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Executive Summary 

What 1s an enwonmental management system? 

An environmental management system (EMS) 1s a management tool through whrch a property 
can evaluate and Improve its environmental performance, and establish, achieve and sustain ~ t s  
own envlronmental performance objectives 

Why should Negrd Cab~ns develop an EMS? 

An EMS will help Negrrl Cablns sustain the social and physical environment on which it 
depends for ~ t s  survwal Tourists v~si t  Negril to savor the beauty of ~ t s  reefs, beaches and nature 
and to experrence the warmth and klndness of its people The day Negrll loses these valuable 
attributes wdl mark the end of ~ t s  tourism mdustry 

Hotel guests are mcreasmgly taking an interest In the envtronment A recent poll conducted by 
Conde Nast Traveler revealed that 

91% of the respondents were concerned about the envlronmental cond~trons at the 
destinat~on to which they are maklng travel plans, 
50% clatmed that the env~ronment had become a factor m their travel planning over the last 
ten years, 
25% have changed travel plans because of what they percerved to be an envlronmental 
issue at their chosen destrnatlon 

The "green" Image created and sustained through an effective EMS wdl therefore prov~de 
Negrll Cablns wlth an additional marketrngtool 

Since many environmental measures are a~med at reducing the consumpt~on of water, energy, 
chemicals and materials, an effectwe EMS will help the property save money and ensure the 
sustamabilrty of the measures and actlons that yleld these savlngs 

Durmg the course of the audit, the EAST team reviewed Negril Cabins' water, energy, 
chemicals and materials consumptlon practices, evaluated ~ t s  policies, procedures and 
management structure, identified ways to improve its environmental performance and develop 
an effectwe EMS As illustrated In the followlng sect~on, the audrt revealed that Negril Cabms 
could greatly benefit by becom~ng a more "env~ronmentally friendly" property 
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Summary of Implementation Costs and Paybacks 

The following table summarizes the costs and benefits of 12 o f  the more than 70 recommendatlons presented 
In t h ~ s  report The deta~led ana lys~s  of these 12 recommendatlons, or projects, IS presented In S e c t ~ o n  5 of 
thls report 

Project no and 
descr~ptron 

Env~ronmental benefits Implementation 
cost 

Payback 
perlod 

1) Install flow aerators 
on all faucets 

1 Reduces water consumption and 
wastewater generatlon 
Improves the operation of septlc 
tanks and t ~ l e  fields 
Saves energy 

! 700 J$/year for each 
ypical back-of-house 
aucet 

60 J$ per aerator to 4 
veeks 

2) Install low-flow 
shower heads 

Reduces water consumptlon and 
wastewater generation 
Improves the operatlon of septlc 
tanks and tile fields 
Saves energy 

16,700 J$/year for 
:ach low-flow shower 
lead 

300 to 850 J$ per 
low-flow shower 
head 

: 3 weeks 

3) Install flow diverters 
In to~let tanks 

Reduces water consumptlon and 
wastewater generatlon 
Improves the operatlon of septlc 
tanks and tde fields 

5,700 J$/year for 60% 
~f the property's 
:onventlonal toilets 

i months 

4) Install d~splacement 
devlces m tollet tanks 

Reduces water consumption and 
wastewater generatlon 
Improves the operatlon of septlc 
tanks and t ~ l e  fields 

5,700 J$/year for 60% 
>f the property's 
:onventlonal tollets 

l months 

5) Replace existmg 
tollets wlth water- 
savlng models 

Reduces water consumption and 
wastewater generatlon 

1 050 J$/year for guest 
bathrooms 

Improves the operatlon of sept~c 
tanks and t ~ l e  fields 3,700 J$/year for 

publ~c restrooms 
4,000 J$ per 
publlc restroom 

13 months 

~robably 
: 1 year 

6 )  Use rainwater for 
laundry operat~ons 

Reduces the use of N WC water 
Reduces the use of the water 
softenmg and rust removmg 
chemicals 

24,100 J$/year for a 
5 000 ft2 ram 
2atchment area 

unknown but 
probably 
moderate 

7) Convert from billmg 
rate 20 to rate 40 

Reduces the cost of Negrll Cablns 
electricity 

! 5 months 
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8) Reduce the time of Reduces Negr~l Cabins 
operation of the pool consumptron of electrlc~ty 
filter pump Extends the servlce hfe of the 1 

Reduces Negr~l Cabms' 
effic~ent Ilght~ng consumption of electr~c~ty 

10) Implement a waste Reduces the volume of waste 
management program generated by the property 

Reduces the negative Impact of the 
waste generated by the property 

-- 

I I )  Implement a h e n  
and towel reuse 
program 

12) Improve the hotel's 
composting program 

Reduces water consumption and 
wastewater generation 
Reduces Negr~l Cabins' 
consumptron of electricity 
Reduces chem~cals consumption 

Prov~des the property with a free 
source of fertilizer and sod 
conditioner 

see table In Project 9 

unknown 

can reduce laundry 
costs by up to 20% 

.78 J$ per energy- 
'ffic~ent bulb 

noderate 

unknown low to moderate 
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Summary of Initiatives Already Underway 

To ~ t s  credit, Negril Cabms has already Implemented a varlety of env~ronmental in~tlatwes in all 
departments Some of the ~nit~atives ldent~fied by the audit team are llsted below 

General 

The hotel staff IS conscious of the need to turn off an--condlt~oners In unoccupred offices, guest 
rooms and meeting rooms 

The hotel has installed compact fluorescent bulbs In some exter~or l~ghts and guest rooms 
(Note The malntenance staff should conslder purchas~ng bulbs rated for 50 Hz instead of 60 
Hz bulbs w ~ t h  the correct frequency rat~ng wdl likely perform better and last longer ) 
The maintenance staff monitors and records water and electricity meters readings daily 
The marntenance staff has recently begun using a preventive malntenance checklist for the guest 
rooms Thls practlce wdl establ~sh a regular monthly check of the equipment in each room and 
a formal system for addressmg any problems 

Grounds department 

Yard waste is generally collected in large trash cans instead of plastic bags Thls practice saves 
money and reduces waste 
Instead of m~xing the yard waste w ~ t h  the property's garbage, the grounds staff disposes of ~t In 
the "unofficial" compost pdes located in the bushes beh~nd the property 

Housekeepers leaves soap bars In the guest bathrooms untll the guest e~ther uses them fully or 
checks out Upon checkout, the partially-used bars are collected and used In the employee 
bathrooms 
The hotel only provides guests wrth two bars of soap instead of a multitude of amenlt~es 
Rolls of to~let paper rn guest rooms are only replaced rf they are nearly empty when the guest 
checks out These rolls are then used In the employee bathrooms 
As a general practice, housekeepers turn off alr-cond~t~oners and lights in guest rooms 
Housekeepers perlod~cally clean the bulbs In the guest room lamps to maxlmize their hght 
output 
The housekeeprng carts Include large reusable Rubbermald bags to collect garbage from the 
guest rooms Many hotels use d~sposable bags for t h ~ s  purpose, which wastes money and creates 
add~tlonal trash 
Sheets are changed every other day unless the guest requests more frequent service 
Marntenance Issues Identified by the housekeepers are promptly called In to the housekeeplng 
supervrsor who then fills out a mamtenance request form 
Most of the housekeeping cleanrng products are purchased in bulk and poured Into reusable 
pump bottles T h ~ s  saves the hotel money and reduces packag~ng The products that are not 
purchased In bulk should be re-evaluated 
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Laundry department 

The dryer llnt filters are cleaned twice each day T h ~ s  pract~ce helps the dryer perform more 
efficiently 
The ironer for the tablecloths is turned on ~mmed~ately before it is used and turned off 
immediately afterwards 

t Heavily-stained Items are pre-soaked by the laundry staff before bemg washed Thrs reduces 
the need to wash these ~tems several t~mes  m the washer to remove though stalns 

t The staff uses trolleys rather than disposable plastlc bags to collect the dirty h e n s  and towels 
from guest rooms 

Kitchen 

The k~tchen equipment 1s cleaned daily to ensure maximum efficiency and the required sanltary 
condit~ons 
Dlshes are pre-rmsed thoroughly before betng placed in the d~shwasher T h ~ s  practlce ensures 
the efficient performance of the dishwasher 
The hotel recycles grease and 011 from the k~tchen The kitchen staff IS careful to keep the 11d of 
the recycling container closed to prevent rainwater or debr~s from entering the container and 
spo~ling ~ t s  contents 
Food from the breakfast buffet 1s glven to the staff on their coffee break mstead of bemg thrown 
away 
Ju~ce 1s served in d~spensers on the breakfast buffet Thrs reduces packaging waste and saves 
money 
The chef IS very consclous of the amount of packaging used for foods He tries to buy products 
from the local market whenever poss~ble, but has found that often the contamers used are very I 

small In those cases he has been able to purchase Imported products w ~ t h  less packagmg The 
hotel should continue to pressure local supphers to use less packag~ng 

1 

Purchas~ng department 

Liquld soap dispensers are used in publ~c bathrooms 
The hotel uses recycled faclal tlssue and tollet t~ssue In the guest rooms T h ~ s  encourages 
suppl~ers to manufacture more recycled paper products and also sends a positwe environmental 
message to concerned guests 
The hotel uses durable cleaning rags Instead of d~sposable towels for all cleaning operat~ons 

Hagler Badly 
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I. Introduction 

1.1 EAST Project 

The Environmental Aud~ts for Sustainable Tourism (EAST) Project IS an activlty funded by the U S 
Agency for International Development (USAID) that IS des~gned to assist the tour~sm and hosprtallty 
mdustry Implement effective environmental management systems (EMS) 

The spec~fic objectives of this project are (1) to develop greater awareness and understandmg of the 
benefits of envlronmental management systems and audlts among hotehers, restaurateurs, allied 
tourlsm bus~nesses, as well as In the manufacturmg ~ndustry, (2) to tram Jamaxan consultants on 
EMS aud~ting techniques, (3) to assist a select, representative number of tour~sm establishments in 
c a q r n g  out env~ronmental aud~ts, and (4) to help finance, on a cost-shar~ng bas~s, spec~fic aud~t  
recommendat~ons m the participating establ~shments to demonstrate the financial benefit of the 
systematic appllcat~on of env~ronmentally friendly pract~ces and, thereby, encourage others in the 
tour~sm Industry to do l~kewlse EAST is bemg implemented by Hagler Bailly Serv~ces (USA) under 
the dlrect~on of USAIDIJamaica and the Jamaica Hotel and Tourlst Assoc~ation 

12 Audrt Team 

The aud~t of the Negr~l Cabms Hotel was conducted by an mterd~scipllnary team In November 1997 
The team members mcluded Hugh Cresser, EAST Project Coordmator, Patr~cio Gonzalez Morel, 
Environmental Engineer, Hagler Badly (USA), Cara Holley Montrief, Hotel Env~ronmental 
Consultant, Lloyd Marsh, Senlor Energy Engmeer, Metrocad (Jama~ca) 

The EMS aud~t  cons~sted of a detalled analysls of all departments and key servlce areas des~gned to 
~dentify the env~ronmental aspects and Impacts of the property's a c t ~ v ~ t ~ e s ,  and to formulate 
recommendations on how to improve the property's env~ronmental performance and ~ t s  
env~ronmental management system (EMS) 

1 3 Aud~t Protocol 

The audlt protocols used by the audit team covered the following issues 
I S 0  14,000 EMS gap analysis 
Water use and wastewater generat~on 
Energy use and effic~ency 
Sohd waste generation and handlmg 
Chem~cals use and management 
Hotel procedures and operations 

Hagler Bailly 
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2. Background Information 

2 I Descr~ptron of the Property 

Negr~l Cabins IS a 80-room property located on Norman Manley Boulevard In Negril, Jama~ca Most 
of the property lies on the garden s ~ d e  of the boulevard, but Negrd Cab~ns also occuples some 
beachfront acreage which is presently largely undeveloped T h ~ s  property IS owned by Maxie and 
Faye Bell and managed by Raymond Franc~s 

Negr~l Cabrns has a number of on-s~te f a c ~ l ~ t ~ e s  for ~ t s  guests' comfort and entertalnment, ~nclud~ng 

a restaurant and a beach gr~ll, 
a pool bar, 
a sports center and a tennis court, 
a pool and Jacuzzi, and 
a private beach 

The hotel averages 80 employees, with approx~mately 95 employees on staff during high season 
Key members of Negr~l Cab~ns' managerla1 staff Include 

Assistant Manager 
Accounting1 Front Office Manager 
Guest Relat~ons Manager 
Execut~ve Chef 
Grounds Superv~sor 
Adm~n~stration 
Security Superv~sor 
Mamtenance Manager 
Housekeepmg Superv~sorl Laundry Manager 
Food and Beverage Manager 
Purchasing Manager 

James Thompson 
Kevm Harvey 
Simone Baur 
Bernd Schumann 
Herman Burr~s 
Loraine Mowatt 
Orell S~mpson 
Raynor Mills 
Cynthia Momson 
Arch~e W~lhams 
Chr~stopher Cumrie 

2 2 Occupancy Data 

The occupancy lnformat~on glven by Negrll Cab~ns to the aud~t team covers the 12-month perlod 
from October 1996 to September 1997 T h ~ s  data IS summarlzed In the following table and IS used as 
the bas~s for the calculat~ons presented In t h ~ s  report 

Hagler Badly 
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Month 

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

Occupancy 

(room n~ghts, RN) 

1,147 
1,340 
1,523 
1810 
1,799 
1,714 
1,615 
1 269 
1,205 
1,432 
1,634 
1,250 

Guest N~ghts 

(GN) 
2,294 
2 860 
3,046 
3,6 18 
3,592 
3,400 
3,400 
3,214 
2,472 
2,444 
3,152 
2,568 

Based on thls data, the occupancy crlteria for Negrd Cablns are 

Average hotel occupancy = 1,478 RNImonth 
= 3,005 GNImonth 

Average room occupancy = (36,060 GNIyear) / (17,738 RNIyear) 
= 2 03 Guest nlghts / Room n~ght 

Water Consumpt~on and Wastewater Generat~on 

2 3 1 Current water use and wastewater generation at Negrd Cab~ns 

All of the water consumed by Negrd Cabins 1s purchased from the National Water Comm~ss~on 

The bulk of the property's effluent IS d~sposed on-slte vra 5 septlc tanks and ra~sed tile field 
systems The gray waters generated by the laundry and the pool bar are d~scharged dlrectly to 
the morass 

The water consumption lnformatlon collected from Negrll Cabtns' NWC bllls IS presented In the 
followmg table and graph Thls data 1s used as the bass for the calculat~ons presented In t h ~ s  report , 

Hagler Badly 
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Month 

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

Annual total 

Water use 
Imp GaYmonth 

232,000 
336,000 
5 19,000 
5 12,000 
492 000 
479,000 
480,000 
524,000 
348,000 
436,000 
339,000 
414,000 

NWC water con, 

Note IG = Impenal gallons 
GN= Guest night 

~mptlon figures 

J$/1,000 IG 

I I I 
I Negnl Cabms Resort Water consumpt~on per guest nlghtl 

Oct 96 Nov Dec Jan 97 Feb Mar Apr May Jun Jut Aug Sep- I 

I 97 I 
I I 

-- -- -- - - -- -- - I 

Based on this data, the average water figures for Negril Cabins are 

Current water cost = 204 J$l1,000 IG 

Average water use = (5,111,000 IGlyear) / (1 2 monthslyear) 
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Av water use per GN = (5,111,000 IGIyear) / (36,060 GN/year) 
= 142 IG/GN 

As shown In the graph, Negr~l Cabins' water consumption index (I e , the consumptlon of water per 
guest nlght) vanes throughout the year In response to changes In weather, occupancy rates, guest 
type (e g , large influx of college students for spring break), and other slmilar factors 

During the 12 month per~od covered by the data, this index ranged from a low of 101 IGlGN 
(October 1996) to a high of 170 IGIGN (December 1996) Although the 70% increase In water 
consumptlon per guest night observed between October and December is low compared to Jamalcan 
hotel standards, Negrrl Cabins should nevertheless attempt to define and control the factors 
respons~ble for thls rtse in rts water consumptlon index 

2 3 2 impact of water conservatron at Negrrl Cabrns 

Because of the h ~ g h  cost of water, ~t IS In thls property's best interest to engage in an aggressrve 
water conservatlon program The comparison made in the follow~ng table between Negrll Cablns 
and a "water efficlent" hotel, as defined by the Internatlonal Hotels Env~ronmental Init~ative, shows 
that this property could achieve sigmficant savlngs through water conservatlon 

I Average water consumptron for hotels I Savrngs tf Negrrl Cabrns achreved the water I 

Notes The savings presented In t h ~ s  table are based on the total annual occupancy figure 
calculated m Section 2 2 of thrs report (36,060 guest nights per year) 

consumption of a water effic~ent property 

Water savrngs I J$ savmgs Locatlon 

Water efficient hotel 

Negnl Cabins 

The Internatlonal Hotels Envlronmental Inrtlatlve uses the followmg figures to rate the 
relatwe water effic~ency of hotels 

Water use 

128 IGIguest night 

142 IGIguest nrght 

After the completron of Negr1l7s new sewer and wastewater treatment plant In m ~ d -  1999, the cost of 
the NWC water is expected to Increase by a factor of two The reader should therefore keep In mmd 

Property size 
(wrth gardens and 

laundry) 

50 - 150 rooms 

Hagler Badly 

504,000 IGIyear 

- - 

103,000 J$/year 1 

Water efficrency rating - water use figures are In IGIguest nrght 

Good 

< 128 

Farr 

128 - 148 

Poor 

148 - 177 

Very poor 

> 177 

Negrd 
Cabrns 

142 
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that the water conservat~on measures proposed In this report will have, In the near future, an even 
greater impact on reducmg Negr~l Cabins' utility costs 

Bes~des the direct financial benefits, a reduction in water consumptlon w ~ l l  also reduce the flow 
processed through the property's on-slte wastewater treatment systems and, thereby, improve the 
performance of the septic tanks and raised tile fields 

The electricity consumption information collected by the audit team from Negril Cabins' JPSCO bills 
IS presented in the followmg table and graph 

Month 

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

JPSCO electrlclty consumptlon figures 

Electnc~ty consurnpt~on per guest nlght Negnl Cabms ~esortl  

Od Nov Dec Jan- Feb Mar Apr May Jun Jul Aug Sep 
96 97 97 
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EMS Aud~t of the Negrzl Cablns Resort EAST Project Page I2 

Based on t h ~ s  data, the electricity consumptlon figures for Negrd Cabms are 

Current cost of electr~c~ty = 4 65 J$/kWh 

Average electr~c~ty consumption = (550,440 kWh/year) 1 (1 2 monthslyear) 
= 45,870 kWhlmonth 
= 21 3,300 J$/month 

Av electrlclty consumptlon per GN = (550,440 kwhlyear) 1 (36,060 GNIyear) 
= 15 3 kWh1GN 

As shown In the graph, Negrll C a b m y  electrlclty consumptlon Index (I e , the consumptlon of 
electrlclty per guest night) vanes throughout the year in response to changes In weather, occupancy 
rates, guest type, and other simtlar factors 

Durlng the 12 month period covered by thls data, thls Index ranged from a low of 11 7 kWh1GN 
(February 1997) to a high of 20 3 kWh1GN (July 1997) Although the 75% Increase in electrrclty 
consumption per guest nlght observed between February and July is low compared to Jamalcan hotel 
standards, Negrtl Cabins should nevertheless attempt to define and control the factors respons~ble for 
thls rlse in ~ t s  energy consumptlon Index 

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

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

Becommg an environmentally frlendly property is not a challenge that can be met overmght It 1s a 
long-term commitment and a continuous process of Improvement which should be Integrated In the 
dally operations at a pace whrch is right for each property The key phases in the creatlon and 
development of an effective environmental management system are illustrated below 

1 11 MOTIVATION 11 
II Appoint a program Champlon 

Create a Green Team 11 
Develop an environmental pohcy 
Motmate staff 
Participate m external actlvlties I 

PLANNING ACTION 
Select and assess the focus areas 

REVIEWING PROGRESS Prepare personal actlon plans 
Provlde support and tralnmg 

4- 

Note This EMS cycle 1s based on the approach developed by the Internat~onal Hotels 
Env~ronmental Init~ative 

The four phases are 

Mot~va t~on  -- In which you begm to Integrate the lnltiative in your property by appointing a 
"Champ~on" to coordinate the program, creatlng a "Green Team" to assist In the 
implementatlon and mon~torlng of the program, developmg a policy wh~ch defines the 
property's environmental objectrves, and by motivating the staff to partmpate and contribute to 
the program 

Planning actlon -- in which you select and conduct a detailed review of the property's prlority 
areas, ident~fy measures to be taken, prepare an actlon plan and set a timetable for the 
implementatlon of the program 

Hagler Bailly 
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Malung ~t happen -- in which staff commitment is gained for the act~on plan, responsibll~tles 
are allocated, and the plan is implemented 

r Reviewflng process -- m which progress IS mon~tored against set targets and objectives, an 
annual revlew of overall progress 1s conducted to assess the successes and failures, and 
priorit~es are set for the comlng year 

As shown above, phases 2 ,3  and 4 form a yearly environmental management cycle Each year the 
property will go back though this cycle again, uslng the revlew of the prevlous year's successes and 
failures to improve the effect~veness of its EMS and revise, if necessary, ~ t s  environmental policy 

3 2 1 Appolnt the env~ronmental program's "Champ~on" 

Once the hotel IS ready to move ahead w ~ t h  ~ t s  environmental program, Negril Cablns will need to 
appoint a "Champ~on" who w ~ l l  have the respons~b~lity for coordinating and implementing the 
environmental 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 will keep the environmental program on h e ,  ensure 
good business and env~ronmental results are achieved, and ensure the participat~on or cooperation of 
all staff members 

3 2 2 Create a "Green Team" 

The creation of a "Green Team" 1s crucial to ensure the introduction and the implementat~on of 
envrronmental policies The functions of the Green Team lnclude 

assist the program Champ~on in the day-to-day management, supervlslon and troubleshoot~ng of 
the environmental program, 
keep the property's staff mot~vated and ded~cated to the principles of the environmental 
program, 
develop new Ideas and strateg~es for Improving the program, 
act as the princ~pal llnk between the property and local community groups or env~ronmental 
organlzatlons 

To be most effective, the Green Team must be composed of highly motivated mdlv~duals, selected 
from each of the property's departments and representing all levels of employee hierarchy -- from 
executive-level to line-level employees The actual slze of the Green Team will depend on the 
requirements of Negr~l Cabins' environmental program, however, when assembhng the team, keep In 
mind that as the group gets larger, the team as a whole becomes less focused and less productive 

The employees selected for the Green Team must have the motivat~on and character needed to Insure 
-A 

the success and the d~ssemination of the program Crlter~a for the select~on of team members may 
Include 
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recommendat~ons by managers or supervisors, 
c nom~natlon by fellow employees, or 
t a s~mple appl~cat~on process which requlres the cand~dates to expla~n the~r  expected 

contnbut~on to the env~ronmental program and then reasons for want~ng to jotn the team 

Note Negr~l Cabins should create more personallzed names for the "Champ~on" and "Green 
Team" to reflect the property's "personal~ty " In t h ~ s  report, the terms "Program 
Champ~on" and "Green Team" are used as generlc names to represent two key components 
of an effect~ve EMS 

3 2 3 Develop an env~ronmental policy for Negrrl Cab~ns 

An env~ronmental pol~cy IS an Important tool for communicating, both internally to employees and 
externally to guests, that the property IS serlous about ~ t s  role In preserving and protectmg the 
env~ronment The pol~cy should therefore embody the property's comm~trnent to the environment 
and define the goals ~t w~shes to ach~eve 

The formulation of the env~ronmental pol~cy should be a concerted effort, ~nvolv~ng management, 
the program Champ~on, the Green Team and all Interested staff members T h ~ s  combined effort will 
insure that the env~ronmental pol~cy IS understood and respected by all employees, and wdl prov~de 
the staff w ~ t h  a sense of ownersh~p over the property's env~ronmental program 

The breadth of the env~ronmental policy adopted by the hotel will define the complex~ty and 
magnitude of the env~ronmental management system that w ~ l l  be needed to put the pol~cy's words 
~ n t o  actions The property IS therefore advised to develop a first pol~cy that IS appropriate to the 
nature and scale of ~ t s  env~ronmental impact, but not overly amb~t~ous  The first env~ronmental 
policy should Include manageable comm~tments wh~ch brmg obv~ous benefits to the property or help 
remedy ~ t s  most s~gn~ficant env~ronmental impacts Examples of comm~tments appropriate for a first 
environmental policy include 

safeguarding natural resources by achlevmg a more effic~ent use of water, energy, chem~cals 
and materials, 
preventing pollut~on by reducing the amount of waste generated by the property, 
complymg w ~ t h  all appl~cable env~ronmental regulat~ons 

After mastering the bas~c pr~nc~ples and operat~ons of ~ t s  EMS, Negr~l Cabins should broaden the 
scope of its env~ronmental pol~cy and revlew ~ t s  objectives and targets Examples of complete and 
comprehensive environmental policies are glven below and In Append~x I 

The env~ronmental pol~cy must be clearly communicated and explamed to all current employees and 
all new h~res It should be discussed In staff meetings, ~ncluded rn employee handbooks and posted 
on the staff notice board Once the property has put Into practlce the key elements of its EMS and 
achieved the first noticeable results, management should place a framed copy of the env~ronmental 
policy In the hotel lobby, In full vlew to all guests and vis~tors 
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3 2 4 Mottvate the staff 

The hotel does not currently have regular staff meet~ngs Monthly, or at least quarterly, meetings of 
all employees are Important to establrshlng communicatron between management and employees and 
to buddmg staff morale More frequent meetings of department heads w ~ l l  build teamwork among 
departments and keep everyone apprrsed of ~mportant Issues In the hotel It IS rmportant that the 
hotel begrn holdmg meetings of staff and department heads as soon as possrble These meetings do 
not have to be lengthy -- if fact, they wrll typically be more effective if a br~ef agenda is set 
beforehand 

Management should use these staff meetings to rnform all employees of the envrronmental 
program's objectives and to call for therr ideas and support Involvrng the staff not only helps galn 
therr commitment to the In~tratrve, but ~t also allows the program to benefit from therr creativ~ty and 
experrence line-level employees often know best how to reduce waste and improve effic~ency, and 
how to carry out spec~fic programs and act~ons In the most practical manner The Champion and the 
Green Team should, therefore, strive to gain the support and collaborat~on of thew colleagues at all 
levels and In all the departments of this property 

In most cases, staff will not effectrvely practrce environmentally-conscrous behavlor unless they are 
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glven proper tramng and motivated through an approprlate mcentwes program For example, 
employees wdl engage more wlllrngly In good housekeeping practrces 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 part~c~pat~on In the env~ronmental program can generally save 
the property a lot of money, management should take the tlme to dev~se an approprlate and effectwe 
rncentlve program 

Incentlves can lnclude monetary rewards such as sharlng w ~ t h  the staff part of the water and energy 
savlngs ach~eved through the environmental program, or glving bonuses to particularly deserving 
employees Incentlves can also Include non-monetary rewards such as extra pa~d  vacation days, 
partles and glfb (e g , t-sh~rts w ~ t h  the hotel's "green team" logo, g ~ f t  cert~ficates) 

3 2 5 Part~c~pate In external actrvrt~es 

Negrll Cabms' management and staff should get mvolved In local and nat~onal ~nl t~at~ves ,  attend 
events, subscr~be to env~ronmental publ~cat~ons, d~scuss env~ronmental Issues w ~ t h  colleagues In the 
industry, and promote "network~ng" of good Ideas through the Negrd Chapter of the JHTA 
Partlclpat~on In external actlv~t~es wdl help the property gam a deeper understandmg of the Issues, 
learn of how others are tacklmg the~r  env~ronmental problems, and enhance the property's reputahon 
In the ~ndustry 

An effectwe and productwe way for Negrll Cabms to further enhance ~ t s  env~ronmental program IS 

by developmg strong commun~ty relat~onshlps By actrvely partlclpat~ng m local CIVIC and 
envlronmental actlv~t~es, Negrll Cabms w ~ l l  highhght ~ t s  leadersh~p role and bolster the mot~vatlon of 
~ t s  employees by allow~ng them to pos~t~vely affect the community In whlch they hve and by 
prov~drng them an alternate means for profess~onal growth 

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

The Green Team, under the leadership of the Program Champ~on, must revlew the property's 
act~vltles In order to determlne whlch areas, departments or Issues should be targeted first by the 
envlronmental management program Thls review process IS generally conducted by 

1) ~den t~f jmg the env~ronmental aspects of the property's a c t ~ v ~ t ~ e s  -- an envlronmental aspect IS 

an element of a property's actlvlty whlch Interacts, in a beneficla1 or detrimental manner, w ~ t h  
the environment, 

2)  evaluatmg these env~ronmental aspects In order to determlne whlch of these have a sign~ficant 
negatlve impact on the environment, 

3) h~ghllght~ng the areas of s~gn~ficant negatwe env~ronmental Impact that can be affected through 
the property's environmental program 
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The env~ronmental aspects of the various act~v~tles carr~ed out in hotels can generally be classified In 
at least one of the follow~ng categories 

water use, 
energy use, 
solld waste generatlon, 
generation of water pollutants, 
use of hazardous products, 
generatlon of arr emissions, and 
damage to the eco-system 

A descrlpt~on of the envlronmental impacts and the types of actlvlties associated wlth Negrrl 
Cabins' princ~pal environmental aspects 1s given In Appendlx I1 

The ~dentrfication of envlronmental aspects and impacts prov~des the property w ~ t h  a sense of ~ t s  
current envlronmental performance and enables the property to establ~sh the envlronmental targets 
and objectives of ~ t s  future EMS actlvitles The background mformatlon and the recommendations 
glven In thls report should help Negril Cablns ~den t~fy  ~ t s  princ~pal p r~or~ ty  areas 

After selecting the priority areas for the environmental program, the Green Team will have to 
conduct a deta~led revlew of each pr~orrty area The purpose of thls revlew process 1s 

1 )  To assess current performance In each part~cular prlorlty area Current performance can be best 
evaluated by calculating environmental performance ~nd~cators from the property's energy, 
water and sol~d waste bdls, chem~cals and mater~als purchase records, and hotel occupancy 
records Examples of the type of ~ndicators wh~ch can be used by Negrd Cablns to gauge ~ t s  
current environmental performance lnclude 

gallons of water consumed by the property per guest night 
kwh consumed by the property per guest mght 
number of tanker loads pumped from the sept~c tank per 1,000 guest nights 
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 chemicals used per guest night 
pounds (or volume) of solld waste hauled out of the property per guest n~ght 
pounds of mater~als (glass, paper, plastlc, metals) recycled per guest night 
pounds of a spec~fic chemical product used per guest nrght 

Thls lnit~al assessment is very Important since it provldes the benchmark against whlch progress 
will be measured In a part~cular focus area (e g , the laundry room) or In the property as a whole - 

2) To ident~fy ~mprovement opt~ons The Green Team will need to ~dentlfy what is already being 
ach~eved m order to gam an idea of where Improvements can be made without sacrlficlng other 
operational crlterla Thls 1s where discussion w~th  key staff in each area 1s not only very useful 
(they often understand best where and how improvements can be made) but also essential lf 
they are to be comm~tted to the process 
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The find~ngs and conclus~ons of t h ~ s  preliminary revlew process should be recorded so that they 
may be used, at the end of the yearly EMS cycle, to evaluate the results and ach~evements of the 

I env~ronmental program I 

3 3 2 Prepare a plan 

The preparation of the act~on plan mvolves four Important steps 

decide whlch of the actions ident~fied by the revlew should be pursued first, 
define the steps to Implement each action, 
allocate responsibility for these steps, 
set target dates for action 

The actlon plan should prioritize 

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

I 
-- -- - - -- 

The action plan forms glven in Appendix I11 illustrate the outputs of this t a s k 7  

The task of working up the plan of action may involve testing the performance, cost and operational 
implications of an opt~on It may be wise to try out an idea before fully implementing it 

The audit team recommends that the hotel begm w ~ t h  back-of-house env~ronmental improvements 
first Since Negrd Cabins has not yet begun a comprehensive environmental effort, it would not be 
wlse to start its program with an lnltiat~ve such as a Linens and Towels Reuse Program, which 
solictts guest participation These types of programs are best implemented (the guests are more 
likely to willingly partlapate) when the guest can see that the hotel has made some efforts toward 
conservation 

3 3 3 Set targets 

The purpose of settmg targets 1s to prov~de clear benchmarks against wh~ch to measure the success 
of the program However, since changmg environmental practice takes time and effort, the Green 
Team should carefully evaluate the program's targets It IS often better to set targets which are 
ach~evable and whlch can provide real satisfaction once achieved, than to set over-ambitlous targets 
which only lead to fa~lure and staff demoralization 

The targets established by the Green Team for the property's environmental program can either be 
based on env~ronmental performance ~nd~cators or on specific act~ons that must be completed by a 
given date 
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Examples of ~ndicator-based targets include 
Reduce the amount of water consumed by the property per guest nlght in 1998 by 10% 
wlth respect to the 1997 figure 
Reduce the mass of sohd waste hauled out of the property per guest night In 1998 by 20% 
wlth respect to the 1997 figure 
Before the end of 1998, achieve a water use ratio of 2 1 IG per pound of laundry processed 

Examples of action-based targets mclude 
Start a compostlng program for all garden waste by March 1998 
Develop a check 11st for a guest room preventwe maintenance program by January 1998 
and begin the program by February 1998 

3 4 1 Prepare personal actlon plans 

Negril Cabins' employees must clearly understand that responsibil~ty for minimizing the waste of 
energy, conserving water, recyclmg materials, and other tasks defined by the property's 
envlronmental program is part of their job They must be aware that they w ~ l l  be recogn~zed ~f they 
carry out these respons~b~lit~es successfully, and not~ced ~f they do not The key to ach~eving t h ~ s  
objectlve IS to translate the overall action plan into personal action plans wh~ch deta~l the specific 
and general actlons expected of speclfic employees 

An example of a personal action plan IS provided in Appendix IV 

3 4 2 Prov~de support and tralnmg 

The key to success for any env~ronmental program is educatron Employees must learn how to 
perform their dally tasks In a manner that will maxlmize conservation, and understand why Negril 

- 

Cabins 1s undertaking this effort and the pos~tive effects thls effort w ~ l l  have on them, the~r  famil~es 
and the local community T h ~ s  understandmg w ~ l l  provlde a sense of ownersh~p In the environmental 
effort that will contribute to ~ t s  long-term success - 

The objectives of the trainmg program are simple to ensure that all employees understand the 
property's Important environmental Issues and have acquired the skills to perform the~r  work in an 
environmentally respons~ble manner Employees need to realize that resources are lim~ted and that 
proper waste dlsposal in an Island environment 1s cr~tical For instance, the aud~t  team has found that 
employees at many hotels In Jamaica do not realtze that fresh water IS scarce or expensive because 
there IS so much water everywhere you look In Jama~ca The hotel needs to educate ~ t s  employees on 
these types of Issues In order to galn the~r  participation 
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3 4 3 Publrsh results 

Employees want to know the results of thew endeavors Management and the Green Team should 
therefore regularly post the results of mon~toring on the staff notice board, congratulate success, and 
rewarding individuals or departments that have done particularly well 

Many hotels put up energy and water consumption mon~tor~ng results on their staff not~ce boards 
The results for the current month are displayed In a s~mple graphic format and compared w ~ t h  the 
prevlous month and the same month In the prevlous year Staff take a great mterest and pr~de in 
these results 

Negrd Cablns may also decide to publ~cize the results of its environmental program in promotional 
hterature 

3 4 4 Show leadershrp 

Ach~evlng staff commitment IS an ongolng task -- if enthusiasm is to be maintained, staff need to be 
constantly rem~nded of the objectives and targets wh~ch have been set Management and the Green 
Team must demonstrate its continued commitment and leadership, notlce when act~on IS being taken 
and when lapses occur, and continually refresh enthusiasm m the challenge of transformmg Negr~l 
Cabms in an environmentally friendly property L ~ k e  customer care, good environmental 
management practices must become part of the management culture 

3 5 Rewewmg progress 

3 5 1 Momtor progress 

The saylng, "you can't manage what you don't measure," applies as much to env~ronmental 
management as to other areas Negr~l Cabins needs to establ~sh good mon~tormg procedures to 
insure that the program is workmg and ach~ev~ng its objectives Mon~toring should be sufficiently 
frequent to enable corrective action to be taken ~f there IS a significant change In the average dally 
consumpt~on or a large dev~ation from targeted performance Ideally, water and electr~c~ty meters 
should be checked on a dally bas~s Thls act~vlty need not take a member of staff more than 30 
mlnutes per week 

Examples of water and energy monltormg forms are prov~ded In Appendix V I 
Espec~ally In the early days when progress will be patchy, and d~fficult~es will arlse, the Green Team 
should frequently hold short meetings w ~ t h  relevant ind~vlduals to revlew the progress made, and to 
help sort out problems as they arise 

Effectwe ut~l i t~es  metering will pay back very rapidly Some hotels have installed separate ut111ty 
meterlng for different parts of the hotel This enables them to better ~den t~fy  where energy or water 
wastage IS occurring Typ~cally the cost of installing new meters will be met from util~ty cost 

Hagler Ba~lly 



EMS Audrt of the Negrd Cabrns Resort EASTProject Page 22 

savings in the first year 

3 5 2 Conduct an annual revlew 

Once a year Negr~l Cablns w ~ l l  need to step back to check the progress in ~ t s  env~ronmental 
performance Thts revlew m~ght  best be undertaken by the Champ~on and may take the form of a 
short report attaching competed targetmg and monitorrng forms of the ~nlt~atlves undertaken 
Alternatwely, management may prefer to use Independent consultants ~f ~t feels that Negrll C a b m  
does not have the resources or expertise In house to perform this task The review should cover the 
property's envlronmental management capabilttles as well as the progress made w ~ t h  speclfic 
envlronmental actions It should entall 

A general revlew of the property's env~ronmental performance to assess what progress has been 
made, and to help re-pr~orittze actlon 

A summary of measured achievements agalnst set targets and objectives 

D~scuss~ons w ~ t h  relevant staff to ~den t~fy  the dlfficultles that have arisen, and the successes, 
and thew recommendat~ons for future actlon 

T h ~ s  revlew process IS ~nvaluable It wdl h~ghllght problem areas as well as help ldentlfy the most 
appropriate envlronmental management approach for Negrll Cab~ns Management and the Green 
Team can then begin to plan for the comlng year -- but t h ~ s  tlme on the bas~s of the experience 

acqu~red over the past year 
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4. Recommendations for Improving the Property's Environmental 
Performance 

Table 1 provldes a summary of the recommendations proposed by the audlt team to help the property 
address many of ~ t s  actlvitles that have a negatlve Impact on the environment It IS Important to note 
however, that this hst only contams the recommendat~ons identified durlng the course of a three day 
audlt, these recommendatlons should therefore be vlewed 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 actlvlty (e g , 
mamtenance 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 provides an evaluation of the environmental impact, the 
implementation cost and the cost effectiveness of each recommended actlon The ratings used to 
qualrfy the recommendat~ons are defined as follows 

Crlteria Ratlng I Descr~ptlon of ratrng 1 

- - 

Moderate (M) r ~ o d e r a t e  reduction of the property's unpact on the environment I 

Environmental 
benefit of the 
actron 

Hrgh (H) 

Cost to implement 
the action 

I Low I Payback > 1 year I 

Significant reductron of the property's Impact on the environment 
(e g , a large reduction m the toxrcity or volume of generated waste 
a s~gn~ficant Improvement in the use of water, energy, chemrcals or 
other products) 

Cost effectiveness 
of the action 

The property's management and staff can use the ratrngs to select the recommendations that should 
be implemented first and to ldentlfy the recommendations that yleld the greatest benefits -- that IS, 
Hlgh envlronmental benefit, Low lmplementatlon cost and Hlgh cost effectlveness 

- 

Low (L) 

H~gh 

Moderate 

The hlgh pr~orlty actions are hlghhghted wlth the "@' symbol These actlons are those which 
erther have an lmmedrate payback (cost effectrveness = H) or have a h ~ g h  environmental benefit 
combmed with a moderate payback (cost effect~veness = M) 

Low or insignificant reduction of the property's impact on the 
environment 

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

Cost = 350 to 1,750 J$ per room ( 1  0 - 50 US$ per room) 

Low 

Hrgh 

Moderate 
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Table I Recommendat~ons for lmprovlng the Property's Ennronmental Performance 

Env aspect 1 Descr~pt~on and ratmg of the recommended action (H = hlgh, M = moderate, L = low) 

MAINTENANCE DEPARTMENT 

General 
rnalntenance 
I S S U ~ S  

Water use 

8 T h ~ s  property has a good monltormg program whlch tracks the dally consurnptlon of water, electr~clty 
and LPG Currently, all utlllty meters are read on a dally baas and the collected informat~on 1s used to 
ldentlfy leaks and other potentla] problems Furthermore, management has recently asked the malntenance 
department to prepare and submlt monthly utllitles consurnptlon reports -- a task that could be greatly 
fac~lltated ~f the malntenance department had access to a computer equlpped wlth spreadsheet programs 
and other appropriate software 

The aud~t  team would llke to encourage the maintenance staff to calculate the property's ut~llty 
consurnptlon lndlces and to lnclude these performance lndlcators m the monthly utllltles reports The 
utlllty consurnptlon ind~ces are obtained by d ~ v l d ~ n g  the amount of water electrlclty and LPG consumed 
durlng a part~cular perlod of tlme by the number of guest n~ghts provlded durlng the same perlod of tlme 
(1 e , kWh/guest n~ght, Imper~al gallonJguest n~ght, he r s  of LPGIguest nlght) This data wlll help the 

property 

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

define ~ t s  normal consumption patterns and set consurnptlon targets, 
ldentlfy any unusual sh~fts m rts consurnptlon pattern that may ~ndrcate equipment (I e water leaks) or 
operational problems, 
ensure that employees are complying wlth water, energy, and materials conservatlon guldelmes, 
ensure the effectlveness of preventwe malntenance operations, 
evaluate the progress of the hotel's conservatlon and envlronmental efforts 

Cost = L 

Management should also consider including in thls monltormg program other Items that are important to 
the property's envlronmental and financial performance Examples of such Items Include 

the volume of garbage generated by the property, 
the number of laundry loads processed, and 
the amount of key chemicals consumed by the property 

Q Water consumptlon at Negril Cablns (142 Imper~al gallons per guest nght) 1s greater than the Industry 
average for a water efficient property (128 Imperlal gallons per guest nlght) Gwen the h ~ g h  cost of NWC 
water (204 J$/1,000 IG), rt 1s m thls property's best Interest to engage m an aggressive water conservatlon 
program 

Samples of water and electrlclty monltorlng forms are presented In Append~x V 
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8 Promptly fix all leaks m faucets, todets and plpes and ensure that all water-using fixtures are m proper 
working order The aud~t  team detected only a few leakmg faucets while mspecting the property, 
suggesting that Negrll Cabms provides effectwe and timely mamtenance to ~ t s  water-usmg fixtures 
However, smce even a slngle drippmg tap can waste up to 10,000 IGIyear (2,000 J$/year) and an 
overflowmg todet can easlly lose 720 IGIday (145 J$/day), Negrll Cab~ns should persevere m ~ t s  leak 
detection and mamtenance efforts 

Descr~ptlon and ratmg of the recommended actlon (H = h~gh, M = moderate, L = low) 

Mainta~n~ng Negr~l Cabms' water-using fixtures in proper worklng order requires an effectwe preventive 
maintenance program and the collaboration of all employees All staff members -- and m particular 
housekeepers, kltchen and laundry workers -- should be tramed to detect leaks and malfunct~on~ng tollets 
(leaky flapper valves, stlcklng flush mechanism, overflow~ng tollet tanks), and to promptly report these 
problems to maintenance 

Act~on's env ~mpact = M 

Maintenance staff should have the tramng and the means to promptly answer mamtenance requests and 
conduct a regular and effective preventwe mamtenance program The preventive mamtenance program 
should include the followmg operations 

Cost = L Cost effectlveness = H 

Replace misslng or damaged faucet aerators 
Ensure that there are no excesslve leaks m the valves which d~vert water from the tub faucet to the 
shower head -- that IS, only a minimum amount of water should come out of the tub faucet while the 
valve IS on the "shower' posltion 
Ensure there are no excesslve leaks around the packmg of tub and slnk faucets 
Periodically clean the carbonate deposlts 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 Repa~r damaged stopper mechanism and replace 
leak~ng stoppers 
Check for broken totlet flush mechanisms A damaged or jammed flush mechan~sm can waste more 
than 5 IGImmutes (7 200 IGIday) until it is detected and corrected 
Check for damaged and leakmg to~let flapper valves 
Remove scale deposlts in tollet tanks that obstruct the flapper valve 
Adjust the water level m toilet tanks to the minimum level requlred for proper operation An 
excessively high water level In the tollet tank can waste up to 0 5 IGIflush, lett~ng the water level rise 
above the top of the tank overflow plpe can result in a constant loss of water of more than 0 5 IGImln 

The cost of these maintenance operations is generally minimal 
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- 

Env aspect 

Water use 

Water use 

Water use 

Water use 

Descriotlon and rating of the recommended acbon (H = h~gh, M = moderate, L = low) 

3 Install faucet aerators wherever posslble Many of Negrd Cabms' faucets are not equlpped wlth flow 
ierators (e g , kltchen and bar smks, guest and employee bathroom smks) The absence of these low-cost 
water-savmg devices contr~butes to the excesswe consumption of water at Negril C a b m  Currently some 
)f the hotel's faucets have flows m excess of 6 0 IGImin, these flows could eas~ly be reduced to less than 
! 0 IG/mm with aerators 

ict~on's env Impact = M Cost = L 

The use of flow aerators is particularly lrnportant m places where taps are used frequently or are left 
unnlng for long per~ods of t ~ m e  

Cost effectweness = H 

0 In add~t~on  to flow aerators, the output of faucets can be further controlled by adjusting the shut-off 
valves located on the plpes that brmg water to the faucets In many cases, these valves are w ~ d e  open and 
thus subject the faucets to the full pressure carr~ed by the water dlstrlbut~on system These valves should 
be adjusted to reduce the water pressure actmg on the faucets and thereby reduce the maxlmum flow outpul 
3f the faucets 

Tha recommendation is analyzed in Project 1 

4ct1on's env impact = M 

0 Contmue the ~nstallat~on of low flow shower heads Smce the low flow shower heads ~nstalled by 
Negril Cabins use less than 1 5 IGImin as compared to more than 8 0 IGImm for some of t h ~ s  property's 
standard shower heads, the lnstallat~on of these dev~ces is a very cost effectwe water and energy 
conservation measure At the tlme of the audlt, Negril Cablns had already mtalled low-flow shower heads 
in the newer guest bathrooms 

Negril Cablns should use t h ~ s  techmque to hmlt the output of ~ t s  older faucets wh~ch cannot accommodate 
flow aerators and wh~ch cannot be econom~cally replaced by new, water-savmg faucets 

Cost = L 

Q Ensure that all guest bathroom smks are equ~pped w ~ t h  stoppers whlch seal properly The lack of 
properly fitting stoppers forces guests to use runnlng faucets when shavmg, washmg clothes, etc 
S ~ n k  stoppers were mlsslng In 25% of the guest bathrooms ~nspected by the aud~t  team 

Cost effectweness = H 

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

This recommendation 1s analyzed in Project 2 

0 Period~cally check the tub stopper mechanisms Leaklng tub stopper mechan~sms lead guests to use 
more water whenever they take baths Smce baths consume on average 4 times more water than 
showers, Negrll C a b m  may want to d~scourage guests from taking baths In such a case, Negr~l 
Cablns should d~smantle all tub stopper mechan~sms 

Cost = M 

Action's env lmpact = M 

Hagler Badly 

Cost = L Cost effectiveness = H 
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Env aspect 

Water use 

Water use 

Water use 

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

8 Ensure that there aren't any excesswe leaks m the valves whlch dlvert water from the tub faucet to the 
shower head -- that is, ensure that only a minlmum amount of water is lost out of the tub faucet while the 
valve 1s on the "shower" positlon Leakmg shower valves waste water and energy (lf the water 1s hot) and 
may significantly affect the output/performance of shower heads In low pressure areas 

Action's env lmpact = M 

Negrll Cabms' newer guest bathrooms are equlpped wlth such shower valves Approximately half of 
shower dlverter valves Inspected by the audit team leaked, however, these leaks were generally small 

Actlon's env impact = M I Cost = L 

Cost = L 

I Cost effectiveness = M 

Cost effect~veness = H 

Whenever possible, install flow diverters m the water tanks of conventlonal toilets (1 e , toilets whlch are 
equlpped wlth large water tanks and therefore use between 3 3 to 4 2 IG per flush) Flow diverters fit at the 
end of the hose that feeds water to the tollet bowl's refill plpe, and dlvert to the water tank part of the flow 
that would othenvlse drain to the toilet bowl 

Flow diverters can therefore be used to 

1) regulate the amount of water sent to refill the tollet bowl, 
2) set a sultable water level in the toilet bowl (very often the water level in the toilet bowl is 

unnecessarily hlgh), and 
3) avold overfilling the tollet bowl (once the water reaches the maximum allowable level In the 

bowl, all additional water added to the bowl is automatically discharged fiom the tollet) 

Flow dlverters can be easlly Installed on most conventlonal toilets and can save fiom 0 4 to 0 8 IG per 
flush Technical information on flow diverters 1s given m Appendlx VI 

Install displacement devices m the water tanks of conventional tollets (I e , toilets whlch are equipped wlth 
large water tanks and therefore use more than 3 3 IGIflush) The use of these devlces can reduce by 
approximately 0 4 IG the amount of water used for each flush This water conservation measure requires 
only a minimum investment slnce tollet dams are generally home-made (plastlc bottles filled wlth pebbles 
and water) 

This recommendation is analyzed In Project 3 

This recommendation is analyzed in Project 4 

Actlon's env lmpact = M 

Hagler Badly 

Cost = L Cost effectiveness = M 
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Env a s ~ e c t  

Water use 

Water use 

Water use 

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

I Estabhsh a pollcy to replace any damaged or unusable guest bathroom tollet with a water-savmg tollet 
(1 3 IGIflush) 

Replace conventional tollets wlth 1 3 IGIflush tollets m frequently used publlc or employee 
restrooms 

Cost effectiveness = M 4ction's env impact = M 
- - 

Cost = M 

Q Conslder collectmg and uslng rainwater for laundry and other hotel operations 

r h ~ s  recommendatlon 1s analyzed In Project 5 

Since rainwater 1s virtually free, plentiful durlng at least 6 months of the year, and relatively clean ~t 1s an 
 deal source of laundry water Collected ramwater 1s also naturally soft and contains l~ttle dissolved Iron 
whlch stalns h e n s  and towels, usmg ~t for laundry operation wlll therefore reduce the need for water 
softenmg and rust removmg chemicals 

4ctlonYs env lmpact = H Cost = M 

T h ~ s  recommendatlon IS analyzed In Project 6 

Cost effectiveness = M 

0 Negril Cablns should pursue Mr Bell's plans to use guest room and posslbly laundry room gray water 
to lrrlgate the dense green perlmeter whlch surrounds the property Gray water, as opposed to wastewater, 
generally contalns few pathogens (dlsease causlng organisms) and can be readlly used for lrrlgatlon lf the 
followmg precautions are taken 

Actlon's env lmpact = H 

Gray water should be dlrectly applied to the land uslng dlstr~butlon plpes, hoses or a drip lrrrgatlon 
system To avold the rlsk of spreading alrborne pathogens, sprmklers should not be used for gray 
water lrrlgatlon 
For greater safety, the areas lrngated wlth gray water should not be accessible to the general publlc 
Gray water should never come Into contact wlth fruits or vegetables used for human consumption 
Negrll C a b m  should mlnlrnlze the amount of harmfbl chemicals whrch enter the gray water 
collectlon system Bleach, caustlc and acld cleaners, and toxic cleanlng agents harm the soil and 
vegetation and should ldeally be absent from the gray water that 1s used for lnigatlon 

Cost effectlveness = M 

The baslc components of a gray water lrrlgatlon system Include 

A small collectlon or "equal~zat~on" tank whlch serves to homogenize the quallty (temperature and 
composmon) of the gray water before ~t 1s apphed to the land The use of an equallzatlon tank 1s 
particularly needed m areas, such as laundry rooms, that produce hlghly variable effluents (e g , hlgh 
temperature and pH varlatlons throughout the day) 
A slrnple filtration system (gravlty sand filter or a fine sleve) to elimmate particles whlch may 
obstruct the gray water dlstrlbutlon system 
A dlstributlon system composed of plpes or hoses to convey the gray water from the equalization tank 
via pressure or gravlty 

Hagler Ballly 
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Env aspect 

Water use 

Water use 

Energy use 
general energy 
I S S U ~ S  

Energy use 
general energy 
issues 

D Many areas of this property are subject to high water pressures wh~ch damage plumbing fixtures and 
ncrease the water output of shower heads and faucets Some of the measures that could be taken to 
-emedy this problem are discussed below 

Descr~ptlon and rating of the recommended action (H = hlgh, M = moderate, L = low) 

The plumbing in most of the filter systems whlch process water from the decorat~ve ponds 1s ~mproperly 
designed and should be corrected 

Cost effect~veness = H 4ctlon's env impact = M 

Install pressure regulating valves at key polnts on the property's water distr~bution system 
1 Install globe valves on the water supply lme of each cabm Use these valves to choke the water 

supply lme thus reducmg the dynamic water pressure experienced in the cabins 

In many of these systems the plpe which bypasses the filter is not equ~pped with a shut-off valve, 
therefore, the water which exits the pump is free to chose between two parallel paths -- through the filter 
and back to the pond, or bypassmg the filter and back to the pond Since even a clean filter obstructs the 
flow of water most of the water processed through the system automatically bypasses the filter and slmply 
reclrculates back to the pond As a result of t h ~ s  faulty configuration, the pond water IS never properly 
filtered and must be frequently d~scarded and replaced because of poor color or odor 

Cost = L 

Action's env impact = M 

In order to correct this situation, Negr~l Cablns should take the following actlons 

Install a shut-off valve on the line which bypasses the sand filter When closed, thls valve will force 
all of the water crculated by the pump to pass through the filter before returning to the pond 
The pond recirculation/filtratlon system should normally be operated w ~ t h  an open bypass line 
Constantly operating the system wlth a closed bypass line 1s unnecessary and wastes energy by 
forcing the pump motor to work harder 
Whenever necessary, close the valve on the bypass lme for a short period of time (1 - 2 hours) in 
order to filter and clean the pond water 

Cost = L Cost effectiveness = M 

Q Negril Cabins 1s currently billed at rate 20 T h ~ s  property should consider converting to rate 40 m order 
to lower its energy bills 

Action's env impact = L 

This recommendat~on 1s analyzed in Project 7 

Cost = M 

Q Although pool filter pumps are generally operated continuously, experience shows that in most cases 
pool water quality can be maintamed by running the filter pumps for 12 to 16 hours per day Negril Cabins 
should therefore shut off ~ t s  filter pump at nlght to save energy and Increase the serwce life of the pump 

Cost effectiveness = H 

Action's env impact = M 

Thls recommendat~on IS analyzed in Project 8 

Hagler Ba~lly 

Cost = L 
- 

Cost effectiveness = H 
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Env aspect 

Energy use 
general energy 
Issues 

Energy use 
llghtlng 

Energy use 
llght ng 

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

Act~on's env lmpact = M 

There is a large number of incandescent bulbs used around the property Wherever possrble, Negr~l Cabrns 
should cons~der retrofittmg exlstlng l~ghts w ~ t h  energy efficient fixtures (e g compact fluorescent bulbs) 
H~ghest priority should be glven to replacing the Incandescent bulbs that have a medlum to h ~ g h  wattage 
(60 W or h~gher) or those that bum for long periods of tlme (> 8 hours per day) 

The seals on the dryer are damaged and ~ t s  door does not shut properly These flaws allow hot alr to escape 
or cool a a  to enter the unit, thus forc~ng the dryer to work harder than necessary The mamtenance staff 
should servlce the dryer and regularly check the dryer seals as part: of thelr preventwe malntenance 
program 

To ~ t s  cred~t, thls property has already installed a few 60 Hz compact fluorescent lamps In some of the 
newer guest rooms However, Negrll Cabms should try to locate a suppher of 50 Hz compact fluorescent 
lamps wh~ch are Ideally sulted to the electr~c current suppl~ed by JPSCO 

Cost = L 

Action's env impact = M 

Cost effectiveness = H 

The audlt team discovered that many cabm porch l~ghts were Inadvertently left burnmg dur~ng dayt~me 
Poss~ble solutions to remedy t h ~ s  sltuatlon are discussed below 

Cost = M 

This recommendation a analyzed In Project 9 

Install photocells on the cabm porch hghts to ensure that these l~ghts cannot be turned on dur~ng the 
day 
Instruct housekeepers to swltch these llghts off during dayt~me Even ~f the l~ghts are equ~pped w ~ t h  
photocells, housekeepers should st111 shut off the swltches of the porch hghts 
Place labels on the llght swltches that are located by the guest room entrance Currently, many guest 
m~stake the porch l~ght sw~tch with a "dead. swltch Altemat~vely, Negrll Cablns should cons~der 
movmg the porch hght sw~tch closer to the porch door 

Cost effectiveness = L/M 

Hagler Badly 

Cost effect~veness = M Action's env lmpact = M Cost = M 



Env aspect 

Energy use 
hghtlng 

Energy use air- 
condltlonlng 

Energy use an-. 
conditioning 

EMS Audit of the NegrzI Cabzns Resort EAST Project Page 3 1 

Descr~otlon and ratlng of the recommended action (H = h~gh, M = moderate, L = low) 

The llghts are often left on In the dry goods storage room, walk-m refrigerators and freezers, employee 
bathrooms, and storage areas The hotel should conslder lnstalllng tuners or occupancy sensors In these 
areas to reduce the operating tlme of the bulbs 

Actlon's env lmpact = M 

A tlmer w ~ l l  allow the hghts to remaln on for a specified length of tlme (generally 15 to 30 mmutes 
dependlng on the model purchased) When an employee enters the room, he or she would turn on the 
tlmer just hke a llght swltch After the tlme on the tlmer explres, the llghts would turn off Many 
models will warn anyone st111 in the room that the hghts are about to go out by flashing the l~ghts or 
soundlng an alarm, whlch allows the employee tune to reset the tlmer ~f necessary 
An occupancy sensor wlll turn the l~ghts on any tlme an employee enters the room, leave them on for 
a speafied per~od, and turn them off if no one IS detected m the room at the end of that perlod of tlme 
Occupancy sensors are only applicable m certain types of rooms, dependmg on the room's size and 
layout 

Cost = L Cost effectiveness = M 

8 The cabins' louvers and doors are loose and allow large volumes of hot and humld alr to seep mto the 
alr-condlt~oned rooms The airtightness of the doors and louvers is so poor that, m some cabms, the alr- 
condltlonlng unlts produce sustained condensate flows of 1 IG per hour when operated during daytlme 

Both tlmers and occupancy sensors are mexpenslve, and elther wlll pay for Itself falrly quickly 

The maintenance staff should lnstall durable weather stripping on the louvers and at the base of the 
entrance doors to reduce heat galn and the energy consumed by the alr condltloners Installmg weather 
strlpplng should also help to reduce the number of lizards and insects enterlng the guest rooms 

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

In order to reduce the use of air-condltlonlng In guest rooms Negrll Cab~ns should conslder lmplementlng 
the followmg measures 

Note The condensate (1 e , dlstllled water) generated by the property's alr-condltlonmg unlts could be 
collected and used in "non-crit~cal" lndustrlal appl~catlons Mr Bell currently purchases 4 
gallons per week of dlstllled water at a cost of 400 J$/gallon Thls amount of distilled water 
could be easlly collected from a cabm m a few hours 

Insulate the cabms' roofs The exlstlng roof structure (dark shmgles lald directly on the Interior 
wooden celllng) transmits a sign~ficant amount of heat lns~de the rooms 

Act~on's env lmpact = M 

Add celling fans m all guest rooms and encourage guests to use them Most guest wh~ch stay in 
rooms that are not equipped w ~ t h  ce~llng fans are forced to constantly rely on ax-cond~tloning slnce 
the natural draft through the louvers IS not sufficient to keep the room reasonably cool (even durlng 
nlghttlme) 

Hagler Ba~lly 

Cost = M/H Cost effectiveness = L/M 
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Q The audlt team found that many of the filters of the a~r-condit~onmg units were extremely dirty Air 
filters are thln foam pads or meshes which are fitted directly over the evaporator colls They must be 
per~od~cally cleaned (approxlmately once a month) in order to keep an unobstructed flow or alr to the 
evaporator colls and prevent the growth of fungl or other organisms m the accumulated dust A clogged 
filter forces the fan motor to work harder, reduces the efficiency of the alr condlt~onlng unlt and may affect 
the alr quallty In the guest room 

- - 

Env aspect 

Energy use au- 
cond~tlonlng 

To clean the alr filters, follow the following steps I 
I remove the filter from the unlt, 

wash ~t w ~ t h  a m ~ l d  detergent, 

Descr~ptlon and ratmg of the recommended act~on (H = hrgh, M =moderate, L = low) 

I Negril Cablns should mvestlgate the p o s s ~ b ~ l ~ t y  of ~nstall~ng a maln key sw~tch at the entrance of guest 
rooms The function of thls key switch would be to shut off all room l~ghts and turn off (or turn back) the I 

Cost effectiveness = H Act~on's env Impact = M 

Energy use alr- 
cond~tlonlng 

air-condmoning unlt when the guest leave the room and removes the key from the sw~tch Alternatively, 
Negr~l Cabms may cons~der to Install a slmple manual sw~tch that would perform the same functlon as the 
key swltch 

- Cost = L 

Energy use 
refrigeration 

rinse ~t clean, 
shake out excess water, and 
alr dry before re-msertmg ~t in the air cond~t~on~ng  unlt 

Energy use 
refr~geratlon 

Act~on's env impact = M 

I Regularly check and prov~de adequate malntenance to the door seals of all freezer and refigerator I 

Cost = M 

Act~on s env lmpact = M 

I unlts 

Cost effectiveness = M 

Cost = L Cost effect~veness = M 

I Perlodlcally check the temperature of all refr~gerated unlts to ensure they are operating at opt~mal ] 

I Install plasm curtams in the walk-~n refigerator and freezer to reduce the loss of cold alr when the doors 
are opened I 

cond~t~ons 

Hagler Badly 

Actron's env lmpact = M Cost = L Cost effect~veness = M 
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Env aspect 

Energy use 
water heaters 

Energy use 
water heaters 

Energy use 
water heaters 

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

D In order to save energy, the hot water heaters in all c a b m  are turned on for only 2 two-hour per~ods 
juring the day (6 to 8 AM and 3 to 5 PM) However, since the securlty guards who turn the heaters on at 
5 00 AM do not know wh~ch cabms are vacant, they regularly turn on all of the property's hot water 
ieaters The water heaters of vacant cabins are later turned off by the housekeepers, but by that time 
:nergy has already been wasted m heatlng up the water heater's contents Possible solut~ons to remedy t h ~ s  
jltuatlon Include 

4ct1on's env impact = M 

Prov~de occupancy information to the securlty guards to Insure that the water heaters are turned on 
only m occupied c a b m  
Shut off the water heaters only m unoccupied c a b m  and leave the others operating 24 hours per day 
Smce a water heater consumes energy only when the water temperature drops below the thermostat 
temperature settmg, there should be l~ttle difference m the amount of energy consumed by a water 
heater that 1s operated continuously and one that is operated intermittently 
By leaving the water heaters constantly on m occup~ed cabins, Negr~l Cab~ns wlll be able to lower the 
temperature setting of these unlts Currently, the water heaters' thermostats are set excessively h ~ g h  
to ensure that water temperature will st111 be acceptable several hours after the heaters have been shut 
off Furthermore, if Negr~l Cablns sw~tches over to JPSCO's blllmg rate 40, endlng the practlce of 
tumlng on all water heaters at the same tlme will reduce t h ~ s  property's peak power demand and the 
corresponding peak demand charge 

Cost = L 

~ z n ' s  env impact = M I Cost = L 

Cost effectiveness = H 

-- -- I Cost effect~veness = H 

The thermostat settlng m most water heaters IS excessively high and, accordmg to one employee, "the 
water 1s often hot enough to make tea " 

0 The property should conslder repalrlng or upgrading the passlve solar panel systems used to heat water 
m some of the older cablns After provldmg years of service, many of the property's are currently In a 
state of absolute disrepair Cons~der the following facts 

Negr~l Cabins should ensure that all water heater thermostats are set to the energy effic~ency' range 
mdlcated on the thermostats H ~ g h  water heater temperatures Increase heat losses from water tanks and hot 
water plpes, and increase the risk of scald~ng guests and employees In many parts of the US setting water 
heaters at a temperature greater than 120°F a proh~bited by law 

Passive solar heatmg 1s a cost effectlve technology m Jama~ca's cl~mate 
It IS a slmple technology which can provlde years of service wlth mlnimum amount of maintenance 
and supervision 
The use of solar power will enhance green lmage of thls property 

Act~on's env lmpact = H 

Negrd Cablns should consider uslng solar power to supply hot water to ~ t s  kitchen and laundry areas 
Gwen the economies of scale, large arrays des~gned for laundries or k~tchens w ~ l l  be more cost effectlve 
than the smaller arrays des~gned only for a two-room cab~n 

Hagler Bailly 

Cost = M/H Cost effectiveness = L/M 
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Env aspect 

Soltd waste 
generatron 

Solld waste 
generation 

Use of 
chemlcals 

Damage to the 
ecosystem 

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

Act~on's env v p a c t  = H I Cost = M Cost effectiveness = M 

0 Negril Cablns should mplement a hotel-wlde recycling program to segregate glass plastlcs metal, 
cardboard, paper, and green waste from ~ t s  general waste stream 

T h ~ s  recornmendat~on IS analyzed In Project 10 

~ d 1 o n . s  env Impact = M I Cost = L I Cost effect~veness = NIA 

0 Avold the use of dram cleaning chemlcals whenever possible Dram cleaning chemlcals are toxlc, 
hazardous and expenswe, they should therefore be used sparmgly and only as a last resource Furthermore, 
when discharged to an on-slte wastewater dlsposal system, these chemlcals harm the bacterla which 
decompose and purlfy the waste in septlc tanks and tlle fields The destruction of these beneficla1 bacterla 
Increases the rate at whlch sollds accumulate m septlc tanks, Increases the posslblllty of clogglng the tlle 
fields, and increases the mass of pollutants wh~ch reach the ground water table 

In the future, cons~der purchas~ng ar-cond~tioners that can be operated from control boxes that are hard- 
wired to the unlts The type of batterles used m remote controls often contam heavy metals (mercury, lead, 
cadmlum) whlch contaminate so11 and water In landfills Furthermore, remote controls can be easlly lost or 
misplaced and guest ofien borrow remote control batterles for thelr cameras and electronic gadgets 

The maintenance staff should first try to clear clogged drams wlth a plunger or "snake" before uslng 
chemlcals Snakes are long, hlghly flexlble metal wires or coils whlch are very effective In cleanlng and 
uncloggmg drams, they can be operated manually or powered through a dnll-llke devlce The cost of thesc 
tools range from 20 US$, for a manual snake to 250 US$, for a top-of-the-he power-dr~ven snake 

Actlon's env lmpact = H 

Negril Cablns should stop dtscharging the untreated effluent from ~ t s  laundry and pool bar In the morass 
The discharge of sewage and noxlous effluents m bod~es of water u proh~blted by Jamaica's Natural 
Resources Conservation Authority Act 

Cost = L 

0 Negrll Cablns should also stop uslng dram cleanmg chernlcals in the routme cleanlng of the kitchen's 
grease traps Maintenance staff should manually remove the grease and sollds which accumulate In the 
grease traps ~nstead of dlssolvmg them w ~ t h  dram cleanmg chem~cals 

Hagler Badly 

Cost effect~veness = H 

Actlon's env lrnpact = H Cost = NIA Cost effectiveness = N/A 
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-- 

Env a s ~ e c t  1 Descr~pt~on and ratlng of the recommended act~on (H = hlgh, M = moderate, L = low) 
- 

PURCHASING DEPARTMENT 
- 

Solid waste 
generatlon 

Actlon's env lmpact = H 

Sol~d waste 
- generatlon 

- 

- 

Sohd waste 
generatlon 

Cost = L 

0 The hotel should purchase as many recycled paper products as poss~ble (office paper tollet paper 
faclal tlssues, paper towels, etc ) Most paper products manufacturers have environmentally-fhendly 
alternatives whlch contam a mlnlmum of 20% POST CONSUMER waste The prlce and quality of 
recycled paper products are often comparable to those of v~rgln paper products The use of these products 
also helps to convey the hotel s concern for the envronrnent to ~ t s  guests 

Cost effectiveness = N/A 

FRONT OFFICE AND RECEPTION AREA 

Actlon's env lmpact = M 

0 The hotel should dlscontlnue the practlce of larnlnatlng the guest ldent~ficatlon cards which are used for 
only a few day Thls practlce generates unnecessary plastlc waste, 1s needlessly expensive and 1s 
lncompatlble wlth thls property's environmentally-frlendly Image It would be better from an 
environmental and cost-savmgs standpomt to s~mply replace any guest card that gets wet or damaged 

The hotel should conslder convertmg to a computerized reservation and accounting system This 
conversion wlll reduce paper waste and be a more rellable cost-trackmg system 

Hagler Badly 

Cost = M Cost effect~veness = NIA 

Cost effectiveness = H Act~on's env lmpact = M Cost = L 
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Env aspect Descript~on and ratrng of the recommended actron (H = high, M = moderate, L = low) 

GUEST ROOMS AND HOUSEKEEPING 

General 
housekeepmg 
ISSU~S 

Water use / 
energy use and 
generation of 
water pollutants 

Water use / 
energy use and 
generation of 
water pollutants 

D Create a checkllst, or personal actlon plan, for housekeepers to ensure they are aware of and comply 
w~th the conservation measures adopted by Negrll C a b m  Examples of Items that should be rncluded m 
:his checkllst Include 

4ctlon's env impact = M 

Turn the alr cond~tloner off (or lower the alr conditioner setting) when enterlng the room 
Before leavmg the guest room, turn off all lghts, televlslons and rad~os, ensure that faucets and toilets 
are not runnmg, close all louvers and wlndows ( ~ f  the air condrt~onlng 1s left on or ~f the room 1s 
cool) 
Check for and report malfunct~onlng equipment and fixtures Pay particular attention to water leaks 
In tollets, faucets and shower heads, excess~vely h g h  flows from faucets or shower heads, stlcklng 
tollet flush handles, smk and bathtub stoppers wh~ch don't work or don't fit properly damaged 
wlndows or louvers, scaldlng hot water, malfunctioning alr condltloners 
Do not replace the trash can llners (plastic bags) unless they are solled or othenvlse unacceptable for 
further use 
Collect and separate all recyclable Items left m guest rooms 
Remove used soaps and amenltles only at checkout 

Cost = L Cost effectiveness = H 

A sample of a "Personal actlon plan" for housekeepers 1s provlded m Appendlx IV 

I Cost effectlveness = H 
- -  - - 

Actlon's env Impact = H 

8 Let guests declde lf they want to replace theu h e n s  and towels every day Intematlonal and Jamalcan 
(JHTA) experience has revealed that thls measure can reduce the laundry load by up to 20% By reducmg 
the amount of materlal processed through the laundry, Negrll Cablns wdl be able to lower ~ t s  water, 
chemicals and energy consumptlon and costs 

Cost = L 

8 Currently, the hotel washes ~ t s  guest bedspreads after every checkout Thls practlce 

Thls recommendat~on is analyzed In Project 11 

1) lncreases the property's consumptlon of water, energy and chemicals 
2) Increases the laundry s workload, 
3) shortens the service l ~ f e  of laundry equipment, and 
4) lncreases the wear and tear on the bedspreads, forclng Negrll Cablns to replace them more 

frequently 
Slnce many hotels wash thelr bedspreads only once per month, and more often only ~f needed, Negrll 
Cablns should conslder modlfjmg ~ t s  current practices 

Actlon's env impact = H 

Hagler Badly 

Cost = L Cost effectiveness = H 



Env aspect 

Water use 1 
energy use and 
generatlon of 
water pollutants 

Energy use 

Solld waste 
generatlon 

Generation of 
alr emissions 

and sol~d waste 
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Descr~ption and ratlng of the recommended action (H = high, M = moderate, L = low) 

0 Many guests leave the alr condltloner runnlng and llghts on after leavmg thelr rooms Negrll Cablns 
should place a tactful note In the rooms to encourage guests to turn off air conditioners and llghts whenever 
they leave thelr rooms for extended perlods 

Q The hotel trlple-sheets beds m VIP rooms Thls practlce 1s unnecessary, especlally m the troplcs where 
guests are unllkely to use blankets and where, m most mstances, the use of blankets wlll only increase the 
use of alr-condmonmg The extra sheets add to the laundry's workload and costs, and are probably not 
expected by the guests 

Other actlon that can be taken by the hotel to reduce the energy consumed by ~ t s  alr condltloning unlts 
mclude 

Cost effectlveness = H Actlon's env mpact = M 

Actlon's env mpact = M 

Cost = L 

The hotel should conslder installmg llquld soap dispensers In the guest bathrooms Attractwe m-room 
amenltles dlspensers are becommg more popular m hotels worldwide and wlll reduce the hotel's costs and 
the amount of waste that ~t produces Many dispenser dlstrlbutors Include speclal slgnage to Inform the 
guests that the dlspensers are belng used for environmental reasons 

Cost = L 

Ask the housekeepers to turn the alr conditioning units off when enterlng a room or, ~f thls 1s 
unacceptable to the guests to adjust the alr condltloner thermostat to a "low cool" settmg (or the 
lowest posslble settmg) 
Unless speclal ventllatlon 1s requlred ask housekeepers keep the guest room door closed durtng guest 
room preparation thls wlll keep the room cooler and prevent msects (especlally mosquitoes) from 
enterlng the room If the door must be left open durlng guest room preparation, ask housekeepers to 
turn off the alr condltlonlng units 
Curtams in the guest rooms should be closed by the housekeepers durmg the day to prevent the rooms 
from gettlng too hot Thls wlll reduce the need for guests to use thelr alr condltlonlng when retummg 
to the rooms 
Investigate the posslblhty to control the operation of the alr condltlonlng unlts wlth Infrared sensors 
and magnetlc door swltches 

Actlon s env impact = M I Cost = L 1 Cost effect~veness = M 

Cost effectiveness = H 

The use of aerosol a v  fresheners should be avolded even lf these are free of CFCs -- many types of aerosols 
contam propellant gases whlch contribute to the green house effect 

Cost effectiveness = M Actlon's env lmpact = M 

Many hotels successfully use llquid alr fresheners In a refillable pump bottle These products are less 
expensive slnce they can be purchased In bulk and they reduce alr emlsslons the generatlon of packaging 
waste produced by the hotel 

Cost = M 

Hagler Ballly 
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Env aspect Descr~pt~on and ratmg of the recommended actlon (H = h~gh, M = moderate, L = low) 

LAUNDRY 

Water use / 
energy use and 
generatlon of 
water pollutants 

Water use 

Energy use 

Solld waste 
generatlon 

Use of 
chem~cals 

4ctlon's env lmpact = M 

The washers use four rlnse cycles, whlch wastes a tremendous amount of water The hotel should set the 
washers to use fewer rlnses or should conslder collecting the water from the rlnse cycles for reuse A 
laundry water reuse system reduces the amount of freshwater used by the washers by 25% to 40% 

D The laundry often washes loads that are not full Thls practlce should be discouraged slnce ~t wastes 
water energy, and chemlcals The hotel should have enough turns of towels and sheets to allow the 
laundry to leave partla1 loads to be washed the next day wlth other Items 

Cost = L 

4ctlon's env lmpact = M 

Q Smce all laundry loads at Negrll Cablns are currently washed w ~ t h  hot water, the laundry staff should 

Cost effectiveness = H 

Kemco Systems m Florlda wdl conduct a full payback analysls of thls optlon Kemco can be contacted at 
(813) 573-2323 or (1-800) 633-7055 

experiment wlth washmg some loads wlth only cold water Many hotels wash most of thelr laundry m cold 
water and use hot water only for heavdy-stamed loads Pre-washmg heavlly-stained Items can also be used 
to reduce the laundry's consumption of hot water 

Cost = M/H 

Action's env impact = M 

Cost effectiveness = L/M 

Q The laundry staff currently packages clean laundry that 1s returned to the guest rooms In large 
d~sposable plastlc bags In order to reduce waste and save money, the hotel should cons~der uslng durable 
cloth bags or baskets for thls purpose 

Cost = L 

Actlon's env ~mpact = M 

Cost effect~veness = H 

0 The laundry uses too many detergents and other products In each load of wash furthermore none of 
these products are biodegradable According to the laundry staff, a llquld stam remover IS added to every 
load of whltes even though the heavlly-stained Items are already pre-soaked and the detergent used 
contams an optlcal brightener 

Cost = L 

Actlon's env lrnpact = M 

Negrll Cablns should evaluate ~ t s  practices ellmlnate the use of all unnecessary chemlcals and contact ~ t s  
vendors to ]dent@ more envlronmentally frlendly laundry products By reducing the number and the 
harshness of ~ t s  laundry chemlcals Negrll Cablns wdl save money and facllltate the use of the laundry 
effluent for gray water lrrlgatlon 

Cost effectiveness = H 

Cost effect~veness = H 

Hagler Ballly 
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KITCHEN 

Water use, 
energy use, and 
use of chemicals 

Env aspect 

Water use 

Descr~pt~on and ratmg of the recommended act~on (H = h~gh, M = moderate, L = low) 

Water use 

Energy use 

Energy use 

Solid waste 
generation 

D The dishwasher IS sometunes run w ~ t h  less than a full load Dishes should be collected untll a full load 1 
s ready before the d ~ s h  tray is put Into the dishwasher The d~shwasher w ~ l l  use the same amount of water I 

Cost effectiveness = H 4ct1on's env impact = M Cost = L 

6 The kitchen floor is mopped every mornlng and hosed down every n~ght  Smce a properly mopped 
floor ensures m most cases the necessary sanltary condlt~ons, Negril Cablns should conserve water by 

For a partla1 load as a full load 

hosing down the kitchen floor less frequently I 
~ c i l o n ' s  env lmpact = M I Cost = L 1 Cost effect~veness =H 1 

Cost effect~veness = H 4ct1on's env impact = M Cost = L 

Q The k~tchen staff should find a way to open the walk-~n doors less often The staff ind~cated that the 
walk-~n freezer IS frequently accessed during several hours in the mornlng and the afternoon A great deal 
of cold alr escapes each tune the door 1s opened 

Q Wash vegetables m a basm bull of water rather than under a runnlng faucet 

The canopy over the cook~ng equ~pment operates from 6 am to 10 pm dally The kltchen staff should 
ensure that the canopy only operates when the cooking equ~pment IS belng used Any reduct~on m 
operating hours wdl save energy Perhaps a remlnder slgn could be posted on the canopy sw~tch or a tlmer 
could be mstalled to regulate the hours of use 

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

Many hotels have established a controlled access program In thetr walk-ms, giving the chef or a supervisor 

a key to the walk-ms and allowing access only durlng certam tlmes of the day Durlng those access tlmes, 
food for the next meal(s) IS removed and moved to a smaller refr~gerator m the kitchen where it can be 
easdy accessed for preparation Access durlng other tlmes of the day 1s only allowed m spec~al 
circumstances as determmed by the chef or supervisor 

Actlon's env ~mpact = H I Cost = L I Cost effect~veness = M I 

Cost = L 

0 Food waste is now bemg sent to the landfill In the future, t h ~ s  waste should be sent to the property's 
compost pile to lrnprove the qual~ty of the compost and reduce the volume of waste d~sposed of by Negrll 
C a b m  

Cost effectiveness = M Action's env lmpact = M 

Informat~on on compostmg pract~ces a re  glven In Project 12 I 

Cost = L 

Hagler Badly 
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- - - -  

Env aspect I Descnpt~on and rating of the recommended action (H = high, M = moderate, L = low) 

RESTAURANT AND BAR 

Water and 
chemicals use 

Solid waste 
generatlon 

Solid waste 
generation 

Solid waste 
generatlon 

Solid waste 
generation 

Solid waste 
generatlon 

Sohd waste 
generation 

4ctlon's env lmpact = M 

Although no soft drinks or beers are currently avallable on tap at Negril Cabms, the store room manager 
~ndlcated that the hotel 1s considering adding taps to ~ t s  bar Negril Cabins IS encouraged to pursue this 
Jptlon slnce the use of taps lowers costs and reduces the volume of packagmg waste generated by the 
ProPertY 

Cost = L Cost effectiveness = H 

O Discont~nue the practice of supplying guests with new glasses with each new order If a guest orders 
:he same beverage twice, offer to refill the glass as an alternatwe to giving a new glass Thls measure will 
-educe the amount of water and detergent used to wash dishes from the bar 

4ctron's env impact = M 

Action's env impact = M 

The hotel uses a variety of disposable plastic cups, paper plates, and plasttc utenslls at the beach bar/ grill 
The use of these items should be discouraged and tightly controlled The chef indicated that the grlll wlll 
be expanded In the near future and will then be able to use reusable items The hotel should consider 
purchasmg a small dishwasher for the new beach grlll so that reusable Items are easier to clean Also the 
design of the new beach grill should lnclude permanent tables and chairs to encourage guests to stay in this 
area while eatlngl drlnking This wlll reduce the breakage of reusable items 

Cost = M 

Buy reusable coasters instead of using paper napklns as coasters True cardboard or cork coasters will 
work better, last longer, and cost less over tlme 

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

Cost effectiveness = M 

Cost = L 

Actlon's env impact = M 

- - -  

I Cost effectiveness = H 

Cost effectiveness = M 

Cost = L Cost effectiveness = M 

0 Do not give straws out automatically with drinks Place straw dispensers on the bar or ask guests ~f 
they need a straw before servlng the drinks Also replace plastlc straws with paper straws 

0 The restaurant serves sugar at breakfast and lunch In individual packages but uses containers of sugar a 
dinner The chef lndlcated that there was some concern about insects getting into the sugar if it were 
served m contamers at all meals The hotel should purchase containers with llds that seal firmly and use 
these at all meals This will prevent the insect problems while lowerlng costs and the generatlon of 
packaging waste 

Action's env impact = M 

0 In both the matn bar and the restaurant, silverware 1s often wrapped In two paper napklns The staff 
should use only cloth napkins or, ~f paper napkins are necessary, only one napkln should be used to reduce 
waste and costs Extra paper napklns can be made avallable for those guests who need them 

Hagler Badly 

Action's env lmpact = M 

Cost = L Cost effectiveness = H 

Cost = L Cost effectiveness = H 
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Env aspect I Descr~ption and ratmg of the recommended action (H = high, M = moderate, L = low) 

0 All Items on the buffet (both breakfast and d ine r )  should be served in bulk, including jelly, butter, and 
any other condiments Currently there are a large number of indivtdually-packaged Items Purchasing bulk 
products lowers costs and reduces the generation of packaging waste 

Solld waste 
generation 

Hagler Bailly 

Action's env impact = M Cost = L Cost effectiveness = H 
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Env a s ~ e c t  I Descrl~t~on and ratlng of the recommended action (H = hleh. M = moderate, L = low) 

POOL 

Water use 

Water use 

Actlon's env lmpact = M 

0 Currently the pool caretaker backwashes the pool filter at least once per day 

0 The pool caretaker should be encouraged to use a broom Instead of a hose to clean the s~dewalks 
around the pool and pool bar A running hose 1s generally a very expensme and Ineffectwe subst~tute for a 
broom 

Backwashlng the sand filter every day wastes water and does not necessarily Improve the performance of 
the sand filter Generally sand filters operate best when they are sllghtly dlrty slnce the impurlt~es 
contamed m the filter help capture particles from the pool water as ~t passes through the layer of sand 

Cost = L 

Action's env lmpact = M 

Accord~ng to the manufacturer's guidelmes, pool filters should be backwashed only when the filter 
pressure rises by 6 to 8 psl over the clean filter pressure (1 e , the pressure generated in a recently 
backwashed filter) The clean filter pressure of Negril Cabins' equipment IS approxlmately 20 PSI 

therefore the system should not backwashed untd the filter pressure reaches at least 26 p s ~  It was observed 
that after 48 hours of constant operation the filter pressure rlses by approxlmately 2 PSI 

Cost effect~veness = H 

Hagler Badly 
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GROUNDS 

Env aspect 

Water use 

1)escrlptlon and ratmg of the recommended act~on (H = hlgh, M =moderate, L = low) 

Energy use 

Energy use 

Sol~d waste 
generatlon 

Sohd waste 
generation 

All hoses should be equ~pped with spray nozzles to prevent water flow when it 1s not needed 

Action's env ~mpact = M I Cost = L 

Cost effectiveness = M Act~on's env ~mpact = M 

I Cost effect~veness = H 

Cost = L 

0 Security should turn off ceiling fans m the mam building after guest traffic has slowed (1 e after 10 
p m 7) and then turn them on agam at dawn There 1s no reason for these fans to operate all n~ght 

Act~on's env impact = M 

The hotel should install trash receptacles around the property and at the beach to make it easler for guests 
and employees to throw items away The audlt team noted some trash on the grass around the hotel 
grounds and on the beach, possibly because trash cans are now hard to fmd Purchasing more trash 
receptacles will make the job of the grounds staff ewer and will keep the grounds lookmg good even wher 
the grounds staff 1s not around 

The grounds staff should keep plants around exterlor hghts tr~mmed L~ghting levels in the garden areas 
are already low, making it cr~tical to keep all plants trimmed so that they do not block the llght The audit 
team found a number of exterlor lights that are completely covered by vegetation 

- - -  

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

Cost = L 

Act~on's env impact = M 

O D~scont~nue the practice of using plastic bags to collect yard waste The hotel should prov~de ~ t s  
grounds crew with enough wheelbarrows, reusable contamers or canvas bags to eliminate the need for 
d~sposable plastic bags 

Cost effect~veness = NIA 

Hagler Badly 

Cost = L Cost effectweness = NIA 
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5. Detailed Analysis of Selected Recommendations 

Project I: Install flow aerators on all faucets 

Summary of results and benefits 

Reduces water consumption and wastewater generation by 18,250 IGIyear, corresponding to 
savings of 3,700 J$/year for each aerator installed on a typtcal back-of-house faucet 
Saves energy and money by reducing the use of hot water from faucets 

r Reduces the volume of wastewater discharged to the property's sept~c tanks and tlle fields 
thereby improving the performance of the on-slte wastewater dlsposal systems 
The payback perlod of thls water conservation measure 1s typically 1 to 4 weeks 

Current situation Most faucets In thls property's guest bathrooms, kitchen, bar, employee 
bathrooms and publ~c restrooms are not equlpped w ~ t h  flow aerators In fact only 1 of the 4 guest 
bathroom faucets and 8 of the 22 publlc and back-of-house faucets inspected by the audit team were 
equipped wlth these water-saving devices 

Some of the maxlmum flows measured by the audit team in back-of-house areas are llsted below 

1 Kltchen pan wash~ng s~nh (cold water) 1 4 6 1 no 

Locatlon 

Kltchen cold room smk 

Kitchen vegetable preparatlon s~nk 

1 pan washing. sink (hot water) I 5 8 I no 

Max~mum flow (IGlm~n) 

1 2  

7 5 

Recommendat~ons Install flow aerators on all faucets whlch can be equ~pped with these inexpensive 
water saving devices Flow aerators screw directly at the end of faucets and reduce thelr output 
wlthout affecting the "feel" of the flow The maximum flow output of standard aerator models 
ranges from 0 4 to 2 1 IGImin 0 4,l 3 or 1 7 IGImin aerators are generally used for bathroom 
faucets, while 2 1 IGImin models are generally ~nstalled on kltchen or bar faucets In most instances, 
the actual output of an aerator is well below its rated maximum output 

Aerator 

yes (rated at 1 7 IGImin) 

no 

( Pool bar smks 46to5O 

The use of flow aerators is part~cularly Important on faucets that are used frequently (e g , publlc and 
employee restrooms) are left running for long perlods of tlme (e g , kitchen bar and laundry room), 
or have exceedingly hlgh outputs Flow aerators also save energy by reduclng the amount of hot 
water drawn from faucets 

no 

The use of aerators In Negrll Cabins' kitchen should also allewate the frequent shortages of hot water 
experienced In t h ~ s  area 

Hagler Badly 
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Input. assumptions and calculations 

a) Calculatlon of the savmgs achleved by lnstalllng a flow aerator on a typlcal back-of-house 
faucet 

Assume a typlcal back-of-house faucet is operated for 20 mlnutes per day 
Assume the flow of a typlcal back-of-house faucet w ~ t h  no aerator 1s greater than 4 0 
IG/mln By installing an aerator, t h ~ s  flow can be reduced to less than 1 5 IGJrnm 
The cost of water IS 204 J$/1,000 IG 

Water savings = (20 min/day/faucet) x (4 0 IG/min - 1 5 IG/min) x (365 dayslyear) 
= 1 8,250 IGIfaucetlyear 
= (18,250 IG/faucet/year) x (204 J$/1,000 IG) 
= 3,720 J$/faucet/year 

b) Calculatlon of the ~mplementat~on cost and payback perlod 

c The cost of a faucet aerator ranges from 30 to 60 J$ 

Implement cost = 60 J$/faucet 

Payback perlod = (~mplementatlon cost) / (annual savmgs) 
= (60 J$/faucet) / (3,720 J$/faucet/year) 
< I week 

Comments The savings ach~eved wlth flow aerators can justify In certaln cases, the cost of 
purchasing new fixtures to replace old fash~oned faucets whxh cannot be equlpped w~th  aerators 
The followmg table illustrates thls pornt by presentlng the savlngs resulting from the purchase of 
aerators and new fixtures for faucets that are operated from 5 to 60 mlnutes each day 

Note The savings presented In thls table are based on the same flow assumptions used In the 
preceding calculations -- that IS, mtlal flow of 4 0 IGlrn~n reduced to 1 5 IGlrn~n wlth 
the use of an aerator or w~th  a new fixture equlpped wlth an aerator The cost of a new 
faucet 1s estimated at 3,000 J$ 

Faucet use 
(mlnuteslday) 

5 

10 

20 

40 
60 

In areas where hot water 1s drawn from the faucets, the lnstallat~on of a flow aerator 
w ~ l l  also save energy by reduclng the consumption of hot water 

Hagler Badly 

Water savlngs 
(IGIyear) 

4 560 

9 125 

18 250 

36,500 
54,750 

Water savmgs 

(J$/year) 

930 

1 860 

3 720 

7 440 
11 160 

Payback per~od for a 

60 J$ aerator 

3 5 weeks 

2 weeks 

6 days 

3 days 
2 days 

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

3 2 years 

1 6 years 

9 5 months 

5 months 
3 5 months 
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Project 2: Install low-flow shower heads 

Summary of results and benefits 

Installlng a slngle low-flow shower head In a guest bathroom reduces water consumption by 
23,200 IGIyear and electrlclty consumption by 2,570 kWhIyear, and saves the property 16,700 
J$/year In water and electrlclty 
Improves the performance of the on-site wastewater dlsposal systems 
The payback period for thls water and energy conservation measure IS typ~cally less than 3 
weeks 

Current s~tuatlon 

Negrll Cablns has Installed low-flow shower heads In some guest bathrooms However, 75% of 
the guest bathrooms Inspected by the audlt team st111 have old shower heads whlch do not use 
water efficiently 

t The showers In the two employee bathrooms located by the laundry room have no shower heads 
at all 
The maxlmum output of some of Negril Cablns' shower heads 1s summarized In the following 
table 

I Room 405 fsu~er~or) 1 1 5  1 low-flow I 
Location 

I Male employee bathroom (2 showers) 1 7 5 I no shower heads I 

Maxlmum flow (IGImln) 

Room 105 (standard) 

Room 108 (standard) 

Room 409 (supenor) 

[ Female employee bathroom 8 5 no shower head 

Type of shower head 

Recommendations 

8 5 

8 5 

6 5 

Install low-flow shower heads In all guest bathrooms The low-flow shower head lnstalled In 
room 405 uses less than 1 5 IG/rn~n and outperforms the standard shower heads used elsewhere 
in the property In addltion to reduclng the property's water consumption, low-flow shower 
heads also save energy by reduclng the amount of hot water consumed In showers 

not low-flow 

not low-flow 
not low-flow 

Gwen the extremely high water output of ~ t s  old fashioned shower heads, Negrll Cabms should 
Implement thls recommendatrons as soon as poss~ble Installlng low-flow shower heads IS a 
cheap and slmple operation which could be completed well ahead of the planned remodelmg of 
Negril Cablns' older rooms 

Install low-flow shower heads in all employee bathrooms Gwen the hlgh output of the "open 
plpe" showers and the fact that most employees use the showers before returnmg home, ~t 1s In 

Hagler Badly 
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Negrll Cablns' best interest to Implement this measure as soon as posslble Many 
manufacturers offer theft-proof shower head models A theft-proof feature generally Increases 
the cost of a low-flow shower head by less than 50 J$ 

Input. assumptions and calculat~ons 

a) Calculatlon of the water and energy savlngs achleved by lnstalllng a s~ngle low-flow shower 
head In a guest bathroom 

Assume two 5-mmute showers per guest nlght 
Assume a plped water temperature of 70°F (2 1 "C) and a shower water temperature of 
105°F (41 "C) 
Negrd Cablns' low-flow shower heads consume 1 5 IGImln whlle the older shower heads 
consume at least 6 0 IG/mm 
The cost of water IS 204 J$/1,000 IG 
The electrmty consumed by Negril Cablns' electrlc water heaters costs 4 65 J$/kWh and 
ylelds 860 kcallkwh The electrlc water heaters have an assumed efficiency of 95% 

b The property has 70 guest rooms and an occupancy of 36,060 guest nights per year Thls 
corresponds to an average of 5 15 GNlyearIroom 

Water savlngs = (2 x 5 mln/GN) x (6 0 IGlmin - 1 5 IGImln) 
= 45 IGIGN 
= (45 IGIGN) x (5 15 GN/year/room) 
= 23,200 IGIyearlroom or 1 05,000 I~ters/yearlroom 
= (23,200 IGIyearlroom) x (204 J$/1,000 IG) 
= 4,730 J$/year/room 

Energy savtngs 

Total savlngs = water savings + energy savlngs 
= 16,700 J$/yearlroom 

b) Calculatlon of the implementation cost and payback perlod 

The cost of a low-flow shower head ranges from 300 to 850 J$, but the followmg 
calculat~ons wlll use a conservative cost of 850 J$/unlt 

Implementation cost = 850 J$lshower head 

Payback perlod = (850 JWshower head) I (1 6,700 J$/year/shower head) 
< 3 weeks 

Hagler Bailly 
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Project 3: Install flow diverters in toilet tanks 

Summary of results and benefits 

Reduces water consumption and wastewater generation by 33,000 IGIyear ~f flow dlverters are 
Installed In 60% of the property's conventlonal todets 
Saves the property 6,700 J$/year In reduced water bllls 

1 r Improves the performance of the on-s~te wastewater d~sposal systems 

1 . The payback period for thls recommendatlon is 6 months 

Current s~tuatlon 

Many of Negrll Cablns' bathrooms and restrooms are equipped w ~ t h  conventlonal to~lets which 
consume from 3 3 to 4 2 IG per flush None of the conventlonal todets Inspected had any type of 
water conservat~on device In place 

Whenever possible, lnstall a flow dlverter on the hose wh~ch feeds water to the tollet bowl refill plpe 
of convent~onal todets By d~vertlng back Into the water tank part of the flow that normally drams to 
the tollet bowl, thls s~mple devlce can be used to set a suitable water level In the toilet bowl and 
avo~d the waste of water resulting from overfilling the tollet bowl In most cases, flow dlverters do 
not affect the performance of the to~let because they do not reduce the water level In the tollet tank or 
the amount of water used to flush the waste from the bowl Flow d~verters can be easdy lnstalled on 
most conventional todets and can save from 0 4 to 0 8 IG per flush 

Flow dlverters are used In many US hotels wh~ch are not equ~pped w ~ t h  water-savlng to~lets 

Product mformat~on on flow d~verters IS Included In Append~x VI 

Input. assumpt~ons and calculat~ons 

a) Calculation of the savlngs resultmg from lnstall~ng flow dlverters In the property's convent~onal 
todets 

There are 70 guest bathrooms on t h ~ s  property Smce 75% of the Inspected guest 
bathrooms were equ~pped w ~ t h  convent~onal toilets these calculat~ons will assume that 52 
guest rooms are equlpped wlth conventlonal todets 

t There are 4 conventional todets In employee and public area restrooms 
t Assume 4 flushes per guest night in guest bathrooms and 20 flushes/day/to~let In publlc 

and employee restrooms 
Assume flow dlverters reduce by 0 4 IG the amount of water used to refill the bowl after 
each flush 
Since flow dwerters do not work effect~vely on all conventlonal todets, these calculat~ons 
assume that flow diverters can be installed In 60% of thls property's conventlonal to~lets 
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The cost of water is 204 J$/1,000 IG 
The hotel has an occupancy of 36 060 guest nights per year 

Water savings = 60% x [(4 flushes1GN) x (0 4 IGIflush) x (75% x 36,060 GNlyear) 
+ (20 flushesldaylto~let) x (4 toilets) x (0 4 IGIflush) x (365 dayslyear)] 

= 32,970 IGIyear 
= (32,970 IGIyear) x (204 J$l1,000 IG) 
= 6,700 J$/year 

b) Calculation of the implementation cost and payback period 

Flow diverters cost approximately 100 J$/un~t 

No of diverters purchased = 60% x (52 + 4) 
= 34 unrts 

Total implementatron cost = (I00 J$/unit) x (34 units) 
= 3,400 J$ 

Payback per~od = (3,400 J$) 1 (6,730 J$/year) 
= 6 months 

Comments 

Possible supply sources for flow diverters include 

Mr John Albino 
Aquasaver Sales Inc 
5062 South 108 th Street #291 
Omaha, NE 68137 
Tel (402) 895-4073 

The flow d~verters (AquaSaverTM) suppl~ed by Aquasaver Sales cost 2 50 USD/unit Sh~pprng 50 - 
100 flow diverters from the US to Jamaica costs approximately 10 USD 
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Project 4: Install displacement dev~ces in conventional toilets and adjust the 
water level in the toilets' water tanks 

I Summary of results and benefits I 
/ . Reduces water consumption and wastewater generation by 33,000 IGIyear if displacement I 

dev~ces are installed In 60% of the property's conventional todets . Saves the property 6,700 J$/year m reduced water bdls 

I . Improves the performance of the on-slte wastewater d~sposal systems I 
I . The payback perlod for thls recommendatlon 1s less than 3 months 

Current sltuatlon 

Many of Negrll Cablns' bathrooms and restrooms are equlpped w ~ t h  convent~onal todets whlch 
consume between 3 3 and 4 2 IG per flush None of the conventlonal tollets Inspected had any 
type of water conservation devlce In place 

. A total of 10 gravlty flush tollets were Inspected durmg the course of the audlt In 5 of these 
(50%), the water depth In the tollets' water tanks was hlgher than necessary (the recommended 
water level 1s often ind~cated by a mark drawn lns~de the water tank) 

. The audlt team observed that, for a smgle toliet model, the water depth In the tollets' tanks 
ranged from 7 9 to 9 1 Inches Both the hlgh and low water levels allowed the todets to perform 
adequately, but, wlth each flush, the tank wlth 9 1" of water used 0 5 IG more than the tank wlth 
7 9" of water 

Recommendatrons 

. Whenever possible, equlp conventlonal tollets with dlsplacement devlces whlch reduce the 
amount of water used In each flush Displacement devlces Include home-made plast~c bottles 
filled with pebbles and water, flexlble panels, and filled bags, these devlces are placed In the 
storage tank of convent~onal tollets to reduce the volume but not the he~ght of the stored water 
The dlsplacement dev~ce must be compatible wlth the ex~stlng todet and not Interfere w~th  the 
flush mechan~sm 

Adjust float valves to achleve a consistent and reasonable water depth In all tollet water tanks 
Perlodlcally check the to~let tanks to ensure that the water depth 1s at the predetermmed helght 
and never reaches the top of the overflow pipe 

Input. assumptions and calculat~ons 

a) Calculation of the savlngs resulting from lnstall~ng dlsplacement dewces In conventlonal to~lets 

There are 70 guest bathrooms on this property Slnce 75% of the inspected guest 

Hagler Badly 



EMS Audrt of the Negrrl Cabrns Resort EAST Project . Page 51 

bathrooms were equ~pped w~th  conventional toilets, these calculat~ons wdl assume that 52 
guest rooms are equ~pped wlth conventlonal toilets 
There are 4 conventional toilets in employee and publlc area restrooms 

r Assume 4 flushes per guest night in guest bathrooms, and 20 flushes/day/toilet In pubhc 
and employee restrooms 
Assume dlsplacement devrces reduce by 0 4 IG the amount of water used In each flush 
Since dlsplacement dev~ces do not work effectively m all conventional tollet, these 
calculatlons assume that displacement dev~ces can be ~nstalled In 60% of the property s 
conventlonal tollets 
The cost of water IS 204 J$/1,000 IG 
The hotel has an occupancy of 36,060 guest nights per year 

Water savings = 60% x [(4 flushes1GN) x (0 4 IGlflush) x (75% x 36,060 GNIyear) 
+ (20 flushes/day/toilet) x (4 to~lets) x (0 4 IGIflush) x (365 dayslyear)] 

= 32,970 IGIyear 
= (32,970 IGIyear) x (204 J$/1,000 IG) 
= 6,730 J$lyear 

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

c The cost of a commercial displacement dev~ce 1s approx~mately 170 J$ Negr~l Cabms 
could however produce home-made displacement dev~ces at a mmmum cost (e g , a used 
plast~c bottle filled wrth pebbles and water) The following calculatlons assume a cost of 
40 J$ for a home-made displacement dev~ce 

No of displacement dev~ces = 60% x (52 + 4) 
= 34 

Total lmplementatlon cost = (40 J$/todet) x (34 toilets) 
= 1,360 J$ 

Payback per~od = (1,360 J$) 1 (6,730 J$/year) 
< 3 months 

Comments 

Negr~l Cablns should test the effectiveness of the dlsplacement unrts In a few toilets before 
implementmg t h ~ s  water conservation measure throughout the property 
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Project 5: Replace existing conventional toilets w ~ t h  water-saving toilets 

Summary of results and benefits 

Replacing a damaged guest bathroom todet wlth a water-saving model lowers water 
consumptlon and wastewater generatron by 5,150 IGIyear and saves 1,050 J$/year 
Instalhng a water-savmg tollet In a frequently used publlc or employee restroom reduces water 
consumptlon and wastewater generation by 18,250 IGIyear and saves 3,700 J$/year The 
payback perlod for thls water conservation measure 1s 13 months 
Improves the performance of the on-slte wastewater dlsposal systems 

Current sltuatlon 

Many of thls property's conventlonal tollets consume from 3 3 to 4 2 IG per flush 

For guest bathrooms, establish a pollcy to replace any damaged or unusable tollet wlth a water- 
savlng model whlch uses 1 3 IGIflush (I e , 1 6 US gallonlflush) Water-savmg tollets have 
become the Industry standard In many countries and are readily available In Jama~ca The cost 
of 1 3 IGIflush tollets is comparable to that of conventlonal tollets 
For all frequently used publlc or employee restrooms, replace conventlonal to~lets with 1 3 
IGIflush tollets 

In~u t .  assumvtlons and calculations 

a) Calculation of the savlngs achleved by replacing a damaged conventlonal todet wlth a 1 3 
IG/flush todet In a guest room 

r Assume 4 flushes per guest nlght 
t Water-savlng tollets use 1 3 IGIflush whlle convent~onal tollets use on average 3 8 

IG/flush 
r The cost of water 1s 204 J$/1,000 IG 
t The property has 70 guest rooms and an occupancy of 36,060 guest nlghts per year Thls 

corresponds to an average of 5 15 GN/year/room 

Water savlngs = (4 flushes/GN) x (3 8 IGIflush - 1 3 IG/flush) x (5 15 GN/year/room) 
= 5,150 IG/year/room 
= (5,150 IG/year/room) x (204 J$/1,000 IG) 
= 1 ,O5 0 J$/year/room 

Hagler Badly 



EMS Audzt of the Negrzl Cabrns Resort EAST Project Page 53 

b) Calculatlon of the savlngs achleved by replacmg a convent~onal to~let wlth a 1 3 IGIflush to~let 
In a public or employee restroom 

Assume that on average a public or employee restroom to~let 1s flushed 20 times per day 
Water-savlng tollets use 1 3 IGIflush wh~le the convent~onal to~lets use on average 3 8 
IG/flush 
The cost of water 1s 204 J$/1,000 IG 

Water savlngs = (20 flushes/day/todet) x (3 8 IG/flush - 1 3 IGIflush) x 365 dayslyear 
= 18,250 IG/year/toilet 
= 3,700 J$/year/toilet 

c) Calculatlon of the ~mplementat~on cost and payback for replacmg an operational conventlonal 
toilet wlth a 1 3 IG/flush toilet In a pubhc or employee restroom 

t Average cost of a 1 3 IGIflush todet = 4,000 J$ 
These calculat~ons assume the replaced convent~onal tollet has no economic value 

Implementat~on cost = 4,000 J$/tollet 

Payback per~od = (4,000 J$/toilet) / (3,700 J$/year/toilet) 
= 13 months 

The precedmg analys~s shows that ~t 1s econom~cally beneficial to replace all frequently used 
pubhc restroom to~lets with new water-sav~ng unlts, even ~f the exlsting todets are still In good 
cond~t~ons After the completion of Negrd's sewer system, the payback perlod for this 
recommendat~on wlll be reduced to 6 5 months 
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Project 6: Use rainwater for laundry or other operations 

I Summary of results and benefits I 
t A 5,000 ft2 ram catchment will reduce the purchase of NWC water by 1 18,000 IG/year and save 

the property 24,100 J$/year 
+ The use of ramwater for laundry operatlons should reduce the property s consumption of rust 

removing and water softenlng chemlcals 

Current situation 

+ On average, the Negril area receives 57 inches of ramfall per year, therefore, each ft2 of ram 
catchment surface could theoretically collect 29 4 Imper~al gallons of water per year At the 
present tlme, Negrd Cabins does not collect any ramwater 

Because of the quality of NWC water (hardness and high iron content), Negrll Cabins 1s forced 
to use a liquld phosphate water condlt~oner (Regenerate) and a liquld rust removmg sour (Klera- 
Cid) In every laundry load These chemicals cost money and affect the quality of the laundry 
room effluent 

Recommendations 

Consider collecting ralnwater from the property s rooftops The collected ramwater could then be 
used for laundry room operations, irrigation and other hotel operatlons However, since tlmes of 
peak rainwater supply always coinclde wlth times of minimum imgatlon, the use of collected 
rainwater for grounds irrigation 1s a less attractive alternative 

Smce rainwater is virtually free, plentiful during at least 6 months of the year, and relatively clean, ~t 
1s an ideal source of laundry water Collected ralnwater contains little dissolved iron which stains 
white h e n s  and towels, ~t 1s also naturally soft and should therefore greatly reduce the need and 
consumption of water softenlng chemlcals 

Input. assumptions and calculations 

a) Calculation of the estimated water consumption of Negril Cablns' laundry operatlons 

+ Industry surveys show that towel/llnen use In hotels ranges from 4 to 6 Ib per guest night 
and, accordmg to commerc~al laundry equipment manufacturers, ~nstltutlonal washing 
machines use from 1 7 to 2 1 IG per pound of h e n  laundered Therefore, ~t is assumed 
that a beach property such as Negril Cab~ns uses an average of 9 5 IG of laundry water per 
guest night (1 e , 5 lb/GN x 1 9 IG/lb of laundry) 

+ It is assumed that linens and towels account for 75% of the total laundry load 

Laundry water consumption = (9 5 IGIGN) x (36,060 GNIyear) / (0 75) 
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Note The laundry water needs are expected to drop s~gn~ficantly after Negr~l Cab~ns 
implements some of the recommendat~ons made In this report (e g , towel reuse program, 
opt~mlzat~on of laundry room operatlons, reduced frequency of bedspread wash~ng) 

b) Calculation of the savlngs resultmg from uslng collected ramwater In laundry room operatlons 

The cost of NWC water is 204 J$/1,000 IG 
Assume Negr~l Cabms can collect ramwater over a 5,000 fe area The roof of the new 
laundry bulldrng (1,300 ft2) and of the adjacent employee buddmg (800 ft2) already provlde 
a total collect~on surface of 2,100 ft2 
Assume that only 80% of the ram wh~ch falls on the catchment area 1s collected and stored 
Due to a lack of ~nformation, these calculattons w ~ l l  not take Into account the savtngs 
resultmg from reducmg the consumption of water softenmg and rust removlng chemlcal 
The preclp~tat~on data for Negrd IS glven In the followmg table 

Month 

Jan 
Feb 
Mar 

A P ~  
May 
Jun 
Jul 
Aug 
S ~ P  
Oct 
Nov 
Dec 

Annual total 

30 year mean 

(mm) 
97 
44 
57 
92 
164 
158 
160 
175 
155 
180 
80 
7 1 

1,433 mm 

Total collected ramwater = 80% x (29 4 IG/ft2/year) x 5,000 ft2 
= 1 18,000 IG/year 
= 26 % of Negrll Cabms' laundry water needs 
= 24,100 J$/year 

c) Implementat~on cost and payback per~od 

No mformat~on 1s avadable at the present t ~ m e  on the cost of a ram collect~on and storage 
system The property should contact a local contractor to obta~n a cost est~mate for this system 
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Project 7: Convert from billing rate 20 to rate 40 

Summary of results and benefits 

Reduces Negr~l Cabins' energy bllls by 367,000 J$ per year 
r Negr~l Cablns will recover the Investment requlred to Implement thls recommendatlon In 10 

weeks 

Current sltuatron 

The requirements needed to qualify for b~lling rate 40 are 

Mmmum peak demand of 20 kW 
Serv~ce character 3 phase, 50 Hz, 220 V delta or 415/240 star system 

Negrd Cablns is serviced by a 220 V, 3 phase, delta connected system, and its peak demand 1s 
greater than 20 kW Therefore, Negrd Cab~ns IS qual~fied to be b~lled under rate 40 

Recommendat~ons Negrll Cablns should conslder converting from blllmg rate 20 to rate 40 

Input. assumptions and calculations 

Based on the slze of and equipment used at thls property, Negr~l Cabins average peak demand 
is assumed to be equal to 150 kW Smce currently the peak demand of Negrtl Cablns 1s not 
measured or lncluded In JPSCO's bllls, management should verlfy the validlty of t h ~ s  
assumpt~on before proceeding with the ~mplementation of this recommendatlon 
Negrll Cabins' average monthly energy consumption = 46,000 kwh (see Sectlon 2 4) 

The typlcal fees related to the two bllllng rate codes are as follows 

1 13111 Item I Rate code20 1 Rate code 40 1 
I Customers charge I 6 J$/month I 497 J$/month I 
I Demand charge I none I 176 J$/kW I 
I Enerw charge 1 2 286 J$/kWh I 1 2 15 J$/kWh 1 
I Fuel charge 
1 Forelm exchange adwstment 1 32 6% 1 32 6% I 
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a) Calculat~on of the average electrrcity blll for Negrll Cabins under rate 20 

Cost / kwh for rate 20 = [(2 286 J$/kWh) + (1 276 J$/kWh)] x 1 326 
= 4 72 J$/kWh 

Average bill for rate 20 = [(46,000 kWh/month) x (4 72 J$/kWh)] + (6 J$/month x 1 326) 
= 217,100 J$/month 

b) Average electr~city bill for Negril Cabins under rate 40 

Cost / kwh for rate 40 = [(I 215 J$/kWh) + (1 259 J$/kWh)] x 1 326 
= 3 28 J$/kWh 

Demand charge for rate 40 = 150 kW x 176 J$/kW/month x 1 326 
= 35,000 J$/month 

Average bill for rate 40 = [(46,000 kWh/month) x ($3 28/kWh)] + 35,000 J$/month 
+ (497 J$/month x 1 326) 

= 186,500 J$/month 

c) Savmgs achieved by converting from rate 20 to rate 40 

Difference between rate 20 and rate 40 brlls = (2 17,100 - 1 86,500) J$/month 
= 30,600 J$/month 
= 367,000 J$/year 

d) Implementatlon cost and payback period 

t Negrll Cabins wlll need to hire a consultant to develop the proposal and prepare the 
applicat~on for the rate change to JPSCO The consulting fee IS estimated at 70,000 J$ 

Implementatlon cost = 70,000 J$ 

Payback period = (70,000 J$) /(367 000 J$/year) 
= 10 weeks 
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Project 8: Reduce the time of operation of the pool filter pump 

Summary of results and benefits 

t Reduces Negril Cablns' energy consumption by 4,960 kWh/year, resulting In savlngs of 23,100 
J$/year 
Extends the servlce l ~ f e  of the pool filter pump 
The payback period for thls recommendation IS 1 month 

Current s~tuation The swlmmlng pool's filtration system is equlpped wlth a 3 0 HP (2 3 kW) pump 
Normally thls pump operates 24 hours per day 

Recommendatlons Experience shows that, In most cases, pool water quallty can be malntalned by 
runnlng the filter pumps for only 12 to 16 hours per day Negrll Cablns should therefore shut off ~ t s  
filter pump at nlght in order to save energy and to Increase the service llfe of the pump The pump 
can elther be shut off manually or Negrd Cabins may decide to purchase an automatic timer for its 
pool filter system 

In order not to put at rlsk the quallty of ~ t s  pool water, Negril Cablns should Implement thls 
recommendatlon gradually Negrll Cabins should first shut off its pool filter for a reasonably short 
perlod of time (e g , 5 hours per night), and Increase the duratlon of thls shut off period only after ~t 
has been ascertamed that the change in operations does not harm the pool water quality 

Input. assumptions and calculat~ons 

Assume that the pool pump can be turned off every day from 10 PM to 6 AM 
The pump's average power draw 1s estimated at 1 7 kW 

t The cost of energy 1s 4 65 J$/kWh 
An automatic tlmer costs less than 1,800 J$ 

a) Calculation of the savlngs resulting from turning off the pump durlng nighttime 

Energy savlngs = 8 hrlday x 1 7 kW x 365 dayslyear 
= 4,960 kWh1year 
= 23,100 J$/year 

b) Calculation of the lmplementatlon cost and payback perlod 

Implementatron cost = 1,800 J$ 

Payback perlod = 1,800 J$ 1 (23 100 J$/year) 
= 1 month 

If Negr~l Cablns decldes to manually control the operation of the pool pump the 
lmplementatlon cost of thls recommendatlon would be nll 
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Project 9: Upgrade to energy efficient lighting 

Summary of results and benefits 

t Reduces Negril Cabins' energy consumption and saves money 
Savmgs and payback per~ods vary dependmg on bulb wattage and hours of operation Typical 
payback per~ods range from 6 months to 1 year 

Current situation Most l~ghts In guest rooms, gardens and public areas use ineffic~ent incandescent 
bulbs 

Recommendat~ons Wherever poss~ble, replace incandescent bulbs wlth CF bulbs Although 1s 
almost always econom~cally beneficlal to use CF bulbs ~nstead of incandescent bulbs, thls property 
should first focus on replacmg the incandescent bulbs that have a med~um to h ~ g h  wattage (60 W to 
100 W) and those that burn for extended periods of tlme (> 8 hours per day) -- these fixtures offer 
the greatest potentla1 savlngs and shortest payback periods 

Compact fluorescent bulbs consume less energy than incandescent light to produce the same amount 
of hght, CF bulbs also last 10 tlmes longer than incandescent bulbs Therefore, although CF bulbs 
cost more than incandescent bulbs they save electricity and money The follow~ng table shows the 
equivalence, In terms of light output, between CF and ~ncandescent bulbs 

I Compact fluorescent 1 1 Incandescent 1 
1 9 Watt bulb I replaces a D 1 25 Watt bulb 1 
1 11 Watt bulb 1 re~laces a o 1 40 Watt bulb 1 

Input, assumptions and calculations 

15 Watt bulb 

20 Watt bulb 
27 Watt bulb 

a) Sample calculation of the savings achieved by replacing a smgle 75 Watt Incandescent bulb, 
which burns for 12 hours per day, w~th a 20 Watt compact fluorescent bulb 

r The cost of energy 1s 4 65 J$/kWh 
The character~stics of lncandescent and CF bulbs are as follows 

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

replaces a 0 

replaces a 0 
replaces a D 
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a 1) Operatmg cost of a slngle lamp equlpped with a 75 W mcandescent bulb 

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

Energy cost = 75 W x (4,380 hrlyearllamp) x (4 65 J$/kWh) 
= (328 kWh/year/lamp) x (4 65 J$/kWh) 
= 1,520 J$/year/lamp 

Cost to replace burnt bulbs = [(4,380 hrlyearllamp) 1 (800 hrlbulb)] x (22 J$/bulb) 
= (5 48 bulbs/yearllamp) x (22 J$/bulb) 
= 120 J$/year/lamp 

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

a 2) Operatmg cost of a slngle lamp equ~pped wlth a 20 W compact fluorescent bulb 

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

Energy cost 

Cost to replace burnt bulbs = [(4,380 hr/year/lamp) / (10,000 hr/bulb)] x 500 J$/bulb 
= (0 43 bulb/year/lamp) x 500 J$/bulb 
= 2 14 J$/year/lamp 

Total operatmg cost = energy cost + cost to replace burnt bulbs 
= 620 J$/year/lamp 

a 3) Savlngs and payback per~od for replac~ng a s~ngle 75 Watt ~ncandescent bulb wrth a 20 Watt 
compact fluorescent bulb 

Total savlngs = (total operatmg cost for mc ) - (total operatmg cost for CF) 
= 1,640 J$lyear/lamp - 620 J$/year/lamp 
= 1,020 J$/year/lamp 

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

Payback per~od = (~mplementat~on cost) / (savmgs for 1 lamp) 
= (478 J$/bulb) / (1,020 J$/year/bulb) 
= 0 47 years 
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b) The same approach can be use to calculate savlngs and payback for other bulb outputs and 
operating hours These results are summarlzed in the following tables 

F~nanctal savlngs achteved by replacrng an tncandescent bulb w ~ t h  a CF bulb 

Incandescent 
bulb 

100 W 27 W 1 693 illyear 1 923 Jllyear 1 1,154 Jllyear 1 1 385 Jllyear I 
75 W 

Payback per~od for replacmg an mcandescent bulb w ~ t h  a CF bulb 

CF replacement 
bulb 

20 W 1 5 10 Jliyear / 679 Jliyear / 849 JPlyear 1 1.01 9 J$lyear 

I Incandescent I CF replacement I hours of operat~on of the bulbs (hourslday) 

hours of operation of the bulbs (hourslday) 

6 hourslday I 8 hourslday I 10 hourslday I 12 hourslday 

bulb 
40 W 

Some o f  the spec~fic  locations where Negrd Cabms could replace mcandescent bulbs w ~ t h  

60 W 

75 W 

100 W 

compact fluorescent bulbs are l~s ted  In the followmg table 

bulb 
11 W 

Load~ng dock 
Path way 
A1 Fresco restaurant 
Al Fresco restaurant 
Pool bar 
Block entrance 
Stage (front) 
Stage lamps 
Court yard 
Main restaurant 
Lobby 
Mam gate security 
Garden globe lamps 
Tree l~ghts 

15 W 

20 W 

27 W 

E x ~ s t ~ n g  bulb type & 
Wattage 

6 hourslday 
2 0 years 

Inc 40 W 
Inc 60 W 
Inc 40 W 
Inc 100 W 
Inc 40 W 
Inc 40 W 

Inc 100 W 
Inc 100 W 
Inc 100 W 
Inc 40 W 
Inc 40 W 
Inc 40 W 
Inc 40 W 
Inc 40 W 

1 2 years 
0 94 year 
0 69 year 

Quantlty of bulbs 

8 hourslday 
1 5  year 

Hours of operat~on 

0 88 year 
0 70 year 
0 52 year 

Comments In order to  m i n m z e  the rlsk of theft in certam areas, N e g r ~ l  Cabins could purchase CF 

10 hourslday 
1 2 year 

bulbs equlpped with anti-thefi mechan~sms T h ~ s  locking mechan~sm increases only shghtly the cost 
of the compact fluorescent bulbs (approximately 40 J$/bulb) 
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Project 10: Implement a property-w~de waste management program 

An effect~ve waste management program 1s bullt around three basrc princ~ples reduce, reuse and 
recycle all posslble waste streams Implementing such a program wdl help Negrd C a b m  reduce ~ t s  
lmpact on the env~ronment by decreasmg the amount of solld waste ~ t s  sends to the local dump and 
save money by lmprovmg ~ t s  use of matenals, resources and energy 

As the first step In ~ t s  waste management program NC should conduct a waste revlew to examine the 
types and quantit~es of waste generated In ~ t s  varlous operat~ons Once thls revlew 1s complete, NC 
should evaluate each type of waste and determ~ne ~f ~t can be reduced, reused or recycled and thus 
ellmmated from the property's general waste stream Whatever waste cannot be reduced, reused or 
recycled wlll need to be d~scarded, however, by implementing an effect~ve waste management 
program a typ~cal property should be able to reduce ~ t s  generatlon of solld waste by more than 50% 

Reduce the generat~on of waste 

NC can reduce the lmpact and the amount of waste ~t produces by 

uslng materials effic~ently and d~scardlng them only when they are no longer fit for use, 
usmg durable goods whlch need to be discarded less frequently, 
avoldlng the purchase of excesslvely packaged goods, and 
rnln~miz~ng the use of hazardous matenals and products whlch harm the env~ronment 

Reducmg the generatlon of waste rs obv~ously the first opt~on that should be cons~dered by NC This 
approach fosters the efficient use of resources, and reduces the volume of waste mater~al that must be 
handled by employees and hauled away to the dump The bulk of the responslbhty for reduc~ng 
waste generation generally hes wlth management and the purchaslng department they dec~de what IS 

brought Into the property and thereby determ~ne what eventually leaves the property as waste 

The types of waste reduction measures Include 

Avoid purchaslng ~tems that are excesslvely packaged (e g , foods, beverages, amen~tles, 
chem~cals, clean~ng products, appliances) Packagmg alone can account for up to 40% of a 
hotel's waste stream 
Purchase food Items In bulk rather than In mdlvidually packaged portlons (e g sugar, salt 
pepper, jams, condiments, butter, cereals, syrup, cream, ju~ce) Bulk Items are less expenswe 
and create less packagmg waste 
Reduce or ellmmate the use of d~sposable Items such as plates, cups, tableware, paper napklns 
and place mats In most cases, dlsposable ~tems can be eas~ly and cost effectively replaced wlth 
reusable Items, such as durable plastlc plates and cups 
M~nimlze the use of straws and purchase paper straws 
Use durable coasters Instead of paper napklns whlch must be replaced with every drmk 
Use cloth napk~ns Instead of d~sposable dollies for buffet llnes, platters and bread baskets 
Purchase reusable plastlc contamers to store food In refrigerators and freezers 
Use cloth cleanlng rags Instead of dlsposable paper towels 
Use cloth bags or baskets ~nstead of plastlc bags to collect and return guest laundry, towels and 
h e n s  
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Ehmmate the use of paper wrap or covers for guest room drinking glasses Instead, store the 
drinking glasses upslde-down 
Install soap dispensers In guest bathrooms, publ~c bathrooms and employee locker rooms 
Use refillable containers for chemicals and cleaners For example, replace aerosols w ~ t h  
products that can be purchased In bulk and dispensed from refillable pump bottles 
Avoid using laundry, kitchen, or housekeeping detergents which contain phosphates 
Mlnimize the purchase and control the use of harsh or hazardous chemicals (e g , dram cleanlng 
agents, solvents, bleach) 
Avoid using battery-powered appliances If necessary, purchase rechargeable or mercury-free 
batteries 
Instead of usmg disposable plastlc bags, use canvas bags, wheelbarrows or yard carts to collect 
garden waste 
Coord~nate the property's purchasing process to reduce the number of orders placed wlth each 
vendor This will probably save money and reduce packaging waste 

Reuse all possrble ~tems 

Whenever possible, NC should reuse Items In their orlginal form for the same or a different purpose 
rather than disposlng of them If an item cannot be reused on-slte, the property should lnvestlgate 
the possibility of selling it or giving ~t to employees, outs~ders, chantable organizatlons, and local 
schools or businesses 

Examples of reuse actions include 

Use gray water from guest rooms to irrigate the grounds 
Serve only beverages that are packaged In reusable bottles wh~ch can be returned to the 
manufacturer 
Use the back srde of computer and office paper for takrng notes and wrlting Internal memos 
Glve preference to vendors that supply thew products rn returnable or refillable containers For 
example, Country Bucket provides ice cream In reusable 3-gallon contalners, thereby savlng the 
property money and reducing the amount of waste it generates Someone on the staff should be 
made responsible for ensurlng that all returnable contalners are properly sent back to the 
vendors 
Remove used soap bars from guest bathrooms only at checkout The used soap bars should be 
collected and reused around the property or gwen away to staff or charlt~es Soap bars can be 
used In employee bathrooms and used (either as bars or as home-made liqu~d soap) to carry out 
a varlety of cleaning operations 
Replace trash can h e r s  only when these are solled or unsuitable for further use 
Reparr and reuse damaged furniture or donate lt to interested partles 
Serve leftover food in the employee cafeteria or donate ~t to charlt~es 

Recycle 

Many Items that cannot be reused in thelr or~ginal form can be sold or glven away to processors for 
recycling Even if the property does not directly profit from ~ t s  recycling efforts, diverting Items 
from the waste stream should allow the property to reduce the frequency and the cost of trash 
collection 

Hagler Ba~lly 



EMS Audit of the Negrd Cabins Resort EAST Project Page 64 

The Items whlch can generally be recycled lnclude 

green waste from kitchen and garden (this mater~al can be cornposted on-s~te or sent to a local 
compostlng program) 
wh~te  paper, mixed paper and newspaper, 
glass bottles and jars, 
plast~c bottles and containers made of PET (a plastic typ~cally used for soft-drmk and water 
bottles) and HDPE (a plast~c typ~cally used for mllk jugs and chem~cal containers) 
alum~num cans and foll, 
steel cans, 
steel scrap such as old plpes and apphances, 
other metals such as copper and brass, 
fry~ng 011 and grease, 
motor 011 (from cars, motor boats and jet skls) 

At the present tlme, RYCO-JA, a waste 011 and grease recycler, IS the only company that prov~des 
regular recyclmg services In the Negrd area However, the EAST project, the Negril Chapter of the 
JHTA and the Negrll Area Environmental Protect~on Trust (NEPT) are collaborating to organne a 
recyclmg program for the Negrll area by actlng as a lmk between Interested properties and Jamaican 
recycling companles 

Although EAST'S survey of Jamaican recyclmg companles IS not yet complete, the companles l~sted 
below have already been ~dent~fied At the conclusion of this survey, the EAST project wdl prov~de 
Negrd propert~es w ~ t h  an updated list of recycllng companles, and details on the requirements related 
to the collection, sortlng, quallty, and packaging of the recyclable materials 

Glass Reyclmg 

West Ind~es  Glass Company Contact - M~chael Austm, (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 
wlll provide free transportat~on to p~ck  up the recyclables when there are five tons of glass ava~lable 
at a slte 

Glass recychng blns should be placed In bars, k~tchens, housekeep~ng areas and key public areas 
Each b ~ n  should be clearly labeled to define what Items can be placed In ~t (e g , CLEAR GLASS 
ONLY), and to d~scourage guests and staff from contammatlng ~ t s  contents wlth other materials 

Wysmco Envwonmentals, Ltd Contact - Mrs Pat Wr~ght, (809) 943-9800 As of October 1997, 
thls company only collects PET bottles from schools and speclfic medla-announced pickup polnts 
Therefore, Wysinco asks that PET bottles be donated to local schools - the schools can then trade the 
PET bottles for computers videos, pamt and tools Properties may also brmg and sell (8 J$/hg) the 
PET bottles dlrectly to the Wvsmco Recyclmg Plant In Span~sh Town 

Properly labeled PET recycling b ~ n s  should be placed at key polnts around the property such as 
k~tchens, bars and housekeeping areas 
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PlastxMetal Drums 

Kemcan Development Company Contact - Ms Usherwood, (809) 922-5270 T h ~ s  company 
recycles plastlc and metal drums, and provldes p~ckup servlces ~f ~t can collect 30-50 drums In a 
slngle trlp Negrll propertles should cons~der usmg t h ~ s  servlce to d~spose of any drums whlch 
cannot be returned to the supphers NC should coordmate w~th  other hotels to reduce the number of 
drums that must be stored by each mdlvrdual property and Increase the frequency of Kerncan's 
plckup servlces 

Pauer 

Nature's Handmade Paper Contact - Ms Gloria Dorman, (809) 993-81 72 Nature's Handmade 
Paper 1s a small company set up with the assistance of the Peace Corps In 1986 T h ~ s  company IS 

prepared to do a speclal project for the Negr~l hotels, whereby they will provlde hotel stationery and 
guest cards made from the recycled paper collected by the hotels The cost of the paper recyclmg 
servlce IS negot~able 

JA Pottmger & Co , Ltd Contact - Mr Pottmger or Ms Nadlne Hlgglns, (809) 926-8957 T h ~ s  
company collects used paper from propert~es and exports ~t for recychng JA Pott~nger prov~des 
p~ck-up servlces ~f ~t can collect a full truckload (approximately 50 large garbage bags) from a smgle 
property or a cluster of propertles The fee paid 1s negot~able and the company IS prepared to meet 
w ~ t h  EAST1 JHTA to d~scuss a program for the Negrd area 

Properly labeled paper recycllng bins or contamers should be placed In housekeeplng areas, the front 
desk and offices Slnce paper can be recycled only ~f ~t IS clean and dry, ~t should be collected as 
close to the source as possible, and spec~al care should be taken In ~ t s  collect~on, handlrng and 
storage to prevent contamlnatlon 

Another paper recycllng optlon IS to sell ~t to companies, such as Exotlc Flowers of Montego Bay, 
that use large quantlt~es of packag~ng mater~als 

Contact LOUIS Daley for lnformat~on regarding the recycllng efforts organ~zed by Mr McLaughlln In 
Mandevllle 

Waste vegetable o J f f y i n ~  od) and grease 

Recyclmg Corp of Jama~ca (RYCO-JA) Contact - Mr Kevm Mullane, (809) 968-7002, (1 -800) 
991-7926 RYCO-JA collects waste kitchen 011 and grease whlch 1s then used for the productron of 
ch~cken feed RYCO prov~des free of charge covered steel drums to store the used 011 and grease, 
and collects the material from each partlclpating property on a regular schedule T h ~ s  recychng 
scheme benefits the hotel by reduclng the d~scharge of 011 and grease to the septic tank (thus 
reduclng rlsk of cloggmg the property's tde fields) and helps Jamarca by reduc~ng the amount of 
yellow grease that IS ~mported for the product~on of anlmal feed 
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Project II: Implement a linen and towel reuse program 

Negr~l Cabms should cons~der ~mplementing a h e n  and towel reuse program wh~ch lets guests 
dec~de when their h e n s  and towels should be replaced Thls measure will lower the property s 
environmental impact and costs by reducing its consumption of laundry water, energy and chemicals 
However, NC should mplement t h ~ s  program only after putting in place a few h~ghly v~sible 
in~tiatives that clearly convey the property's env~ronmental concerns to all ~ t s  guests Guests react 
more poslt~vely to a h e n  and towel program if they can see that the property is truly concerned w~th  
the envlronment, guests don't want to feel hke they are making all of the sacrifices or that the hotel 
IS simply trying to save money 

Towel reuse 

The towel reuse portion of t h ~ s  program 1s straightforward guests are asked to leave the~r  towels 
hanging up if they wish to use them again, and put them on the floor ~f they would like to have them 
replaced The pr~ncipal concern w ~ t h  a towel reuse program IS to ensure that housekeepers comply 
w ~ t h  the guest's requests In many cases, housekeepers routmely replace all bathroom towels, 
mcluding those that are left hanging by the guests 

L~nens reuse 

The sheets portion of the program is designed in one of two ways 

1 )  The guest IS asked to leave a card on the door or on the bed ind~cating that ~t is not necessary to 
change the sheets that day This approach works but gets fa~rly low guest part~c~pation, since 
even environmentally-concerned guests often forget to leave the card In the correct place 

2) The guest IS informed that, in an effort to protect the envlronment, the hotel only changes sheets 
every two or three days 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 
This method puts the burden on the guest and therefore results In considerably h~gher 
participat~on Hotels that have implemented t h ~ s  type of program In conjunction wlth a towel 
reuse program have reduced the~r  laundry costs by up to 40% 

Once the hotel is ready to begin this program, ~t should purchase attractwe, colorful in-room 
materials to communicate the program to the guest These materials are available through a varlety 
of sources, including the Car~bbean Hotel Association The CHA cards offer two key advantages 
over some of the other cards on the market 

The deslgn of the CHA materials wrll capture the guests attention better than many other cards 
It 1s important that the guests be clearly told about the program so that they feel that they have 
been glven the opportunrty to make a cholce The program 1s not desrgned to trrck the guest 
into partlc~patlng, but that 1s how they will feel ~f the program 1s not properly commun~cated 

The CHA materials state that it is the hotel's policy to change sheets every three days unless the 
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guest request that they be changed more often As mdlcated above, thls approach results In the 
greatest savings 

The success of the towel and h e n  programs relies on the effectwe part~c~patlon of the property's 
housekeepers If thls program is ~mplemented, all housekeepers should be thoroughly tramed to 
ensure they clearly understand thew role and responsibilit~es 

As drscussed below, programing and scheduling the h e n  changes can be accompl~shed In several 
ways 

Des~gnate certaln days as "sheet changmg days " W~th  t h ~ s  approach, all guest room h e n s  are 
changed on fixed days of the week (for example, every Tuesday and Fr~day) instead of every 
three days Ass~gnlng fixed "sheet changmg days" allows the property to easdy increase 
housekeepmg and laundry staff to handle the addit~onal workload on those days, and avolds 
confusmg housekeepers On the other days of the week, housekeepers only change sheets in 
checkout rooms and where requested by the guests 

Count off every three days and post a notice to inform housekeepers which days are 'sheet 
changing days " Thls approach ensures that sheets are changed on the exact schedule noted on 
the ~n-room materials, and st111 makes ~t relatively easy for housekeepers to know when to 
change the sheets As ment~oned before, on the other days of the week, housekeepers only 
change sheets In checkout rooms and where requested by the guests 

Keep track of each guest room and change the sheets only after ~t has been occupled for three 
consecut~ve days However, many properties find ~t difficult to use thls approach slnce ~t 
requires a complex ~nformation, trackmg and communication system If applicable, t h ~ s  
approach yields the greatest savings since ~t ensures that guest room h e n s  are not changed 
more often than spec~fied by the program 

Each property w~l l  have select one of these approaches and mod~fy it as needed to Incorporate it In ~ t s  
housekeepmg and laundry operations 

Two other issues are key to the success of the linen reuse program 

Housekeepers should replace soiled linens even when guests have not requested a change of 
sheets A bed should never be made w~th  d~r ty  linens 

If a guest checks out early on a day when sheets were not changed, it 1s important that someone 
be ass~gned to change the sheets before a new guest checks In One way to know for sure ~f the 
sheets were changed is to leave the bedspread In a turn-down type of configurat~on whenever 
used sheets are left on the bed If the bed 1s completely remade, it will look just l ~ k e  a bed with 
fresh sheets, but leavrng the bedspread partly turned back will allow anyone entermg the room 
to know that the sheets have been used 

Hagler Badly 



EMS Aud~t of the Negrll Cablns Resort EAST Project Page 68 

Project 12 : Implement a composting program 

Composting has become an increasmgly popular method for d~spos~ng of food scraps, floral waste 
and garden waste The benefits of ~mplement~ng a composting program Include 

~t reduces the cost of waste handling and disposal, 
~t reduces the property's env~ronmental Impact by decreasmg the volume of waste ~t sends to the 
local dump, 
it prov~des the property w ~ t h  a high-profile program which can be advantageously used for 
publ~c relat~ons and med~a efforts, 
it prov~des the property with a constant supply of high qual~ty sod condit~oner 

Studies show up to 75% of the waste generated In food service funct~ons consists of compostable 
food scraps and other organic materials If the compostable material, along with the recyclable 
plastlc, glass, and metal Items are diverted from the waste stream, the property can ach~eve a truly 
s~gnificant 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 include items such as 
cutttngs left from vegetable preparat~on, and leftovers wh~ch have not been served and cannot be 
reused, post-consumer scraps lnclude all leftovers collected from guest and employee d~shes 

In addtt~on to food scraps, the follow~ng wastes can also be composted 

produce, vegetables, fru~ts, peels, rinds, salads, 
bread and pastries, excess batter, 
frozen foods, 
coffee grounds/filters, tea bags, 
egg shells, 
flower waste (wdted cut flowers from restaurants and guest rooms), 
green waste from the garden and beach (grass, leaves, twigs, branches, seaweed), 
paper Items- paper, napkms, paper towels, paper plates and cups, paper food wrappers, 
dalry products (see note I), 
seafood (see note I), 
meat trimmings, w~thout bones or large quant~ties of grease or fat (see note 1 )  

Note ( I )  Although these Items can be composted, they often generate foul odors and attract 
ammals and pests If the compost pde 1s located close to publ~c or work areas, this 
property should exclude these Items from its compostlng program If these Items are 
composted, the compost p ~ l e  should preferably be kept covered 

Properties often find ~t easler to have the compostmg program evolve slowly, that IS, to start with 
garden wastes and pre-consumer food scraps from kltchen prep stat~ons, then add other materlals Ilke 
paper, and finally add post-consumer food scraps 

Not everything is compostable, and some materlals can actually lower the qualrty of the fin~shed 
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compost or hamper the compostmg process The Items that should be kept out of the compost pdes 
include 

glass, 
metals, 
unsolled paper ( ~ f  ~t can be recycled), 
cardboard, 
plastics, 
alum~num f o ~ l  or plastic wrap, 
batter~es, 
garden waste contammated wlth pest~cides, 
weeds w ~ t h  heads1 seeds (these will reproduce qu~ckly In the compost heap), and 
d~seased plants 

Contamlnatlng the compost plles can be avolded only if employees know wh~ch Items should not be 
discarded rn the contamer for compostable mater~als Cont~nuous employee educat~on and 
motwatlon and appropr~ate slgnage will help In most Instances, placing a slgn on a container whlch 
reads "COMPOST ONLY - NO BONES, PLASTICS, GLASS OR METALS" should make the 
polnt 

The compostmg slte should be large enough for all phases of compostlng - that IS, unloading 
mater~als, storrng Items before they are added to the compost, aeratlng and mlxlng the compost plle, 
storing equipment, and storlng the finlshed compost before ~t can be used If necessary, the property 
should also bu~ld a fence around the compostlng site to hlde ~t from guest vlew and to prevent dogs 
and goats from enterlng the area 

Other useful precautions Include 

Provlde adequate dramage around the compost pile 
Promptly clean up any food spdls 
Cover food waste w~th  grass, leaves and other yard waste to mlnimize odor generat~on 
Period~cally aerate the compost pile by turning ~t over w ~ t h  a pitchfork or other tool Aeratlon 
fosters bacter~al actlon, speeds up the decomposltlon process, and prevents odor generation 

If the pile IS properly managed and aerated, the compost should be ready for use In less than two 
months Compost is classtfied as a sot1 condlt~oner, not a fertlhzer, because ~ t s  nutrlent content 
(nttrogen, potasslum and phosphorus) IS not as h~gh as that of a commercial ferthzers However, 
unllke fertdlzers, compost gradually releases its nutr~ents to the soll, Increases the organlc content 
and the water-retalnlng capabilit~es of the sod, and promotes root growth 
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Append~x 11 Summary of Negr~l Cabms env~ronmental aspects, Impacts and EMS objectives 

Type of envlron 
aspect of the 

hotel's actlvltles 

Type of ac t rv~t~es  wh~ch  have these 
env~ronmental aspects 

Environmental Impact of the 
actlvlties 

Objectwe of the 
property's EMS 

ENERGY USE 

SOLID WASTE 

GENERATION 

GENERATION OF 

WATER 

POLLUTANTS 

USE OF 
HAZARDOUS 

PRODUCTS 

GENERATION OF 
AIR EMISSIONS 

DAMAGE TO THl 

ECOSYSTEM 

- Use of guest room and publlc bathrooms 
- Laundry room and operatlons 
- Housekeepmg and cleaning operatlons 
- Kltchen and bar operatlons 
- Garden upkeep 

- Operation of alc unm water heaters 
washlng machmes, dryers and pool 

pumps 
Use of hot water and llghtlng 

- Office operations (paperwork) 
- Food purchasing preparatlon and servlng 
- Bar operations 

Mamtenance operatlons 
- Garden and beach upkeep 

p p p p p  

- Laundry room operations (e g use of 
phosphate based detergents) 
General housekeepmg and cleanlng 
operations (excessive use of chemlcal 
cleaning and disinfecting products) 

- Maintenance operatlons (improper 
dlsposal of used 011 and spent solvents) 

- Food preparatlon (dlsposal of greaseloll) 

- Laundry room operations (use of bleach, 
and acld or caustic cleaners) 

- General housekeepmg and cleaning 
operatlons (use of bleach, toxic cleanlng 
chemicals, ~nsecticldes) 

- Mamtenance operatlons (use of lead 
palnt, drain clearlng chemicals) 

- Grounds keeplng (pestic~deslmsect~c~des) 

- Mamtenance operatlons (e g , release of 
CFC from alr-condltionlng units, use of 
solvents) 

- General housekeepmg and cleanlng 
operatlons (use of aerosols) 

- Grounds keeplng (insectlclde foggmg) 

- Use of fertilizer, ~nsectlc~des and 
pesticides m the gardens 

- Discharging untreated gray water to the 
morass 

Inefficient use of a valuable 
resource 

Inefficient use of valuable and 
non-renewable resources 
Generates air pollution 
(mamly at the power plant), 
greenhouse gases, acld ram 

Disposal of solid wastes in 
Inadequate munmpal dumps 
Contam~natlon of 
groundwater and surface 
water 
Loss of raw materials 

- Increases pollutant load 
discharged to surface and 
groundwater 

- Reduces the effectiveness of 
septlc tanks and wastewater 
treatment systems 

- Exposes guests and 
employees to hazardous 
products 

- Release of CFCs to the 
atmosphere 

- Exposes guests and 
employees to hazardous alr 
pollutants 

- Damages the environment 

and ecosystem surroundmg 
the property 

Reduce water 
consumptlon 

Reduce energy 
consumptlon 

Reduce the amount 
of solid waste 
generated by the 
property 

Reduce the 
pollutant load 
contained ln the 
hotel's effluent 

Reduce the number 
and amount of - 

hazardous products 
used on the 

property 
Improve gray water 
handl~ng 

Phase out CFC 
refr~gerants 

- Reduce the use of 
solvents 
lnsectlcldes 
pestlcldes - 

- Reduce the damage 
caused by the 

property s 
operatlons on the 
ecosystem 
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Lmplement a leak detection and prevention program 

Prepare a plan for carrylng out a monthly inspection of the property's water 
distr~bution system, guest bathrooms, publ~c restrooms, kitchen, bar, beach 
showers, and lrrlgation system 

Develop the checklist forms that w ~ l l  be used to track the preventive maintenance 
work conducted by thts program 

Hold a traming workshop to teach housekeeping staff on how to detect and report 
malfunctioning equipment and leaks Prepare a summary of t h ~ s  information for 
inclusion In housekeepmg staffs trainlng manual 

Begm the first round of ~nspections Repeat the cycle of Inspection each month 

After each round of inspection, present summary of findings to general manager 

Install 1 6 US gallon/flush toilets In the beach-side public restrooms 

Identlfy the typehand of 1 6 US gallflush toilets which have glven satisfactory 
results In Jama~ca Get recommendat~ons from malntenance staff of other hotels 

Contact vendor and place order for 4 units 

Install the unlts 

Monitor weekly to ensure proper performance Continue the weekly monltor~ng 
for two months following ~nstallation 

Water consumptlon monitoring program 

Prepare the forms that w~l l  be used to collect data from the property s 3 meters 

Train all members of the malntenance staff on how to properly read the meters 
enter the information on the forms, and calculate the property's weekly water 
consumptlon 

Begin collecting the water consumption monitoring program 

On the first day of each month calculate the total water consumption and collect 
total guest night figures for the previous month Calculate IG/GN value for the 
prev~ous month Provlde the IGIGN figure to the Green Team 

By whom 

Doe 

1 Doe 

3 Bush 

Maint staff 

I Doe 

? Peters 

S Holmes 

P Peters 

P Peters 

T Rex 

T Rex 

Maint staff 

P Peters 

Target date 

2/1/97 

11/98 

1/15/98 

!/1/98 - onw 

1/1/98 - onw 

!/I198 

3/1/98 

: 1 mth after 
-eceipt 
ifter 
~nstallation 

12/1/97 

12/15/97 

111 198 - onw 

2/1/98 - onw 

4ctual 
date 

- 



Persanal Acttan Plan - H@useberpfag staff 

Act~on 

2uest room preparatlon checkl~st 

If the guests have left thew a/c runnmg, leave the guest room door closed durlng room 
preparatlon If the door must be left open, turn the alr condlt~oner off 

Do not replace the trash can h e r s  (plastlc bags) unless these are solled or othenvlse 
unacceptable for further use 

Report all malhnctlonmg equipment to the hotel operator -- contact the maintenance 
department dlrectly only lf the need for repalr 1s urgent 

Pay particular attention to water leaks In tollets, faucets and shower heads, excess~vely 
hlgh flows from faucets or shower heads stlcklng tollet flush handles slnk and bathtub 
stoppers wh~ch don t work or don't fit properly damaged wlndows or louvers scaldmg 
hot water, malfunct~onlng alr condltloners 

Collect all recyclable Items placed m the guest room green recycllng contamers 
Recyclable Item conslst of 

0 clear, green, and amber glass bottles 
0 plastlc beverage bottles 
0 alummum beverage cans 

metal cans 
0 newspaper 
o whlte paper 

At the end of your shlft, place all collected recyclables In the appropriate recycllng blns 
located by the laundry room 

Before leavmg the guest room 

turn off all llghts, televlstons and radlos, 
0 turn the alc unlt to the "low cool" setting lf the guests have left the a/c runnrng 
0 lf the a/c 1s left on, make sure that all wmdows and louvers are properly closed, 
0 ensure that faucets and tollets are not running 

Towel and h e n  reuse program 

. 
8 

8 

By whom 

All house- 
keep~ng 
staff 

Date 

Start on 
1210 1/97 
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Sample water and electr~city monitoring forms 



Water - Monltarmg fwm 

Meter number Month and year Readmg unlts 

Number o f  guest nlghts for the month = 

22 

23 

24 

25 

26 

27 

28 

29 

3 0 

3 1 

Water consumption index 

Day 1 BY 

i 

- 

= (monthly water consumptlon) 1 (number of guest nights) 
- - 

Consumption Meter readlng 

Total monthly consumptlon 

Comments or correctwe action 

@ Insert here the last meter readlng of the previous month 



Example of a part~ally completed water mon~torlng form 

Water - Maartox~ag form 

Meter number 34,524,356 Month and year December 1997 Readmg unlts Thousand lmperral 
gallons 

5 1 PGM I 15,342 700 I 20 500 I 

3 

4 

etc 

Consumption Meter readmg 

15 234 600 

15,256 700 

15,278 300 

Day I BY 

PGM 

PGM 

)I 2 7 -  1 PGM 1 15 880 900 1 89 300 I Because ofjump I" water consumption, 

Comments or correctlve actlon 

1 

2 

25 1 PGM I 15,768 700 

II I I I I maintenance began inspection of water 

a Insert here the last meter readmg of the prevlous month 

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

15 278 300 - 15,256 700 =21 600 

PGM 

PGM 

15,302 500 

15,322 200 

21 800 

24 200 

19 700 

Number o f  guest nlghts for the month = 3,077 GN (obtamed from front desk records) 

28 

29 

3 0 

3 1 

Water consumptlon Index = (8 15,700 Imperlal gallons) 1 (3,077 GN) 
= 265 1 Imper~al  gallonslGN 

PGM 

PGM 

PGM 

PGM 

Total monthly consumption 16 050 300 - 15 234 600 = 815 700 thousand lmperlal gallons 

15 976 400 

16,006 200 

16 027 500 

16,050 300 

95 500 

29 800 

21 300 

22 800 

dlstnbutlon system 

Discovered leak m property's maln 
distr~butlon llne 

Leak was fixed at 10 30 PM 



Zlectrwty - Mandortng form 

Meter number Month and year Multlpher 

Meter readmg ) Change In meter reading / Comments or corrective actlon -7 p 1 a Insert here the last meter readmg of the prevlous month 

, I 

Total change m meter readlng for the month R 
Total monthly electrlc~ty consumpt~on = total change In meter read~ng x mult~pller 

- - kwh 

Number of guest nights for the month = 

Electrmty consumpt~on lndex = (monthly elec consumpt~on) 1 (number of guest nlghts) = 



Appendix VI 

Flow d~verters- Technical information 



I N S T A L L S  IN SECONDS 
ON A L M O S T  A N Y  

S T A N D A R D  TOILET1 

'. 
\ 
\ 
\ ' \ 

\ 
\ 
\ 
\ 
\ 
\ \. 

TOILET 

TOILET 1 1 1 
TANK 

U S  PATENT 

TOILET 

REFILL 

AcilaSa er  
FOR STANDARD TOILETS 

A q u a s a v e r '  s a v e s  w a t e r  by 
substant~ally reduclng o v e r f l o w  
durlng recovery - less w a t e r  IS 
w a s t e d  because the t a n k f ~ l l s f a s t e r  

OVERFLOW 

Ll 
You Save on every flush the tank f ~ l l s  to 

capaclty faster and your to~let  operates at 
rnaxlmum eff lc~ency because proper tank 
volume IS mamta~ned 

You can save from 5 to t Ogallon of water 
per flush when an  Aquasaver 1s properly 
tnstalled In the posl t~on shown In the ~ l lus  
tratlon(0ne spout In the the totlet bowlreftll/ 
overtlow ptpe three spouts outstde the plpel 
an average Illmots tamtly can save up to 16 

I I gallons of water everyday' 

Based on llpures SuDplled by the Ill na s Oeoarlmenr 01 
Cammocc and PuDltc Affa~m 

IN-HOME WATER USE The new AquaSaverTM from Aqua SmartTM Inc , saves water by controlling 
the amount of water feedmg Into the tollet bowl ref~llbverflow pipe Only the 
amount of water necessary for proper functlonlng goes mto the bowl and 
the tank fills faster, reducrng the amount of water used on every flush 

St Lours based lndustrral Testlng Laborator~es, Inc , ran performance 
tests on the devlce and reported a water savlngs from one-half gallon to one 
gallon per flush, dependlng on to~let model and tank capaclty And, best of 
all, torlets funct~on property because proper tank volume 1s rna~ntalned 

- 

The enwonmental Impact of the devlce goes far beyond the economlc 
savrngs for ~nd~vrdual users, whlch can be substantial srnce 45% of - 
household water usage 1s attributed to totlets (see chart at left) Every gallon 
of water saved from bang 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 surpr~sed at how much you can save after 
mstallrng the AquaSavernn In your home apartment complex hotellmotel 
nursing home, etc In Boston, MA you can save $135 00 per year on a famrly 
of four by usrng the AquaSaverW Good Results wouldn t you say?' 

Source Nat~onal  Wl ld l~fe Federat~on 



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

How It Works 
INSTALLS IN SECONDS 

ON ALMOST ANY 
STANDARD TOILET 

The Problem 
h the todet refills, some of the water a 

dvected rnto the overflow pipe refilhg the bowl 
The bowl wffl conmue to fill untd the tank is 

full Most todet bowls wdl take water beyond the 
amount requved to have a satisfactory surface area 
and even overfill 

Overfilhg results m not just more water than 
you need m the bowl, but water and money pow 
mg down the dram untd the tank IS full 

The Solution 
The AquaSak er allon s the toilet to re-direct 

thls incoming a ater 
This alloa s the tank to fill faster and 

because it can be adjusted m dl assure the 
minlmum effectn e amount of water in the boa 1 

Installation of the AquaSaLer assures the prop- , 
e r n  om ner that the totlet m ill onl\ take in the 
proper amount of a ater A 

2 Your Refill Hose 
For more rnformation 

contact your dlstnbutor 

Aquasaver can be / 
used wrth 
7, 2, or 3 spouts 
Into the overflow prpe 



INSTALLATION INSTRUCTIONS (Sce inside pictures) 
1 Detach exlsang to~let bowl refill hose from the refd/ovnflow 

ppe If t h m  is cllp remove 11 lf there 1s a u p  on the refdl 
ppc removeit 

2 Insert AquaSavcr Into end of hose 
3 Placc AquaSater onto the bowl rcfi/overflow plpe so that any 

one spout is Ioslde the pp~ and the rematrung t h m  spouu arr: 
wWde the pipe 

4 After f l u s h g  the water level m the bowl may or may not be a 
hnle lower than befon If you prefer more warn tn the bowl 
adjust Aquasaver by plarnng two spouu into the p~pe 

QUESTIONS THAT YOU MIGHT HAVE 
1 Do all ~nstallaaons take onlv a few seconds7 And arc all stools 

easv to ~nstall 11-17 
A Yes In most cases However some rcfd pipes arc not a plashc or 

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 disperses the water to two places 
1 T o  refill the rank and 2 T o  refill the toilet bowl 
stool The problem with this situation is that water 
continues running Into the bowl until the tank is 
full and most of thls water goes down the dram 
therefore wasted The AquaSaver redirects thls 
incommg water by onlyputting 1/4th as much Into - 
the bowl - the other 3/4ths is directed Into the tanh 

metal pipe but rather arc w t  into the tank. In those cases the walls 
of the refill are too h c k  for the AquaSavcr to fit onto merely fit 

- csusmg the tanh to fill faster 
a hose (avdable at hardwim s t m i )  onto one of the spouts of the 
AquaSaver & place ~t (the hose) into the refdl pipe The ~mpo~tant 

\ 

thlng IS One spout In & three out \ 

B On the Mansfield tollet the refill rube and the flapper are one urut 
and when the todet is flushed they both hft up Aglun the 
AquaSaver wdl need to be fitted with a hose on one spout 
C Kohler and Crane each have an exptnsive model when the refd 
ppc IS bult rnto the ballcock and the AquaSaver wdl not work 
D Some todet n N 1  ppes have a cap on them that you can remove 
by nnsnng upward 
E You can install the Aquasaver any of these ways just kcep In 
nnnd that you can cut hoses to length needed to postlon Aquasaver 
so one spout fitted w t h a  hose goesinto therefill ppe and thrcc spouts 
mto the tank 

2 What water level should be in the t d c t  tank? 
A Somehmes you WIU see the water hne mark on the tank The 
water level should be wthin one half Inch from the top of the retill 
PPe 

3 Docs the work mth re~lacement Hwdmaster? 
A Yes The Rludrnaster zul~usts the watn level w t h n  1R lnch \ & 

from the top of the r e f a  pipe It 1s not chen to save water The watcr \\ 

level wll vary wth i f f a n t  to~lets Do not adjust the Fludinaster 
below the recommended 112 Inch from the top of the refill p p e  

4 What should YOU look for before ~ns-e the 

OVERFLOW 

TOILET 
TANK I I 

A Make sure the water level is turned on all the way \ .. , .A < 
V "  rl .. -.->-(u.(< B Check water level m the tank - agam 1R inch from the top of the x.,'ulr 

refill plpe (These thrngs mll reduce flush quality npeat flushngs 
defeat the purpose of the Aquasaver I 

5 Does the-vw work wth  the bnck, the olastlc bae or the 
water dam? 
A. No The quality of the flush has been ~ l g ~ c a n t l y  reduced If 
used m colnlahon wth t h a e  den= When unng the AquaSaver 
you get a q d t y  flush, and most ~mportantly you save 

6 Does theA&ver work on the new 1.6 gallon tank? 
A Yw - but not recommended T h t n  IS very little savlngs and the 
1 6 gallon toilers arc hanng problems wtb theu q d t y  flush even 
befare the lnsralLaaon of the AquaSavw We feel the AquaSaver 
WIII be more effecave on tank sizes ranglng from 3 5 to 7 gallons 

7 Is the refd hose alwavs the nnht size to s h ~  onto the make smut 
pf the Aa- 
A Sorncnmcs the n f i  hose is stretched or tn some cases just a little 
larger OD If the end of the refd hose is santched cut off about 1R 
mch and then insert tnw the AquaSaver If however the refill hose 
IS too large OD use a shon sccaon of hose (avrulablc at hardware 
stores) and lnsminto the toolargerefill hose that IS in place then snap 
Aquaaver  Into the step down aze Remember you can cut and 
p i n o n  as needed to get hoses lengths n d e d  to accompiish the 
0bjectIve of one spout m the refill and three out  

8 Js the amount of watncormne out of each of the four swurs wually 
the same In volume? 
A Yes The AquaSaver has been wefully engineered to acheve that 
objecnve The volumo of water wrmng Into the Aquasaver at the 
make is exactly &e same connng out each spout Therefore ~t does not 
matter which of the four spouts 1s routed into the refill ppe 

IN-HOME WATER USE 

Source Natronal Wddlrfe Federatron 



1 Normal installation 

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

4 Mansfield tollets that have thls type of overflow 
tube should be installed as shown in diagram 

- -- 

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

5 Fluld Master - Install as shown in diagram 


