a smgle faucet are 

Water savings = (10 minldaylfaucet) x (3 0 IGImin - 1 0 IGImin) x (365 dayslyear) 
= 7,300 IGIfaucetlyear 
= (7,300 IGIfaucetlyear) x (202 J$/1,000 IG) 
= 1,470 J$/faucetlyear 

b) Calculation of the irnplementatlon cost and payback per~od 

The cost of a faucet aerator ranges from 30 to 60 J$ Therefore the cost effectlveness of 
thls measure is 

1. 
lmplementation cost = 60 JVfaucet - 
Paj b a d  period = (~mplementat~on cost) 1 (annual sav~ngs) 

= (60 J$/faucet) 1 ( l 470 J$/faucet/jear) 
= 2 weeks 

Hagler Badly 
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Comments 

The savlngs achleved wlth flow aerators can just@, In certaln cases, the cost of 
purchas~ng new fixtures to replace old fashioned faucets whlch cannot be equ~pped wlth 
aerators The followtng table dlustrates t h ~ s  potnt by presentmg the savmgs resulttng from 
the purchase of aerators and new fixtures for faucets that are operated from 5 to 60 
mmutes each day 

1 6 0  1 43 800 1 8 820 1 < 3 days 1 4 months I 

Note The savmgs presented In thls table are based on the same flow assumptions used 
In the preceding calculat~ons -- that IS, m t ~ a l  flow of 3 0 IGlm~n reduced to 1 0 
IGImm wlth the use of an aerator or w ~ t h  a new fixture equ~pped wlth an aerator 
The cost of a new faucet 1s est~mated at 3,000 J$ 

Payback per~od for 
a 3,000 J$ faucet 

4 years 

2 years 

1 year 

6 months 

In areas where hot water IS drawn from the faucets, the ~nstallat~on of a flow 
aerator will also save energy bv reductng the consumption of hot water 

Payback perlod for a 
60 J$ aerator 

1 month 

2 weeks 

1 week 

< 4 days 

Faucet use 
(mlnlday) 

5 

10 

20 

40 

Hagler Badly 

Water savmgs 
(IGIyear) 

3,650 

7,300 

14 600 

29 200 

Water savmgs 
(JWyear) 

735 

1,470 

2 940 

5,880 
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Project 2: Install low-flow shower heads 

Summary of results and benefits 

Install~ng a low-flow shower head in a guest bathroom reduces water consumption by 
5,300 IG/year and electric~ty consumption by 590 kWWyear, and saves the property 
3,s 10 J$/year In water and electricity 
Reduces the volume of wastewater discharged to the property's sept~c tanks and t ~ l e  
fields, thereby lmprovmg the performance of the on-site wastewater d~sposal systems 
The payback period for t h ~ s  water and energy conservat~on measure IS typically less 
than 3 months 

Current sltuatlon 

Coral Seas has Installed low-flow shower heads in some guest bathrooms, but 60% of the 
guest bathrooms inspected by the aud~t  team still have old shower head models whlch do 
not use water effictently 
The showers In the two employee bathrooms located by the laundry room have no 
shower heads at all 
The maximum output of some of Coral Seas' shower heads 1s summarlzed in the 
following table 

Type of shower head Locat~on 
---- - 

Room 109B 

Room 205 

Room 305 

Maxmum flow (IGImm) 

Room 102 

Male employee bathroom 

Note The output of the sho\cer head 111 room 305 vaned w~dely throughout the d a ~  
accordlng to the pressure akallable In the water d~str~butlon system 

1 0  

0 8 

1 7 t o 4 2  

Female emplovee bathroom I 2 1 

Rt~ommendat~ons Install In\\-tlon shower heads In all guest and emplobce bathrooms The 
lon-flo\\ shower heads ~nstalltd at Coral 5eas use less than 1 0 IGlm~n and proc ~ d e  a shower 
that feels good These fi\turcs thercfort savt a s~gn~ficant amount of water and energv (by 
reduc~ng the amount of hot water consumed In a shouer) as compared to Coral Seas older 
shower heads 

low-flow 

low-flow 

not low-flow 

2 3 

2 5 
no shower head 

Input. assumptions and calculat~ons 

not low-flow 

no shower head 

a) Calculation of the water and energy savlngs ach~eved for each low-flow shower head 

Hagler Ba~lly 
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mstalled In a guest bathroom 

Assume two 5-mlnute showers per guest n~ght 
Assume a p~ped water temperature of 70°F (2 1 "C) and a shower water temperature of 
105°F (41°C) 
Coral Seas' low-flow shower heads consume no more than 1 0 IGImln while the older 
shower heads consume on average 2 5 IGImln 
The cost of water 1s 202 J$/1,000 IG 
The property has 26 guest rooms and an occupancy of 9,190 guest nlghts per year Thls 
corresponds to an average of 353 GN/year/room 
The electricity consumed by Coral Seas' electric water heaters costs 4 64 J$/kWh and 
y~elds 860 kcallkwh The electric water heaters have an assumed efficiency of 95% 

Gwen thls mformatlon, the savlngs ach~eved by lnstallrng a low-flow shower head are 

Water savmgs = (2 x 5 m~nlGN) x (2 5 IGImm - 1 0 IGImln) 
= '1 5 IGIGN 
= (1 5 IGIGN) x (3 53 GNIyearlroom) 
= 5,300 IG/yearlroom or 24,100 Iiterslyear/room 
= (5,300 IG/yearlroom) x (202 J$/1,000 IG) 
= 1,070 J$/year/room 

Energy savlngs = (24,100 I~t/year/room) x (I kcal/l~t/"C) x (4 1 "C - 2 1 "C) x (1  10 95) 
= 507,000 kcal/year/room 
= [(507,000 kcallyear/room) I (860 kcal/kWh)] x (4 64 J$/kWh) 
= (590 kWhlyear1room) x (4 64 J$/kWh) - 
= 2,740 J$/Lear/room - 

Total savlngs = water savlngs + energy savlngs 
= 3 8 10 J$lyear/room 

b) Calculat~on of the ~mplementation cost and payback perlod il 
The cost of a low-flou shower head ranges from 300 to 850 J$ but the followmg 
calculations will use a consenatibe cost of 850 J$/unit Therefore the cost effectlveness 
of thls water and energ\ conservation measure 1s I 

lmplementat~on cost = 850 J$lshouer head I 
Pa\ back perlod = (850 J$/shower head) / ( 3  8 10 J$/year/shower head) 

< 3 months 

Comments If Coral Seas 1s not satlsfied u ~ t h  the performance of ~ t s  recently purchased low- 
flow shower heads the property is strongly encouraged to ldentlfy, test and purchase low-flow 
shower heads that have a proven performance record in Negrll I 

Hagler Badly 
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Project 3: Install flow diverters in toilet tanks 

Summary of results and benefits 

Reduces water consumpt~on and wastewater generation by 19,300 IG/year ~f flow 
dlverters are ~nstalled In 60% of the property's todets 
Saves the property 3,900 J$/year In reduced water bdls 
Reduces the volume of wastewater d~scharged to the property's sept~c tanks and t ~ l e  
fields, thereby lmprovlng the performance of the on-s~te wastewater d~sposal systems 
The payback perlod for t h ~ s  recommendat~on 1s less than 6 months 

Current sltuatlon 

t All of Coral Seas' bathrooms and restrooms are equ~pped w ~ t h  convent~onal to~lets wh~ch 
consume from 3 3 to 4 2 IG per flush None of the to~lets ~nspected had any type of water 
conservat~on dev~ce In place 

Smce to~lets account for up to 40% of water consumpt~on In an average res~dence, t h ~ s  
property should be concerned about opt~rnlzlng water use in torlets 

Whenever possible, install a flow d~verter on the hose wh~ch feeds water to the todet bowl 
refill plpe of convent~onal todets By d~vertmg back Into the water tank part of the flow that 
normally drams to the to~let bowl, t h ~ s  s~mple dev~ce can be used to set a su~table water level 
In the toilet bowl and avo~d the waste of water resultmg from overfillmg the to~let bowl In 
most cases, flow d~verters do not affect the performance of the todet because they do not 
reduce the water level in the to~let tank or the amount of water used to flush the waste from 
the bowl Flow d~verters can be easdv installed on most convent~onal to~lets and can save 
from 0 4 to 0 8 IG per flush 

Flow drverters are used In many US hotels wli~ch are not equ~pped w ~ t h  water-savlng toilets 

Product ~nformat~on on flow dnerters IS included in Append~x VI 

Input. assumptions and calculat~ons 

1) Calculat~on of the sa\ ~ n g s  result~ng from the use of flon d~ker te rs  

There are 26 to~lets In guest roorns 4 In publ~c restroonis and 2 In emploqee restrooms 
Assume 4 flushes per guest n~ght In guest bathrooms and 20 flushes/daq/to~let In publ~c 
and employee restrooms 
Assume flou d~terters reduce bq 0 4 IG the amount of uater used to refill the bowl after 
each flush 
Assume flow d~verters can be mstalled In 60% of all to~lets 
The cost of water 1s 202 J$/1,000 IG 

Hagler Badly 
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The hotel has an occupancy of 9,190 guest n~ghts per year 

Given the preceding information, the savmgs ach~eved by usmg flow dlverters In the 
property's toilets are 

Water savmgs = 60% x [(4 flushesIGN) x (0 4 IGIflush) x (9,190 GNIyear) 
+ (20 flushes/day/to~let) x (6 tollets) x (0 4 IGIflush) x (365 dayslyear)] 

= 19,300 IGIyear 
= (19,300 IGlyear) x (202 J$/1,000 IG) 
= 3,900 J$/year 

Calculation of the lmplementatlon cost and payback pertod 

Smce flow d~verters cost approx~mately 100 J$/un~t, the cost effectiveness of thls measure 
1 S 

No of dlverters purchased = 60% x (26 + 6) 
= 20 unlts 

Total ~mplementat~on cost = (1 00 J$/un~t) x (20 unlts) 
= 2,000 J$ 

Payback per~od = (2 000 J$) 1 (3,900 J$/year) 
= 6months 

Comments 

Poss~ble supply sources for flow d~verters Include 

Mr John Alblno 
Aquasaver Sales Inc 
5062 South 108 th Street #?I 1 
Omaha NE 68 137 
Tel (402) 895-4073 

The flow dwerters (Aqua5aterTM) suppiled bq Aquasaver Sales cost 3 50 USDlun~t 
Sh~pp~ng 50 - 100 flon drkerters from the US to Jama~ca costs appro\~matelq I0 USD 

Hagler Badly 
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Project 4: Install displacement devices and adjust the water level in the 
toilets' water tanks 

Summary of results and benefits 

Reduces water consumptlon and wastewater generation by 19,300 IGIyear ~f 
dlsplacement devrces are Installed m 60% of the property's tollets 
Saves the property 3,900 J$/year In reduced water bills 
Reduces the volume of wastewater discharged to the property's septlc tanks and tile 
fields, thereby lmprovlng the performance of the on-site wastewater disposal systems 
The payback perrod for this recommendat~on IS less than 3 months 

Current sltuatlon 

All Coral Seas bathrooms and restrooms are equlpped with conventional tollets whlch 
consume between 3 3 and 4 2 IG per flush None of the tollets Inspected had any type of 
water conservation device in place 

A total of 13 todets were Inspected durmg the course of the audlt In 7 of these (54%), the 
water depth In the tollets water tanks was hlgher than necessary (the recommended water 
level IS often rndlcated by a mark drawn lnslde the water tank) In one particular case, the 
water level rose 2 ' above the recommended water mark, implying that thls tollet would 
use In every flush 0 75 IG of water more than requlred by the manufacturer 

Whenever possible, equlp all conventional tollets w ~ t h  dlsplacement dek lces which reduce 
the amount of water used in each flush Drsplacement devrces d u d e  home-made 
plastrc bottles filled wlth pebbles and water, flexlble panels and filled bags these 
devlces are placed In the storage tank of conventronal tollets to reduce the volume but 
not the helght of the stored water The drsplacement devrce must be compatrble w ~ t h  the 
exrstrng to~let and not rnterfere ulth the flush mechanrsrn 

Adjust all float valves to achre~e a cons~stent and reasonable water depth rn all tollet water 
tanks Per~odrcall\ check the torlet tanks to ensure that the uater depth IS at the 
predetermmed he~ght and neber reaches the top of the overflow prpe 

Hagler Badly 
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In~ut .  assumptions and calculatrons 

Calculation of the savings resulting from the use of d~splacement dev~ces 

There are approxlmately 26 to~lets In guest rooms, 4 in public restrooms and 2 in 
employee restrooms 
Assume 4 flushes per guest n~ght in guest bathrooms, and 20 flushes/day/tollet In publ~c 
and employee restrooms 
Assume the displacement devlces reduce by 0 4 IG the amount of water used In each 
flush Reported water savmgs range from 0 4 to 0 8 1G per flush 
Assume displacement dev~ces can be mstalled in 60% of all tollets 
The cost of water IS 202 J$/1,000 IG 
The hotel has an occupancy of 9,190 guest nights per year 

The savmgs ach~eved by installing displacement dev~ces In all guest room toilets are 

Water savmgs = 60% x [(4 flushes1GN) x (0 4 IGIflush) x (9,190 GNIyear) 
+ (20 flushes/day/toilet) x (6 tollets) x (0 4 IGfflush) x (365 dayslyear)] 

= 19,300 1GIyear 
= (1 9,300 IGIyear) x (202 J$l1,000 IG) 
= 3,900 J$/year 

- 
b) Calculation of the ~mplementat~on cost and payback pertod 

- 
The cost of a commerc~al d~splacement dev~ce IS approx~mately 170 J$ Coral Seas could 
however produce home-made displacement dev~ces at a mlnimum cost (e g , a recycled 
plastrc bottle filled w~th pebbles and water) The following calculations assume a cost of 
40 J$ for a home-made displacement devlce 

- h 

The cost effectiveness of t h~s  water conservatlon measure 1s 

No of dlsplacement dev~ces = 
- - 

Total ~mplementat~on cost = 
- - 

Comments 

(800 J$) / (3 900 J$/\edr) 
3 months 

Coral Seas should test the effectiveness of the d~splacement unlts In a few to~lets before 
~mplementmg t h ~ s  water conservatlon measure throughout the property 

Hagler Badly 
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Project 5: Replace existing conventional toilets with water-saving toilets 

Summary of results and benefits 

t Replacing a damaged guest bathroom todet wlth a water-savlng model lowers water 
consumpt~on and wastewater generation by 3,530 IG/year and saves 710 J$/year The 
payback per~od for t h ~ s  water conservation measure IS 1 4 years 
Installmg a water-sav~ng todet In a frequently used publ~c or employee restroom 
reduces water consumpt~on and wastewater generation by 18,250 IGIyear and saves 
3,690 J$/year The payback period for t h ~ s  water conservation measure IS 13 months 
Reduces the volume of wastewater discharged to the property's septlc tanks and tde 
fields, thereby lmprovlng the performance of the on-site wastewater disposal systems 

Current sltuat~on All of t h ~ s  property's todets consume from 3 3 to 4 2 IG per flush 

Recommendations 

For guest bathrooms establish a pol~cy to replace any damaged or unusable toilet wlth a 
water-savlng model wh~ch uses 1 3 IGIflush (I  e , 1 6 US gallon/flush) 

For all frequently used public or employee restrooms replace conventional todets w ~ t h  
I 3 IGIflush todets 

Input. assumvt~ons and calculations 

a) Calculat~on of the savlngs ach~eved by lnstalllng a water-saving to~let In a guest bathroom 

Assume 4 flushes per guest nlght 
Water-savlng to~lets use 1 3 IGIflush wh~le  the existlng to~lets use on average 3 8 IGIflush 
The cost of water 1s 202 J$/l,000 IG 

b The property has 26 guest rooms and an occupancy of 9 190 guest n~ghts per year This 
corresponds to an average of 353 GNIyearlroom 

Gwen the preceding mformat~on the savlngs achieved by replacmg an eusting guest room 
to~let with a 1 3 IG/flush toilet arc 

Water savlngs = (3 flushes/GN) \ (3 8 IGIflush - 1 3 IGIflush) l ( 3 5 3  GN/,ear/room) 
= 3 530 IGl~carIroom 
= (3 530 IG/\ear/room) \, (207 J$/ 1 000 1G) 
= 7 1 0 J$h earlroorn 
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b) Calculatlon of the ~mplementatlon cost and payback for replacmg a guest bathroom's 
damaged 3 3 IGIflush toilet wlth a 1 3 IGIflush tollet 

Cost of a conventional to~let = 3,000 J$ 
Average cost of a 1 3 IGIflush tollet = 4,000 J$ 

The cost effectiveness of replac~ng a damaged guest bathroom tollet with a water-savlng 
model rather than a conventlonal model is calculated as follows 

Implementailon cost = (4,000 J$/room - 3,000 J$/room) 
= 1,000 J$/room 

Payback perrod = (1,000 J$/room) I (7 10 J$/room/year) 
= 1 4 years 

F The precedrng analysrs shows that ~t 1s economrcally beneficial to replace any damaged 
3 3 IGIflush tollet wlth a water-savmg model even In low use areas, such as guest 
bathrooms After the completion of Negrd's sewer system, the payback perlod for thls 
recommendat~on will be reduced to 8 5 months I 

c) Calculatlon of the savmgs ach~eved by replacmg a convent~onal publ~c or employee 
restroom todet wlth a 1 3 IGIflush tollet 

Assume that on average a publlc or employee restroom tollet IS flushed 20 tlmes per day 
t Water-savlng tollets use 1 3 IGIflush whde the ewstlng tollets use on average 3 8 IGIflush 

The cost of water IS 202 J$/1,000 IG 

The savlngs achleved by replaclng a conventlonal publ~c or employee restroom tollet wlth a 
1 3 IGIflush model are 

Water savtngs = (20 flushes/day/to~let) u (3 8 IGIflush - 1 3 IGIflush) x 365 dayslyear 
= 1 8 250 IGfyearItor let 
= 3 690 J$/yearlto~let 
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d) Calculation of the implementation cost and payback for replaclng an operat~onal 
convent~onal publ~c or employee restroom todet w ~ t h  a 1 3 IGIflush model 

Average cost of a 1 3 IGIflush todet = 4,000 J$ 
These calculat~ons assume the replaced conventlonal toilet has no economlc value 

The cost effect~veness of t h ~ s  water conservat~on measure is 

Implementation cost = 4,000 J$/toilet 

Payback perlod = (4,000 J$/todet) / (3,690 J$/year/to~let) 
= 13 months 

The precedmg analysls shows that ~t is economically benefic~al to replace all frequently 
used publ~c restroom to~lets w ~ t h  new water-saving unlts, even ~f the ex~sting toilets are 
still In good cond~t~ons  After the complet~on of Negnl's sewer system, the payback 
period for thls recommendation will be reduced to 6 5 months 

Comments 

In order to mlnimize the clogging problems associated with some water-sav~ng to~let  models, 
the property IS strongly encouraged to identify and purchase water-savlng to~lets that have a 
proven performance record Many Negril hotels have been using water-saving todets for a 
number of years -- most of these toilets are reported to perform very well 

The purchase of low-cost water-savlng to~lets of uncertam performance may end up costlng 
the property dearly and causlng much aggravatlon The property IS also encouraged to 
purchase and test a few water-sav~ng unlts before ~mplementmg t h ~ s  recommendat~on 
throughout the property 
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Project 6: Use rainwater for laundry or other operations 

Summary of results and benefits 

A 4,000 ft2 ram catchment wrll reduce the purchase of NWC water by 86,800 IGIyear 
and save the property 17,500 J$/year 
The use of ramwater for laundry operat~ons should reduce the property's consumpt~on 
of rust removmg chem~cals and mlnlmize the use of the Ion exchange softener 
Collect~ng rarnwater from Coral Seas' rmpervlous surfaces wdl reduce the pond~ng of 
water on the hotel's grounds and Improve the performance of the tde fields durrng the 
rainy season 

Current sltuatlon 

On average, the Negr~l area recelves 57 inches of ramfall per year, therefore, each ft2 of 
rarn catchment surface could theoret~cally collect 29 4 Imperral gallons of water per 
year At the present tlme, Coral Seas does not collect any rarnwater 
Coral Seas' laundry processes the laundry of two other Coral Seas propertres 
The laundry water IS softened usrng an Ion exchange softener The Ion exchange resrn 1s 
regenerated once per day, and the spent regenerat~on brme is d~scharged on the ground 
by the laundry room 

Consider collect~ng and reusing the ramwater that falls on the property's rooftops The 
collected ramwater could then be used for laundry room operatrons and for lrrigatron 

Smce ramwater 1s v~rtually free, plent~ful dur~ng at least 6 months of the year and relatively 
clean, ~t IS an  deal source of laundry water Collected ralnwater contam l~ttle d~ssolved 
Iron wh~ch stains white lmens and towels ~t 1s also naturally soft and should therefore 
greatly reduce the use of the Ion exchange softener 

Srnce tlmes of peak rainwater supph alwabs co~nctde wtth times of minimum irrtgation the 
use of collected ralnwater for grounds lrrtgatton 1s a less attractrve alternattve 

Input. assumptions and calculat~ons 

a)  Calculat~on of the savtngs resultmg from uslng collected rainwater In laundrh room 
operations 

The amount of laundrv water used to process Coral Seas laundry can be estmated as 
follows 
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Industry surveys show that towelll~nen use In hotels ranges from 4 to 6 Ib per guest 
n~ght and, accordmg to commercial laundry equipment manufacturers, instltutlonal 
washing machines use from 1 7 to 2 1 IG per pound of h e n  laundered It 1s 
therefore assumed that a beach property such as Coral Seas uses an average of 9 5 IG 
of laundry water per guest nlght (I e , 5 IbIGN x 1 9 1GIlb of laundry) 

It IS assumed that llnens and towels account for 75% of the total laundry load 

Laundry water consumption = (9 5 IGIGN) x (9,190 GNIyear) l ( 0  75) 
= 1 16,000 IGlyear 
= 9,670 IGImonth 

Note The laundry water needs are expected to drop slgnlficantly after the 3 Coral 
Seas properties Implement some of the recommendations made In t h ~ s  report 

The cost of NWC water is 202 J$/1,000 IG 
Assume that Coral Seas can collect ramwater over a 4,000 ft2 area (the roofs surrounding 
the pool already cover approxrmately 2,200 ft2) 

b Assume that 80% of the rain which falls on the catchment area 1s collected and stored 
(I e , 20% loss) 
Due to a lack of ~nformation, these calculations wlll not take Into account the savlngs 
resulting from reduclng the consumption of rust removlng and mlnlrn~zing the operation 
of the ion exchange softener 

The precipltatlon data for Negrll 1s glven In the following table 

Month 

Jan 

Feb 

Mar 

A P ~  
Ma, 

Jun 

Jul 

f'ug 

% 
OLI 

NO\ 

I k c  

Annual tola1 

mrn 

30 year mean preclp~tatlon 

I 433 rnm 1 2 9  1 IGilt 

Based on th~s  Information the average monthly precip~tation IS 3 40 IG/ft2 from May 
to October and I 50 IGIft from November to Apr~l 
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Collected ramwater (May - Oct) = 80 % x (3 40 IG/ftZ/month) x 4,000 ft2 
= 10,900 IG/month 
> 100% of the water needs for Coral Seas' laundry 

Collected ramwater (Nov - Apr) = 80 % x (1 50 IG/ft2/month) x 4,000 ft2 
= 4,800 IGImonth 
= 50 % of the water needs for Coral Seas' laundry 

Total laundry water savmgs = [(9,670 IG/mo) + (4,800 IG/mo)] x 6 mo/yr 
= 86,800 IG/year 
= 17,500 J$/year 

b) Implementation cost and payback per~od 

No ~nformatlon 1s ava~lable at the present t ~ m e  on the cost of a ram collection and 
storage system The property should contact a local contractor to obtaln a cost est~mate 
for t h ~ s  system 
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Project 7: Reduce the time of operation of the pool filter pump 

I Summary of results and benefits I 
Reduces Coral Seas' energy consumption by 2,190 kwhlyear, resulting In savmgs of 
10,200 J$/year 

r Extends the servlce hfe of the pool filter pump 
The payback period for this recommendation is 2 months 

Current s~tuat~on The swlmmlng pool's filtrat~on system IS equ~pped w ~ t h  a 1 5 HP (1 1 
kW) pump The pool keeper occas~onally turns the pump off dur~ng n~gh t t~me (from 10 PM 
to 8 AM), but normally t h ~ s  pump operates 24 hours per day 

Recommendat~ons Exper~ence shows that, In most cases, pool water qual~ty can be 
mamta~ned by runnlng the filter pumps for only 12 to 16 hours per day Coral Seas should 
therefore make ~t a regular hablt to shut off ~ t s  filter pump at n~gh t  In order to save energy 
and to Increase the servlce l ~ f e  of the pump The pump can e~ther be shut off manually or 
Coral Seas may dec~de to purchase an automat~c t~mer  for its pool filter system 

I n ~ u t ,  assumptions and calculat~ons 

Assume that now the pump IS turned off only once every 4 days 
Assume that the pool pump can be turned off every day from 10 PM to 8 AM 
The pump s est~mated power draw IS 0 8 hW 
The cost of energy is 4 64 J$/hWh 

a) Calculatton of the savings resultmg from regularly turnmg off the pump durmg 
n~ghttime 

Energy savmgs = 10 hrlday x 0 8 hW x (75% x 365 dayslyear) 
= 2 190 kWh1year 
= 10 200 J$/qear 

b) Calculat~on of the ~mplemtntation cost and payback per~od 

If Coral Seas decides to rnanualh control the operation of the pool pumps the 
trnplernentatlon cost of th~s  recornmendatlon \~ould be nil 
A tlmer costs less than 1 800 J$ Therefore if Coral Seas decldes to purchase an autornatlc 
tlrner for 11s pool the correspond~ng lmplementatlon cost and payback perlod are 

Total ~mplernentat~on cost = 1 800 J$ 

Payback per~od = 1 800 J$ 1 (I 0 200 J$lyear) 
= 2 months 
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Project 8: Upgrade to energy efficient lighting 

Summary of results and benefits 

Reduces Coral Seas' energy consumption and saves money Savings and payback 
per~ods vary dependmg on bulb wattage and hours of operat~on 
Typical payback periods range from 6 months to 1 year 

Current s~tuat~on 

Most hghts In guest rooms, gardens and public areas use meffic~ent mcandescent bulbs 

Wherever possible, replace incandescent bulbs with CF bulbs Although IS almost always 
econom~cally beneficla1 to use CF bulbs mstead of mcandescent bulbs, t h ~ s  property should 
first focus on replacmg the mcandescent bulbs that have a medwm to h ~ g h  wattage (60 W to 
100 W) and those that burn for extended per~ods of time (> 8 hours per day) -- these fixtures 
offer the greatest potential savmgs and shortest payback per~ods 

Compact fluorescent bulbs consume less energy than incandescent hght to produce the same 
amount of hght, CF bulbs also last 10 t~mes  longer than mcandescent bulbs Therefore, 
although CF bulbs cost more than mcandescent bulbs, they save electrwty and money The 
followmg table shows the equwalence, In terms of llght output, between CF and 
incandescent bulbs 

Compact fluorescent 1 I Incandescent 

9 Watt bulb 

1 1  Watt bulb 

15 Watt bulb 

Input. assumptions and calculations 

20 Watt bulb 

27 Watt bulb 

a) Sample calculat~on of the savlngs achleved by replacmg a s~ngle 75 Watt incandescent 
bulb whlch burns for 12 hours per day with a 20 Watt compact fluorescent bulb 

replaces a O 

replaces a C 

replaces a 
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25 Watt bulb 

40 Watt bulb 

60 Watt bulb 

replaces a 

replaces a 

75 Watt bulb 

100 Watt bulb 
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The cost of energy is 4 64 J$/kWh 
The characteristics of the Incandescent and CF bulbs are as follows 

Cost of a 75 W incandescent bulb = 22 J$/bulb 
Serv~ce hfe of an ~ncandescent bulb = 800 hourslbulb 
Cost of a 20 W compact fluorescent bulb = 500 J$/bulb 
Servlce hfe of a compact fluorescent bulb = 10,000 hourslbulb 

a 1 ) Operating cost of a single lamp equ~pped w~th  a 75 W Incandescent bulb 

Hours of operat~on = 12 hrldayllamp x 365 dayslyear 
= 4,380 hrlyearllamp 

Energy cost = 75 W x (4,380 hrlyearllamp) x (4 64 J$/kWh) 
= (328 kWh/year/lamp) x (4 64 J$/kWh) 
= 1,520 J$/yearllamp 

Cost to replace burnt bulbs = [(4,380 hrlyearllamp) l (800 hrlbulb)] x (22 J$/bulb) 
= (5  48 bulbslyearllamp) x (22 J$lbulb) 
= 120 J$lyear/lamp 

Total operatmg cost = energy cost + cost to replace burnt bulbs 
= 1,640 J$/yearllamp 

a 2 ) Operating cost of a slngle lamp equlpped wlth a 20 W compact fluorescent bulb 

Hours of operation = 4 380 hrlyearllamp (same as above) 

Energy cost = 20 W x (4 380 hr/year/lamp) x (4 64 J$/hWh) 
= (87 6 LWhIyearllamp) x (4 64 J$/hWh) 
= 406 J$l,ear/lamp 

Cost to replace burnt bulbs = [(3 380 hrlyearllarnp) / ( I  0 000 hrlbulb)] u 500 J$/bulb 
= (0 43 bulb/jear/lamp) \ 500 J$lbulb 
= 2 13 J$/vear/lamp 

Total operating cost = entrgb cost + cost to replace burnt bulbs 
= 630 J$/jear/lamp 
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a 3 ) Savmgs and payback per~od for replacing a smgle 75 Watt incandescent bulb wlth a 
20 Watt compact fluorescent bulb 

Total savings = (total operating cost for Inc ) - (total operating cost for CF) 
= 1,640 J$/year/lamp - 620 J$/year/lamp 
= 1,020 J$/year/lamp 

Implementation cost = cost of a CF bulb - cost of an lncandescent bulb 
= 500 J$/bulb - 22 J$/bulb 
= 478 J$/bulb 

Payback per~od = (~mplementation cost) / (savmgs for 1 lamp) 
= (478 J$/bulb) / (1,020 J$/year/bulb) 
= 0 4 7  years 

b) The same approach can be use to calculate savmgs and payback for other bulb outputs 
and operatmg hours These results are summarlzed in the followlng tables 

Financ~al savlngs ach~eved by replac~ng an lncandescent bulb wlth a CF bulb 

Payback period for replacing an lncandescent bulb with a CF bulb 

Incandescent 
bulb 

40 W 

60 W 

CF replacement 
bulb 

11  W 

15 W 

Incandescent 
bulb 

40 W 
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hours of operation of the bulbs (hourslday) 

60 W 

75 W 

I00 W 

CF replacement 
bulb 

I 1  I+ 

12 hourslday 

491 J$/vear 

816 J$/year 

15 W 

30 W 

27 W 

10 hourslday 

409 J$/year 

680 J$/year 

6 hourslday 

245 J$/year 

408 J$/year 

hours of operat~on of the bulbs ( h o u d d a j )  

8 hourslday 

327 J$/year 

544 J$/year 

6 hoursldaq 

2 0 \ears 

1 2 t e a r s  

0 94 year 

0 69 )ear 

8 hours'daq 

1 5 \ear 

O88year 

0 70 year 

0 52 year 

10 hours'daj 

1 2 vear 

0 70 year 

0 56 year 

0 41 year 

12 hours'daq 

I 0 jear 

0 59 year 

0 47 year 

0 35 year 
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Some of the specific locations where CS could replace incandescent bulbs wlth compact 
fluorescent bulbs are l~sted In the follow~ng table 

Comments 

Total annual savmgs 

Before purchasmg CF bulbs 

F~nanc~al 
savlngs 
per bulb 

1 385 

1,019 

816 

8 16 

1 385 

1,019 

8 16 

49 1 

1,385 

1 385 

816 

1 385 

Wattage of 
replacement 

CF bulbs 

27 

20 

15 

15 

27 

20 

15 

11  

27 

2 7 

15 

27 

65 800 

Fmd out from local hotel~ers or other rel~able sources u h ~ c h  brand5 of CF bulbs have 
a good track record In Negril - 

Total 
annual 
savings 

1 385 

4,076 

1,632 

1 632 

2,770 

1019 

816 

49 1 

16,620 

2 770 

4,896 

27,700 

Hours of 
operation 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

6 

12 

If you suspect that theft of CF bulbs \ \ I I I  be a problem on your propert) purchase 
CF bulbs equ~pped n ~ t h  an anti-theft feature T h ~ s  loch~ng mechan~srn Increases 
o n h  s l ~ g h t h  the cost of the compact fluorescent bulbs (appro\lmattl\ 40 J$/bulb) - 

Quantity 
of bulbs 

1 

4 

2 

2 

2 

1 

1 

I 

12 

2 

6 

20 

Location 

Ice-makmg house 

Restaurant roof 

Restaurant roof 

Employee bathroom 

Restaurant back 

Food store 

Mam store 

Main store 

Pathway 

Entrance 

Staff quarters 

Block patlo 
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Existmg bulb 
type and 
wattage 

Inc 100 W 

Inc 75 W 

Inc 60 W 

Inc 60 W 

Inc 100 W 

Inc 75 W 

Inc 60 W 

Inc 40 W 

Inc 100 W 

Inc 100 W 

Inc 60 W 

Inc 100 W 
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Project 9: Implement a property-wide waste management program 

A waste management program wlll help Coral Seas reduce the amount of waste ~t produces, 
save mater~als, resources, energy and money, and reduce the property's Impact on the 
envlronment by drastically reduclng the amount of solid waste dlsposed In its dump or other 
locations The prlnclpal elements of an effectwe waste management program include what IS 

generally called the three R's reduce, reuse and recycle These three elements are deta~led 
below 

A waste management program belngs with a waste revlew, where the quantlty and type of 
waste produced in the property are exarnlned Once this review IS completed, the poss~bl l~t~es  
for the waste management program can be assessed by cons~dering each klnd of waste and 
deciding whether it IS possible to akold the generation or the disposal of thls waste through the 
reduce, reuse, and recycling options Whatever waste cannot be avoided through the reduce, 
reuse, and recycle components of Coral Seas' waste management program wdl have to be 
dlscarded In most cases, however, an effective waste management program can have a 
significant Impact In reducing the amount of waste generated by a property 

Reduce the quantlty and the impact of the waste produced by the property by avoldlng natural 
wastage, by uslng more durable goods that will need to be d~sposed less frequently, by 
avoiding the purchase of excess~vely packaged goods, and by mlnlmlzing the use of hazardous 
materlals or other products wh~ch have a s~gnlficant Impact on the envlronment The reduce 
component of the waste management program IS obviously the first option that should be 
considered by the property By reduclng the generat~on of wastes, Coral Seas w ~ l l  conserve 
resources, reduce ~ t s  use of natural resources, and reduce the amount of mater~als ~ t s  
employees w~l l  need to handle and the volume of waste the property wdl need to dlspose 

The bulk of the respons~bdlty for the "reduce" element of the waste management program hes 
with the purchasmg department, smce the less materlal that IS brought Into the property, the 
less the property wdl have to dlscard (be it by d~sposal to a dump slte, donat~on, or recycling) 
Employees who have the authority to dec~de what is dlscarded as waste also play an Important 
role In reducmg the property's waste output The type of act~ons which can be taken by the 
property to reduce the production of waste and to lower the Impact of the generated waste 
Include 

Avoid purchasing items (e g foods, chem~cals, appliances, parts, malntenance Items) that 
are excess~vely packaged In North Amerlca, packaging alone can account for up to 40% 
of a hotel's waste stream 
Purchase food ltems in bulk rather than in ~ndlvldually packaged port~ons (e g sugar salt, 
pepper, jarnsljell~es, condiments, butter, cereals, syrup, cream, julce, etc ) Bulk Items 
are less expenslve and create less waste 
Reduce or ehmlnate the use of disposable plates, place mats, wares, and cups 
Inexpenswe reusable plastlc plates, tableware, and glassware can be used at guest and 
employee functions held outs~de 
Use refillable containers for chem~cals, cleaners and foods, reduce the use of aerosols, 
whlch are not refillable 
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Min~mize the use of straws, and replace plast~c straws with paper straws 
Do not automatically supply guests with new glasses or paper cups for each drmk ordered 
at the bar, but offer to refill the glass if a guest orders the same beverage twce 
Eliminate the use of paper wrap or covers for guest room drmking glasses Instead, store 
the drinkmg glasses ups~de-down 
Use cloth napkins rather than paper napk~ns and cloth rags for cleaning rather than paper 
towels 
Use cloth napkins instead of d~sposable doil~es for buffet hnes, platters, and in bread 
baskets 
Purchase durable coasters for use in the bar and restaurants mstead of using paper napk~ns 
and replacmg them w ~ t h  each drmk 
Use cloth or canvas bags or a small basket to collect and return guest laundry, towels and 
linens 
Use cloth or canvas bags or a wheelbarrow or yard cart to collect garden waste rather than 
disposable plastic bags 
Install soap dispensers in guest bathrooms, publ~c bathrooms, and employee locker rooms 
Purchase reusable plast~c contamers for food In the refr~gerators and freezers The hotel 
currently uses a great deal of plast~c wrap for both of these purposes wh~ch wastes money 
and creates add~tional waste 
Avoid using laundry, kitchen, or housekeeping detergents which contain phosphates 
Min~m~ze  the purchase and keep track of the use of harsh or hazardous chemicals (e g , 
dram cleanlng agents, solvents, bleach) 

- 

Purchase rechargeable or mercury-free batteries - 
Reduce the number of garn~shes purchased for drinks by saving them for several days 
before throwmg them away The bar staff currently throws leftovers away at the end of 
each day I 

Coordinate the purchas~ng process to reduce the number of orders placed w ~ t h  each 
vendor This wdl likely save money and will also reduce packag~ng 
Reduce the amount of paper used in the offices by dlscontinu~ng the pract~ce of placrng 
guest bills In envelopes (they can ~nstead be stapled shut for pr~vacy) and no longer usmg 
fax cover sheets 

I 

Reuse items In therr or~ginal form for the same or a different purpose rather than d~sposing of 
them If an Item cannot be reused by the property, Coral Seas should rnvestigate the 
poss~bilrty of sellrng or donatmg them to employees, outs~ders, chantable organizations, local 
schools and busmesses Examples of reuse act~ons are listed below 

Reuse computer or other paper (I e , prmted on one side only) as scrap paper for takmg 
notes and wrltlng ~nternal memos 
G ~ v e  preference to vendors wh~ch supply their products In returnable/refillable contamers 
For example, one hotel In Negril ind~cated that Country Bucket will prov~de ice cream in 
3-gallon reusable containers w ~ t h  a depos~t of 200 J$ each Thrs should save the hotel 
money and wrll reduce the amount of waste disposed of by the hotel Someone on the - 
staff should be made respons~ble for ensuring that contamers that can be returned are 
returned This IS especially Important when there IS a rebate given for returned packag~ng 
Des~gnate someone In each department to be respons~ble for returnmg packaging to the 
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supplier 
Only remove used soaps from guest rooms at checkout Used soap bars can be flaked and 
used in certain laundry machines or used in a variety of cleaning operations around the 
property Small pleces of soap which are not readily reusable can be collected, melted 
(with a small amount of water and low heat), and cast in a su~table mold (e g a 
rectangular box) to produce a large bar of soap that can be used for general cleanrng 
operatlons 
Gwe used amenities to any interested parties (e g , charit~es, local schools, employees) 
rather than dlscardmg them 
Replace the trash can liners only when these are soiled or unsu~table for further use 
Repair and reuse damaged furniture or donate it to interested parties (e g , char~t~es  
schools, employees, businesses) 
Use a bucket to collect water from restaurant tables to use In watermg plants 
Offer all leftovers foods, includmg the soup of the day, to employees in the employee 
cafeteria Food should only be disposed of when ~t can no longer be served to the staff 

Recycle 

Many items that cannot be reused in their o r~g~na l  form can be sold or given away to 
processors for recycling Even ~f the hotel cannot make a profit from its recycling efforts, 
diverting items from the waste stream should allow the hotel to reduce the frequency of trash 
collection, which will save the hotel money The type of products which can generally be 
recycled ~nclude 

Green waste from kitchen and garden (this mater~al can be composted on site or given to a 
local composting program) 
White paper and m~xed paper 
Glass bottles and jars 
Plast~c bottles and containers made of PET (typ~cally used for soft-drink and water bottles) 
and HDPE (typ~cally used for milk jugs and chemical containers) 
Alummum cans and f o ~ l  
Steel cans or "t~ns" 
Steel scrap such as old pipes and apphances 
Other metals such as copper and brass 
Frying 011 and grease 
Motor 011 (from cars, motor boats and jet sk~s)  

At the present time only one company (RYCO-JA, a recycler of waste od and grease) collects 
recyclable mater~als In the Negr~l area However, the EAST project, in collaborat~on with the 
Negril Chapter of the JHTA and the Negril Area Environmental Protection Trust WEPT), will 
strive to organlze a recycling project for the Negrd area by actmg as a link between the 
interested hotels and the recyclmg companies based on the Island Although EAST'S survey 
of Jamaxan recyclmg companies 1s not yet complete the companles llsted below have already 
been ~dentified At the conclus~on of t h ~ s  survey, the EAST project w ~ l l  prov~de Coral Seas 
wlth an updated list of recycl~ng companles, and detads on the requirements related to the 
collect~on, sorting, quahty, and packag~ng of the recyclable materials 
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Glass Recvclmg 

West Indies Glass Company Contact - Mlchael Austrn, (809) 923-0787-9 Glass must be 
sorted Into three color groups clear, brown, and green The company pays 300 J$ per ton 
(2,000 Ibs) and will provlde free transportatron to prck up the recyclables when there are five 
tons of any color glass available at any srte Many of the glass bottles sold In Jamarca can be 
returned to the bottler for reuse, whlch should be the first prlorlty However, lf the hotel 
produces enough other glass that is sultable for recycllng (drmk bottles or food jars and 
contamers), a glass recycllng program should be Implemented Recycling blns should be 
placed under the bars and m the kltchen to collect t h ~ s  glass separate from other recyclables 
The bins should be clearly labeled as to what color glass can be placed In them, and the 
signage should strongly dtscourage staff from contarnmating the btn wlth other non-glass 
Items A heavy plastlc or cloth bag should be used Inside of the bln so that the bag can easlly 
be removed when the bln IS full and the hotel wdl not have to worry about tearrng rf the glass 
breaks The West Indles Glass Company can help the hotel to estrmate vrsually when five tons 
have been collected The hotel can then determine rf rt wants to delwer the glass Itself or 
accumulate the glass In the loadlng dock area untd there IS enough to qualify for the free 
p~ckup 

Plastics 

Wysinco Envlronmentals, Ltd Contact- Mrs Pat Wrrght, (809) 943-9800 As of October 
1997, thls company only collects plastlc (PET) bottles from schools and speclfic medra- 
announced plckup polnts Therefore, they ask that plastlc bottles be donated to a school In the 
community, whlch earns "polnts" for krlograms of plastlc and trades them In for computers, 
vrdeos, palnt, tools, etc If the hotel wrshes to drop off PET bottles at the Wynsmco Recyclrng 
Plant (located at PO Box 367 Whrte Marl, Spanrsh Town, St Catherme, Jamaica), the 
company wrll pay the hotel 8 J$ per krlogram for them If the hotel produces a srgnificant 
amount of plastlc and wrshes to begin collectrng erther for a local school or for profit, 
recyclrng blns should be placed In the areas where the majorlty of the plastrc waste IS produced 
(I e the kltchen) These bins should also be properly labeled so that the staff wrll know what 
can and cannot be placed In them Once enough plastrc has been collected the hotel can elther 
take ~t to a local school or transport ~t to Spanlsh Town 

Plastic/lMetal Drums 

Kemcan Development Company Contact - Ms Ushenvood, (809) 922-5270 At present, 
thrs company IS only recyclrng plasttc and metal drums, whlch ~t wrll plck up provlded there 
are 30-50 drums Agam, the hotel's first resort should be to return these drums to the suppher 
for reuse whenever possrble However, any drums that cannot be returned should be collected 
In the loadlng dock area unttl there are enough to warrant a plckup 

Nature's Handmade Paper Contact - Ms Glorla Dorman, (809) 993-81 72 Nature's 
Handmade Paper IS a small company set up wrth the assistance of the Peace Corps In 1986 
Thls company IS prepared to do a specral project for the Negril hotels, whereby they wrll 
provrde hotel statronery, guest cards, etc made out of the paper that the hotels recycle The 
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cost of the paper recycling IS negot~able 

JA Pottinger & Co , Ltd Contact - Mr Pottinger or Ms Nadlne Higgms, (809) 926-8957 
Thls company p~cks  up paper products from hotels - prov~ded there 1s one truck load full (50 
large garbage bags) - and exports the paper for recyclmg The price for thls servlce is 
negotiable and the company is prepared to meet with EAST/ JHTA to discuss a program for 
the Negril area Recycling bms for paper should be placed m the housekeeping area (to collect 
paper from guest rooms), at the front desk, and m offices at a mlnlmum Each desk In the 
office area should receive ~ t s  own recycling bm It IS Important, especially wrth paper, to 
collect the recyclables as close to their source as poss~ble Paper must be clean and dry to be 
recyclable The hotel should first reuse paper whenever possible and then should collect the 
paper for recycling If the bags of paper are exposed to the elements, rt is Important that 
plastlc bags be used and that the bags be properly sealed to prevent the paper from getting wet 
If the bags are to be stored In a weather-proof area, the hotel should talk to JA Pottinger & Co 
about using reusable cloth bags that are returned to the property for reuse after the recycler 
collects the paper 

Another paper recycling optlon is to sell it to companies needlng packaging materials, such as 
Exot~c Flowers of Montego Bay If the hotel decldes to pursue this optlon, ~t should purchase 
a shredder to ensure that confidentlal documents are not released from the property 

Contact LOUIS Daley for information regardmg the recycllng efforts organized by Mr 
McLaughlln in Mandevllle 

Waste vegetable ocl [fycng 011) and grease 

Recycling Corp of Jamaica (RYCO-JA) Contact - Mr Kevm Mullane, (809) 968-7002, 
(1-800) 991-7926 RYCO-JA collects used vegetable 011s and grease from k~tchens wh~ch is 
then recycled In the product~on of ch~cken feed RYCO provides, free of charge, covered steel 
drums for the storage of the used oil and grease and collects the material from each 
participatmg property on a regular schedule This recycllng scheme benefits the hotel by 
reducing the d~scharge of 011 and grease to the septic tank (thus reducing potentla1 clogglng 
problems In the tde field) and helps the country by reducmg the amount of yellow grease 
lmported into Jamaica for the production of animal feed If the hotel chooses to recycle ~ t s  
cooking grease, it 1s Important that the drum be kept covered (to prevent the ramwater 
dilutton) and be kept free of contaminants, whlch will make the grease non-recyclable 

Other Waste Management Issues 

The hotel should ensure that there are adequate trash receptacles and ash trays around the 
grounds and throughout the publ~c areas so that guests can easily find one when they need ~t 
The aud~t  team found a great deal of waste and cigarette butts on the ground in these areas 
because there are not enough receptacles Guests wdl usually make an effort to dispose of 
trash and cigarette butts properly ~f they can easdy find a receptacle 
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Project 10: Implement a towel reuse program 

Coral Seas 1s already saving water, energy, and detergent by washmg sheets every other day 
Many hotels around the world have found success w ~ t h  a program m wh~ch the guest 
determmes when towels are replaced The aud~t  team suggests that Coral Seas cons~der 
~mplementmg a program of t h ~ s  type once other lnitlatives are underway Guest reactlon IS 

typically more posrtlve if they can see that the hotel IS truly concerned with protecting the 
environment They do not want to feel hke they are making all of the sacrifices or that the 
hotel is slmply try~ng to save money 

This towel reuse program mforms the guest that the hotel is interested In protecting the 
environment by reducing the amount of water and chem~cals that it uses The guests are asked 
to leave thelr towels hang~ng up ~f they w ~ s h  to use them agaln or put them on the floor ~f they 
would hke to have them replaced 

If the hotel chooses to implement a similar guest-request program, a linens reuse program, t h ~ s  
program typ~cally operates In one of two ways 

The guest 1s told that the hotel would lrke to save water by reduc~ng the number of sheets 
washed each day The guest IS asked to leave a card on the door or on the bed ~ n d ~ c a t ~ n g  
that it 1s not necessary to change the sheets that day Otherwise, the guest's sheets are 
changed every day T h ~ s  method works but gets falrly low guest partlc~pat~on, since even 
env~ronmentally-concerned guests often forget to ind~cate that ~t 1s not necessary to change 
thew sheets In thew rush to leave the room in the morning, they neglect to leave the card 
in the correct place 

The guest IS told that In an effort to save water, the hotel only changes sheets every two or 
three days (dependmg on the wordrng on the materials selected) If the guest would hke to 
have the sheets changed more frequently, the materials ask that a card be placed on the 
door or on the bed to have them changed that day T h ~ s  method puts the burden on the 
guest and therefore results in considerably h~gher participation Hotels that have 
Implemented this type of program In conjunction with towel reuse have found that their 
laundry costs are reduced by as much as 30% to 40% 

Once the hotel IS ready to beg~n elther program, ~t should purchase attractwe, colorful tn-room 
materials to communicate the program to the guest These mater~als are available through a 
variety of sources, lncludmg the Car~bbean Hotel Associat~on The CHA cards offer two key 
advantages over some of the other cards on the market 

The des~gn of the CHA mater~als will capture the guests' attention better than many other 
cards It is important that the guests be clearly told abut the program so that they feel that 
they have been glven the opportun~ty to make a cho~ce The program is not des~gned to 
t r~ck the guest Into partlclpattng, but that IS how they w~l l  feel ~f the program 1s not 
properly commun~cated 

c The CHA mater~als state that ~t 1s the hotel's poltcy to change sheets every three days 
unless the guest would like to have them changed more often As Indicated above, thls is 
the verb~age that results in the greatest savlngs 
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If this program IS ~mplemented, housekeepers need to be properly tra~ned to carry ~t out 
effect~vely Most hotels have found the greatest success w ~ t h  one of the follow~ng procedures 

Des~gnatmg certain days as sheet changmg days Under this format, all of the sheets In the 
hotel are changed on certa~n days of the week (for example Tuesdays and Fridays) instead 
of every three days T h ~ s  method makes ~t easy for the hotel to increase housekeeprng and 
laundry staff on those days if necessary and also gets the housekeepers In the hab~t of 
recognizing those days as sheet change days On the other days, the housekeepers will 
only change sheets m checkout rooms and rooms where the guest has requested a change 

Actually counting off every three days and post~ng a notice In the housekeepmg area on 
the sheet chang~ng days This ensures that the sheets are changed on the exact schedule 
noted on the ~n-room materials and still makes ~t relat~vely easy for the housekeepers to 
know when to change the sheets As ment~oned In the paragraph above, on the other two 
days the sheets would only be changed m the checkout rooms and rooms where the guest 
has requested a change 

Hotels have had d~ficulty tracking the length of t ~ m e  that each guest has actually been In the 
room so that each guests' sheets are changed three days after they check In and then every 
three days after that Unless the hotel has a very complex reservation system, this method of 
trackmg sheet changmg IS nearly impossible If t h ~ s  method IS poss~ble, ~t results m the 
greatest savlngs, since e~ther of the above alternat~ves w ~ l l  often result In chang~ng a guest's 
sheets one of the two days follow~ng check-~n when they technrcally are not yet ready to be 
changed 

The hotel wlll have to determine wh~ch method ~t belleves will work best and then make 
mod~fications as needed Regardless of the method chosen to Implement the program, ~t IS 

important that all of the housekeepers be fully tramed to understand the~r  role In the lnltlative 
If they do not do what they are supposed to do, the program cannot be successful 

Two other Issues are key to the success of t h ~ s  program 

Even ~f the guest does not request that the sheets be changed on a glven day, ~f the - 

housekeeper determmes that the sheets are solled, they should be changed anyway A bed 
should never be made w~th  dirty linens - 

If a guest checks out early on a day when sheets were not changed, ~t IS Important that 
someone be des~gnated to change the sheets before a new guest checks In One way to 
know for sure whether the sheets were changed IS to leave the bedspread In a turn-down - 
type of configuration when the sheets are left on the bed If the bed IS completely remade, 
~t w ~ l l  look just hke a bed w ~ t h  fresh sheets, but leavmg the bedspread partly turned back 
wdl allow anyone enterlng the room to know that the sheets have been used 

L_rr 

Thls program can result in tremendous savlngs for the hotel but only ~f ~t is Implemented r 

properly It IS important that the proper materials be used, that the housekeepers be fully 
tra~ned, and that everyone is left feehng good about the program I 
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Project II: Improve on the hotel's composting program 

Compostmg has become the mcreasingly popular method by wh~ch to d~spose of food scraps, 
floral waste and garden waste The hotel should improve upon its current compostlng 
tn~t~atwe by sendmg all yard waste to the off-s~te compost heap and by processrng the 
compost appropriately so that ~t can be used as fert~lizer and mulch around the property The 
hotel may eventually want to incorporate food waste into this program as well 

A well-run compost~ng programs yields slgn~ficant benefits mcludmg 

a reduct~on in the cost of waste handlmg and d~sposal, 
a reduction in the environmental impact resultmg from the d~sposal of wastes In 
dumps or landfills, 
a prov~des the property with a h~gh-profile program wh~ch can be advantageouslv 
used in public relations and media efforts, 
~t provides the property with a constant supply of h ~ g h  qual~ty fertilizer and sod 
cond~tioner 

Studies have revealed that up to 75% of waste generated in food servlce functions consists of 
compostable food scraps and other organlc materials If the compostable material, along 
w ~ t h  the recyclable plast~c, glass, and metal ~tems are dwerted from the waste stream, the 
property can ach~eve a truly srgnrficant reduction In the amount of waste generated by the 
food service area 

Both pre-consumer and post-consumer food scraps can be composted Pre-consumer food 
scraps ~nclude cuttings left from vegetable preparat~ons, as well as complete servlngs of food 
which have been prepared, left unserved, and cannot be reused Post-consumer scraps are 
food left on dishes after meals have been served Although food scraps will be numerous 
and diverse, other wastes can be composted as well Below is a l ~ s t  of commonly composted 
wastes 

Produce - vegetables, frurts, peels, nnds, salads, etc 
Bread and pastries, excess batter 
Frozen foods 
Coffee groundslfilters, tea bags 
Egg shells 
Flower waste (wilted cut flowers from restaurants and guest rooms) 
Green waste from the garden and beach (grass, leaves, tw~gs, branches, seaweed) 
Paper items - paper napkins, paper towels, paper plates and cups, paper food 
wrappers 
Dairy products (see note 1)  
Seafood (see note 1 )  
Meat trlmmmgs, w~thout bones or large quantlt~es of grease or fat (see note 1) 

Note ( 1 )  Although these items can be composted, they often generate foul odors and 
attract an~mals and pests If the compost pile will be located close to publ~c 
or work areas, Coral Seas should exclude these ~tems from ~ t s  compostmg 
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program If these items are composted, the compost prle should be kept 
covered 

Not everythrng IS compostable, and some materrals can lower the qualrty of the fin~shed 
compost or hamper the composting process The staff should be educated on the Importance 
of preventrng the following items from being placed m the composting receptacles and the 
composting pile 

Garden waste contaminated with pestrcrdes 
Weeds with heads/ seeds (these will reproduce qurckly In the compost heap) 
Glass 
Metals 
Unsorled paper (rf rt can be recycled) 
Cardboard 
Plastrcs 
Aluminum for1 or plastrc wrap 
Batterres 
D~seased plants 
Wood chips from chemrcally treated wood products 

Contaminatron of compostable mater~al can be avoided only rf employees know whrch items 
should not be drscarded In the container for compostable mater~als Continuous employee 
educat~on and mot~vat~on and approprrate signage wrll help In most rnstances, placrng a sign 
on a contamer wh~ch reads "Compost only - no bones, plastrcs, glass or metals" should 
make the pornt 

Hotels and resorts often find rt easrer to have the compostlng program evolve slowly, that IS, 
to start wrth flower and garden wastes and pre-consumer food scraps from prep statrons In 
the kitchens, then add add~tional materrals lrke paper, and finally add post-consumer 
leftovers from guests' and employees' plates This is the process that is recommended for 
Coral Seas 

Coral Seas may find ~t beneficial to purchase a wood chrpper and paper shredder to allow 
even more items to be composted Large pieces of wood (branches, lumber) and full pleces 
of paper cannot be added to the compost prle The chlpper and shredder can be used to 
convert these ~tems to a more manageable size (less than one Inch) so that they wrll 
decompose more readily 

In add~tron, the compostrng slte should be large enough for all phases of compostrng 
(unloading mater~als, storing items before they are added to the compost, aeratlngl mlxing 
the compost, storlng equ~pment such as the chipper, and storing the finrshed compost before 
it can be used) The hotel should also build a fence around the composting site to hrde ~t 
from guest vrew and to prevent rodents and other an~mals from enterlng the area Some 
Items used In a compost pile wrll be unattractrve or w ~ l l  attract anrmals, making thrs fence 
necessary The hotel should also ensure proper dramage from the slte, qu~ckly clean up any 
food sprlls, and add food waste to the center of the prle to prevent bad odors 

It IS rmportant to ensure that the compost pde IS properly aerated Aeratron helps the 
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bacteria in the pile to grow faster, which speeds the decompositton process The staff 
managing the compost heap should aerate the pile, elther manually or wlth a small bulldozer 
(depending on the slze of the pile), at least once each week Without proper aeration, the 
compost pile w ~ l l  develop a rotten-egg odor and will take much longer to fully decompose 

It IS important to keep the program simple and effic~ent, in the long-run, ~t should not require 
additional staff time In fact, the system, in coordination w ~ t h  a comprehens~ve recyclmg 
program, can streamline the entire disposal system from both a labor and a space efficiency 
standpoint 

Once the compost is ready for use (usually in about one month if the pile 1s managed 
properly), the resulting product should be used on the grounds Compost 1s classtfied as a 
soil condlt~oner, not a fertilizer, because rts levels of nrtrogen, potassium, and phosphorus 
are not as high as commercial fert~lizers Finished compost will add these elements to the 
soil but will add them much more slowly and In lower quantrties than fertll~zers Unlike 
fertil~zers, compost also adds organic mater~al to the soil, Increases the water-retalnlng 
capabilities of sandy soil, and promotes root growth The compost should be used over 
grassy areas or as a mulch around plants 
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Appendix 11: Summary of Coral Seas' envrronmental aspects, rmpacts and EMS objectrves 

Type of environ 
aspect of the 

hotel's ac t~v i t~es  

Type of act~vitles which have these Environmental impact of the 
environmental aspects actwtles 

Objective of the 
property's EMS 

Use of guest room and publlc bathrooms 
Laundry room and operatlons 
Housekeepmg and cleanmg operations 
K~tchen and bar operations 
Garden upkeep 

Operation of a/c unlts water heaters, 
washmg machines, dryers and pool 

Pumps 
Use of hot water and llghtmg 

- Inefficient use of a valuable 
resource 

Reduce water 
consumption 

ENERGY USE - Inefficient use of valuable and 
non-renewable resources 

- Generates alr pollut~on 
(mamly at the power plant) 
greenhouse gases, acld ram 

- Disposal of solld wastes in 
Inadequate munlclpal dumps 

- Contarninatlon of 
groundwater and surface 
water 

- Loss of raw materials 

Reduce energy 
consumption 

SOLID WASTE 

GENERATION 

-- -- 

Office operatlons (paperwork) 
Food purchasmg, preparation and servmg 
Bar operations 
Malntenance operatlons 
Garden and beach upkeep 

-- 

Reduce the amount 
of solid waste 
generated by the 

property 

GENERATION OF 

WATER 

POLLUTANTS 

Laundry room operatlons (e g use of 
phosphate based detergents) 
General housekeeplng and cleanlng 
operations (excesswe use of chemlcal 
cleanlng and dlslnfectlng products) 
Mamtenance operations (Improper 
dlsposal of used 011 and spent solvents) 
Food preparatlon (dlsposal of greaseloll) 

- Increases pollutant load 
discharged to surface and 
groundwater 

- Reduces the effectiveness of 
septlc tanks and wastewater 
treatment systems 

Reduce the 
pollutant load 
contamed ln the 
hotel's effluent 

USE OF 

HAZARDOUS 

PRODUCTS 

Reduce the number 
and amount of 
hazardous products 
used on the 

property 
Improve gray water 
handling 

Laundry room operations (use of bleach 
and acid or caustlc cleaners) 
General housekeeplng and cleaning 
operatlons (use of bleach toxic cleaning 

- Exposes guests and 
employees to hazardous 
products 

Maintenance operations (use of lead I 
pamt, drain clearmg chemicals) 
Grounds keeping (pest~cldes/insecticides) 

GENERATION OF 

AIR EMISSIONS 

- 

Mamtenance operatlons (e g release of 
CFC from alr-conditioning unlts use of 
solvents) 
General housekeeping and cleanlng 
operatlons (use of aerosols) 
Grounds keeplng (insecticide fogging) 

- Release of CFCs to the 
atmosphere 

I - 
Exposes guests and 
employees to hazardous alr 
pollutants 

Phase out CFC 
refrigerants 
Reduce the use of 
solvents 
insectmdes 
pesticldes 

DAMAGE TO THE 

ECOSYSTEM 
Reduce the damage 
caused by the 
property's 
operat~ons on the 
ecosystem 

Use of fertilizer, ~nsecticides and I - Damages the environment 

pesticldes m the gardens 
Dischargmg untreated gray water to the 
morass 

and ecosystem surrounding 
the property 



Appendix Ill 

Action 

Implement a leak detect~on and prevent~on program 

Prepare a plan for carrymg out a monthly inspection of the property's water 

distribution system, guest bathrooms, publlc restrooms, kitchen, bar, beach 
showers, and ur~gatlon system 

Develop the checklist forms that will be used to track the preventive mamtenance 
work conducted by t h ~ s  program 

Hold a training workshop to teach housekeeping staff on how to detect and report 
malfunction~ng equipment and leaks Prepare a summary of t h ~ s  mformat~on for 
inclusion in housekeeping staffs trainmg manual 

I1 Beg~n the first round of lnspectlons Repeat the cycle of lnspectlon each month 

After each round of inspect~on present summary of findmgs to general manager 

Install 1 6 US gallonlflush to~lets In the beach-s~de public restrooms 

Ident~fy the typelbrand of 1 6 US gallflush toilets wh~ch have glven sat~sfactory 
results m Jama~ca Get recommendations from maintenance staff of other hotels 

II Contact vendor and place order for 4 untts 

II Install the units 

Monitor weekly to ensure proper performance Cont~nue the weekly monltorlng 
for two months following mstallat~on 

II Water consumptlon momtoring program 

)I Prepare the forms that will be used to collect data from the property's 3 meters 

Train all members of the mamtenance staff on how to properly read the meters, 
enter the informat~on on the forms and calculate the property's weekly water 
consumption 

Il Begm collect~ng the water consumption monitoring program 

(1 On the first day of each month calculate the total water consumptlon and collect 
total guest nlght figures for the prevlous month Calculate IGIGN value for the 
previous month Prov~de the IG/GN figure to the Green Team 

By whom 

I Doe 

J Doe 

3 Bush 

Mamt staff 

3 Doe 

P Peters 

S Holmes 

P Peters 

P Peters 

T Rex 

T Rex 

Mamt staff 

P Peters 

- - 

Target date 

2/ 1/97 

11/98 

115198 

!I1198 - onw 

5/1/98 - onw 

!/I198 

1/1/98 

: 1 mth after 
.ecelpt 
ifter 
nstallat~on 

121 1/97 

1211 5/97 

1/1/98 - onw 

211 198 - onw 

- 
4ctual 
date - 

- 



Appendix IV 

Guest room preparat~on checkl~st 

If the guests have left the r  a/c runnmg, leave the guest room door closed during room 
preparation If the door must be left open, turn the alr conditioner off 

Do not replace the trash can liners (plast~c bags) unless these are solled or othenvlse 
unacceptable for further use 

Report all malfunctioning equipment to the hotel operator -- contact the maintenance 
department d~rectly only lf the need for repalr 1s urgent 

Pay particular attention to water leaks m to~lets, faucets and shower heads, excess~vely h ~ g h  
flows from faucets or shower heads st~ckmg tollet flush handles, slnk and bathtub stoppers 
which don't work or don't fit properly, damaged windows or louvers, scaldlng hot water 
malfunctioning air condlt~oners 

Collect all recyclable Items placed In the guest room green recyclmg contamers 
Recyclable Item consist of 

0 clear, green, and amber glass bottles 
0 plastic beverage bottles 
0 aiumlnum beverage cans 
0 metal cans 
0 newspaper 
0 wh~te paper 

At the end of your sh~f t  place all collected recyclables m the approprlate recycling blns 
located by the laundry room 

I1 Before leaving the guest room 

0 turn off all I~ghts, telev~s~ons and radlos 
0 turn the a/c unlt to the ' low cool ' setting if the guests have left the a/c runnmg, 
0 lf the a/c is left on, make sure that all wmdows and louvers are properly closed, 
0 ensure that faucets and to~lets are not runnlng 

By whom 

411 house- 
teeping 
;taff 

Date 



Appendix V 

Sample water and electricity monitoring forms 



Wafex - Man~axmg form 

Meter number Month and year Reading units 

Day I By I Meter read~ng 1 Consumpt~on I Comments or corrective actlon 

I I 

Total monthly consumptlon 

1 

1 

Number o f  guest n~ghts  for the month = 

@ Insert here the last meter readmg of the prevlous month 

Water consumptlon index = (monthly water consumptlon) / (number o f  guest n~ghts) 
- - 



Example of a part~ally completed water monltorlng form 

W r a t ~  - MOX~X~OXZ~ 10'0rm 

Meter number 34,524,356 Month and year December 1997 Reading unlts Thousand imper~al gallons 

Day I BY Meter reading 

15,234 600 
- 

1 

2 

Consumption 

3 

4 

etc 

Comments or corrective actlon 

- 

PGM 

PGM 

5 

@ Insert here the last meter reading of the previous month 

PGM 

PGM 

PGM 

15,256 700 

15,278 300 

PGM 

PGM 

PGM 

15,256 700 - 15,234 600 = 22 100 

15,278 300 - 15,256 700 = 2 1 600 

15,302 500 

15,322 200 

24 200 

19 700 

15,342 700 

15,768 700 

15 791 600 

PGM 

20 500 

21 800 

22 900 

PGM 

PGM 

Because of jump ~n water consumption 
maintenance began inspection of water 

distribution system 

Discovered leak in property's maln 
distr~bution line 

Leak was fixed at 10 30 PM 

15,976 400 

PGM 

Total monthly consumpt~on 1 16,050 300 - 15,234 600 = 815 700 thousand ~mperial gallons 

95 500 

16,006 200 

16,027 500 

Number of  guest n ~ g h t s  for the month = 3,077 GN (obtained from front desk records) 

29 800 

21 300 

16 050 300 

Water consumption Index 

22 800 

= (8 15,700 Imperial gallons) I (3,077 GN) 
= 265,l Imperial gallons1GN 



l&c?trrc#tg - Momtarreg frrrm 

Meter number Month and year Mult~plier 

11 I I * Insert here the last meter readlng of the prevlous month 

Meter reading 

I I I I 

Total change in meter readmg for the month 1 

Total monthly electricity consumptton = total change In meter readlng x multipl~er = kwh 

Change m meter readlng 

Number of guest nlghts for the month = 

Comments or corrective actlon 

Electrlclty consumption index = (monthly elec consumption) 1 (number of guest nights) = 



Appendix VI 

Flow diverters: Technical information 



INSTALLS IN SECONDS 

ON A L M O S T  ANY 

STANDARD TOILET' 

\ ' ' ' ' -. -. 
\ -. 

\ 
\ ' ' . 

IN-HOME WATER USE 

U S PATENT 

TOILET 
TOILET 

.- 

OVERFLOW 

TANK 

Aquasaber 
FOR STANDARD TOILETS 

Aquasave r "  saves wa te r  by 
substant~ally reduclng over f low 
durmg recove ry  - less wa te r  IS 
wasted because the tank tills faster 

You save on every flush the lank t~l ls to 
capaclty faster and your to~let operates at 
maxtmum eftlc~ency because proper tank 
volume 1s mamtalned 

You can save from 5 to 1 0 gallon ot water 
per flush when an Aquasaver' IS properly 
installed In the postt~on shown In the ~llus 
trat~on (onespout In Ihe the tollel bowl ref1111 
overflow ptpe three spouts outs~de the pipe) 
an average llllnols famdy can save up to 16 

I I gallons of water everyday' 

Bared on tqures suwltea by the llllno s Demflmenl of 
Commercs and PublIC Alfa~rs 

The new AauaSaverTM from Aaua SmartTM Inc ,saves water by controlllnsr 
the amount of water feedmg ~nto'the tollet bowl reflllbverflow pipe Only the 
amount of water necessary for proper funct~onmg goes mto the bowl and 
the tank fills faster, reducmg the amount of water used on every flush 

St LOUIS based lndustrlal Testmg Laboratones, Inc , ran performance 
tests on the dev~ce and reported a water savings from one-half gallon to one 
gallon per flush, dependmg on toll& model and tank capac~ty And, best of 
all, to~lets functlon properly because proper tank volume IS mantamed 

The environmental Impact of the devlce goes far beyond the economic 
savings for indlvidual users, whlch can be substantla1 since 45% of 
household water usage IS attributed to toilets (see chart at left) Every gallon 
of water saved from being flushed Into munlclpal sewage systems IS a 
gallon of water that doesn't need to be treated, so the AquaSaverTM saves 
both on frontend water usage and backend wastewater treatment 

We thmk you will be pleasantly surprised at how much you can save after 
lnstalllng the AquaSaverTM In your home, apartment complex, hotellmotel 
nursmg home, etc In Boston, MA, you can save $135 00 per year on a famlly 
of four by using the AquaSaverTM Good Results wouldn't you say31 

Source Nat~onal Wlldhle Federat~on 



SAVE ! 
UP to 6000 gallons 
every year for a family of four. 

How It Works I 
INSTALLS IN SECONDS 

ON KMOST ANY 
STANDARD TCiLET 

Fits Almost 
AS the todet refills, some of the water 1s Every Toilet 

drrected mto the overflow plpe refihg the bowl 
The bowl wdi conmue to fill untd the tank IS 

full Most torlet bowls WIU take water beyond the I 

amount requrred to have a sawfactory surface area 

The Problem 

and even overELLl 
Overfillmg results m not just more water than 

you need m the bowl, but water and money pour- 
mg down the dram untd the tank IS full 

The Solution 
The 4quaSak er alloa s the toilet to re-dlrect 

thts incomtng a ater / Aquasaver can be 
Thls alloas the tank to flll faster and 

because t t  can be adjusted n dl assure the 
mlnimum effectn e amount of a ater tn the boa 1 /' 

used wrth 
1, 2, or 3 spouts 
rnto the overflow pipe 

Installat~on of the AquaSa~er assures the prop- A 
e r n  o m  ner that the tollet FC 111 onh take ln the 

Water dwected mto 

proper amount of water 

Your Refill Hose 
For more mformation 

contact your dlstnbutor A 



INSTALLATION INSTRUCTIONS (See 1ns1dc pctures) 
1 Detach elustmg t d e t  bowl refill hose from the mfilllovcrflow 

plpe If there 1; a chp rtmove ~t - ~f then IS a cap on the refill 
ppe rernovelt 

2 Insert Aquasaver Into end of hosc 
3 Place AquaSaver onto the bowl m f i l l / o v ~ o w  pipe so that any 

one rpout is lndde the p?pe and the remurung three spouts ut 
outside the pipe 

4 After flustung the water level m the bowl may or may not be a 
hnle lower than before If you prefer more water In the bowl 
adjust AquPSaver by plmng two spouts Into the p~pe  

QUESTIONS THAT YOU MGHT HAVE 
1 P p s  t a ml 

sasv to m t d l  m? 
A. Yes In most cases However some refill ppcs art not a plashc ar 
metal ppe  but rather are cast Into the tank. In those cases the walk 
of the refill arc too thxk for the Aquasaver to fit onto - merely fit 
a hosc (avdable at hardware stares) onto one of the spouts of the 
AquaSaver & placr: lt (the host) Into the refdl p~pe  The mponant 
thlng 1s One spout m 8: three out. 
B On the Mansfield todet the refill tube and the flapper are one urut 
and when the todet IS flushed they both hft up Agun the 
Aquasaver wdl need to be fined w~th  a hose on one spout 
C Kohler and Crane each have an expenswe model where the refill 
plpe s b d t  mto the ballcock and the AquaSaver mil not work 
D Some todet refill ppes have a cap on them that you can remove 
by rvnstlng upward 
E You can ~nstall the AquaSaver any of these ways J u t  keep m 
rmnd that you can cut hoses to length needed to poanon AqunSavef 
so one spout fitted w t h a  hose goeslnto the refill pp and three spouts 
mto the tank 

2 What water level should be m the t d e t  tam 
A Sornehmes you d see the water hne mark on the tank. The 
water lcvel should be wthm one half mch from the top of the retill 
PlPe - - 

3 Does the w v e r  work wth lr~laccment Rmdmasterl 
A Yes The Rrudrnuter adjusu the water level wthm 112 Inch 
from the top of the refill ppc It 1s not there to save water The water 
level wll vary wth cfifftrent unlets Do not a d j ~ t  the Rudmaster 
below the recommended 112 mch from the top of the refill ppe 

4 What should vou look for before Ins 
A Make sure the water level 1s turned on all the way 
B Chcck water level in the tank - agam 1/2 inch from the top of the 
refdl plpc (These ttungs Pnll reduce flush qual~ty repeat flushmgs 
defeat the purpose of the AquaSaver ) 

5 Does the M v w  work anth the bnck. the olastlc bae or the 
water dam? 
A. No The quality of the flush harr been agruficantly reduced d 
used m corrdahon wth these devlcu When unsg the AquaSaver 
you get a quahty flush, and most lmportandy yon save 

6 Does the m v w  work on the new 1.6 nallon tank? 
A Yu - but not ncammnded T h m  IS vcry hnle savmgs and the 
1 6 gallon to~lcts am hnnng problems wvlth then q d t y  flush even 
before the lnstallaaon of the Aquasaver W e  feel the AquaSaver 
arlll be more effecnve on tank SIZES ranging from 3 5 to 7 gallons 

7 IS the =fill hose alwavs the &t slze to sho onto the lntale smut 

A Somcnrnes the r e f a  hose 1s smtchcd or In some cases just a l~tlle 
larger OD If the end of the =fill hose u stmchcd cut off about 112 
rnch and then Insert Into the AquaSaver If however the refill hose 
~s too large OD use a short sectlon of hose (avalable at hardware 
storcs) and Insert into rhc too large refill hose that 1s In piace then snap 
AquaSaver Into the step down size Remember you can cut and 
position as needed to get hoses lengths necded to accomplish the 
objechve of one spout In the refiu and three out 

8 the amount of water c o r ~ l ~ l p  out of each of the four smuts eauallv 
&e same In volume? 
A Yes The AquaSaver has been carefully cnglntcnd to actucve that 
objtcLlve The volume of water cormng Into the AquaSaver at the 

HY DOES THE AOUASAVER 
SAVE WATER? 

The water line coming into the toilet stool comes 
into the water control valve (ballcock) The water 
control valve d~sperses the water to two places 
1 To refill the rank, and 2 To refrll the roller bowl 
stool The problem with this situation is that water 
continues runnmg into the bowl until the tank i s  

full and most of this water goes down the drain, 
therefore wasted The AquaSaver redirects t h i s  

incommg water by only putting 1/4th as much into 
the bowl - the other 3/4ths is directed into the tank 
- causing the tank to fill faster 

INTAKE REFILL 
HOSE 

OVERFLOW 

1 TOILET 
TANK 

Source Nat~onal W~ldl~fe Federat~on 

ln&e 1s exactly the same cormng out &ch spout  heref fore lt does not 
matter wh~ch of the four spouts IS routed Into the refill ppe 



Normal installation 

2 Install the AquaSaver In the down spout 
furthest from the intake spout If ~t interferes 
with the mechanics of flushing, place the 
first down spout of the AquaSaver in the 
overflow tube 

4 Mansfield toilets that have this type of overflow 
tube should be installed as shown in diagram 

- -- 

3 You may ~nstall the AquaSaver as shown in 
diagram, if neccesary 

5 Fluid Master - Install as shown in diagram 



Appendix VII 

Monthly occupancy calculation form Coral Seas Hotel Monthlyear 

B) Total rooms available each day = 

C) Total rooms ava~lable for month = (B x Number of days in month) = 

D) % occupancy for month = (A / C) x 100 = 

Number of local guests 

27 

28 

29 
30 
3 1 

Total 

1 6 1  I I I I 

Number of foreign guests 

( = A )  

Total number of guests Day 
1 

2 

3 
* 

4 

5 

# of rooms occupled 


