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Executive Summary 

What 1s an env~ronmental management system? 

An env~ronmental management system (EMS) IS a management tool through whlch a 
property can evaluate and lmprove ~ t s  env~ronmental performance, and establish, achieve 
and sustam its own environmental performance objectives 

Why should Fern Hdl develop an EMS? 

An EMS wdl help Fern Hill sustam the social and phys~cal environment on wh~ch ~t 
depends for ~ t s  survwal Tourlsts v ls~t  Port Antonlo to savor the beauty of ~ t s  beaches 
and nature and to experience the warmth and kindness of ~ t s  people The day Port 
Antonlo loses these valuable attributes w ~ l l  mark the end of ~ t s  tourism Industry 

Hotel guests are lncreasmgly taklng an Interest In the envlronment A recent poll 
conducted by Conde Nast Traveler revealed that 

9 1 % of the respondents were concerned about the environmental conditions at the 
destmation to wh~ch they are maklng travel plans, 
50% clalmed that the envlronment had become a factor In thelr travel plannlng over 
the last ten years, 
25% have changed travel plans because of what they perceived to be an 
envlronmental issue at the~r  chosen destination 

The "green" Image created and sustained through an effectlve EMS will therefore 
prov~de Fern Hlll wlth an addltlonal marketing tool 

Smce many environmental measures are almed at reducing the consumption of water, 
energy, chemicals and materials, an effectwe EMS will help the property save money 
and ensure the sustainab~llty of the measures and act~ons that y~eld these savlngs 

Durlng the course of the aud~t, the EAST team reviewed Fern H~ll 's water, energy, 
chemicals and materials consumption practices, evaluated its policies, procedures and 
management structure, ldentlfied ways to improve ~ t s  environmental performance and 
develop an effectwe EMS As ~llustrated in the following sect~on, the audlt revealed 
that Fern Hlll could greatly benefit by becomlng a more "environmentally fr~endly" 

property 

Hagler Badly 
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Summary of Implementation Costs and Paybacks 

The following table summarizes the costs and benefits of 11 of the more than 60 recommendations presented 
In this report The detailed ana lys~s  of these 11 recommendat~ons, or projects, is presented in Sec t~on  5 of 
t h ~ s  report 

Payback 
period 

Financial savings Project no and 
descrlpt~on 

Implementat~on 
cost 

Environmental benefits 

Reduces water consumption and 
wastewater generatlon 
Saves energy 

2 to 4 
weeks 

1,470 J$/year for each 
yplcal back-of-house 
Faucet 

) Install flow aerators 
on all faucets 

60 J$ per aerator 

) Install low-flow 
shower heads 

2,280 J$lyear for each 
low-flow shower head 
~nstalled in a hlgh 
water pressure area 

Reduces water consumption and 
wastewater generation 
Saves energy 
Enables Fern Hill to supply water 
to guest room blocks by gravlty 

300 to 850 J$ per 
low-flow shower 
head 

4 5 months 

~f the property's 
Loilets 

) Install flow diverters 
in to~let tanks 

8 Reduces water consumptlon and 
wastewater generation 

< 7 monthr 

of the property s 
tollets 

) Install displacement 
devlces m tollet tanks 

Reduces water consumptlon and 
wastewater generatlon 

< 3 months 

) Replace exlsting 
toilets wlth water- 
savmg models 

Reduces water consumption and 
wastewater generatlon 

1 5 years 340 J$/year for guest 
bathrooms 

500 J$ per guest 
bathroom 

1 4 years 2 930 J$/year for 
publlc restrooms 

) Improve and expand 
ramwater collect~on 
and use at Fern H~l l  

3 500 J$ per 
public restroom 

Reduces the use of NWC water 
Reduces the use of water softenlng 
system and chem~cals 

< 5 monthr 10 300 J$/year for the 
laundry's ram 
catchment 

) Reduce the tlme of 
operatlon of the pool 
filter pumps 

4,000 J$ 

Reduces electrlclty consumptlon 
Extends the servlce hfe of the 

Pump 

0 to 1 
month 
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8) Upgrade to energy 
effic~ent lightmg 

9) Implement a waste 
management program 

10) Implement a h e n  
and towel reuse 
program 

11) Implement a 
compostmg program 

Reduces electrlc~ty consumption 

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

* Reduces water consumptlon and 
wastewater generation 
Reduces energy consumptlon 
Reduces chem~cals consumptlon 

Prowdes the property w~th a free 
source of fert~l~zer and sod 
cond~tloner 

See table m Project 8 478 J$ per energy- 
effic~ent bulb 

unknown moderate 

can reduce laundry 
costs by up to 40% 

typically 6 
to 12 

months 

neglig~ble 

I 

probably 
<I year 

unknown probably 
-4 year 

low to moderate 
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Summary of Initiatives Already Underway 

To ~ t s  cred~t, Fern Hill has already ~mplemented a var~ety of env~ronmental init~at~ves, some of 
whlch are listed below 

The hotel uses photocells to control the operatton of its exter~or I~ghts, ensuring that the 
l~ghts only operate as needed 

r The staff IS very good about turnmg off llghts and fans that are not needed 

The hotel uses cehng fans throughout the property to reduce the need for air condit~oning 

The k~tchen staff regularly cleans the k~tchen equ~pment, ensurmg maxlmum performance 
and more efficient operatrons 

The use of the walk-in freezer 1s ideal ~t has controlled access (only opened three tlmes 
per day), curtams at the doorway (preventmg cold air loss), and organrzed contents 
(allowrng the k~tchen staff to find what they need more qu~ckly) 

The maintenance staff regularly cleans all air conditioning filters, ensuring maximum 
performance, more efficient operations, and a longer servlce hfe of the a/c units 

Glass bottles are collected and returned to the bottler or sold to local businesses 

The hotel makes good use of ~ t s  empty containers to store cleanmg products and pool 
chemrcals However, slnce some of the products stored in these containers are dangerous, 
they should be labeled properly to prevent accidents If some of the staff is unable to read, 
management should use the "skull and crossbones" symbol to warn of danger 

The hotel makes good use of h e  plants In the restaurant and the guest rooms Us~ng h e  
plants In these areas Instead of fresh flowers reduces waste 

The hotel recently purchased a computer for the front desk area lf  the staff makes good 
use of this computer, it should consrderably reduce the amount of paperwork In t h ~ s  area 

Much of the property's used paper (prmted on one side) 1s reused as scrap paper In the 
offices and In the restaurant T h ~ s  pract~ce reduces waste and saves money 

The ma~ntenance department saves parts from old equipment and furn~ture to repair 
others This practice not only reduces waste but also makes it possible to repair other 
furn~ture and equipment without havmg to purchase spare parts 

Furn~ture that cannot be used by the hotel anymore IS donated to a local chanty 

The hotel does a good job of buying items In bulk (sugar, salt, pepper, butter, jelly, cream, 
syrup, cond~ments) rather than rndiv~dually-packaged products It may however be a good 
Idea to use t~ght-sealrng sugar containers wh~ch keep the ants out of the sugar 

Hagler Badly 



EMS Audrt of Fern HIN EAST Project Page 7 

I. Introduction 

I I EAST Project 

The Environmental Aud~ts for Sustamable Tourism (EAST) Project is an actwty funded by 
the U S Agency for Internat~onal Development (USAID) that is des~gned to assist the tour~sm 
and hosp~tal~ty Industry tmplement effectwe env~ronmental management systems (EMS) 

The spec~fic objectives of t h ~ s  project are (1) to develop greater awareness and understanding 
of the benefits of env~ronmental management systems and aud~ts among hotehers, 
restaurateurs, allied tourlsm businesses, as well as In the manufactur~ng mdustry, (2) to tram 
Jama~can consultants on EMS aud~tlng techn~ques, (3) to ass~st a select, representatwe number 
of tour~sm establishments m carryng out environmental aud~ts, and (4) to help finance, on a 
cost-shar~ng bas~s, spec~fic audlt recommendat~ons m the part~cipatlng establ~shments to 
demonstrate the financial benefit of the systemat~c applrcation of environmentally friendly 
practices and, thereby, encourage others In the tour~sm industry to do l~kew~se  EAST IS bemg 
implemented by Hagler Badly Serv~ces (USA) under the direction of USA1DlJama1ca and the 
Jamaica Hotel and Tour~st Assoc~at~on 

12 Aud~t Team 

The aud~t of the Fern Hdl was conducted by an interdlsc~plinary team In November 1997 The 
team members ~ncluded Hugh Cresser, EAST Project Coordmator, Peter Ill~g, Team Leader 
and EMS Spec~allst, Hagler Badly (USA), Pa t r~c~o  Gonzalez Morel, Environmental Engineer, 
Hagler Badly (USA), Cara Holley Montr~ef, Hotel Environmental Consultant (USA) 

The EMS aud~t cons~sted of a detaded analysis of all departments and key servlce areas 
des~gned to ident~fy the env~ronmental aspects and impacts of the property's ac t~v~t~es ,  and to 
formulate recommendat~ons on how to improve the property's env~ronmental performance and 
its env~ronmental management system (EMS) 

1 3 Aud~t Protocol 

The aud~t protocols used by the aud~t team covered the followmg Issues 
IS0 14 000 EMS gap analys~s 
Water use and wastewater generation 
Energy use and effic~ency 
Sohd waste generatlon and handlmg 

b Chem~cals use and management 
Hotel procedures and operations 

Hagler Ba~lly 
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2. Background Information 

2 1 Descr~pt~on of the Property 

Fern Hlll IS a 3 1-room hotel located In the hllls near Port Anton10 on the northeast coast of 
Jamalca The property covers 20 acres of land, 4 of wh~ch are developed Fern H ~ l l  1s owned 
by Ms Linda Jupp and 1s managed by Mr Vmcent Holgate 

Fern Hdl has varrous facrllt~es for ~ t s  guests' comfort and entertamment, lncludlng 

a mam dmng room, 
abar, 
three pools, 
prwate Jacuzz~s in the 16 spa sultes, 
a tennls court, 
a game room, and 
access to a prwate beach 

2 2 Occupancy Data 

The occupancy mformat~on glven by Fern Hill to the aud~t team covers the 12-month per~od 
from November 1996 to October 1997 T h ~ s  data 1s summarlzed In the follow~ng table and 1s 
used as the bas~s for the calculatrons presented In thls report 

Month 

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

Room N~ghts (RN) 

3 17 
278 
266 
397 
306 
226 
242 
250 
295 
402 
298 
318 

Guest Nights (GN) 

Occupancy 

-- 

- 
Annual total I 3 595 1 6 577 

Note The hotel s records Indicate that 63% are local guests 
The aud~t team discovered a number of errors In the hotel's 
calculation of the monthly occupancy percentages The form p e n  In 
Appendlx VII should help Fern Hrll with these calculations 

Hagler Badly 
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The data presented m the prevlous table yields the follow~ng occupancy crlteria for Fern H ~ l l  

Average occupancy = 300 RN/month 
= 548 GNImonth 

Water Consumption and Wastewater Generation 

2 3 1 Current water use and wastewater generat~on at Fern Hill 

Most of the water consumed by Fern Hill 1s purchased from the Natlonal Water 
Commiss~on Only a small amount of rainwater IS collected and used for laundry 
operations 
The property's effluent 1s dlsposed on-site usmg 5 different septlc tankhle field systems 

The water consumptlon information collected from Fern Hill's NWC water bills is presented 
In the follow~ng table and graph Thls data is used as the basls for the calculations presented 
In this report 

I 
NWC water consumptlon figures I 

1 Month 

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

Annual total 

Nov-Jul total 

Water use 
Imp gallmonth 

229,000 
193,000 
242,000 
149,000 
190,000 
126,000 
242,000 
161 000 
ll3,OOO 
247,000 
209,000 
220,000 

Water cost 
J$/month 

Unlt cost 
J$/1,000 IG 

196 9 
194 8 
195 3 
196 0 
196 1 
197 3 
197 4 
199 2 
201 3 
199 7 

1 2002 
1 2010 

Based on thls data, the average water figures for Fern Hill are 

Current water cost = 201 J$/1,000 IG 

Average water use = (2 32 1 000 IGIyear) 1 ( 12 monthslyear) 
= 193 400 IGImonth 
= (1,657,000 IGl9 months) /(4,715 guest nlghtsl9 months) 
= 351 1G/guest night 

Hagler Badly 



EMS Audit of Fern Hz11 EAST Project Page 10 

~ c o n s u m p t ~ o n  per guest mght at Fern HI1 I 

As shown In the graph, Fern Hlll's water consumptlon Index (I e , the consurnptlon of water 
per guest nlght) varles wldely throughout the 9 month perlod covered by the overlapping water 
use and occupancy data In fact, the water consurnptlon Index for May (526 IGIGN) IS more 
than twce that for January (233 IGIGN) Although the water consurnptlon Index 1s expected 
to vary with tlme because of changes in weather, occupancy rates and guest type, the 230% 
variation seen at Fern Hill 1s excessively high 

Fern Hill should therefore try to define and control the factors responslbie for the large 
fluctuations in the amount of water consumed per guest night 

2 3 2 Impact of water conservat~on at Fern H ~ l l  

Because of the high cost of water, it IS in this property's best mterest to engage in an 
aggresswe water conservatron program The comparison made In the followmg table 
between Fern Hrll and a "water effic~ent" hotel (as defined by the Internat~onal Hotels 
Environmental Inltlatwe) shows that thrs property could achieve srgnlficant savings through 
water conservatlon 

Hagler Ba~lly 
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Average water consumption for hotels Savlngs d Fern Hlll ach~eved the water 
consum~tron of a water effic~ent property 

Locatlon Water use Water savlngs 

Notes The savlngs presented In this table are based on the average occupancy figure 
calculated in Sect~on 2 2 of thls report 

J$ savlngs 

Water effic~ent hotel 

Fern Hlll 

The Internat~onal Hotels Env~ronmental Inlt~at~ve uses the following figures to 
rate the relatrve water efficlency of hotels 

I I 

96 IGlguest night 

35 1 IGlguest night 

Gwen the gradual development whlch occurred at Fern H111, ~ t s  electrrclty supply system is 
h~ghly decentrahzed In fact, there are 9 mdependent electrrcity meters around the property - 6 I 

meters are bllled at rate 20 (general sewlce) and 3 at rate 10 (resldent~al sewlce) However, 
only 3 of the rate 20 meters account for 75% of Fern Hill's electr~c energy consumption 

Property sue 
(w~th gardens and 

laundry) 

4 - 50 rooms 

Unfortunately, detaded lnformat~on on the month by month consumptlon of electrlc~ty at the 
property's prlnclpal meters was not available at the tlme of the audrt Instead, Fern Hrll's 
management provlded the audrt team w ~ t h  the followrng global consurnptlon figures 

1,680,000 IGIyear 

Total expenditure for electr~clty = 1,200,000 J$lyear 
= 100,000 J$/month 

337,000 J$/year 

Water efficiency ratlng - water use figures are rn IGIguest mght 

By taklng Into account an average electrmty cost of 4 64 J$/kWh, the electr~c~ty brlllng figures 
can be translated Into the follow~ng energy consumption figures - 
Total electrlclty consumption = ( 1  200,000 J$/year) / (4 64 J$/kWh) 

= 258,620 kWh1year 
= 21 550 kwhlmonth 

, 

Good 

< 96 

Usmg the occupancy figures presented In Sectron 2 2 , the property's electrwty consurnptlon 
Index (that IS, the consurnptlon of electrlclty per guest nlght) can be calculated as follows 

Very poor 

> 128 

Av electrlcrty consurnptlon rndex = (2 1,550 kwhlmonth) I (548 GNImonth) 
= 39 3 kWh1GN 

Falr 

96- 111 

Fern Hill 

35 1 

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

3 1 Envlronrnental Management System (EMS) Overvlew 

Becomlng an env~ronmentally frlendly property is not a challenge that can be met overnight 
It IS a long-term commltrnent and a contmuous process of Improvement wh~ch should be 
Integrated m the daily operations at a pace whlch IS r~ght for each property The key phases in 
the creatlon and development of an effective env~ronmental management system are illustrated 
below 

1 

MOTIVATION 
Appomt a program ' Charnp~on 
Create a Green Team 
Develop an envvonmental pohcy 
Motwate staff 
Partic~pate In external activ~ties 

TAKING ACTION 

REVIEWING PROGRESS Prepare personal actlon plans 
Prov~de support and tramng < Conduct an annual pr) renew \hsh re) 

Show leadership 

Note T h ~ s  EMS cycle IS based on the approach developed by the Internatronal 
Hotels Envlronmental Initratwe 

The four phases are 

Motivation -- In wh~ch you begm to integrate the ln~tlat~ve in your property by 
appomtlng a "Champon' to coordmate the program creatmg a "Green Team" to assist in 
the ~mplementat~on and monltorlng of the program, developing a policy wh~ch defines the 
property's environmental objectrves and by mot~vatlng the staff to participate and 
contrrbute to the program 

Plannmg action -- in wh~ch you select and conduct a deta~led review of the property's 
prlority areas, ~dent~fy measures to be taken, prepare an actlon plan and set a timetable for 

Hagler Badly 
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the rmplementatlon of the program 

Malung it happen -- in which staff commitment is gained for the action plan, 
responsrbilrties are allocated, and the plan 1s Implemented 

I 

Rewewmg process -- in which progress IS monitored agalnst set targets and objectivesy 
an annual revlew of overall progress IS conducted to assess the successes and failures, and 
prrontles are set for the comrng year 

As shown above, phases 2,3 and 4 form a yearly envrronmental management cycle Each year 
the property wdl go back though thls cycle agaln, using the revrew of the prevrous year's 
successes and farlures to Improve the effectiveness of its EMS and revrse, ~f necessary, ~ t s  
envrronmental polrcy 

Fern Hlll has an advantage over many hotels In that ~ t s  employees have a strong sense of 
loyalty and ownersh~p and are exhtblting great lnd~vldual efforts toward conservation and 
waste management These efforts need to be recognized and pulled under the umbrella of the 
hotel's overall envrronmental program 

3 2 1 Appomt the env~ronmental program's "Champton" 
( 

Once the hotel IS ready to move ahead w~th  rts envlronmental program, Fern Hill wlll need to 
appolnt a "Champron" who will have the responsibllrty for coordlnatmg and ~mplementrng the 
envrronmental program Thls person must have a good operatronal knowledge of the hotel, 
the respect of other employees, a commrtment to the project, and the full support of the 
property's owners and top management The Champlon will keep the envlronmental program 
on h e ,  ensure good busmess and envrronmental results are achreved, and ensure the 
partlclpatlon or cooperation of all staff members 

3 2 2 Create a "Green Team" 

The creatlon of a "Green Team IS crucial to ensure the rntroductron and the lmplementatron 
of envrronmental polrcles The functrons of the Green Team Include 

ass~st the program Champron rn the day-to-day management, supervlsron and 
troubleshootrng of the envrronmental program, 

+ keep the property's staff motwated and dedrcated to the prlncrples of the envlronmental - 
program, 

+ develop new rdeas and strategies for lmprovrng the program, 
act as the prrnc~pal llnk between the property and local communrty groups or - 

envrronmental organlzatlons 

To be most effectrve, the Green Team must be composed of hlghly motrvated indrvlduals, 

Hagler Badly J 
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selected from each of the property's departments and representing all levels of employee 
hierarchy -- fiom execut~ve-level to he-level employees The actual slze of the Green Team 
w ~ l l  depend on the requ~rements of Fern Hill's envlronrnental program, however, when 
assemblmg the team, keep In mmd that as the group gets larger, the team as a whole becomes 
less focused and less productwe 

The employees selected for the Green Team must have the motlvatlon and the character 
needed to ensure the success and the dlssemlnatlon of the program Cr~terla for the selection 
of team members may mclude 

recommendatlons by managers or supervisors, 

nomlnat~on by fellow employees, or 
a s~mple appl~cat~on process whlch requlres the candidates to explaln thew expected 
contr~but~on to the env~ronmental program and thelr reasons for want~ng to joln the team 

Note Fern Hlll should create more personalrzed names for the "Champ~on" and "Green 
Team" to reflect the property's "personality " In thls report, the terms "Program 
Champion" and "Green Team" are used as generlc names to represent two key 
components of an effectwe EMS 

3 2 3 Develop an env~ronmental pol~cy for Fern H ~ l l  

An envlronmental pollcy 1s an Important tool for communlcatmg, both Internally to employees 
and externally to guests, that the property 1s serlous about ~ t s  role In preserving and protectmg 
the envlronment The pollcy should therefore embody the property's comm~tment to the 
envlronment and define the goals ~t wishes to ach~eve 

The formulat~on of the env~ronmental policy should be a concerted effort, lnvolv~ng 
management, the program Champ~on, the Green Team, and all ~nterested staff members Thls 
combmed effort will ensure that the envlronmental pollcy IS understood and respected by all 
employees, and w ~ l l  prov~de the staff wlth a sense of ownership over the property's 
env~ronmental program 

The breadth of the envlronmental pol~cy adopted by the hotel will define the complex~ty and 
magn~tude of the env~ronmental management system that will be needed to put the pol~cy's 
words Into actlons The property IS therefore adv~sed to develop a first pollcy that 1s 
appropriate to the nature and scale of ~ t s  envlronmental Impact, but not overly ambitlous The 
first env~ronmental pol~cy should ~nclude manageable commltments wh~ch brmg obvious 
benefits to the property or help remedy ~ t s  most slgnlficant env~ronmental impacts Examples 
of commltments approprlate for a first envlronmental pol~cy Include 

safeguardmg natural resources bv achiev~ng a more effic~ent use of water energy 
chem~cals and mater~als 
preventmg pollut~on by reducmg the amount of waste generated by the property 
complymg w ~ t h  all appl~cable envlronrnental regulat~ons 

Hagler Ba~lly 
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After mastering the basic prlnc~ples and operations of its EMS, Fern Hill should broaden the 
scope of ~ t s  environmental policy and review tts objectives and targets Examples of complete 
and comprehensive env~ronmental pollc~es are given below and m Appendix I 

The environmental policy must be clearly communicated and explained to all current 
employees and all new htres It should be discussed in staff meetmgs, included tn employee 
handbooks, and posted on the staff notlce board Once the property has put Into practtce the 
key elements of ~ t s  EMS and ach~eved the first noticeable results, management should place a 
framed copy of the environmental pol~cy in the hotel lobby, in full vtew to all guests and 
vlsitors 

3 2 4 Mot~vate the staff 

Use staff meettngs to mform all employees of the program's objectives and to call for their 
Ideas and support Involv~ng the staff not only helps gain thelr commitment to the inlt~atlve, - 
but ~t also allows the program to benefit from the~r  creatlv~ty and experience he-level 

- 
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employees often know best how to reduce waste and improve eff~clency, and how to carry out 
specific programs and act~ons in the most practical manner The Champ~on and the Green 
Team should, therefore, strrve to galn the support and collaborat~on of the~r  colleagues at all 
levels and m all the departments of t h ~ s  property 

In most cases, staff w ~ l l  not effectively practlce env~ronmentally-c~nscious behavior unless 
they are given proper tra~ning and motivated through an approprlate incentives program For 
example, employees wlll engage more wdl~ngly m good housekeeping practtces 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 participat~on m the environmental 
program can generally save the property a lot of money, management should take the tlme to 
devrse an approprlate and effectwe mcentive program 

Incentwes can include monetary rewards such as sharing with the staff part of the water and 
energy savlngs ach~eved through the env~ronmental program, or glvlng bonuses to part~cularly 
deserving employees Incentives can also mclude non-monetary rewards such as extra paid 
vacatlon days, parties and g~f ts  (e g , t-shirts with the hotel's "green team" logo, gift 
cert~ficates) 

3 2 5 Part~ctpate In external acttv~t~es 

Fern Hdl's management and staff should get Involved in local and nat~onal init~atives, attend 
events, subscr~be to env~ronmental publicat~ons, discuss envlronmental Issues with colleagues 
In the industry, and promote "networklng" of good ideas through the JHTA Part~clpation in 
external act~vit~es wrll help the property galn a deeper understanding of the Issues, learn of 
how others are tackling thelr envlronmental problems, and enhance the property's reputation 
In the Industry 

An effective and productwe way for Fern Hill to further enhance its env~ronmental program IS 

by developmg strong community relatlonshlps By actlvely partmpatlng in local CIVIC and 
env~ronmental activ~ties, Fern Hdl wdl hghl~ght its leadershlp role and bolster the mot~vat~on 
of ~ t s  employees by allowing them to positwely affect the community In which they hve and 
by provldmg them an alternate means for profess~onal growth 

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

The Green Team under the leadershlp of the Program Champion must revlew the property s 
actlvlties In order to determme wh~ch areas departments or issues should be targeted first by 
the environmental management program This review process IS generally conducted by 

1)  ldent~fylng the env~ronmental aspects of the property's activit~es -- an envlronmental 
aspect IS an element of a property's actlvlty wh~ch interacts, In a beneficial or detrimental 
manner, w~th  the environment, 
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2) evaluatrng these environmental aspects In order to determine whlch of these have a 
s~gn~ficant negat~ve Impact on the environment, 

3) h~ghl~ght~ng the areas of sign~ficant negative envlronmental impact that can be affected 
through the property's env~ronmental program 

The environmental aspects of the varrous activrties carried out in hotels can generally be 
classified m at least one of the following categor~es 

water use, 
energy use, 
solid waste generatlon, 
generat~on of water pollutants, 
use of hazardous products, 
generatlon of arr emlssrons, and 
damage to the eco-system 

A descrrptlon of the environmental impacts and the types of actrvrtles assocrated with Fern 
H1117s principal envlronmental aspects 1s given m Appendrx I1 

The identlficatlon of environmental aspects and Impacts provides the property wlth a sense of 
rts current envrronmental performance and enables the property to establish the envlronmental 
targets and objectives of its future EMS actlvlties The background information and the 
recommendations glven rn t h ~ s  report should help Fern Hill rdentify ~ t s  princrpal prlor~ty areas 

After selecting the priorrty areas for the envlronmental program, the Green Team wlll have to 
conduct a detailed revlew of each priorlty area The purpose of thls review process is 

1) To assess current performance in each particular prlority area Current performance can 
be best evaluated by calculating envlronmental performance rndicators from the property's 
energy, water and solrd waste brlls, chemrcals and materlals purchase records, and hotel - 

occupancy records Examples of the type of lndlcators whlch can be used by Fern Hrll to 
gauge ~ t s  current enwronmental performance ~nclude 

gallons of water consumed by the property per guest nrght 
k w h  consumed by the property per guest n~ght 
number of tanker loads pumped from the septlc tank per 1,000 guest n~ghts 
gallons of water consumed per pound of materral processed through the laundry 
pounds of laundry (or number of wash loads) processed per guest nlght 
pounds of laundry chem~cals used per guest nrght 
pounds (or volume) of solrd waste hauled out of the property per guest night 
pounds of materlals (glass paper, plastic metals) recycled per guest right 
pounds of a specrfic chemlcal product used per guest nrght 

Thrs lnitlal assessment 1s very Important slnce lt prov~des the benchmark aga~nst whlch 
progress will be measured rn a partrcular focus area (e g , the laundry room) or In the 
property as a whole 
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2) To ldentrfy rmprovement optlons The Green Team will need to ldentlfy what 1s already 
bemg achleved m order to galn an Idea of where Improvements can be made without 
sacrlfictng other operational crlterla Thls IS where discussion with key staff m each area 
IS not only very useful (they often understand best where and how Improvements can be 
made) but also essential lf they are to be committed to the process 

The findlngs and conclus~ons of thts preltmrnary revlew process should be recorded so that 
they may be used, at the end of the yearly EMS cycle, to evaluate the results and 
achlevements of the environmental program 

3 3 2 Prepare a plan 

The preparatlon of the actron plan involves four Important steps 

declde whlch of the actlons identified by the revlew should be pursued first, 
define the steps needed to implement each actton, 
allocate respons~b~l~ty for these steps, 
set target dates for actlon 

The actlon plan should prioritize 

actlons needed to meet environmental laws and standards, 
good management practices which are stmple and wdl bring a combmatton of 
environmental and busmess benefits, 
tnvestment measures which have a raptd payback 

The action plan form given In Appendlx 111 dlustrates the outputs of thls task 

The task of working up the plan of actlon may involve testmg the performance, cost and 
operational lmpllcat~ons of an optlon It may be wlse to try out an idea before fully 
lmplementlng ~t 

Programs that sol~cit guest parttclpatlon such as a Lmen and Towel Reuse Program, are best 
mtroduced after the hotel IS well underway In tts envlronmental efforts Guests are more llkely 
to participate lf they can see that the hotel has made some efforts toward conservation or waste 
management Once Fern Hdl has documented ~ t s  envlronmental achlevements, establrshed a 
Green Team, and formulated an envlronmental pol~cy, ~t should have great success in asklng 
for guest partlclpatlon In its efforts 

3 3 3 Set targets 

The purpose of settlng targets 1s to prov~de clear benchmarks agalnst whlch to measure the 
success of the program However, smce changlng envtronmental practlce takes tlme and 
effort, the Green Team should carefully evaluate the program's targets It IS often better to set 
targets whlch are achievable and wh~ch can provlde real satisfaction once achleved, than to set 
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over-ambitious targets whlch only lead to fallure and staff demorahzation 

The targets establtshed by the Green Team for the property's envlronmental program can 
elther be based on environmental performance indicators or on specific actlons that must be 
completed by a glven date 

Examples of tndtcator-based targets include 
Reduce the amount of water consumed by the property per guest nlght rn 1998 by 
10% with respect to the 1997 figure 
Reduce the mass of solid waste hauled out of the property per guest nlght In 1998 by 
20% with respect to the 1997 figure 
Before the end of 1998, achteve a water use ratlo of 2 1 IG per pound of laundry 
processed 

Examples of act~on-based targets lnclude 
Start a composting program for all garden waste by March 1998 
Develop a check hst for a guest room preventwe maintenance program by January I 

1998 and begin the program by February 1998 

3 4 Taking act~on 

3 4 1 Prepare personal act~on plans 

Fern Hlll's employees must clearly understand that respons~bdity for minimrzing the waste of 
energy, conservrng water, recycling materials, and other tasks defined by the property's 
environmental program IS part of thelr job They must be aware that they will be recognized ~f 
they carry out these respons~billties successfully, and noticed lf they do not The key to 
achlevlng thls objectlve is to translate the overall action plan Into personal actlon plans whlch 
detail the spec~fic and general actions expected of speclfic employees 

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

3 4 2 Provrde support and tra~nrng 

The key to success for any envlronmental program IS education Employees must learn how to 
perform then- dally tasks In a manner that w~ll  maxlmlze conservation and understand why 
Fern H~ll  IS undertakmg thls effort and the posltlve effects thls effort wrll have on them, thelr 
famllles and the local cornmunlty This understandrng will provlde a sense of ownership In 
the envlronmental effort that w~ll  contribute to ~ t s  long-term success 

The objectives of the tralnmg program are srmple to ensure that all employees understand the 
property's important environmental Issues and have acqulred the sk~lls to perform them work 
In an environmentally responsible manner Employees need to reallze that resources are 
llmlted and that proper waste dlsposal In an Island environment IS crltical Many of Fern 
Hill's employees ~ndrcated during the audlt that they never reallzed that fresh water was scarce 
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or expensive because there 1s so much water everywhere you look in Jamalca The hotel needs 
to educate ~ t s  employees on these types of lssues In order to galn the~r  participation 

3 4 3 Pubhsh results 

Employees want to know the results of then endeavors Management and the Green Team 
should therefore regularly post the results of monitoring on the staff notice board, congratulate 
success, and rewardmg individuals or departments that have done particularly well 

Many hotels put up energy and water consumptlon monltormg results on their staff notlce 
boards The results for the current month are d~splayed in a simple graphlc format and 
compared wlth the prevlous month and the same month in the previous year Staff take a great 
~nterest and pr~de In these results 

Fern Hill may also dec~de to pubhclze the results of its envlronmental program In promotional 
literature 

3 4 4 Show leadersh~p 

Achiev~ng staff commitment IS an ongolng task -- ~f enthus~asm IS to be malnta~ned, staff need 
to be constantly remmded of the objectlves and targets whlch have been set Management and 
the Green Team must demonstrate its cont~nued commitment and leadership, notice when 
action is being taken and when lapses occur, and continually refresh enthus~asm in the 
challenge of transform~ng Fern Hdl In an environmentally fr~endly property Llke customer 
care, good envlronmental management practices must become part of the management culture 

3 5 Rewewmg progress 

3 5 1 Momtor progress 

The saying, "you can't manage what you don't measure " applles as much to envlronmental 
management as to other areas Fern Hlll needs to establish good mon~torlng procedures to 
ensure that the program 1s worklng and achlevlng ~ t s  objectlves Monltormg should be regular 
and scheduled (I e , readings should be taken at a predetermmed hour) Monitormg should 
be suffic~ently frequent to enable correctwe actlon to be taken ~f there is a slgnlficant change 
In the average dally consurnptlon or a large deviation from targeted performance Ideally, 
water and electrlclty meters should be checked on a dally basls Thls actlvlty need not take a 
member of staff more than 30 mlnutes per week 

I Examples of water and energy monltormg forms are provlded in Appendlx V I 
Especially In the early days when progress will be patchy, and dlfficultles will arlse, the 
Green Team should frequently hold short meetings wlth relevant ~ndw~duals to revlew the 
progress made, and to help sort out problems as they arise 
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Effecttve sub-metermg of ut~lltles wlll pay back very rap~dly Some hotels have mstalled 
separate utrl~ty metermg for d~fferent parts of the hotel Thls enables them to better ~dent~fy 
where energy or water wastage 1s occurring Typrcally the cost of installmg new meters wrll 
be met from utillty cost savings in the first year 

3 5 2 Conduct an annual revlew 

Once a year Fern Hdl w~ll  need to step back to check the progress in ~ t s  environmental 
performance Th~s  revlew m~ght best be undertaken by the Champron and may take the form 
of a short report attaching competed targeting and mon~tor~ng forms of the ~ n ~ t ~ a t ~ v e s  
undertaken Alternatively, management may prefer to use mdependent consultants ~f ~t feels 
that Fern Htll does not have the resources or expert~se m house to perform th~s  task The 
revlew should cover the property's environmental management capabihties as well as the 
progress made wlth spec~fic env~ronmental actlons It should entall 

A general revlew of the property's environmental performance to assess what progress has 
been made, and to help re-pr~or~t~ze actlon 

A summary of measured achievements agalnst set targets and objectives 

D~scuss~ons wlth relevant staff to Ident~fL the dlfficult~es that have ansen, and the 
successes, and the~r recommendations for future actlon 

Thls revlew process is invaluable It wdl hlghhght problem areas as well as help ~dentlfy the 
most appropr~ate environmental management approach for Fern Hdl Management and the 
Green Team can then begln to plan for the comlng year -- but thls t~me  on the bass of the 
evperlence acqulred over the past year 
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4. Recommendations for Improving the Property's Environmental 
Performance 

Table 1 prov~des a summary of the recommendatlons proposed by the audit team to help the 
property address many of ~ t s  act~vlties that have a negatlve lmpact on the envlronment It IS 

~mportant to note, however, that thls llst only contarns the recommendat~ons ~dentified during 
the course of a three day audit, these recommendatlons should therefore be v~ewed as only a 
the first phase of the property's continuous EMS process 

The recommended actlons llsted in Table 1 are class~fied by department or area of activ~ty 
(e g , maintenance department, housekeeping department, guest rooms, g ~ f t  shop) and by the 
environmental aspect category addressed by each recommendation (e g , water use, energy use, 
sohd waste generation) Table 1 also provldes an evaluat~on of the env~ronmental Impact, the 
lmplementatlon cost and the cost effectlveness of each recommended actron The ratings used 
to qual~fy the recommendat~ons are defined as follows 

Descrlptlon of rating Criterla 

Environmental 
benefit of the 
actlon 

Slgn~ficant reduct~on of the property's Impact on the 
envlronment (e g , a large reduction m the toxic~ty or volume of 
generated waste, a slgnlficant improvement in the use of water, 
energy, chemicals or other products) 

Rating 

H~gh (H) 

Moderate (M) Moderate reduction of the property's lmpact on the 
environment 

Low (L) Low or insignificant reduct~on of the property's impact on the 
envlronment 

Cost to 
implement the 
action 

I Low I Payback > 1 year 

Cost 
effectlveness 
of the action 

The property's management and staff can use the ratings to select the recommendatlons that 
should be Implemented first and to ident~fy the recommendatlons that yield the greatest 
benefits -- that is H ~ g h  envlronmental benefit Low mplementat~on cost and Hlgh cost 
effectiveness 

H~gh 

Moderate 

Low 

I The hlgh prlorlty actions are hlghl~ghted w ~ t h  the "0'' symbol These actlonr are those 

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

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

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

High 

Moderate 

which e~ther  have an Immediate payback (cost effect~veness = H) or have a high 
env~ronmental benefit comb~ned w ~ t h  a moderate payback (cost effectlveness = M) 

Payback < 2 months 

Payback = 2 months to 1 year 
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Table I Recommendations for lmprovmg the Property's Envwonmental Performance 

~ n v  aspects I Descrlptlon and ratlng of the recommended actlon (H = hlgh, M = moderate, L = low) 

MAINTENANCE DEPARTMENT 

General 
malntenance 
Issues 

General 
malntenance 
issues 

General 
maintenance 
I S S U ~ S  

Water use 

0 Implement a program to regularly monltor the consumption of energy, water and chemicals, and the 
mount of solid waste generated by the property At the end of each month, the property should calculate 
how much electricity, LPG, water, and chemicals was consumed and how much garbage was produced per 
guest nlght (I e , gallons of waterlguest night, kWhlguest night, etc ) Thls data will help the property 

define ~ t s  normal consumption patterns, 
~dentlfy any unusual shlfts In consumption whlch may ind~cate equipment problems (e g , water leaks) or 
operat~onal problems, 
ensure that employees are complymg wlth water, energy and materials conservatlon guldellnes, 
ensure the effectrveness of preventive mamtenance operations, and, 
evaluate the progress of the property's conservatlon and environmental efforts 

Cost effectweness = H Act~on's env lmpact = H 

Monltormg should be sufficrently frequent to enable the property to take correctwe actron rf there 1s a 
srgnlficant change In consumption or a large deviation from targeted performance Ideally, water and 
electr~clty meters should be checked on a dally bass Thrs actlvlty need not take a member of staff more than 
30 mlnutes per week 

Cost = L 

Samples of water and electrlclty mon~toring forms are presented In Appendlx V 

Formalize a preventive mamtenance program Formal preventlve mamtenance should include wrltten 
malntenance schedules, and malntenance actlvlties should be formally tracked In a preventlve maintenance 
log book A comprehens~ve preventwe mamtenance program ensures that equrpment 1s runnlng efficiently 
and safely and extends the useful hfe of the equipment 

Act~on's env lmpact = M 

Act~on's env Impact = M I Cost = L I Cost effectlveness = H 

Cost = M 

Q Establish a procedure for all staff to quickly report mamtenance issues to the malntenance department 
I I 

Cost effectrveness = N/A 

Actlon's env lmpact = H / Cost = see specific actlons I Cost effectiveness = see specific actlons 

Water consumptron at Fern Hrll (351 Imperial gallons per guest night) IS greater than the ~ndustry average for 
a water efficient property (96 Imperlal gallons per guest nlght) Glven the hrgh cost of NWC water (20 1 
J$/1,000 IG), 11 is in thls property's best Interest to engage In an aggresswe water conservatlon program 
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Env aspects 

Water use 

Water use 

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

0 Promptly fix all leaks m faucets, tollets and plpes and ensure that all water-usmg fixtures are In proper 
working order The audlt team detected only one leaking faucet and one creeplng tollet whde lnspectlng the 
property, suggesting that Fern Hill prov~des effectwe and timely mamtenance to ~ t s  water-usmg fixtures 
However, since even a slngle drlpplng tap can waste up to 10,000 IGIyear (2,000 J$/year) and an overflowlng 
to~let can eas~ly lose 53,000 IGIyear (10,600 J$/year), Fern Hlll should persevere In its leak detection and 
mamtenance efforts 

Actlon's env lmpact = M 

Mamta~nmg Fern Hill's water-using fixtures In proper worklng order requlres an effective preventwe 
maintenance program and the collaboration of all employees All staff members -- and m particular 
housekeepers, kltchen and laundry workers -- should be trained to detect leaks and malfunctionrng to~lets 
(leaky flapper valves, st~cklng flush mechanism, overflowmg tollet tanks), and to promptly report these 
problems to mamtenance 

Mamtenance staff should have the tra~nlng and the means to promptly answer the maintenance requests and 
to conduct a regular and effectwe preventlve mamtenance program As part of the preventlve maintenance 
program, mamtenance staff should conduct the following operat~ons 

Cost = L 

Replace mlssing or damaged faucet aerators 
Ensure that there are no excesslve leaks In the valves wh~ch d~vert water from the tub faucet to the 
shower head -- that IS, only a mlnimum amount of water should come out of the tub faucet whde the 
valve 1s on the "shower" positlon 
Ensure that there are no excesslve leaks around the packmg of tub and s ~ n k  faucets 
Period~cally clean the carbonate deposits 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 Repair or replace leak~ng stoppers 
Check for broken flush lever mechan~sms A damaged or jammed flush mechanism can waste more than 
5 IGIminutes (7,200 IGIday) untd it 1s detected and corrected 
Check for damaged and leaking to~let flapper valves 
Remove scale deposlts In to~let tanks that obstruct the flapper valve 
Adjust the water level in to~let tanks to the minlmum level required for proper operation An excessively 
h~gh  water level In the todet tank can waste up to 0 5 IGIflush, lettmg the water level rlse above the top 
of the tank overflow pipe can result In a constant loss of more than 0 5 IGlm~n 

Cost effectiveness = H 

The cost of these mamtenance operations 1s generally minlmal 

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

0 Install faucet aerators wherever posslbie Many of Fern Hdl s faucets are not equlpped with flow aerators 
(e g kltchen laundry guest bathrooms and guest room kitchenettes) The absence of these low-cost water 
saving devlces contributes to the excesslve consumption of water at Fern Hill 

The use of flow aerators is particularly Important in areas where taps are left running for long periods of tlme 

This recommendation IS deta~led In Project 1 
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Env aspects 

Water use 

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

Water use 

Act~on's env lmpact = M 

8 In addlt~on to flow aerators, the output of faucets can be further controlled by adjusting the shut-off valves 
located on the prpes that brmg water to the faucets In many cases, these valves are wide open and thus 
subject the faucets to the full pressure carried by the water drstrlbutlon system These valves should be 
adjusted to lower the water pressure actlng on the faucets and reduce their maxlmum flow output 

Cost = L 

A few years ago Fern Hlll evaluated the poss~ble use of low-flow shower heads in ~ t s  guest bathrooms 
But the Idea was rejected because the water pressure available In many parts of the property was below 
the h m ~ t  needed for the operation of low-flow shower heads However, smce several manufacturers now 
produce low-flow shower heads specifically des~gned for low pressure cond~tlons Fern Hill should 
reconsider the use of low-flow shower heads These fixtures prov~de a h ~ g h  quahty shower and use less 
than 2 1 Imperial gallons/m~nute 

Cost effectiveness = H 

Fern Hdl should use thls techn~que to ltmlt the output of ~ t s  older faucets which cannot accommodate flow 
aerators and cannot be economically replaced by new faucets 6 out of the 9 sinks In public and employee 
bathrooms are equ~pped w~th  old faucets and could benefit from this measure 

Low-flow shower heads save water and energy (by reduc~ng the consumption of hot water), and would 
allow F e n  Hill to supply water to most of ~ t s  guest room blocks by gravlty, thereby s~mpllfying the 
property's exlsttng water d~strlbut~on and pressurtzatlon system Currently, Fern Hdl uses pumps and 
pressure tanks to boost the water pressure In several guest room blocks dur~ng per~ods of medlum to h ~ g h  
occupancy 

Act~on's env ~mpact = M 

Install standard low-flow shower heads in areas whlch regularly experience hlgh water pressure (e g , 
Great House 4) 

Cost = M 

Water use 

Cost effectiveness = M 

Thls recommendation IS detalled In Project 2 

8 Ensure that there are no excesswe leaks In the valves wh~ch dwert water from the tub faucet to the showel 
head -- that 1s only a mmmum amount of water should come out of the tub faucet whde the valve IS on the 
'shower" pos~tlon 

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

3 out of the 4 shower dwerter valves mspected by the aud~t team had s~gnlficant leaks In addwon to wastlng 
water and energy ( ~ f  the water 1s hot) leaklng shower dlverter valves also compounds the hotel's low water 
pressure problems by further reducmg the output of the shower head 

n 

Cenaln types of shower dwerter are d~fficult or impossible to repalr Fern Hlll should take thls factor Into 
conslderat~on the next time ~t purchases new shower fixtures or spare parts 

Cost effect~veness = H 
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Env aspects 

Water use 

Water use 

Water use 

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

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

0 Ensure that all guest bathroom s~nks are equlpped w ~ t h  stoppers whlch seal properly The lack of 
properly fitting stoppers forces guests to use running faucets when shavmg, washmg clothes, etc Out of 
the 5 guest bathrooms smks ~nspected, 3 had no toppers and 2 had leakmg or poorly fittlng stoppers 

0 Ensure that ~f the tubs are equipped w ~ t h  stoppers these do not leak Poorly fittmg or leaklng stoppers 
lead guests to use more water whenever they take baths 

0 Smce baths consume on average 4 t~mes more water than showers, Fern Hdl may want to discourage 
guests from takmg baths In such a case, Fern Hlll should remove all tub stoppers or dismantle all tub 
stopper mechanisms 

Install a flow diverter on the hose whlch feeds water to the to the bowl's refill plpe of conventional tollets 
By dlvertmg back Into the water tank part of the flow that normally drams to the todet bowl, t h ~ s  slmple 
dev~ce can be used to set a sultable water level In the toilet bowl and avoid the waste of water resultmg from 
overfillmg the toilet bowl Flow d~verters can be easlly Installed on almost any convent~onal tollet (I e , 
tollets that use 3 3 to 4 2 IG per flush) and can save from 0 4 to 0 8 IG per flush 

Actlon's env lmpact = M 

Install displacement devices in the water tanks of convent~onal tollets (3 3 to 4 2 IGIflush) The use of these 
dev~ces can reduce by approximately 0 4 IG the amount of water used for each flush T h ~ s  water conservat~on 
measure requlres only a mlnlmum investment since toilet dams are generally home-made (plastlc bottles filled 
w~th  pebbles and water) 

Cost = L 

This recommendatlon 1s detailed m Project 3 

Thls recommendat~on is detalled In Project 4 
1 I 

Cost effectiveness = M 

Act~on's env lmpact = M 

Establ~sh a pol~cy to replace any damaged or unusable guest bathroom tollet with a water-savlng toilet 
(I e , a tollet that uses 1 3 IGIflush) 
Replace convent~onal to~lets with 1 3 IGIflush toilets In frequently used public or employee restrooms 

Cost = L 

Act~on's env impact = M I Cost = MM Water use 

Cost effectiveness = M 

Cost effect~veness = L 

Th~s recommendat~on 1s detalled in Project 5 

Hagler Ballly 
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Env aspects 

Water use 

Energy use 

Energy use 

Energy use 
hghting 

Descrlptlon and ratrng of the recommended actlon (H = hrgh, M = moderate, L = low) 

4ct1on's env lmpact = H I cost = L I Cost effectiveness = M/H 

B Lower the float valve m the ramwater collect~on tank so that more ramwater and less clty water can be 
lsed m the laundry The current positlon of thls float at the top of the tank means that each tlme the laundry 
lses water, the tank IS refilled wlth city water When ~t rains, rainwater enters the tank but an equal volume of 
Nater drains out of the tank through the overflow pipe 

Q The mesh used to screen the ramwater at the tank's mlet should be cleaned regularly (after each ramfall ~f 
lecessary) At the time of the audlt, the mesh was covered wlth so much grlme that ~t actually prevented any 
ramwater from enterlng the tank 

D Increase the slze of the laundry ralnwater catchment area 

0 Conslder expanding the use of ralnwater at this property 

rhls recommendatlon 1s detalled In Project 6 

Actlon's env lmpact = M I Cost = L ( Cost effectiveness = H 

0 Wh~le the lower-level pool IS equ~pped wlth a tlmer which shuts off the filter pump from 8 PM to 10 AM, 
the pumps of the upper and mld-level pools operate 24 hours per day In order to save energy and ~ncrease 
the useful llfe of ~ t s  equipment, Fern Hdl should shut off all filter pumps dumg  nlghtttme 

Th~s  recommendatlon IS detalled In Project 7 
I I 

Actlon's env lmpact = M I Cost = L I Cost effectweness = H 

O The seals on the dryer should be checked regularly and replaced when they are broken The audlt team 
found that the seal around the dryer wlndow 1s broken allowlng hot alr to escape or cool alr to enter thus 
requiring the dryer to work harder than lt should The dryer door also does not close tlghtly 

I I 

There are approxlmately 370 40-W ~ncandescent bulbs and 20 60-W ~ncandescent bulbs used around the 
property In addition, there are several 100-Watt bulbs scattered throughout the hotel 

Act~on's env lmpact = M 

Wherever poss~ble Fern H~l l  should cons~der retrofittmg exlsting llghts w~th energy effic~ent fixtures (e g 
compact fluorescent bulbs) Pr~ority should be glven to replac~ng the Incandescent bulbs that have a medlum 
to high wattage (60 W or hlgher) or that burn for long perlods of tlme (> 8 hours per day) 

Thls recommendatlon 1s deta~led In Project 8 

Cost = M 

Hagler Badly 

Cost effect~veness = M 
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Env aspects 

Energy use 
lightlng 

Energy use 
llghtlng 

Energy use 
lightmg 

Energy use 
light~ng 

Descr~ptron and ratlng of the recommended act~on (H = high, M = moderate, L = low) 

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

0 The high-wattage spot lights over the patlo doors Inside the 2-bedroom vlllas should be removed or 
replaced with lower-wattage fixtures These hghts use a great deal of energy, produce considerable heat, and 
are unnecessartly bright 

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

0 The hotel 1s already usmg many 4-foot, 40 W fluorescent lamps (tubes) in the back-of-house areas 34 W 
Watt-Miser Energy saving lamps have been developed as a more efficient alternative to the tradltlonal40 W 
fluorescent lamps In the future, the hotel should conslder purchasing 34 W energy-saving lamps whlch are a 
direct retrofit, these lamps cost a blt more but wlll produce the same amount of light and use less energy 

0 El~minate llghtlng mconslstencles by establishmg a formal guide for the maintenance staff regarding the 
wattage and number of bulbs used In the property's light fixtures Llghtlng inconsistencies are especially 
evldent In guest bathrooms, which have total bulb wattages ranging from 40 to 160 watts 

For each 40 W fluorescent lamp replaced by a 34 Watt-Miser lamp, Fern Hlll wdl save 120 kwh, valued at 
560 J$, over the life of the lamp (20,000 hours) 

Conslder the followmg facts 

Actlon's env lmpact = M 

Every extra (and unneeded) 40 W bulb that is used in a bathroom fixtures increases the cost of Fern Hill's 
energy bill by 150 J$ over the llfe of the bulb (for an 800 hours bulb llfe and an electr~clty cost of 4 64 
J$/kWh) 

Installing a 100 W bulb instead of a 40 W bulb Increases Fern H~ll's energy blll by 220 J$ over the hfe of 
the bulb Since this mcreased energy consumption is equivalent to the cost of approxlmately 10 40-W 
bulbs Fern Hill's management should ensure that an adequate stock of 40 W bulbs IS kept on hand at all 
tlmes 

Cost = NIA Cost effect~veness = H 

0 Establ~sh a program to regularly clean all guest room l~ght bulbs to ensure they perform at maxlmum 
effic~ency The aud~t team found many dirty bulbs In the guest rooms and guest baths 

Actlon's env lmpact = M Cost = L 

Dusty or d~rty bulbs glve 113 less l~ght and therefore waste approx~mately 113 of the energy consumed For 
example a d~rty 60 W bulb produces no more l~ght than a clean 40 W bulb and therefore wastes 16 hWh of 
energy (75 J$) over its service l~fe 

Cost effectiveness = H 

Hagler Badly 
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Env aspects 1 
I 

Energy use 
air-conditioning 

Energy use 
air-condlt~on~ng 

Energy use 
a~r-cond~t~oning 

Energy use 
refrigerat~on 

Energy use 
hot water 
supply 

Soltd waste 
generation 

Descript~on and rat~ng of the recommended action (H = high, M = moderate, L = low) 

@ The louvered windows and the large gaps under the entrance doors result m a slgn~ficant heat gain m the 
guest rooms which adds to the load on the a~r-condlt~on~ng unlts Install durable weather stripping on the 
louvered wmdows and at the base of the entrance doors to reduce heat galn and the energy consumed by the 
an--cond~t~oners 

- - 

Action's env lmpact = M 

Specla1 attention should be pad  to Great House 6 Many of ~ t s  louvers are damaged and do not shut properly 

Actlon's env lmoact = L 1 Cost = L 1 Cost effect~veness = H 

Cost = L 

0 The mamtenance staff should ensure that the exhaust vanes of all a/c units are closed An open exhaust 
vane lets fresh outside alr enter the room and thus forces the d c  unlt to work harder Slnce all Fern H~ll's 
guest rooms receive plenty of fresh alr (through ~mproperly sealmg louvers and doors), the additional fresh alr 
supplied by the exhaust vane 1s not necessary and wasteful 

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

Cost effectiveness = MIH 

Q The person who cleans the air cond~tlonmg filters should carry extras in case one falls apart whlle it IS 

bemg cleaned The audit team found one unit that was missing a filter for t h ~ s  reason An alr condltloner 
should not be allowed to operate w~thout a filter 

I I 

The mamtenance staff should check the seals on refrigerators and freezers regularly The audlt team noted 
some condensation bulld-up around these seals on several unlts Also, cold alr could be seen escaping from 
the bottom of the walk-ln freezer door 

Act~on's env lmpact = M 

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

Cost = L Cost effectiveness = M 

0 The hot water supplled by most water heaters at Fern Htll 1s excesswely hot Ensure that all water heater 
thermostats are set to the "energy effic~ency" range lnd~cated on the thermostats 

O Fern H~ll should implement a hotel-w~de recycl~ng program to segregate glass plast~cs metal cardboard 
and paper waste from ~ t s  general waste stream 

H~gh  water heater temperatures Increase heatlenergy losses from the surface of the water tanks and hot water 
pipes, and Increase the r~sk  of scaldlng guests and employees In many parts of the US, setting water heaters 
h~gher than 120 to 125°F IS prohibited by law 

This recommendation 1s detailed in Proiect 9 

Act~on's env lmpact = H 

Hagler Badly 

Cost = M Cost effectiveness = M 
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- 

0 Avoid the use of drain cleanmg chem~cals whenever posslble Dram cleanmg chem~cals are toxic, 
hazardous and expensive, they should therefore be used spar~ngly and only as a last resource Furthermore, 
when discharged to an on-s~te wastewater dlsposal system, these chem~cals harm the bacteria whlch 
decompose and purlfy the waste In septic tanks and t ~ l e  fields The destruct~on of these benefic~al bacteria 
Increases the rate at wh~ch sohds accumulate In septlc tanks and lncreases the mass of pollutants wh~ch reach 
the ground water table 

Env aspects 
- 

Use of 
chem~cals 

Hagler Badly 

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

- 

Action's env ~mpact = H 

The mamtenance staff should first try to clear clogged d ram w~th  a plunger or "snake" before uslng 
chemicals Snakes are long, highly flexlble metal wlres or co~ls  whlch are used to clean and unclog dram,  
they can be operated manually or powered through a dr~ll-llke dev~ce The cost of these tools range from 20 
US$, for a manual snake, to 250 US$, for a top-of-the-lme power-dr~ven snake 

- 

Cost = L Cost effectiveness = H 
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PURCHASING 

Env aspects 

Solld waste 
generatlon 

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

Solid waste 
generatlon 

Use of 
hazardous 
chemicals 

General lssues 

Actlon's env impact = H Cost = L Cost effectiveness = NIA 

O Purchase as many recycled paper products as posslble (office paper, toilet paper, faclal tissues, paper 
towels, etc ) Most paper products manufacturers have env~ronmentally-fnendly alternatives whlch contam a 
mlnlmum of 20% POST CONSUMER waste The pnce and quallty of recycled paper products are often 
comparable to those of virgln paper products The use of these products also helps to convey the hotel's 
concern for the environment to ~ t s  guests 

Actlon's env lmpact = H 

Liquld soap dispensers were once used in the publlc restrooms but these dlspensers have elther been removed 
or no longer work These dlspensers should be repaired or replaced, slnce llquld soap IS less wasteful and less 
expenswe than the bars currently bemg used 

- 

Q The hotel should favor suppl~ers which use as llttle packagmg as possible Any packagmg brought into 
the hotel has to be dlsposed of by the hotel 

0 Obtaln Ingredient hsts or materlal safety data sheets (MSDS) from chemlcal manufacturers or dlstrlbutors 
and keep them on file This will help the property Identify and possibly discontinue the use of certaln 
hazardous products It wlll also allow the property to better respond to poss~ble emergencies related to the 
use of these hazardous chemicals 

FRONT OFFICE AND GIFT SHOP 

Cost = L 

Actlon's env lmpact = H 

Action's env impact = M 

Sohd waste 
generatlon 

Cost effect~veness = H 

Cost = L 

Cost = M 

I Conslder converting to a computerized reservation and accountmg system Thls conversion will reduce paper 
waste and be a more rellable cost-tracklng system I - 

Cost effectlveness = M 

Cost effect~veness = M 

Actlon s env impact = M 

Q Whenever feaslble don t automatically give out plastlc bags for glft shop purchases instead ask guests if 
thev would llke one 

- 

Hagler Badly 

Cost = M Cost effectiveness = M - 
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GUEST ROOMS & HOUSEKEEPING 

Env aspects 

Water use/ 
energy use 1 
generatton of 
water pollutants 

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

Water use 

Energy use 

Q Let guests declde ~f they want to replace thelr llnens and towels every day The hotel currently has a 
poltcy of changlng sheets every three days (although some housekeepers change them dally) and has no towel 
reuse optlon International and Jamaican (JHTA) experience has revealed that these measures can reduce the 
laundry load by up to 40% By reduclng the amount of materlal processed through the laundry, Fern Hill wlll 
be able to lower ~ t s  water, chemicals and energy consumption and costs 

Actlon's env lmpact = H Cost = L 

Actlon's env lmpact = M 

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

Cost effectiveness = H 

Q The housekeepers often flush the tollet too many tlmes when cleanlng (the audlt team observed one 
housekeeper flushlng the tollet In a guest room three tlmes) Since each tollet flush wastes more than 3 3 IG 
of water, housekeepers should be instructed to flush the tollets only once per room 

Other actlon that can be taken by Fern Hlll to reduce the energy consumed by ~ t s  alc unlts Include 

Cost = L 

Actlon's env lmpact = M 

When enterlng a guest room, ask the housekeepers to turn the d c  unlts off or, ~f this 1s unacceptable to 
the guests, to adjust the d c  thermostat to a "low cool" settmg (or the lowest posslble settmg) 
Unless speclal ventllatlon 1s required, ask housekeepers keep the guest room door closed during guest 
room preparatlon thls will keep the room cooler and prevent Insects (especially mosquitoes) from 
entermg the room If the door must be left open durmg guest room preparatlon, ask housekeepers to turn 
off the d c  unlts The audlt team observed that many housekeepers left guest room doors open for 
extended perlods whde cleanlng despite the fact that the alr condltloner was on 
If housekeepers have to leave a room for any length of tlme whde lt is being cleaned they should turn thc 
hghts off The audlt team found that housekeepers often left to clean another room or to get fresh towels 
leavlng guest bathroom llghts on for up to four hours before returning The bathroom I~ghts were also 
typically left on whde the housekeeper was cleaning the patio and llving rom area This needless waste c 
energy should be d~scouraged 
lnvest~gate the poss~b~l~ty  to control the operatton of the a/c unlts w~th mfrared sensors and magnet~c doo 
sw~tches 

Cost effectiveness = H 

Hagler Ballly 

Cost = L Cost effectlveness = H 
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Env aspects 

Energy use 

Solld waste 
generatlon 

Solid waste 
generatlon 

Use of 
hazardous 
chemicals 

0 Housekeepers should close blmds or curtalns on large guest room wlndows durlng the day Thls will 
prevent the room from becommg so hot, reduclng the need for alr condltlonlng when the guest returns 

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

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

When the tlme comes to replace the exlstlng bllnds, Fern Hlll should conslder replaclng them w~th  curtains 
Curtams generally last longer than bllnds (bllnds are easdy tangled and damaged) and do a better job at 
keepmg guest rooms cool 

8 Fern Hill should reduce the number of plast~c bags currently used by the housekeepmg staff 

8 The housekeepers should m~nlrnize the use of faclal tlssue In the guest rooms They now use fac~al tlssue 
under the glasses In the bathroom and at the bar, as well as under the fresh flowers that are placed on the bed 
and/ or nlghtstand each day The hotel should conslder purchasmg some type of trays for thls purpose ~nstead 
of uslng expenslve faclal tlssue 

Cost effect~veness = H Actlon's env lmpact = L 

Act~on's env lmpact = L 

0 Management should revlew the cleanmg products used by the housekeepers, ~t appears that they are uslng 
more products than needed (for example, housekeepers use both arnmonla and a dlslnfectant) In addltlon, 
except for the laundry detergent, none of the products used are labeled as belng env~ronmentally-friendly, 
non-toxic, or phosphate-free Smce the hotel uses septlc tanks and dlsposes of ~ t s  laundry wastewater d~rectly 
onto the adjacent land, ~t 1s Important that the cleaning products used be env~ronmentally-frlendly Products 
contaming aclds, ammonla, and bleach are harmful to the environment and klll the naturally-occurring 
bacterla in the septlc tanks and tde fields 

Cost = L 

Housekeepers should be glven reusable cloth or canvass bags to collect dlrty linens from guest rooms 
These bags can elther be purchased or made from old sheets or table cloths 
Whenever possible, housekeeper should empty the contents of guest room trash cans Into a larger 
collection bag or reusable contamer rather than automattcally removing and replaclng the trash can liners 
The plast~c trash can llners should be replaced only when damaged, solled or no longer fit for reuse 

Hagler Ballly 

Cost = L 

Action's env ~mpact = M 

Cost effectiveness = H 

Cost = L Cost effectweness = H 
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Env aspects I Description and rating of the recommended actlon (H = high, M = moderate, L = low) 

LAUNDRY 

Water use/ 
Energy use 

Energy use 

Energy use 

Generat~on of 
water pollutants 

Solid waste 
generation 

Action's env impact = M I cost = L 1 Cost effectiveness = H 

8 Since all laundry loads at Fern Hill are currently washed w~th  hot water, the laundry staff should 
experiment wlth washing some loads with only cold water Many hotels wash most of their laundry in cold 
water and use hot water only for heavily-stained loads Pre-washing heavily-stamed Items can also be used to 
reduce the laundry's consumption of hot water 

0 Only wash full loads of laundry The washers will use the same amount of water and energy regardless of 
the amount of laundry In them It IS better to purchase extra turns of laundry so that partlal loads can w a t  
until the next day to be washed instead of wash~ng partial loads 

Action's env lmpact = M 

If Fern Hill determines that all ~ t s  loads must be washed m hot water, it should at least save energy by 
lowering the temperature setting on the laundry's water heater At the present time, the water temperature in 
the laundry room is excessively hot 

Cost = N/A 

Actlon's env impact = M 

8 Designate an area where clothes can be line dried Thls will allow larger ]terns such as shower curtalns and 
door mats to dry without excessive energy use 

Q To reduce its generation of solid waste Fern Hill should return (for a credit) empty detergent drums to the 
dlstrlbutor Fern Hill should ask its supplier if their containers can be returned and reused and should give 
preference to suppliers that provide this service 

Cost effectiveness = H 

Action's env impact = M 

The laundry detergents used to be connected to a dispenser system, but this system is no longer used Bulk 
detergent IS less expensive than smaller containers, and the dispenser system ensures that excess detergent is 
not used Management should begm uslng this system, including repairing it or replacing ~t ]fit IS broken and 
purchasing the correct detergent for the system 

Hagler Bailly 

Cost = L 

Action's env lmpact = M 

Cost effectiveness = H 

Cost = L Cost effectiveness = M 

Cost = L Cost effectiveness = H 
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Env aspects I Descr~ptlon and rating of the recommended acbon (H = high, M = moderate, L = low) 

KITCHEN 

Energy use 

General 

Water use 

Cost = L Actlon's env lmpact = NIA 

The grlddle (cookmg surface) 1s often left on for long perrods of tlme Thls wastes energy and creates a great 
deal of excess heat In the kltchen The gnddle takes only a few mlnutes to preheat and should therefore be 

Cost effectweness = N/A 

The stove hood fan 1s mlsslng and should be replaced T h ~ s  fan wlll remove heat from the kltchen, lmprovrng 
the employees' work environment, and wlll collect smoke and a~rborne grease from the stove 

O Food should be thawed In the refr~gerator rather than under runnmg water The krtchen staff ~ndrcated 
that they generally thaw food In advance usmg the refr~gerator but sometimes use runnlng water If ~t IS 

necessary to qurckly thaw food, it should instead be placed In a tub of cold tap water Replacing the cold 
water In the tub every 15 mlnutes wlll speed up the process without wasttng as much water as a runnlng 
faucet 

Act~on's env lmpact = M 

Actlon's env lmpact = M 

Sohd waste 
generatlon 

Sohd waste 
generatlon 

Cost = L 

Cost = L 

0 Management mdlcated an rnterest In rarsrng plgs on the property The pigs could be used to eat the food 
waste from the k~tchen and could then be served In the restaurant This 1s an excellent way to dlvert food 

Cost effectiveness = H 

Cost effectiveness = M 

turned on lmmedlately before rt 1s needed 

Purchase sealable, reusable plast~c contamers (e g , Tupperware) to reduce the use of disposable plast~c wrap 
for food storage The hotel staff should be instructed to mlnlrnlze the use of plastic wrap and alummum fo~ l  
Currently a large amount of plastlc wrap 1s used In the k~tchen (almost every Item In the refrigerator was 
wrapped In plastic) 

I waste from the trash and should be lnvest~gated further 
- 

Act~on's env lmpact = M 

Actlon's env lmpact = H 

Hagler Badly 
w 

Cost = L 

Cost = L 

Cost effectlveness = M 

Cost effect~veness = H 



EMS Audrt of Fern HIN EAST Project . Page 36 

RESTAURANT AND BAR 

Env aspects 

Water use 

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

Soltd waste 
generation 

Sohd waste 
generation 

Sohd waste 
generation 

Sohd waste 
generation 

Action's env ~mpact = M 

0 Buy reusable coasters ~nstead of usmg paper napk~ns as coasters The bar staff currently uses two paper 
napk~ns under each drmk and replaces them with each new drmk A coaster could be reused many t~mes and 
would be more effectwe 

Cost = L Cost effectweness = H 

Q D~scont~nue the practlce of supplymg guests with new glasses for each drink they order at the bar If a 
guest orders the same beverage twice, offer to refill the glass as an alternative to giving a new glass T h ~ s  
measure will cut down on water used for d ~ s h  washing and chem~cal use 

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

Action's env impact = L 

The bar has two taps that are not In use because they no longer work Management should cons~der repairmg 
these taps for use w ~ t h  the most ~opular  dr~nks. slnce this wlll reduce the hotel's costs 

Cost = L 

Q Do not glve straws out automat~cally with drinks Place straw dispensers on the bar or ask guests if they 
need a straw before servmg the drinks Also, replace plastic straws w ~ t h  paper straws 

Cost effectweness = H 

Act~on's env lmpact = L 

The hotel currently purchases a large number of disposable products, such as paper towels, plastic cups, and 

Actlon's env lmpact = M 

napkms The use of these Items should be discouraged and &table replacement products identified - 

Cost = M 

Hagler Badly 

Cost effect~veness = M 

Cost = L Cost effect~veness = M 
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- - 

Env aspects Descnptlon and rat~ng of the recommended act~on (H = high, M = moderate, L = low) 

POOL 

I O Make sure that the person responsible for cleanmg the guest room Jacuzzls turns the blowers off after 
completmg hls job The audit team found out that the blowers were often left running after the Jacuzzls were I 

Energy use 

I cleaned This practlce wastes energy and shortens the service llfe of the blowers 

GARDENS 

Actlon's env lmpact = M 

General 

Cost = N/A I Cost effectiveness = H 

Water use 

Solid waste 
generatlon 

The grounds staff should cut back the vegetation around the exterlor light fixtures Many of the pathway llghl 

Actlon's env impact = L 

fixtures are overgrown wlth vegetation and therefore not llghtlng the pathway effectwely 
I I 

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

Cost = L 

0 All hoses should be equlpped wlth spray nozzles to ensure that they are not left runnmg needlessly 
0 Leaklng hoses and hoselfaucet connecttons should be repalred 

Cost effectiveness = M 

The cllppmgs and leaves from the grounds should be collected and placed in a compost plle The hotel 1s 
currently dlsposlng of these Items In the woods around the property, whlch 1s better than putting them in the 
trash bm, but the compost could be used as fertilizer and mulch around the grounds Compost adds needed 
nutrients to the ground and helps the ground to retain its moisture 

Action's env impact = H 

This recommendatton IS deta~led In Project 11 

Hagler Badly 

Cost = L Cost effectlveness = M 
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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 7,300 IGIyear, 
corresponding to savings of 1,470 J$/year for each flow aerator installed in a typical 
back-of-house faucet 
Saves energy and money by reducmg the use of hot water from faucets 
The payback perlod of this water conservation measure 1s typically 2 to 4 weeks 

Current situation 

t Many faucets In guest rooms (bathrooms and kitchenettes), back-of-house areas (laundry 
room, kitchen, bar), and publ~c areas (publrc restrooms) are not equlpped wlth flow 
aerators 
Only few of Fern Hill's faucets are equlpped wlth flow aerators and, In most cases, these 
aerators are of an older model with a maxlmum output of 2 75 US gallons/mln (or 2 3 
IGlmrn) 

Install flow aerators on all faucets which can be equ~pped wlth these inexpensive water 
savlng devrces Flow aerators screw dlrectly at the end of faucets and reduce their 
output wlthout affectrng the "feel" of the flow The maxlmum flow output of standard 
aerator models ranges from 1 3 to 2 1 IG/mm 1 3 or 1 7 IG/mm aerators are generally 
used for bathroom faucets, whde 2 1 IG/mln models are generally Installed on kltchen or 
bar faucets In most Instance, the actual output of a flow aerator IS well below its rated 
maxlmum output 

The use of flow aerators 1s part~cularly Important In areas where taps are used frequently 
(e g , publ~c and employee restrooms), are left runnmg for long periods of tlme (e g , 
kltchen, bar and laundry room) or have exceedmgly hlgh outputs (e g , the output of 
standard kitchen faucets generally ranges from 4 to 10 IG/minute) 

Replace the feu existlng 2 75 US gallons/mm aerators with more effic~ent aerators 

Input. assumptions and calculations 

a) Calculation of the savlngs ach~eved by mstallmg a flow aerator on a typlcal back-of-house 
faucet 

Assume a typical back-of-house faucet 1s operated for 20 mlnutes per day 

Hagler Bailly 
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+ The typical flow of a back-of-house faucet with no aerator 1s 3 0 IGImln By mstalllng an 
aerator, this flow can be reduced to less than 2 0 IGImin 

+ The cost of water is 201 J$/1,000 IG 

The savings achieved by ~nstallrng a flow aerator on a single back-of-house faucet are 

Water savings = (20 min/day/faucet) x (3 0 IGImm - 2 0 IGImm) x (365 dayslyear) 
= 7,300 IGIfaucetJyear 
= (7,300 IG/faucet/year) x (201 J$/1,000 IG) 
= 1,470 J$/faucet/year 

b) Calculation of the implementation cost and payback perlod 

+ The cost of a faucet aerator ranges from 30 to 60 J$ Therefore, the cost effectweness of 
this measure is 

Implementation cost = 60 J$/faucet 

Payback period = (implementation cost) I (annual savings) 
= (60 J$/faucet) I ( I  ,470 J$/faucet/year) 
= 2 weeks 

Comments 

t The savmgs achieved with flow aerators can justify, In certam cases, the cost of 
purchasing new fixtures to replace old fash~oned faucets which cannot be equipped with 
aerators The followmg table ~llustrates t h ~ s  point by presenting the savings resulting from 
the purchase of aerators and new fixtures for faucets that are operated from 5 to 60 
minutes each day - 

Faucet use 
(mlnlday) 

5 

20 1 7,300 1 1,470 1 2 weeks I 2 years 

10 

Water savlngs 
(IGIyear) 

1 825 

Note The savmgs presented In thls table are based on the same flow assumptions used - 
In the precedmg calculations -- that IS, ~n i t~a l  flow of 3 0 IGImln reduced to 2 0 
IGImln wlth the use of an aerator or w~th  a new fixture equlpped with an aerator rn 
The cost of a new faucet IS est~mated at 3,000 J$ 
In areas where hot water IS drawn from the faucets, the mstallat~on of a flow 
aerator will also save energy by reducing the consumption of hot water I 

I I I I 

3 650 

40 

60 

Hagler Ballly 1 

Water savlngs 
(Jslyear) 

370 

735 

14 600 

21 900 

Payback per~od for a 
60 J$ aerator 

2 months 

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

8 years 

1 month 

2 940 

4 410 

4 years 

1 week 

5 days 

1 year 

8 months 
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Project 2: Install low-flow shower heads 

Summary of results and benefits 

Installing a low-flow shower head in a high water pressure area reduces water 
consumptlon by 3,180 IGIyear and electricity consumption by 354 k W y e a r ,  and 
saves the property 2,280 J$/year in water and electricity 

+ The payback period for this water and energy conservation measure is typically less 
than 4 5 months 

Current situation 

+ Most of Fern Hill's water supply system operates by gravity However, pump and 
pressure tank systems are used to boost water pressure in several guest room blocks 

+ Because of the low water pressure avallable In many parts of the hotel, Fern Hill does 
not use low-flow shower heads 

+ The output and quality of Fern Hill's shower heads vary greatly accordmg to the 
avallable water pressure The performance of the shower heads inspected by the audlt 
team is summarized in the following table 

P~mento 1&2 Poor I :: I Poor 

Locat~on 

Spa sulte L4 

Max flow (IGlm~n) 

2 1 

Great House 4 

Several manufacturers now produce low-flow shower heads that are spec~fically deslgned 
for low pressure condltlons (as low as 3 PSI) and could be readdy ~nstalled at Fern Hlll 
Low-flow shower heads save water and energy (by reducmg the consumptlon of hot 
water) and would allow Fern Htll to supply water to most of ~ t s  guest room blocks by 
gravlty thereby s~mpl~fvlng the property s exlstlng water d~st r~but~on and pressurlzatlon 
system 

Flow quality 

Good 

Great House 6 

Fern Hlll should install standard low-flow shower heads on all showers that constantly 
experience high water pressure condltlons (e g , the shower In room Great House 4) 
Standard low-flow shower heads generally output less than 2 IG/mln under medium to 

4 2 

Hagler Badly 

Good 

1 0  Poor - medlum 



high water pressure conditions 

Innut. assumut~ons and calculat~ons 

a) Calculation of the water and energy savlngs achieved for each low-flow shower head 
installed m a guest bathroom experiencing high water pressure conditions 

Assume two 5-minute showers per guest night 
Assume a piped water temperature of 70°F (21°C) and a shower water temperature of 
105°F (4 1 "C) 
Assume low-flow shower heads consume less than 2 0 IGlmm while the old shower 
heads consume more than 3 5 IGImin in high water pressure conditions 
The cost of water is 201 J$/1,000 IG 
The property has 3 1 guest rooms and an occupancy of 6,577 guest nights per year This 
corresponds to an average of 2 12 GN/year/room 
The electrtcity consumed by Fern Hill's electric water heaters costs 4 64 J$/kWh and 
yields 860 kcal/kWh The water heaters have an assumed efficiency of 95% 

Given this rnformation, the savings achieved by installing a low-flow shower head in a high 
water pressure area are 

Water savings = (2 x 5 min/GN) x (3 5 IGImin - 2 0 IG/min) 
= 15 IGIGN 
= (1 5 IG/GN) x (2 12 GN/year/room) 
= 3,180 IGIyearlroom or 14,470 literslyearlroom 
= (3,180 IGlyearlroom) x (20 1 J$/1,000 IG) 
= 640 J$/year/room 

Energy savmgs = (1 4,470 Iit/year/room) x (I kcal/l~t/"C) x (4 1 "C - 2 1 "C) x (110 95) 
= 304,600 kcallyearlroom 
= [(304,600 kcal/year/room) / (860 kcallkwh)] x (4 64 J$/kWh) 
= (354 kWhlyear1room) x (4 64 J$lkWh) 
= 1,640 J$/year/room 

Total savlngs = water savrngs + energy savlngs 
= 2,280 J$lyear/room 

b) Calculation of rmplementatron cost and payback perlod 

The cost of a low-flow shower head ranges from 300 to 850 J$, but the followmg 
calculations wdl use a consewatwe cost of 850 J$Iunlt The cost effect~veness of t h ~ s  
water and energy conservation measure is 

I 
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Implementation cost = 850 J$/shower head 

Payback per~od = (850 J$/shower head) I (2,280 J$/year/shower head) 
= 4 5 months 

Comments 

Low-flow shower heads must be cleaned per~odically to remove the scale deposits and 
other rmpur~tles whlch may affect the qual~ty of the water stream 

To avo~d poss~ble guest d~ssat~sfaction, the property 1s strongly encouraged to ~dentrfy, 
test, and purchase low-flow shower heads that have a proven performance record In 
Jamalca 

Hagler Ballly 
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Project 3: Install flow diverters in toilet tanks 

Summary of results and benefits 

Reduces water consumption and wastewater generation by 2 1,200 IGIyear if flow 
diverters are installed in 60% of the property's toilets 
Saves the property 4,260 J$/year m reduced water bills 
The payback perrod for thls recommendatlon IS less than 7 months 

Current situation 

Most of Fern Hill's bathrooms and restrooms are equipped with convent~onal toilets whlch 
consume more than 3 3 IG per flush None of the conventlonal toilets mspected had any type 
of water conservation device In place 

Recommendations 

Whenever poss~ble, ~nstall a flow diverter on the hose which feeds water to the toilet bowl 
refill plpe of conventional todets By diverting back into the water tank part of the flow that 
normally drams to the tollet bowl, t h ~ s  simple device can be used to set a su~table water level 
In the toilet bowl and avoid the waste of water resulting from overfilling the tollet bowl In 
most cases, flow diverters do not affect the performance of the toilet because they do not 
reduce the water level In the toilet tank or the amount of water used to flush the waste from 
the bowl Flow d~verters can be easily installed on most conventional to~lets (I  e , 3 3 to 4 2 
IG per flush) and can save from 0 4 to 0 8 IG per flush 

Flow dwerters are used In many US hotels which are not equ~pped with water-savlng toilets 

Product information on flow diverters is included In Appendix VI 

Input. assumptions and calculations 

a) Calculation of the water savmgs result~ng from the use of flow d~verters 

There are approxrmately 30 torlets rn guest rooms 6 In public restrooms and 4 In 
employee restrooms The two publrc torlets located by the lower pool are used 
~nfrequently 
Assume 4 flushes per guest nrght In guest bathrooms, 20 flushes/day/torlet In frequently 
used publ~c and employee restrooms and 5 flushes/day/toilet in ~nfrequently used public 
restrooms 
Assume flow dlverters reduce by 0 4 IG the amount of water used to refill the bowl after 
each flush 
Assume flow d~verters can be mstalled in 60% of all to~lets 
The cost of water IS 201 J$/1,000 IG 
The hotel has an occupancy of 6,577 guest nights per year 

Hagler Badly 
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Given the precedrng rnformatron, the water savrngs achreved by ~nstallrng flow drverters In the 
property's to~lets are 

Water savlngs = 60% x [(4 flushes1GN) x (0 4 IGIflush) x (6,577 GNIyear) 
+ (20 flusheslday/torlet) x (8 to~lets) x (0 4 IGJflush) x (365 dayslyear) 
+ (5 flushes/day/torlet) x (2 todets) x (0 4 IGIflush) x (365 dayslyear)] 

= 21,200 IGIyear 
= (2 1,200 IGIyear) x (201 J$/1,000 IG) 
= 4,260 J$/year 

b) Caiculatron of the rmpiementation cost and payback period 

r Slnce flow drverters cost approximately 100 J$/unit, the cost effectiveness of thrs measure 
IS 

No of diverters purchased = 60% x (30 + 10) 
= 24 unrts 

Total implementation cost = (100 J$/unrt) x (24 un~ts) 
= 2,400 J$ 

Payback perlod = (2,400 J$) 1 (4,260 J$lyear) 
< 7 months 

Comments 

Possrble supply sources for flow drverters rnclude 

Mr John Albrno 
Aquasaver Sales Inc 
5062 South 108 th Street #29 1 
Omaha, NE 68 13 7 
Tel (402) 895-4073 

The flow drverters (AquaSaverTM) suppiled by Aquasaver Sales cost 2 50 USD/unlt - 

Shlpprng 50 - 100 flow d~verters from the US to Jama~ca costs approxrmately 10 USD 

I 

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

Summary of results and benefits 

I . Reduces water consumption and wastewater generation by 21,200 IGIyear if 
d~splacement devices are installed in 60% of the property's to~lets 
Saves the property 4,260 J$/year in reduced water brlls - -  - 

The payback perrod for this recommendat~on IS less than 3 months 

Current situatron 

Most of Fern Hlll's bathrooms and restrooms are equipped w ~ t h  conventional toilets which 
consume more than 3 3 IG per flush None of the conventional todets Inspected had any 
type of water conservation device In place 

The water depth rn the todet tanks inspected by the audit team ranged from 7 75 to 9 0 
inches (for an   den tical toilet model) Both the h~gh  and low water levels allowed the 
toilets to perform adequately, but, the tank wrth 9 0" of water used 0 5 IGIflush more than 
the tank w~th  7 75" of water 

A total of 15 toilets were inspected by the audrt team In 2 of the toilets (1 3%), the water 
level coincided with the top of the tank's overflow pipe and, therefore, allowed some 
water to drain off to the tank at the end of the tank refill cycle In 1 toilet (7%), the water 
level rose above the top of the tank overflow pipe, resultrng In a constant loss water of 
approximately 0 5 IG/min 

. Whenever possible, equip all conventional to~lets with d~splacement devices to reduce the 
amount of water used in each flush Displacement devices include home-made plast~c 
bottles filled w~th  pebbles and water, flex~ble panels, and filled bags, these dev~ces are 
placed In the storage tank of conventional toilets to reduce the volume but not the height 
of the stored water The d~splacement devrce must be compatible wlth the ex~stmg toilet 
and not mterfere wlth the flush mechan~sm 

Adjust all float valves to ach~eve a consistent and reasonable water depth in all tollet water 
tanks Pertodlcally check the to~let tanks to ensure that the water depth 1s at the 
predetermmed he~ght and never reaches the top of the overflow plpe 

Hagler Ba~lly 
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Inuut. assum~tions and calculations 

a) Calculat~on of water savings resultlng from the use of displacement dev~ces 

+ There are approximately 30 tollets in guest rooms, 6 m publlc restrooms and 4 In 
employee restrooms The two public toilets located by the lower pool are used 
infrequently 

+ Assume 4 flushes per guest night in guest bathrooms, 20 flusheslday/to~let In frequently 
used publlc and employee restrooms, 5 flushesldaylto~let in Infrequently used publlc 
restrooms 

+ Assume the d~splacement dev~ces reduce by 0 4 IG the amount of water used In each 
flush Reported water savmgs range from 0 4 to 0 8 IG per flush 
Assume dlsplacement devlces can be Installed in 60% of all toilets 

+ The cost of water IS 201 J$/1,000 IG 
+ The hotel has an occupancy of 6,577 guest nights per year 

The water savmgs ach~eved by installing displacement devlces in all guest room todets are 

Water savings = 60% x [(4 flushes1GN) x (0 4 IGIflush) x (6,577 GNIyear) 
-t (20 flushesldayltoilet) x (8 to~lets) x (0 4 IGlflush) x (365 dayslyear) 
+ (5 flushesldayltoilet) x (2 tollets) x (0 4 IGIflush) x (365 dayslyear)] 

= 2 1,200 IGIyear 
= (2 1,200 IGlyear) x (20 1 J$/1,000 IG) 
= 4,260 J$lyear 

b) Calculat~on of the implementation cost and payback period 

+ The cost of a commerc~al d~splacement devlce 1s approx~mately 170 J$ Fern Htll could 
however produce home-made d~splacement devices at a mlnlmum cost (e g , a recycled 
plast~c bottle filled wlth pebbles and water) The followmg calculations assume a cost of 
40 J$ for a home-made dlsplacement devlce 

The cost effectlveness of thls water conservation measure is 

No of dlsplacement devlces = 60% x (30 + 10) 
= 24 

Total lmplementatlon cost = (40 J$/todet) x (24 tollets) 
= 960 J$ 

Payback perlod = (960 J$) / (4,260 J$/year) 
< 3 months 

Comments 

Fern Hill should test the effectlveness of the dlsplacement unlts In a few tollets before 
lmplementlng this water conservation measure throughout the property 

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

Summary of results and benefits 

Replacing a damaged guest bathroom to~let with a water-saving model lowers water 
consumption and wastewater generation by 1,700 IGIyear and saves 342 J$/year The 
payback period for this water conservation measure is 1 5 years 
Installing a water-saving toilet In a frequently used publ~c or employee restroom 
reduces water consumpt~on and wastewater generation by 14,600 IGIyear and saves 
2,930 J$/year The payback period for this water conservat~on measure IS 1 4 years 

Current situation Most of t h ~ s  property's tollets consume from 3 3 to 4 2 IG per flush 

Recommendations 

For guest bathrooms, establish a pol~cy to replace any damaged or unusable to~let w ~ t h  a 
water-savlng model which uses 1 3 IGIflush (1 6 US gallon/flush) 

For all frequently used public or employee restrooms, replace the conventional tollets 
with 1 3 IGIflush tollets 

Input. assumpt~ons and calculations 

a) Calculation of the savlngs achieved by installing a water-saving toilet in a guest bathroom 

Assume 4 flushes per guest nlght 
Water-saving to~lets use 1 3 IGIflush whlle the existing toilets use more than 3 3 IGIflush 
The cost of water 1s 20 1 J$/1,000 IG 

c The property has 3 1 guest rooms and an occupancy of 6,577 guest nights per year This 
corresponds to an average of 21 2 GNtyearIroom 

Gwen the precedlng ~nformat~on, the savings achieved from replac~ng an existing guest room 
toilet wlth a 1 3 IGlflush to~let are 

Water savings = (4 flusheslGN) x (3 3 IGIflush - 1 3 IGIflush) x (2 12 GNIyearlroom) 
= 1,700 IGIyearlroom 
= (1,700 IG/year/room) x (20 1 J$l1,000 IG) 
= 342 J$/year/room 

Hagler Bailly 
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b) Calculation of the ~mplementation cost and payback for replacing a guest bathroom's 
damaged 3 3 IGIflush tollet wlth a 1 3 IGIflush toilet 

t Cost of a convent~onal tollet = 3,500 J$ 
Average cost of a 1 3 IGIflush tollet = 4,000 J$ 

The cost effectiveness of replacmg a damaged guest bathroom tollet with a water-savmg 
model rather than a conventional model is calculated as follows 

Implementat~on cost = (4,000 J$/room - 3,500 J$/room) 
= 500 J$/room 

Payback period = (500 J$/room) / (342 J$/room/year) 
= 1 5 years 

r The precedmg analysls shows that ~t IS economically beneficla1 to replace any damaged 
3 3 IGIflush todet w ~ t h  a water-savmg model even in low use areas, such as guest 
bathrooms 

c) Calculat~on of the savings ach~eved by replacmg a 3 3 IGIflush public restroom toilet 
wlth a 1 3 IGIflush toilet 

Assume that on average a public or employee restroom tollet IS flushed 20 tlmes per day 
c The cost of water IS 201 J$/1,000 IG 

The savings ach~eved by replacmg a 3 3 IGIflush publ~c restroom toilet w ~ t h  a 1 3 IGIflush 
- 

model are 

Water savings = (20 flushes/day/to~let) x (3 3 IGIflush - 1 3 IGIflush) x 365 dayslyear 
= 14,600 IG/year/to~let 
= 2,930 J$/year/tollet 

Hagler Bailly 
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d) Calculation of the implementation cost and payback for replacing an operational 3 3 
IGIflush publ~c restroom to~let w ~ t h  a 1 3 IG/flush model 

Average cost of a 1 3 IG/flush todet = 4,000 J$ 
These calculat~ons assume the replaced convent~onal tollet has no economlc value 

The cost effectiveness of this water conservation measure IS 

Implementat~on cost = 4,000 J$/to~let 

Payback per~od = (4,000 J$/to~let) / (2,930 J$/year/to~let) 
= 1 4 years 

The precedmg analys~s shows that it is econom~cally beneficial to replace all frequently 
used publlc restroom toilets w ~ t h  new water-savlng units, even ~f the exlsting tollets are 
stdl in good condit~ons 

Comments 

In order to minlmlze the clogglng problems assoc~ated with some water-savlng to~let models, 
the property is strongly encouraged to ident~fy and purchase water-savmg tollets that have a 
proven performance record Many Jama~can hotels have been uslng water-saving todets for 
a number of years -- most of these tollets are reported to perform very well 

The purchase of low-cost water-sav~ng to~lets of uncertam performance may end up costmg 
the property dearly and causlng much aggravation The property 1s also encouraged to 
purchase and test a few water-savlng unlts before implementing thls recommendat~on 
throughout the property 

Hagler Ballly 
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Project 6: Improve and expand rainwater collection and use at Fern Hill 

Summary of results and benefits 

Upgrading the laundry's rain catchment system will reduce the purchase of NWC 
water by 5 1,200 IG/year and save the property 10,300 J$/year 
The use of rainwater for laundry operations will reduce the property's consumption of 
detergent, water softenrng chem~cals, and rust removing chem~cals 
Usmg ralnwater in guest room blocks will sign~ficantly reduce the property's 
consumpt~on of NWC water wh~ch currently costs approxrmately 460,000 J$/year 

Current srtuation 

The Port Anton10 area recewes approximately 97 mches of ramfall per year, therefore, 
each ft2 of ram catchment surface could theoret~cally collect 50 Imperial gallons of water 
per year 

At the present tlme, Fern Hdl collects and uses ramwater only to supply its laundry room 
operations Unfortunately, due to the faulty posltlon of the float valve and poor 
mamtenance of the mlet screen, Fern Hill is actually capturing only a small fraction of 
the water falhng on the catchment area 

Fern Hdl collects ramwater from only !4 of the roof area ava~lable near the laundry 
room The size of the exist~ng rain catchment is approximately 640 fi2 (16 ft x 40 ft) 

In the past, most of the water used on t h ~ s  property was collected from ~ t s  rooftops T h ~ s  
pract~ce was d~scontmued and now Fern Hi11 purchases most of its water from NWC 

Recommendations 

Lower the float valve in the ramwater storage tank The float valve should allow the 
entry of NWC water only when the tank 1s nearly empty 

Clean the Inlet screen frequently A dirty screen is virtually ~mpermeable and wastes all 
the ramwater collected on the catchment area 

Collect water from the full roof area ava~lable near the laundry room The 640 ft' area 
currently used 1s too small and does not satlsfy the water needs of the laundry operations 

Conslder resummg the use of ramwater in other parts of the hotel Currently, Fern H~l l  
purchases each year 2 320,000 IG of potable water at a cost of 460,000 J$ Less than 
5% of t h ~ s  volume of potable water 1s actually used for human consumpt~on, the rest is 
used In showers, flushmg toilets, watering the gardens, hosing down paved surfaces, 
washing clothes, fillmg up the pools, and various other operations which could be carrred 

Hagler Bailly 
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out with rainwater 

Fern Hill should refurb~sh its extenswe ramwater catchment and storage system and 
resume operat~ons of ~ t s  guest room blocks with collected ramwater Wlth the 
slgn~ficant savmgs ach~eved by reducmg ~ t s  use of NWC water, Fern H ~ l l  could purchase 
a small "point of use" filtration and purlficat~on system to provlde h g h  qual~ty bottled 
water to ~ t s  guest rooms 

Input. assumptions and calculations 

a) Calculation of the savmgs result~ng from upgradmg the laundry's ramwater collect~on 
system 

The cost ofNWC water 1s 201 J$/1,000 IG 
Smce the amount of water consumed by Fern H~ll's laundry IS unknown, ~t will be 
est~mated as follow 

Industry surveys show that towel/l~nen use In hotels ranges from 4 to 6 Ib per 
guest nlght and, accordmg to commerc~al laundry equipment manufacturers, 
~nst~tutional washlng machtnes use from 1 7 to 2 1 IG per pound of h e n  
laundered 
It 1s therefore conservatively assumed that Fern Hdl uses 13 IG of laundry water 
per guest n~ght (I e , 6  IbIGN x 2 1 IGllb of laundry) 
It 1s assumed that h e n s  and towels account for 75% of the total laundry load 

Laundry water consumptlon = (13 IGIGN) x (6,577 GN/year) / (0 75) 
= 114,000 IG/year 

r The exlstmg ram catchment has an area of 640 ft2 Fern Hill should be able to double the 
- 

size of its catchment by collectmg water from all the roofs located near the laundry 
room 

t Assume that 80% of the ram which falls on the catchment area IS collected and stored 
(I e ,20% loss) The exlstlng 10,000 IG storage tank can handle most of the water 
falling on the catchment surface and sustain the laundry room operat~ons through dry 
spells 
Increasing the use of ramwater In the laundry will reduce the consumptlon of detergent 
(rainwater IS naturally soft and therefore consumes less soap), water softening chemicals, 

I 
and rust remover (collected rainwater 1s practically free of won ions wh~ch stam the 
laundry) However, due to lack of data, the followmg calculations will not ~nclude the 

I 

Volume of collected rainwater = 
- - 
- - 

savings achieved by reducing the consumption of laundry chemicals 

80 % x (50 IGIfflyear) x (2 x 640 fi2) 
5 1 200 IG/year 
45% of the yearly laundry water needs 

Resulting water savings - - 
- - 

(5 1,200 IG/year) x (20 1 J$/1,000 IG) 
10,300 IG/year 

Hagler Bailly 
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b) Calculation of the implementation cost and payback period 

The cost of repositionmg the float valve and regularly clean~ng the inlet screen is 
neglig~ble 
Connecting other sections of the building's roof to the water storage tank will requlre 
some minor plumbmg work The cost of the materials needed to complete thls work IS 

estimated to cost less than 4,000 J$ (for a 3" PVC hoses to connect gutters to the tank) 

Payback per~od = 4,000 J$ / (1 0,300 J$/year) 
< 5 months 

Hagler Badly 
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Project 7: Reduce the time of operation of the pool filter pumps 

Summary of results and benefits 

+ Reduces Fern Hill' energy consumption by 8,180 kWhIyear, resulting in savlngs of 
37,900 J$/year 
Extends the serwce life of the pool filter pumps 

+ The payback of this recommendation IS 1 month 

Current sltuatlon While the lower-level pool is equlpped wlth a tlmer whlch shuts the filter 
pump off from 8 PM to 10 AM, the pumps of the upper and mid-level pools operate 24 hours 
per day These pumps are equipped wlth 1 5 HP (1 1 kW) motors 

Recommendations Shut off the pumps of the upper and m~d-level pools at n~ght In order to 
save energy and Increase the service life of the pumps The pumps can either be shut off 
manually or Fern Hdl may decide to purchase automatic timers for the filter systems 

Input. assumptions and calculations 

+ Assume that the 2 pool filter pumps are shut off from 8 PM to 10 AM 
The pump's estmated average power draw is 0 8 kW 

+ The cost of energy is 4 64 J$/kWh 

a) Calculation of the savings resultlng from shuttlng off the pumps durlng nlghttlme 

Energy savmgs = 14 hrlday x 2 x 0 8 kW x 365 daysfyear 
= 8,180 kWh1year 
= 37,900 J$/year 

b) Implementation cost and payback period 

If Fern Hill decldes to manually control the operation of the pool pumps, the 
lmplementatlon cost of thls recommendation would be rill 

+ A tlrner costs less than 1 800 J$ Therefore ~f Fern H~l l  decides to purchase automat~c 
timers for ~ t s  two pools, the correspondmg mplementatlon cost and payback perlod are 

Total ~mplementat~on cost = 2 u 1 800 J$ 
= 3 600 J$ 

Payback per~od = 3 600 J$ / ( 3 7  900 J$/year) 
= I month 

Hagler Badly 
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Project 8: Upgrade to energy efficient lighting 

Summary of results and benefits 

Reduces Fern Hill's energy consumption and saves money Savings and payback 
periods vary dependrng on bulb wattage and hours of operation 
Typical payback periods range from 6 months to 1 year 

Current situation Most lights at this property use inefficient incandescent bulbs 

Recommendations Wherever possible, replace ~ncandescent bulbs with CF bulbs Although 
~t is almost always economically beneficial to use CF bulbs instead of incandescent bulbs, this 
property should first focus on replacing the incandescent bulbs that have a medium to high 
wattage (60 W to 100 W) and those that burn for extended periods of time (> 8 hours per day) 
-- these fixtures offer the greatest potential savings and shortest payback periods 

Compact fluorescent bulbs consume less energy than incandescent bulbs to produce the same 
amount of light, CF bulbs also last up to 13 times longer than standard incandescent bulbs 
Therefore, although CF bulbs cost more than incandescent bulbs, they save electricity and 
money The following table shows the equ~valence, in terms of hght output, between CF and 
incandescent bulbs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Compact fluorescent Incandescent 

1 I I 
9 Watt bulb 

11 Watt bulb 

I 23 Watt bulb I replaces a o I 90 Watt bulb I 

15 Watt bulb 

20 Watt bulb 

Input. assumptions and calculations 

replaces a 4 

replaces a O 

a) Sample calculation of the savings achieved by replacing a smgle 60 W Incandescent bulb 
whlch burns for 12 hours per day wlth a 15 W compact fluorescent bulb 

25 Watt bulb 

40 Watt bulb 

replaces a 4 

replaces a 4 

c The cost of energy 1s 4 64 J$/kWh 
The characterlst~cs of the Incandescent and CF bulbs are as follows 

60 Watt bulb 

75 Watt bulb 

Cost of a 60 W incandescent bulb = 22 J$/bulb 
Serwce hfe of an incandescent bulb = 800 hoursfbulb 
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Cost of a 15 W compact fluorescent bulb = 500 J$/bulb 
Servrce life of a compact fluorescent bulb = 10,000 hoursfbulb 

a 1 ) Operatmg cost of a single lamp equtpped with a 60 W Incandescent bulb 

Hours of operation = 12 hrldayllamp x 365 dayslyear 
= 4,380 hrlyearllamp 

Energy cost = 60 W x (4,380 hrlyearllamp) x (4 64 J$/kWh) 
= (263 kWh/year/lamp) x (4 64 J$/kWh) 
= 1,225 J$/year/lamp 

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

Total operatmg cost = energy cost + cost to replace burnt bulbs 
= 1,345 J$/year/lamp 

a 2 ) Operatmg cost of a angle lamp equlpped wlth a 15 W compact fluorescent bulb 

Hours of operat~on = 4,380 hrlyear/lamp (same as above) 

Energy cost = 15 W x (4,380 hrlyearllamp) x (4 64 J$lkWh) 
= (65 7 kWhlyear1lamp) x (4 64 J$/kWh) 
= 305 J$/year/lamp 

Cost to replace burnt bulbs = [(4,380 hrlyearllamp) /(10,000 hrlbulb)] x 500 J$/bulb 
= (0 44 bulblyearllamp) x 500 J$lbulb 
= 2 1 9 J$/year/lamp 

Total operating cost = energy cost + cost to replace burnt bulbs 
= 524 J$lyear/lamp 

A 

a 3 ) Savmgs and payback period for replacmg a single 60 Watt mcandescent bulb wrth a 
15 Watt compact fluorescent bulb 

Total savlngs = (total operatmg cost for Inc ) - (total operating cost for CF) 
= 1 345 J$/yearllamp - 524 J$/year/lamp I 
= 82 1 J$/year/lamp 

Hagler Badly 



EMS Audrt of Fern Hill EAST Project Page 56 

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

Payback perlod = (implementation cost) / (savlngs for 1 lamp) 
= (478 J$/bulb) / (82 1 J$/year/bulb) 
= 7 months 

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

I Financ~al s avms  achleved bv re~laclne an mcandescent bulb wlth a CF bulb I 

Incandescent CF replacement 
bulb I bulb 

Payback perlod for replacmg an Incandescent bulb wlth a CF  bulb 

40 W I 1 1  W 1 2 0  years I 1 5  year I 1 2  year I 1 0  year I 

hours of operation of the bulbs (hourstday) 

bulb 
hours of operation of the bulbs (hourslday) Incandescent 

12 hourdday 

CF replacement 
bulb 

75 W 

Comments Before purchasing CF bulbs 

10 hourslday 6 hourslday 

90 W 

Fmd out from local hotel~ers or other rel~able sources wh~ch brands of CF bulbs have 
a good track record In Port Anton10 or Jama~ca 

8 hourslday 

I I I I I 

20 W 

If you suspect that theft of CF bulbs w ~ l l  be a problem on your property, purchase CF 
bulbs equ~pped wlth an antl-theft feature T h ~ s  locking mechanism Increases only 
shghtly the cost of the compact fluorescent bulbs (approximately 40 J$/bulb) 

12 hourslday 

23 W 0 76 year 
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O94year 
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Project 9: Implement a property-wide waste management program 

A waste management program wrll help Fern Hill reduce the amount of waste it produces, 
save materrals, resources, energy and money, and reduce the property's impact on the 
envrronment by drast~cally reducrng the amount of solrd waste drsposed m ~ t s  dump or other 
locatrons The prrnc~pal elements of an effectrve waste management program include what IS 

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

A waste management program bemgs wrth a waste review, where the quantity and type of 
waste produced In the property are examined Once this revrew IS completed, the posslbllrt~es 
for the waste management program can be assessed by cons~derrng each kind of waste and 
decldlng whether ~t 1s posslble to avold the generatron or the drsposal of thls waste through the 
reduce, reuse, and recychng optlons Whatever waste cannot be avorded through the reduce, 
reuse, and recycle components of Fern Hill's waste management program wrll have to be 
d~scarded In most cases, however, an effectwe waste management program can have a 
s~gnificant Impact In reducmg the amount of waste generated by a property 

Reduce 

Reduce the quantity and the rmpact of the waste produced by the property by avoldlng natural 
wastage, by uslng more durable goods that w ~ l l  need to be d~sposed less frequently, by 
avoldmg the purchase of excessively packaged goods, and by minimizing the use of hazardous 
materrals or other products wh~ch have a srgnificant ~mpact on the environment The reduce 
component of the waste management program IS obviously the first optlon that should be 
cons~dered by the property By reducing the generat~on of wastes, Fern Hrll wdl conserve 
resources, reduce rts use of natural resources, and reduce the amount of mater~als ~ t s  
employees wdl need to handle and the volume of waste the property wdl need to dispose 

The bulk of the respons~bll~ty for the "reduce" element of the waste management program hes 
w~th  the purchasing department, slnce the less materlal that IS brought mto the property, the 
less the property will have to dlscard (be ~t by dlsposal to a dump site, donat~on, or recycling) 
Employees who have the author@ to decide what IS discarded as waste also play an Important 
role In reducmg the property's waste output The type of act~ons wh~ch can be taken by the 
property to reduce the production of waste and to lower the Impact of the generated waste 
~nclude 

Avo~d purchasmg Items (e g foods chemicals, appliances, parts, mamtenance Items) that 
are excessively packaged In North Amerlca packaglng alone can account for up to 40% 
of a hotel s waste stream 
Purchase food Items In bulk rather than In lnd~vldually packaged portlons (e g , sugar salt, 
pepper jams/jell~es condiments butter cereals syrup cream,julce etc ) Bulk ltems 
are less expenswe and create less waste 
Reduce or e l~m~nate  the use of d~sposable plates place mats wares, and cups 
Inexpenswe reusable plast~c plates, tableware, and glassware can be used at guest and 
employee functions held outside 
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Use refillable contalners for chemlcals, cleaners and foods, reduce the use of aerosols, 
whlch are not refillable 
Mtn~m~ze  the use of straws, and replace plastic straws w ~ t h  paper straws 
Do not automatrcally supply guests wrth new glasses or paper cups for each drink ordered 
at the bar, but offer to refill the glass  fa guest orders the same beverage twtce 
Ellmtnate the use of paper wrap or covers for guest room drrnklng glasses Instead, store 
the drlnking glasses ups~de-down 
Use cloth napk~ns rather than paper napkins and cloth rags for cleaning rather than paper 
towels 
Use cloth napkins Instead of d~sposable dolhes for buffet Ilnes, platters, h~gh-tea servlce, 
and In bread baskets 
Purchase durable coasters for use In the bar and restaurants instead of usrng paper napkins 
and replacrng them with each drlnk 
Use cloth or canvas bags or a small basket to collect and return guest laundry, towels, and 
linens 
Use cloth or canvas bags or a wheelbarrow or yard cart to collect garden waste rather than 
d~sposable plast~c bags 
Install soap dispensers in guest bathrooms, public bathrooms, and employee locker rooms 
Purchase reusable plastlc contamers for food in the refrrgerators and freezers The hotel I 
currently uses a great deal of plast~c wrap for both of these purposes, wh~ch wastes money 
and creates add~tlonal waste 
Avo~d using laundry, kitchen, or housekeep~ng detergents which contain phosphates 
Minlm~ze the purchase and keep track of the use of harsh or hazardous chemlcals (e g , 
drain cleaning agents, solvents, bleach) 
Purchase rechargeable or mercury-free batterres 
Reduce the number of garnishes purchased for drrnks by savlng them for several days 
before throwmg them away The bar staff currently throws leftovers away at the end of 

I 

each day 
Coordmate the purchasing process to reduce the number of orders placed w ~ t h  each 
vendor T h ~ s  wlll hkely save money and wlll also reduce packagmg 
Reduce the amount of paper used in the offices by dlscontinulng the practice of placing 
guest bdls in envelopes (they can mstead be stapled shut for pr~vacy) and no longer usmg 
fax cover sheets 

Reuse items in their orlgmal form for the same or a d~fferent purpose rather than disposing of 
them If an item cannot be reused by the property, Fern Hill should mvestlgate the possib~lity 
of selling or donatmg them to employees outsiders, charitable organ~zations, local schools and 
busmesses Examples of reuse actlons are l~sted below 

Reuse computer or other paper (1 e prmted on one side only) as scrap paper for tah~ng - 

notes and wrltmg mternal memos 
Glve preference to vendors which supply the~r products in returnablelrefillable containers 
T h ~ s  should save the hotel money and will reduce the amount of waste d~sposed of by the - 
hotel Someone on the staff should be made respons~ble for ensuring that contamers that 
can be returned are returned This IS especially Important when there IS a rebate given for 
returned packagmg 
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Designate someone in each department to be responsible for returning packaging to the 
supplier 
Only remove used soaps from guest rooms at checkout and then save these bars for use in 
cleanmg floors and equ~pment (such as the water sports equipment) 
Gwe used amen~ties to any interested parties (e g , charities, local schools, employees) 
rather than discardmg them 
Replace the trash can h e r s  only when these are solled or unsuitable for further use 
Repa~r and reuse damaged furn~ture or donate it to mterested parties (e g , char~t~es, 
schools, employees, businesses) 
Use a bucket to collect water from restaurant tables to use in watering plants 
Offer all leftovers foods, ~ncluding the soup of the day, to employees m the employee 
cafeteria Food should only be disposed of when ~t can no longer be served to the staff 

Recycle 

Many items that cannot be reused In ther  ortgmal form can be sold or gwen away to 
processors for recycl~ng Even if the hotel cannot make a profit from its recycling efforts, 
d~ver t~ng ~tems from the waste stream should allow the hotel to reduce the frequency of trash 
collect~on, wh~ch wdl save the hotel money The type of products which can generally be 
recycled Include 

Green waste from k~tchen and garden (this materlal can be composted on s ~ t e  or given to a 
local compostlng program) 
Wh~te paper and m~xed paper 
Glass bottles and jars 
Plastlc bottles and contamers made of PET (typ~cally used for soft-drmk and water bottles) 
and HDPE (typically used for m ~ l k  jugs and chem~cal containers) 
Aluminum cans and foil 
Steel cans or "t~ns" 
Steel scrap such as old plpes and appliances 
Other metals such as copper and brass 
Frymg od and grease 
Motor oil (from cars, motor boats and jet sk~s)  

Glass Recvcling 

West Ind~es Glass Company Contact - M~chael Austin, (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 lbs) and wdl prov~de free transportat~on to p~ck up the recyclables when there are five 
tons of any color glass ava~lable at any site Many of the glass bottles sold tn Jama~ca can be 
returned to the bottler for reuse wh~ch should be the first prlorlty However ~f the hotel 
produces enough other glass that IS su~table for recyclmg (dnnk bottles or food jars and 
conta~ners) a glass recyclmg program should be ~mplemented Recyclmg b ~ n s  should be 
placed under the bars and In the k~tchen to collect t h ~ s  glass separate from other recyclables 
The b~ns  should be clearly labeled as to what color glass can be placed in them, and the 
slgnage should strongly d~scourage staff from contammatmg the b ~ n  w ~ t h  other non-glass 
Items A heavy plastlc or cloth bag should be used m ~ d e  of the bin so that the bag can eas~ly 
be removed when the bm IS full and the hotel wdl not have to worry about tearing ~f the glass 
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breaks The West Indles Glass Company can help the hotel to estlmate vlsually when five tons 
have been collected The hotel can then determme tf ~t wants to dellver the glass Itself or 
accumulate the glass In the loadtng dock area untll there 1s enough to qualify for the free 
p~ckup 

Wysmco Env~ronmentals, Ltd Contact- Mrs Pat Wrrght, (809) 943-9800 As of October 
1997, t h ~ s  company only collects plastlc (PET) bottles from schools and spec~fic med~a- 
announced p~ckup polnts Therefore, they ask that plast~c bottles be donated to a school In the 
community, which earns "po~nts" for kdograms of plastlc and trades them In for computers, 
vldeos, parnt, tools, etc If the hotel wlshes to drop off PET bottles at the Wysinco Recycling 
Plant (located at PO Box 367 White Marl, Spanlsh Town, St Catherme, Jamaica), the 
company wdl pay the hotel 8 J$ per kllogram for them If the hotel produces a significant 
amount of plast~c and wlshes to begm collectmg elther for a local school or for profit, 
recyclmg bms should be placed In the areas where the major~ty of the plast~c waste IS produced 
(I e the kltchen) These blns should also be properly labeled so that the staff wdl know what 
can and cannot be placed In them Once enough plastlc has been collected the hotel can erther 
take ~t to a local school or transport ~t to Span~sh Town 

Plastcd'Metal Drums 

Kemcan Development Company Contact - Ms Ushenvood, (809) 922-5270 At present, 
t h ~ s  company IS only recycling plastlc and metal drums, wh~ch ~t wdl plck up provlded there 
are 30-50 drums Aga~n, the hotel's first resort should be to return these drums to the suppher 
for reuse whenever poss~ble However, any drums that cannot be returned should be collected 
In the loadmg dock area untd there are enough to warrant a p~ckup 

Nature's Handmade Paper Contact - Ms Glor~a Dorman, (809) 993-81 72 Nature's 
Handmade Paper 1s a small company set up wlth the assstance of the Peace Corps In 1986 

J A  Pottmger & Co , Ltd Contact - Mr Pottmger or Ms Nadlne Hlggms, (809) 926-8957 
Thls company plcks up paper products from hotels - prov~ded there 1s one truck load full (50 
large garbage bags) - and exports the paper for recyclmg The prlce for t h ~ s  service IS 

negotiable Recyclmg b ~ n s  for paper should be placed In the housekeepmg area (to collect 
paper from guest rooms), at the front desk, and In offices at a mln~mum Each desk In the 
office area should recelve ~ t s  own recyclmg bln It 1s important, especially wlth paper, to 
collect the recyclables as close to the~r source as poss~ble Paper must be clean and dry to be 
recyclable The hotel should first reuse paper whenever poss~ble and then should collect the 
paper for recycling If the bags of paper are exposed to the elements, ~t IS Important that 
plastlc bags be used and that the bags be properly sealed to prevent the paper from gettlng wet 
If the bags are to be stored In a weather-proof area, the hotel should talk to JA Pottrnger & Co 
about uslng reusable cloth bags that are returned to the property for reuse after the recycler 
collects the paper 

- 

Another paper recyclmg optlon IS to sell ~t to companies needlng packagmg matenals, such as 
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Exot~c Flowers of Montego Bay If the hotel dec~des to pursue t h ~ s  opt~on, ~t should purchase 
a shredder to ensure that confident~al documents are not released from the property 

Contact LOUIS Daley for ~nformat~on regardmg the recycl~ng efforts organ~zed by Mr 
McLaughl~n m Mandevrlle 

Waste ve~etable oJ ffymg oil) and grease 

Recycl~ng Corp of Jamaica (RYCO-JA) Contact - Mr Kevm Mullane, (809) 968-7002, 
(1-800) 991-7926 RYCO-JA collects used vegetable 011s and grease from k~tchens whlch IS 

then recycled In the production of ch~cken feed RYCO prov~des, free of charge, covered steel 
drums for the storage of the used oil and grease and collects the mater~al from each 
part~clpatlng property on a regular schedule T h ~ s  recyclmg scheme benefits the hotel by 
reduc~ng the d~scharge of 011 and grease to the sept~c tank (thus reducmg potent~al cloggmg 
problems In the tlle field) and helps the country by reduc~ng the amount of yellow grease 
Imported ~n to  Jama~ca for the production of anlmal feed If the hotel chooses to recycle ~ t s  
cookmg grease, ~t IS Important that the drum be kept covered (to prevent the ramwater 
dilut~on) and be kept free of contam~nants, wh~ch w ~ l l  make the grease non-recyclable 

Other Waste Management Issues 

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

Many hotels around the world have found success with a program In which the guest 
determines when sheets and towels are replaced The audit team suggests that Fern Hlll 
consider implementing a program of this type once other initiatives are already firmly 
established Guest reaction IS typically more positive ~f they can see that the hotel is truly 
concerned with protecting the environment They do not want to feel like they are making 
all of the sacrifices or that the hotel is simply trying to save money 

Fern Hill currently has a policy of changing linens every three days, but many housekeepers 
are e~ther uninformed about this policy or choose to change the sheets every day anyway 
The hotel does not glve its guests the option of reusing towels 

T h ~ s  program informs the guest that the hotel is interested m protecting the environment by 
reducing the amount of water and chemicals that it uses The towels portion of the program 
is stra~ghtforward guests are asked to leave their towels hanglng up if they wish to use them 
again or put them on the floor if they would like to have them replaced The sheets portlon 
of the program IS designed in one of two ways 

The guest 1s told that the hotel would like to save water by reduc~ng the number of sheets 
washed each day The guest is asked to leave a card on the door or on the bed indicatmg that 
~t 1s not necessary to change the sheets that day Otherwise, the guest's sheets are changed 
every day T h ~ s  method works but gets fairly low guest partic~pation, since even 
env~ronmentally-concerned guests often forget to ~nd~cate  that it is not necessary to change 
their sheets In the~r rush to leave the room in the morning, they neglect to leave the card In 
the correct place 

The guest is told that In an effort to save water, the hotel only changes sheets every two or 
three days (depending on the wordmg on the mater~als selected) If the guest would hke to 
have the sheets changed more frequently, the materials ask that a card be placed on the door 
or on the bed to have them changed that day This method puts the burden on the guest and 
therefore results In considerably higher part~c~pation Hotels that have implemented thls 
type of program In conjunction with towel reuse have found that thelr laundry costs are 
reduced by as much as 30% to 40% 

Once the hotel IS ready to begm t h ~ s  program, ~t should purchase attractwe, colorful in-room 
mater~als to communicate the program to the guest These mater~als are ava~lable through a 
varlety of sources, lncludmg the Car~bbean Hotel Assoc~ation The CHA cards offer two key 
advantages over some of the other cards on the market 

The design of the CHA materials W I I I  capture the guests' attention better than many other 
cards It is Important that the guests be clearly told abut the program so that they feel that 
they have been glven the opportunity to make a cho~ce The program is not des~gned to trlck 
the guest Into participatmg, but that 1s how they wrll feel ifthe program is not properly 
commun~cated 
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The CHA materials state that it IS the hotel's pollcy to change sheets every three days unless 
the guest would hke to have them changed more often As ~nd~cated above, thls is the 
verblage that results In the greatest savlngs 

If thls program 1s ~mplemented, housekeepers need to be properly tramed to carry ~t out 
effectively Housekeeper understanding of this program 1s cruclal Because of the high 
turnover rate m thls area, each new housekeeper must be fully tralned on the program Most 
hotels have found the greatest success wlth one of the following procedures 

Designating certaln days as sheet changing days Under thls format, all of the sheets In the 
hotel are changed on certain days of the week (for example Tuesdays and Fr~days) Instead of 
every three days This method makes ~t easy for the hotel to increase housekeeplng and 
laundry staff on those days ~f necessary and also gets the housekeepers in the hablt of 
recogn~zlng those days as sheet change days On the other days, the housekeepers wlll only 
change sheets In checkout rooms and rooms where the guest has requested a change 

Actually countlng off every three days and postlng a notlce In the housekeepmg area on the 
sheet changlng days Thls ensures that the sheets are changed on the exact schedule noted on 
the ~n-room materials and still makes ~t relat~vely easy for the housekeepers to know when to 
change the sheets As mentioned In the paragraph above, on the other two days the sheets 
would only be changed in the checkout rooms and rooms where the guest has requested a 
change 

Hotels have had difficulty tracklng the length of tlme that each guest has actually been in the 
room so that each guests' sheets are changed three days after they check In and then every 
three days after that Unless the hotel has a very complex reservation system, thls method of 
tracking sheet changlng IS nearly impossible If thls method IS possible, ~t results in the 
greatest savings, slnce either of the above alternatwes will often result rn chang~ng a guest's 
sheets one of the two days following check-ln when they technically are not yet ready to be 
changed 

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

Important that all of the housekeepers be fully tralned to understand thelr role In the 
lnltlatlve If they do not do what they are supposed to do, the program cannot be successful I 

Two other lssues are key to the success of thls program 

Even ~f the guest does not request that the sheets be changed on a glven day, ~f the 
housekeeper determmes that the sheets are solled, they should be changed anyway A 
bed should never be made wlth dirty lmens 

If a guest checks out early on a day when sheets were not changed, ~t IS Important that 
someone be designated to change the sheets before a new guest checks In One way to 
know for sure whether the sheets were changed 1s to leave the bedspread In a turn-down 
type of configuration when the sheets are lefe on the bed If the bed IS completely 
remade, ~t will look just llke a bed wlth fresh sheets, but leavlng the bedspread partly 
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turned back w ~ l l  allow anyone enterlng the room to know that the sheets have been used 

This program can result in tremendous savmgs for the hotel but only if it is implemented 
properly It 1s important that the proper materials be used, that the housekeepers be fully 
trained, and that everyone is left feeling good about the program 
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Project II: Implement a composting program 

Compost~ng has become the ~ncreasrngly popular method by whrch to d~spose of food scraps, 
floral waste and garden waste The hotel should start w ~ t h  a bas~c green waste (yard waste) 
compostmg program and then expand ~t to rnclude food waste as well unless ~t starts raislng 
pigs on the property 

A well-run compostmg programs y~elds slgnlficant benefits including 

a reduction in the cost of waste handling and disposal, 
a reduction in the env~ronmental impact resultrng from the d~sposal of wastes In 
dumps or landfills, 
it prov~des the property w ~ t h  a h~gh-profile program whlch can be advantageously 
used In publ~c relations and media efforts, 
it prov~des the property w ~ t h  a constant supply of h ~ g h  qual~ty fertrllzer and sod 
condit~oner 

Stud~es have revealed that up to 75% of waste generated in food service funct~ons conslsts of 
compostable food scraps and other organlc materials If the compostable material, along 
w~th  the recyclable plast~c, glass, and metal items are d~verted from the waste stream, the 
property can ach~eve a truly s~gnrficant reduct~on In the amount of waste generated by the 
food servlce area 

Both pre-consumer and post-consumer food scraps can be composted Pre-consumer food 
scraps ~nclude cutt~ngs left from vegetable preparations, as well as complete servlngs of food 
wh~ch have been prepared, left unserved, and cannot be reused Post-consumer scraps are 
food left on d~shes after meals have been served Although food scraps will be numerous 
and drverse, other wastes can be composted as well Below IS a lrst of commonly composted 
wastes 

Produce - vegetables, frults, peels, r~nds, salads, etc 
Bread and pastries, excess batter 
Frozen foods 
Coffee grounds/filters, tea bags 
Egg shells 
Flower waste (w~lted cut flowers from restaurants and guest rooms) 
Green waste from the garden and beach (grass, leaves, tw~gs, branches, seaweed) 
Paper Items - paper, napkms, paper towels, paper plates and cups, paper food 
wrappers 
Dalry products (see note 1 ) 
Seafood (see note 1 ) 
Meat trimmings, without bones or large quantltles of grease or fat (see note 1)  

Note ( I )  Although these Items can be composted, they often generate foul odors and 
attract animals and pests If the compost pile w ~ l l  be located close to publrc 
or work areas, Fern Hdl should exclude these Items from ~ t s  compostmg 
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program If these Items are composted, the compost pde should be kept 
covered 

Not everythmg IS compostable, and some materlals can lower the quallty of the finrshed 
compost or hamper the compostmg process The staff should be educated on the importance 
of preventing the following items from berng placed m the composting receptacles and the 
compostlng plle 

Garden waste contammated w ~ t h  pest~cides 
Weeds wrth heads/ seeds (these wlll reproduce quickly In the compost heap) 
Glass 
Metals 
Unsoded paper (if ~t can be recycled) 
Cardboard 
Plastlcs 
Alummum f o ~ l  or plastlc wrap 
Batteries 
D~seased plants 
Wood chlps from chem~cally treated wood products 

Contammatlon of compostable materlal can be avolded only tf employees know whlch Items 
should not be d~scarded In the contamer for compostable materlals Contmuous employee 
educat~on and motlvatlon and appropr~ate slgnage wdl help In most Instances, placing a sign 
on a contamer whlch reads "Compost only - no bones, plastics, glass or metals" should 
make the polnt 

Hotels and resorts often find ~t easier to have the compostmg program evolve slowly, that IS, 
to start w ~ t h  flower and garden wastes and pre-consumer food scraps from prep statlons In 
the kitchens, then add add~tlonal materlals hke paper, and finally add post-consumer 
leftovers from guests' and employees' plates T h ~ s  1s the process that IS recommended for 
Fern H ~ l l  

Fern HIII may find ~t beneficlal to purchase a wood ch~pper and paper shredder to allow even 
more Items to be composted Large pieces of wood (branches, lumber) and full pleces of 
paper cannot be added to the compost plie The ch~pper and shredder can be used to convert - 
these Items to a more manageable slze (less than one ~nch) so that they wdl decompose more 
read~ly - 

0 

In addlt~on the compostmg slte should be large enough for all phases of compostmg 
(unloadmg mater~als stormg ~tems before they are added to the compost, aeratlngl mlxrng 
the compost, stormg equipment such as the ch~pper, and stormg the fin~shed compost before 
~t can be used) The hotel should also burld a fence around the compostlng slte to h ~ d e  ~t 
from guest vlew and to prevent rodents and other an~mals from entermg the area Some 
Items used In a compost plle wrll be unattractwe or will attract anlmals, mahmg thls fence 
necessary The hotel should also ensure proper dramage from the slte, qu~ckly clean up any 
food sp~lls, and add food waste to the center of the pde to prevent bad odors 

Hagler Badly 
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It IS espec~ally ~mportant to ensure that the compost pde IS properly aerated Aerat~on helps 
the bacter~a In the pile to grow faster, which speeds the decomposit~on process The staff 
overseeing the composting program should aerate the p~le,  e~ther manually or w ~ t h  a small 
bulldozer (dependmg on the slze of the p~le), at least once each week W~thout proper 
aerat~on, the compost pde will develop a rotten-egg odor and wtll take much longer to fully 
decompose 

It IS important to keep the program s~mple and efficient, m the long-run, ~t should not require 
add~t~onal staff t ~ m e  In fact, the system, In coordmat~on w ~ t h  a comprehens~ve recycling 
program, can streamline the ent~re d~sposal system from both a labor and a space effic~ency 
standpo~nt 

Once the compost is ready for use (usually in about one month ~f the pile IS managed 
properly), the resulting product should be used on the grounds Compost IS classdied as a 
soil cond~t~oner, not a fert~lizer, because ~ t s  levels of nitrogen, potassium, and phosphorus 
are not as h ~ g h  as commerc~al fert~l~zers Ftn~shed compost w ~ l l  add these elements to the 
soil but wdl add them much more slowly and m lower quant~t~es than fertil~zers Unlike 
fert~l~zers, compost also adds organlc mater~al to the sod, Increases the water-retamng 
capab~l~ t~es  of sandy sod, and promotes root growth The compost should be used over 
grassy areas or as a mulch around plants 

Hagler Badly 





Appendix 11: Summary of Fern Lll's env~ronmental aspects, impacts and EMS object~ves 

Type of envlron 
aspect of the 

hotel's actlvlt~es 

WATER USE 

ENERGY USE 

SOLID WASTE 

GENERATION 

GENERATION OF 

WATER 

POLLUTANTS 

U S E  OF 

HAZARDOUS 
PRODUCTS 

GENERATION OF 
AIR EMISSIONS 

DAMAGE TO THE 
ECOSYSTEM 

Type of actlv~ties wh~ch  have these Env~ronmental Impact of the 
envlronrnental aspects 

Objective of the 
property's EMS 

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

Operation of atc unlts, water heaters, 
washlng machmes, dryers and pool 

pumps 
Use of hot water and llghtlng 

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

Laundry room operatlons (e g , use of 
phosphate based detergents) 
General housekeeplng and cleanmg 
operatlons (excessive use of chemlcal 
cleanlng and dlslnfectlng products) 
Malntenance operatlons (improper 
dlsposal of used 011 and spent solvents) 
Food preparatlon (d~sposal of greaseloll) 

Laundry room operatlons (use of bleach, 
and acld or caustlc cleaners) 
General housekeeplng and cleaning 
operatlons (use of bleach toxic cleaning 
chemlcals msectlcides) 
Malntenance operations (use of lead 
pamt, dram clearlng chemlcals) 
Grounds keepmg (pest~c~des/insectlc~des) 

Malntenance operatlons (e g release of 
CFC from air-condttlonmg unlts use of 
solvents) 
General housekeeplng and cleanmg 
operatlons (use of aerosols) 
Grounds keepmg (~nsec t~c~de  foggtng) 

Use of fertilizer lnsectlcldes and 
pestlcldes In the gardens 

Inefficient use of a valuable 
resource 

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

Dlsposal of solld wastes m 
madequate munlc~pal dumps 
Contarnlnatlon 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 surrounding 
the property 

Reduce water 
consumptlon 

Reduce energy 
consumptlon 

Reduce the amount 
of sohd waste 
generated by the 

property 

Reduce the 
pollutant load 
contamed m the 
hotel's effluent 

Reduce the number 
and amount of 
hazardous products 
used on the 

property 
Improve gray water 
handling 

Phase out CFC 
refr~gerants 
Reduce the use of 
solvents 
~nsect~c~des  
pestlc~des 

Reduce the damage 
caused by the 
property's 
operatlons on the 
ecosystem 



Appendix Ill 

Action 

mplement a leak detectlon and prevention program 

Prepare a plan for canyrng out a monthly lnspectlon of the property's water 
d~strrbut~on system, guest bathrooms, publ~c restrooms, k~tchen, bar, beach 
showers, and lrrlgatlan system 

Develop the checkl~st forms that will be used to track the preventlve mamtenance 
work conducted by t h ~ s  program 

Hold a trainlng workshop to teach housekeep~ng staff on how to detect and report 
malfunct~onmg equipment and leaks Prepare a summary of t h ~ s  ~nformat~on for 
inclusion m housekeep~ng staffs tralnlng manual 

Begm the first round of lnspectlons Repeat the cycle of lnspectlon each month 

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

[nstall 1 6 US gallonlflush to~lets m the beach-srde publ~c restrooms 

Ident~fy the typehrand of 1 6 US gal/flush to~lets wh~ch have glven sat~sfactory 
results m Jama~ca Get recommendat~ons from mamtenance staff of other hotels 

Contact vendor and place order for 4 un~ts 

Install the unlts 

Mon~tor weekly to ensure proper performance Contmue the weekly monltormg 
for two months following ~nstallat~on 

Water consumption monitor~ng program 

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

Train all members of the mamtenance staff on how to properly read the meters 
enter the ~nformat~on on the forms and calculate the property s weekly water 
consumptlon 

Begm collecting the water consumpt~on monltormg program 

On the first day of each month calculate the total water consumpt~on and collect 
total guest n~ght figures for the prevlous month Calculate IGIGN value for the 
prevlous month Prov~de the IGIGN figure to the Green Team 

By whom 

Doe 

Doe 

; Bush 

vlamt staff 

Doe 

Peters 

5 Holmes 

' Peters 

Peters 

r Rex 

T Rex 

damt staff 

Peters 

Target date 

12/1/97 

1/1/98 

1/15/98 

2/1/98 - onw 

3/1/98 - onw 

2/1/98 

3/1/98 

< 1 mth after 
recelpt 
after 
mstallation 

12/1/97 

1211 5/97 

1/1/98 - onw 

211 198 - onw 

Actual 
date - 



Appendix IV 

- - 

Guest room preparatlon checkl~st 

If the guests have left thelr d c  running, leave the guest room door closed during room 
preparatlon If the door must be left open, turn the air conditioner off 

Do not replace the trash can liners (plastic bags) unless these are solled or otherwise 
unacceptable for further use 

Report all malfunct~onmg equipment to the hotel operator -- contact the maintenance 
department dlrectly only ~f the need for repalr 1s urgent 

Pay particular attention to water leaks in to~lets, faucets and shower heads, excesslvely h g h  
flows from faucets or shower heads, stick~ng toilet flush handles, sink and bathtub stoppers 
which don't work or don't fit properly, damaged windows or louvers, scaldmg hot water, 
malfunctioning air condit~oners 

Collect all recyclable items placed in the guest room green recycling containers 
Recyclable item conslst of 

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

metal cans 
0 newspaper 
0 wh~te paper 

At the end of your shift, place all collected recyclables In the appropriate recycling bins 
located by the laundry room 

Before leavmg the guest room 

0 turn off all hghts, televisions and rad~os 
0 turn the a k  unlt to the low cool" settmg lf the guests have left the d c  running 
o if the a k  is left on, make sure that all windows and louvers are properly closed, 

ensure that faucets and to~lets are not running 

Towel and h e n  reuse program 

. 

By whom 

All house- 
keepmg 
staff 

Date 

Start on 
1210 1/97 



Appendix V 

Sample water and electricity monitoring forms 



Water - Mo&a-xing farm 

Meter number Month and year Readmg umts 

Day 1 BY Meter reading Consumpt~on Comments or correctwe actlon 

Insert here the last meter readmg of the previous month 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

Total monthly consumptlon 

Number of guest nights for the month = 

Water consumption index = (monthly water consumptlon) / (number of guest n~ghts) 
- - 



Example of a partrally completed water monrtormg form 

W.'a&r Mon$&ng form 
Meter number 34,524,356 Month and year December 1997 Reading unlts Thousand ~mperial gallons 

Day I BY I Meter readmg I Consumpt~on I Comments or correctrve actlon 

1 7 1  15,234 600- 1 a Insert here the last meter readmg of the prevlous month 

11 1 I PGM I 15,256 700 1 15,256 700 - 15,234 600 = 22 100 1 

etc 

2 

3 

4 

PGM 

PGM 

PGM 

25 

26 

27 

28 

Because of jump m water consumptlon, 
maintenance began ~nspection of water 

d~stribution system 

15,278 300 

15,302 500 

15 322 200 

PGM 

PGM 

PGM 

PGM 

29 

3 0 

- -- -- 

D~scovered leak m property's main 
distr~butron h e  

Leak was fixed at 10 30 PM 

15,278 300 - 15,256 700 =21 600 

24 200 

19 700 

Total monthly consumption 1 16 050 300 - 15 234 600 = 8 15 700 thousand ~mperral gallons 

15 768 700 

15 791 600 

15 880 900 

PGM 

PGM 

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

21 800 

22 900 

89 300 

Water consumptlon mdex 

16 006 200 

16,027 500 

= (81 5 700 lmper~a l  gallons) 1 (3 077 GN) 
= 265 1 Imper~al  gallonslGN 

29 800 

21 300 



11 Meter number Month and year Mult~plier 
11 Day I By I Meter reading I Change m meter readmg I Comments or corrective actlon 1''' ' 'i I C. Insert here the last meter reading of the prevlous month 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

Total change m meter reading for the month 

Total monthly electr~city consumption = total change in meter reading x multiplier = kwh  
Number of guest nights for the month = 

Electr~city consumption lndex = (monthly elec consumption) / (number of guest nights) = 



Appendix V1 

Flow diverters: Technical information 



smart .mc I 

INSTALLS IN SECONDS 
ON ALMOST ANY 

STANDARD TOILET! 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\, 

IN-HOME WATER USE 

Aquasaber 
FOR STANDARD TOILETS 

AquaSaver" saves water by 
substant~ally reduclng overflow 
durmg recovery - less water IS 
wasted because thetankf~llsfaster 

OVERFLOW You save on every flush the tank fills to 

TOILET 1 1 1 1 "" capacity faster and your to~let operates at 

TANK maximum eff~c~ency because proper tank 
volume is maintained 

You can save from 5 to 1 Ogallon of water - per flush when an AquaSaver' is properly 
installed In the pos~t~on shown In the ~llus 
tration (one spout In the the lollet bowl ref~l l l  
overflow pipe three spouts wts~de the p~pe) 
an average Illmots lam~ly can save up lo  16 

I ! gallons of water everyday' 

B a s e  on l~gures suml~ed by the illlnas Demrlmenl of 
Commerce and Pubic AMa n 

The new AquaSaverTM from Aqua Smart? Inc , saves water by controlling 
the amount of water feedmg ~n to  the toilet bowl refillbverflow pipe Only the 
amount of water necessary for proper functlonfng goes into the bowl and 
the tank f~lls faster, reducmg the amount of water used on every flush 

I 
St LOUIS based lndustrlal Testmg Laboratories, Inc, ran performance 

tests on the dev~ce and reported a water savlngs from onelralf gallon to one 
gallon per flush, depending on t o k t  model and tank capacity And, best of 
all to~lets function property because proper tank volume is mamtained 

I 
The environmental Impact of the dev~ce goes far beyond the economlc 

savlngs for lndlvldual users whlch can be substantla1 slnce 45% of 
household water usage IS attributed to toilets (see chart at left) Every gallon 

D 
of water saved from tang  flushed Into munrclpal 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 w~ll be pleasantly surpr~sed at how much you can save after 
~nstallfng the AquaSaverTM In your home, apartment complex hotellmotel 

I 
nursing home etc In Boston MA, you can save $135 00 per year on a fam~ly 
of four by usmg the AquaSaverw Good Results wouldn t you say31 I 

Source Natlonal W ~ l d l ~ f e  Federat~on 



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

How It Works 
INSTiULS IN SECONDS 

ON ALMOST ANY 
STANDARD TOllET 

The Problem Fits  most 
AS the todet ref*, some of the water a Every Toilet' 

duected rnto the overflow pipe r e m g  the bowl 
The bowl wffl conmue to fill untd the tank 1s 

full Mos t  todet bowls wdl take water beyond the 
amount requlred to have a satsfactory surface area 
and even o v e d  

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

The Solution 
The AquaSak er allou s the toiler to re-direct 

thls incoming u ater 
T h ~ s  alloms the tank to fill faster and 

because it can be adjusted mill assure the 
minimum effecti~e amount of rn ater in the bou 1 

Installat~on 
ert) OD ner that 
proper amount 

of the Aql 
: the toilet 
of water 

For more ~nforrnation 
contact your dlstnbutor 

Aquasaver can be / 
/ used wrth 

1, 2, or 3 spouts 
rnto the overflow prpe 7 

~aSak er assures the p r o p  
m 111 onl, take in the 

Your Refill Hos 



INSTALLATION INSTRUCIIONS (See ~nsadc pcturu) 
Detach exutlng todet bowl refill hose fmm the refi/overflow 
ppe If then is a chp remove it - rf there is a u p  on the refdl 
ppe  removelt 
Inmt AquaSava rnm cud of hosc 

AquaSava onto the bowl refill/overflow p p e  so that any 
one spout is lndde the plpe and the m u l u n g  t h m  rpoutr ut 
wtrlde the ppc 
After fluslung the water level m the bowl may or may not be a 
httle lower rhan before. If you prefer marc water In the bowl 
adjut AquaSaver by plrang two spouts into the prpe 

QUESTIONS THAT YOU MIGHT HAVE 
Do all ~nstdabons take Q& a few seconds? And a n  all stools - 
A. Yes In most cascs However some refd ppcs arc not a plashc or 
metal ppc  but rather m cast lnto the tank. In those cases the walk 
of the refill are too h c k  for the Aquasaver to fit onto - merely fit 
a hose (avdable at hardwan stores) onto one of the spouts of the 
AquaSaver & place ~t (the hose) Into the reflll plpe The ~mportant 
thmg is One spout In & three out 
B On the Mansfield mdet the refill tube and the flapper arc one out 
and when the tollet n flushed they both hft up Agmn the 
AquaSaver wdl need to be fitted wth  a hose on one spout 
C Kohler and Crane tach have an expcnslve model where the refdl 
ppe IS brult mto the ballcock and the AquaSaver wdl not work 
D Some tmlet refill ppa have a cap on them that you can remove 
by t w ~ s ~ g  upward 
E You can rnstall the AquaSaver any of these ways just keep m 
mnd that you can cut hoses to length needed to pomhon AquaSaver 
so one spout fitted wtha  hose goes into therefill ppe and three spouts 
mto the tank. 
What water level should be in the t d e t  tank? 
A S o m ~ m e s  you anll see the water h e  mark on the tank. The 
water level should be wthm one half mch f m  the top of the refill 
PIP= . . 

Does the &&aver work wth re~lacement Flmdmastcr~ 
A. Yea The Fltudrnuta adlusts the watm level w h  1R rnch 
from the top of the refill ppc It 1s not then to save water The water 
level wll  vary wth Qfferent todeu Do not adjust the Flmdmastn 
below the recommended In lnch from the top of the refill ppc 
What should vou look for before 
A Make sure the water level is m e d  on all the way 
B Check water level rn the tank - agam 1R mch from the top of the 
refill ppe (These h g s  wdl d u c e  flush quality - repcat fluslungs 
defeat the purpose of the Aquasaver ) 
Docs the & u h r g ~ w o r k  wth the bnck. the ~lastlc bae or thp 
watn 
A. No The q d l t y  of the flush bas been slgIllfruntly d u c e d  If 
wed m contlahon wth these devlca When m n g  the AquaSaver 
you get a q d t y  flush. .ad moat ~mporuntly yoo save 
Docs the A-ver work on the new 1.6 uallon tank? 
A Y u  but not rulomrncnded There is very httle uvmgs and the 
1 6 gallon t o l l e ~  rrc h n n g  problems wth  theu q d t y  flush even 
before the mstallahon of the Aquaaver  We feel the AquaSaver 
wdl be more effechve on tank & & s  ranglng from 3 5  to i gallons 
Is rhc refilhose alwavs the &t slzc to SLID onto rhc mu& smut - 
A Somcnmcs the refd hose 1s stretched or In some cases just a 1111le 
larger OD Lf h e  end of the refill hose IS stretched cut off about 1R 
mch and then ms.en Into the Aquasaver If however the refill hose 
u too large OD use a short scchon of hose (available at hardware 
stores) and lnscrtlnto the toolargercfiU hose that 1s In p l a a  then snap 
Aquasaver into the slcp down nzc Remember you can cut and 
poanon as needed to get hosu lengths needed to accompltsh the 
obj"nve of one spout m the refill and three out 
Js the amount of watn COW out of each of the four s m u t s  wuallv 
fie same in velum? 
k Yes The AquaSaver has been carefully engineered to acheve that 
0bjCCbve The volums of water connng mto the AquaSaver at h e  
~ntakcu exactly the svntcormng out each spout. Therefore ttdoes not 

m 
AVE WATER? I 

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 To refill the tank, and 2 To refill the toilet bowl 

I 
stool The problem with this situation is that water 
contmues runnrng into the bowl untll the tank 1s 
full and most of t h ~ s  water goes down the drain 

B 
therefore wasted The AquaSaver redirects this 
incoming water by only puttmg 114th as much Into 
the bowl - the other 3/4ths is directed into the tank 
- causing the tank to fill faster 

I 
I 

JN-HOME WATER USE 

Source Natronal Wrldlrfe Federatron 

matter which of the four spouts is routed into the refill ppc 



ION ON V W O U S  TO- 

Normal installation 

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

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

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

- -- 

Fluid Master - Install as shown in diagram 

, 



Appendix VI I 

B) Total rooms ava~lable each day = 

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

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

FERN 

Day 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

27 

28 

29 

30 
3 1 

Total 

Total number of guests 

HILL CLUB HOTEL 

# of rooms occup~ed 

( = A )  

MONTHNEAR 

Number of foreign guests Number of local guests 


