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Executive Summary 

What IS an env~ronmental management system? 

An envlronmental management system (EMS) is a management tool through which a 
property can evaluate and improve its environmental performance, and establish, achieve 
and sustam its own environmental performance objectives 

Why should Tree House develop an EMS? 

An EMS wlll help Tree House sustain the social and physlcal envlronment on which ~t 
depends for ~ t s  surwval Tourlsts vlsit Negril to savor the beauty of its reefs, beaches 
and nature and to experience the warmth and kindness of ~ t s  people The day Negrll 
loses these valuable attributes will mark the end of its tourism Industry 

Hotel guests are lncreaslngly taking an Interest in the envlronment A recent poll 
conducted by Conde Nast Traveler revealed that 

91% of the respondents were concerned about the environmental condltlons at the 
destination to whlch they are maklng travel plans, 
50% claimed that the environment had become a factor in their travel plannmg over 
the last ten years, 
25% have changed travel plans because of what they perceived to be an 
envlronmental Issue at their chosen destination 

The "green" image created and sustamed through an effective EMS will therefore 
provide Tree House with an additional marketing tool 

Since many envlronmental measures are aimed at reducing the consumption of water 
energy, chemicals and materials, an effectwe EMS will help the property save money 
and ensure the sustamability of the measures and actlons that yield these savlngs 

During the course of the audit, the EAST team reviewed Tree House s water energy 
chemicals and materials consumption practices evaluated its p o l ~ c ~ e s  procedures and 
management structure ident~fied ways to improve its environmental performance and 
develop an effectwe EMS As illustrated in the following section the audit revealed that 
Tree House could greatly benefit by becoming a more "env~ronmentally friendly 

property 

Hagler Bailly 



EMS Audzt of the Negrll Tree House Hotel EAST Project Page 2 

Summary of the Costs and Benefits of Selected Recommendations 

The following table summarizes the costs and benefits of 14 of the more than 60 recommendatlons presented 
in this report The detailed analysis of these 14 recommendations, or projects, is presented in Section 5 of 
this report 

Project no and 
descrlptlon 

Environmental benefits Implementat~on 
cost 

60 J$ per aerator 

Payback 
p e r ~ o d  

8 days 

1 < 2 5  

1) Install flow aerators 
on all faucets 

Reduces water consumptlon and 
wastewater generation 
Saves energy 

2,770 J$/year for 
each typical back- 

of-house faucet 

2) Install low-flow 
shower heads 

Reduces water consumptlon and 
wastewater generatlon 
Saves energy 

4,240 J$/year for 
each typ~cal guest 

bathroom 

300 to 850 J$ per 
shower head 

-- - 

3) Replace exlstlng 
todets w ~ t h  water- 
savlng models 

930 J$/year for 1,000 J$ per guest 
guest bathrooms I bathroom 

Reduces water consumptlon and 
wastewater generatlon 

2,920 J$/year for 
publ~c restrooms 

7,470 J$/year for all 4 000 J$ < 7 months 
- - -  - - - - -  

Reduces water consumptlon and 
wastewater generation 

4) Install flow dlverters 
In to~let tanks I guest rooms I 

-- - 

5) Install d~splacement 
dev~ces in to~let  tanks 

Reduces water consumption and 
wastewater generatlon 

7 470 J$/year for all 1 1,600 J$ 1 < 3 months I 
guest rooms I I I 

I 

not yet determmed probably 
- 

6) Use ramwater for 
laundry operations 

- - - - - - - - 

Reduces the use of NWC water 
Reduces the use of water softening 
chemicals 

94,000 J$/year for a 
20 000 tt' catchment 

area I 
5 weeks 1 7) Convert from electrlc Reduces the cost of Tree House s 

b~lllng rate 20 to rate I electr~c~ty 

Hagler Badly 
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llghtlng m gardens 

-- 

Implement a waste 
management program 

11) Eliminate the routme 
use of Petrotherm 

12) Implement a h e n  
and towel reuse 
program 

13) Sw~tch alr 
cond~t~oners off In 
unoccupied rooms r- 

14) Implement a 
compostmg program 

Reduces electrlclty consumptlon 

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

Reduces the d~scharge of Petrotherm 
(1 e , sulfuric acld) to the morass and 
to the property's ttle fields 

Reduces water consumptlon and 
wastewater generatlon 
Reduces energy consumptlon 
Reduces chemicals consumptlon 

Reduces energy consumptlon 
Increases the servlce hfe of the atc 
unlts 

Reduces the volume of soltd waste 
generated by the property 
Provides the property wlth a free 
source of fert~ltzer and so11 
condlt~oner 

unknown 

can reduce laundry 
costs by up to 40% 

unknown 

178 J$ per energy- 
efficlent bulb 

moderate 

labor = 10,400 
J$/year 

equipment = 

8,800 J$ 

low to moderate 

< 9 months 

probably 
<1 year 

< 3 weeks 

almost 
lmmedlate 

< 2 month: 

probably 
<1 year 

Hagler Badly 
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I. Introduction 

I I EAST Project 

The Environmental Audits for Sustamable Tourism (EAST) Project is an activity funded by 
the U S Agency for International Development (USAID) that 1s deslgned to assist the 
tourism and hospitality industry implement effective envtronmental management systems 
(EMS) 

The spec~fic objectives of this project are (1) to develop greater awareness and 
understanding of the benefits of environmental management systems and audits among 
hoteliers, restaurateurs, allied tourism businesses, as well as In the manufacturmg industry, 
(2) to train Jamaican consultants on EMS auditlng techniques, (3) to assist a select, 
representative number of tourism establishments in carrying out envtronmental audits, and 
(4) to help finance, on a cost-shar~ng bass, specific aud~t  recommendations in the 
part~cipating establishments to demonstrate the financral benefit of the systematic 
application of environmentally friendly practices and, thereby, encourage others In the 
tourism ~ndustry to do likewise EAST is being implemented by Hagler Ballly Services 
(USA) under the dtrection of USAIDIJamalca and the Jamaica Hotel and Tourlst 
Association 

12 Aud~t Team 

The audit of the Tree House Hotel was conducted by an interdlsciplmary team In August 
1997 The team members lncluded Hugh Cresser, EAST Project Coordinator, Peter Illig, 
Team Leader and EMS Spec~al~st, Hagler Badly (USA), Patr~cio Gonzalez, Env~ronmental 
Engineer, Hagler Badly (USA), Kimberly Moffitt, Hotel Operations Speclalist, HVS 
Internat~onal (USA), Adam Abelson, Hotel Marketing Spec~alist, HVS International (USA), 
Lloyd Marsh, Senlor Energy Engineer, Metrocad (Jamaica), Dmsdale Will~ams, Energy 
Engineer, Metrocad (Jama~ca) 

The EMS audit cons~sted of a detaded analys~s of all departments and key service areas 
des~gned to ident~fy the environmental aspects and tmpacts of the property's activltles, and 
to formulate recommendat~ons on how to improve the property's environmental 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 following issues 
I S 0  1400 EMS gap analys~s 
Water use and wastewater generatlon 
Energy use and efficiency 
Sol~d waste generatlon and handlmg 

r Chemicals use and management 
Hotel procedures and operations 

Hagler Badly 
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2. Background Information 

2 1 Descr~pt~on of the Property 

Tree House IS a 66-room beachfront hotel located on Norman Manley Boulevard in Negril, 
Jamaica T h ~ s  property 1s owned by Mr Jlmmy Jackson 

Tree House has varlous facdities for ~ t s  guests' comfort and entertainment, ~ncluding 

a g1f3 shop, 
t a restaurant and bar m the main budding, 

a pool-side restaurant and bar, 
a water sports center, 
a swimming pool and a Jacuzn 

2 2 Occupancy Data 

The occupancy lnformation glven by Tree House to the audit team covers the 12-month 
perlod from August 1996 to July 1997 This data is summarlzed in the following table and is 
used as the basls for the calculations presented m this report 

I Month 

August 1996 
September 
October 
November 
December 
January 1997 
February 
March 
Apr~l 
May 
June 

I Annual total 

Occupancy 
(room n~ghts, RN) 

Guest N~ghts 
(GN) 

Thls data ylelds the following occupancy crlterla for Tree House 

Average occupancy = 1,402 RN/month 
= 3 2 14 GNImonth 

Hagler Badly 
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2 3 Water Consumptlon and Wastewater Generation 

2 3 1 Current water use at Tree House 

The water consumptlon ~nformatlon collected by the audtt team IS presented In the following 
tables and graph T ~ I S  data IS used as the baas  for the calculations presented in this report 

NWC water consumpt~on figures for the property's three water malns 

Month 

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

Annual total 

2" maln 
meter #93120311 

1" maln - meter 
#36982621 

Consumptlon figures are glven In Imper~al gallons ( 

1 
IG) 

1" main - no meter 
(1) (bdl number 86298) 

150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150 000 
150 000 

Note ( I )  Tree House's second 1" main IS not equ~pped wlth a meter NWC estimates the 
output of this maln at I50,OOO IG per month This issue will be further discussed 
in Section 4 of t h ~ s  report 

I Total NWC water consumpt~on figures for the Tree House Hotel 

Water use 
IGImonth 

August 1996 
September 
October 
November 
December 
January 1997 
February 
March 
April 

May 
June 
July 

Annual total 

Water cost I Unlt cost 
J$/month J$/1,000 IG 

- - 

Occupancy 
GNImonth 

Use per GN 
IGIGN 

Hagler Badly 
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Water consumpt~on per guest nlght 

roo t I 

O L  I I I I I I I 
I I I I I I 

Aug 9% Ssp Oct Nov Doc Jan 97 Fob Msr Apr May Jun Jul 

Water use IGIguest nights + Occupancy guest n~ghumonth 

Based on thrs data, the average water and wastewater figures for Tree House are 

Current water cost = 200 J$/1,000 IG 

Average water use = (8,O 1 1,000 IGIvear) 1 (1 2 monthslyear) 
= 667,580 IGImonth 
= (8,011,000 IGIyear) /(38,573 guest nrghtslyear) 
= 208 IGIguest n~ght  

As can be clearly seen In the graph Tree House's water consumptron Index (I  e , the 
consumpt~on of water per guest nrght) vanes w~dely throughout the year In fact, the water 
consumptton rndex for September (3 12 IGIGN), the lowest occupancy month IS more than 2 
tlmes h~gher than that for March (134 IGIGN) the h~ghest occupancy month Although the 
water consumpt~on mdex IS expected to vary w ~ t h  tlme because of changes In weather 
occupancy rates and guest type (e g large Influx of college students durlng sprlng break) 
the 230% var~atlon seen at Tree House 1s evcesslvely hlgh 

Tree House should, therefore, ~nvest~gate why ~t takes 2 3 t~mes  more water to prov~de a 
I room nlght In June as ~t does In December I 

Hagler Badly 
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2 3 2 Impact of water conservat~on at Tree House 

Because of the high cost of water, it 1s In t h ~ s  property's best Interest to engage In an 
aggressive water conservation program The comparison made in the following table 
between Tree House and a "water effic~ent" hotel (as defined by the Internatlonal Hotels 
Environmental Init~ative) shows that t h ~ s  property could ach~eve s~gnlficant savlngs 
through water conservat~on In add~t~on to the financial benefits, a reduction In water 
consumption w~ll  also reduce the hydraulic loadmg on the property's wastewater d~sposal 
system and, thereby, Improve tts performance Hydraulically overloaded septlc tanks 
have short wastewater retention times wh~ch prevent the proper settlmg of sohds and 
flotatron of 011s and fats Short retent~on t~mes thus Increase the d~scharge of sollds from 
the sept~c tank and the r~sk  of cloggmg the tlle field 

Average water consumpt~on for hotels Savmgs d Tree House ach~eved the water 
consumpt~on of a water effic~ent property 

1 

Notes The figures presented In thls table are based on the occupancy figures 
presented In sectlon 2 2 of t h ~ s  report 

Locat~on 

Water efficient hotel 

Tree House 

The Internatlonal Hotels Environmental Initiative uses the following figures to 
rate the relatlve water efficiency of hotels 

I I I 

Water use 

128 IGIguest nlght 

208 IGIguest night 

Property s ~ z e  

It appears that, after the completion of Negnl's new sewer system and wastewater 
treatment plant In mld-1999 the cost of the water supplled by the NWC wlll Increase by 
a factor of two 

Water savlngs 

3,085,000 IGIyear 

Water effic~ency rat~ng - water use figures are In IGIguest n~ght 
(w~th gardens and 

laundry) 

50 150 rooms 

The reader should therefore keep In mmd that the water conservat~on measures 
proposed In thls report wlll have In the near future an even greater Impact on 
reduclng Tree House s utlllty costs 

J$ savlngs 

6 17,000 J$/year 

Hagler Badly 

Good 

< 128 

Very poor 

> 177 

Tree House 

208 

Fa~r  

128- 148 

Poor 

148- 177 
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The electr~clty consumptlon mformat~on collected by the aud~t team from Tree House's 
JPSCO b~lls 1s presented in the follow~ng table and graph 

Month I kWhlmonth 

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

Annual total 1 802,095 1 3,713,702 

GNImonth kWh/GN 

Electricity consumptlon per guest nrght 
120 5000 

I I I I I I I I I I I I 
Jul96 Aug S*p Ocl Nov Doc Jan 87 Fab Mmr Apr May Jun 

+ Occupancy GNlrnonth e Electrlclty use kWhlGN 1 

Hagler Badly 
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Based on thls data, the average electricity figures for Tree House are 

Average energy consurnptlon = (802,095 kWh/year) I (12 monthslyear) 
= 66,841 kwhlmonth 
= (802,095 kWh/year) 1 (38,573 guest nightslyear) 
= 20 7 kWhlGN 

As can be seen in the graph, Tree House's electricity consurnptlon index (1 e , the 
consurnptlon of electrlcity per guest nlght) varies widely throughout the year In fact, the 
electrlcity consumptlon index for September (33 6 kWh/GN), the lowest occupancy month, 
IS 2 7 tlmes higher than that of March (12 5 kWhIGN), the highest occupancy month 
Although the electrmty consurnptlon Index IS expected to vary w ~ t h  tlme because of changes 
In weather, occupancy rates and guest type (e g , large influx of college students during 
spring break), and because of the existence of power loads that are not affected by occupancy 
(e g , pool pumps, public area lightmg), the 270% varlatlon seen at Tree House is excessively 
htgh 

Tree House should therefore Investigate why ~ t s  energy consurnptlon per guest n~ght  1s 2 7 
times hlgher In September than in March 

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

3 1 Ennronmental Management System (EMS) Overview 

Becomlng an env~ronmentally frlendly property is not a challenge that can be met overnight 
It IS a long-term commitment and a continuous process of improvement whlch should be 
Integrated In the dally operations at a pace which IS rlght for each property The key phases 
In the creatlon and development of an effectlve env~ronmental management system are 
dlustrated below 

11 MOTIVATION 11 
Appolnt a program Champion 
Create a Green Team 11 
Develop an environmental pol~cy 
Mot~vate staff 

PLANNING ACTION 
Select and assess the focus areas 

Prepare a plan 
Set targets 

YEARLY CYCLE 

REVIEWING PROGRESS 
Monitor progress 

Conduct an annual revlew 4- 

TAKING ACTION 
Prepare personal action plans 
Provide support and trainlng 

Publish results 

Note T h ~ s  EMS cycle 1s based on the approach developed by the Internat~onal 
Hotels Env~ronmental Inltrat~ve 

The four phases are 

t Motwation -- In wh~ch you begm to mtegrate the lnltlatlve In your property by 
appomtlng a ' Champ~on" to coordmate the program creatmg a ' Green Team" to asslst 
In the ~mplementat~on and mon~tor~ng of the program, developlng a pol~cy whlch defines 
the property's env~ronmental objectives, and by motlvatlng the staff to partlclpate and 
contr~bute to the program 

Hagler Badly 
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Plannmg act~on -- in which you select and conduct a detailed review of the property's 
prlorlty areas, ~dent~fy measures to be taken, prepare an action plan and set a timetable 
for the ~mplementat~on of the program 

Malung ~t happen -- in which staff commitment is gained for the action plan, 
responsibil~ties are allocated, and the plan IS implemented 

Rewewmg process -- in whrch progress is monitored agalnst set targets and objectives, 
an annual revlew of overall progress is conducted to assess the successes and failures, 
and priorities are set for the coming year 

As shown above, phases 2 ,3  and 4 form a yearly envlronmental management cycle Each 
year the property will go back though this cycle agaln, using the review of the prevlous 
year's successes and failures to improve the effectiveness of its EMS and revise, if 
necessary, ~ t s  environmental pollcy 

Before Tree House can begin to mot~vate ~ t s  staff to participate in an envlronmental 
program, ~t must address general staff morale lssues The audit team found a poor employee 
morale and and a lack of cohesiveness among the staff at the hotel There seems to be an 
~nsuffic~ent commitment to quality service and a feeling of discouragement Staff 
cooperation is essent~al to the success of the hotel and the success of any environmental 
effort, so addressing this issue should be a top pr~ority 

3 2 1 Appolnt the envlronmental program's "Champron" 

Once the hotel is ready to move ahead with ~ t s  environmental program, Tree House will need 
to appolnt a "Champ~on" who wlll have the responsibility for coordinating and implementing 
the envlronmental program Thls person must have a good operational knowledge of the 
hotel, the respect of other employees, a comm~tment to the project and the full support of 
the property's owners and top management The Champ~on will keep the envlronmental 
program on h e ,  ensure good busmess and envlronmental results are achieved, and ensure 
the partlclpation or cooperation of all staff members 

3 2 2 Create a "Green Team" 

The creatlon of a "Green Team' IS crucial to ensure the introduction and the ~mplementatlon 
of envlronmental pollcles The functions of the Green Team include 

asslst the program Champ~on In the day-to-day management, supenwon and 
troubleshoot~ng of the envlronmental program, 
keep the property's staff motivated and dedrcated to the prlnclples of the environmental 
program, 
develop new ideas and strategies for improvrng the program, 

Hagler Badly 
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act as the principal llnk between the property and local community groups or 
environmental organlzatlons 

To be most effectwe, the Green Team must be composed of highly motivated ~nd~v~dua l s ,  
selected from each of the property's departments and representmg all levels of employee 
hierarchy -- from executlve-level to line-level employees The actual slze of the Green 
Team will depend on the requirements of Tree House's envrronmental program, however, 
when assembling the team, keep in mind that as the group gets larger, the team as a whole 
becomes less focused and less productive 

The employees selected for the Green Team must have the motlvatlon and the character 
needed to Insure the success and the dlssemlnatlon of the program Crlterla for the selection 
of team members may rnclude 

recommendatlons by managers or supervisors, 
nommatlon by fellow employees, or 
a slmple appllcatlon process whlch requlres the candidates to explam thelr expected 
contrlbutlon to the envlronrnental program and thelr reasons for wantlng to join the team 

Note Tree House should create more personallzed names for the "Champlon" and "Green 
Team" to reflect the property's "personallty " In thls report the terms "Program 
Champlon" and "Green Team" are used as generlc names to represent two key 
components of an effectwe EMS 

3 2 3 Develop an env~ronmental policy for Tree House 

An env~ronmental pollcy IS an Important tool for communlcatlng, both Internally to 
employees and externally to guests, that the property is serlous about ~ t s  role in preserving 

and protecttng the envlronment The poltcy should therefore embody the property's 
commitment to the envlronment and define the goals ~t wlshes to achleve 

The formulation of the environmental pollcy should be a concerted effort, involving 
management, the program Champion the Green Team and all Interested staff members 
Thls comblned effort will insure that the envlronrnental pollcy IS understood and respected 
by all employees and will prov~de the staff w ~ t h  a sense of ownership over the property's 
envlronrnental program 

The breadth of the env~ronmental policy adopted by the hotel w ~ l l  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 pol~cy that IS 

appropriate to the nature and scale of its envlronrnental Impact, but not overly ambitious 
The first envlronrnental pollcy should Include manageable commltments which brmg 
obvlous benefits to the property or help remedy ~ t s  most slgnlficant envlronrnental Impacts 
Examples of commltments appropriate for a first envlronmental pollcy include 

safeguarding natural resources by achlevlng a more efficient use of water, energy, 

Hagler Badly 
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chemicals and materials, 
preventmg pollution by reducing the amount of waste generated by the property, 
complying with all applrcable envlronmental regulations 

After mastering the basic princrples and operations of its EMS, Tree House should broaden 
the scope of its envlronmental policy and revlew its ob~ectives and targets Some examples 
of complete and comprehensive environmental policles are glven below and In Appendrx I 

The envlronmental policy must be clearly communicated and explarned to all current 
employees and all new h~res It should be dtscussed In staff meetings, rncluded In employee 
handbooks and posted on the staff notrce board Once the property has put Into practice the 
key elements of its EMS and ach~eved the first noticeable results, management should place 
a framed copy of the environmental poltcy in the hotel lobby, In full view to all guests and 
vlsitors 

Hagler Ballly 
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3 2 4 Motrvate the staff 

Use staff meetmgs to mform all employees of the program's objectives and to call for the~r  
Ideas and support Involvmg the staff not only helps galn thew commitment to the ~ n ~ t l a t ~ v e ,  
but it also allows the program to benefit from the~r  creativity and experience line-level 
employees often know best how to reduce waste and improve effic~ency, and how to carry 
out speclfic programs and actlons In the most practical manner The Champ~on and the 
Green Team should, therefore, s tr~ve to gain the support and collaboration of thew colleagues 
at all levels and In all the departments of t h ~ s  property 

In most cases, staff wlll not effectively practlce environmentally-consc~ous behav~or unless 
they are gwen proper t r a ~ n ~ n g  and motwated through an approprlate incentwes program For 
example, employees w ~ l l  engage more w~l l~ng ly  m good housekeepmg practices once they 
are clearly Instructed on what must be done, Informed of the benefits of these practices, and 
encouraged and rewarded by management Smce staff partmpatlon In the envlronmental 
program can generally save the property a lot of money, management should take the tlme to 
devise an approprlate and effectwe mcentlve program 

Incent~ves can ~nclude monetary rewards such as sharlng wlth the staff part of the water and 
energy savlngs achleved through the envlronmental program, or glvlng bonuses to 
part~cularly deservmg employees Incentives can also Include non-monetary rewards such as 
extra p a ~ d  vacatlon days, partles and glfts (e g , t-shlrts wlth the hotel's "green team'' logo, 
g ~ f t  certificates) 

3 2 5 Partrcrpate rn external actrv~tres 

Tree House's management and staff should get mvolved In local and nat~onal ~n~tlatives, 
attend events, subscribe to envlronmental publ~cat~ons, discuss envlronmental Issues wlth 
colleagues in the industry, and promote ''networklng" of good ~deas  through the Negrll 
Chapter of the JHTA Partlc~patlon In external actw~tles wdl help the property galn a deeper 
understanding of the Issues, learn of how others are tackllng their envlronmental problems, 
and enhance the property's reputation In the Industry 

An effectrve and productwe way for Tree House to further enhance ~ t s  envlronmental 
program is by developmg strong community relat~onsh~ps By actrvely partmpatmg In local 
CIVIC and envlronmental actlvltles Tree House w ~ l l  hlghl~ght ~ t s  leadersh~p role and bolster 
the mot~vatlon of ~ t s  employees bv allowing them to posltrvely affect the community In 
whlch they lrve and by prov~d~ng them an alternate means for profess~onal growth 

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

The Green Team, under the leadersh~p of the Program Champion, must revlew the property's 
a c t ~ v ~ t ~ e s  In order to determme whlch areas, departments or lssues should be targeted first by 
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the envlronrnental management program Thrs revlew process IS generally conducted by 

1)  identifjmg the environmental aspects of the property's activities -- an environmental 
aspect IS an element of a property's activlty which interacts, in a beneficial or 
detr~mental manner, with the environment, 

2) evaluating these environmental aspects m order to determme wh~ch of these have a 
signlficant negat~ve Impact on the envtronment, 

3) h~ghhghtmg the areas of signlficant negatwe envlronmental Impact that can be affected 
through the property's env~ronmental program 

The env~ronmental aspects of the varlous activities carr~ed out In hotels can generally be 
classrfied rn at least one of the followmg categories 

water use, 
energy use, 
sohd waste generatlon, 
generation of water pollutants, 
use of hazardous products, 
generatlon of alr emlssrons, and 
damage to the eco-system 

A descr~ptlon of the environmental Impacts and the types of ac t lv~t~es  associated wlth 
Tree House's principal envlronmental aspects 1s grven in Appendix I1 

The identification of env~ronmental aspects and Impacts provldes the property w ~ t h  a sense 
of ~ t s  current envlronrnental performance and enables the property to establish the 
envlronrnental targets and objectives of rts future EMS activrtles The background 
mformatlon and the recommendat~ons glven In thls report should help Tree House ~dentlfy 
~ t s  principal priority areas 

After selecting the prlor~ty areas for the envlronmental program, the Green Team will have 
to conduct a detalled revlew of each prlorlty area The purpose of this review process is 

1 ) To assess current performance tn each particular prlorlty area Current performance can 
be best evaluated by calculatrng envrronmental performance rndlcators from the 
property's energy water and sol~d waste bills, chernrcals and materrals purchase records, 
and hotel occupancy records Examples of the type of indrcators whrch can be used by 
Tree House to gauge ~ t s  current environmental performance include 

gallons of water consumed by the property per guest nlght 
kwh consumed by the property per guest night 
number of tanker loads pumped from the septrc tank per guest nlght 
gallons of water consumed per pound of materlal processed through the laundry 
pounds of laundry (or number of wash loads) processed per guest nlght 
pounds of laundry chemicals used per guest nlght 

Hagler Badly 



EMS Audrt of the Negrrl Tree House Hotel EAST Project Page 17 

pounds (or volume) of sohd waste hauled out of the property per guest night 
pounds of mater~als (glass, paper, plast~c, metals) recycled per guest nlght 
pounds of a speclfic chem~cal product used per guest n~gh t  

T h ~ s  lnlt~al assessment IS very ~mportant slnce ~t prov~des the benchmark agatnst wh~ch 
progress wdl be measured In a part~cular focus area (e g , the laundry room) or In the 
property as a whole 

2) To ~ d e n t ~ f y  ~mprovement opt~ons The Green Team wdl need to ~ d e n t ~ f y  what IS already 
bemg achieved In order to gain an ~ d e a  of where lmprovements can be made wlthout 
sacr~ficlng other operational c r ~ t e r ~ a  Thls IS where discussion wrth key staff In each area 
1s not only very useful (they often understand best where and how lmprovements can be 
made) but also essent~al ~f they are to be comm~tted to the process 

The findmgs and conclus~ons of thls prelimmary revlew process should be recorded so 
that they may be used, at the end of the yearly EMS cycle, to evaluate the results and 
achievements of the envlronmental program 

3 3 2 Prepare a plan 

The preparation of the actlon plan involves four Important steps 

dec~de whlch of the act~ons Identified by the revlew should be pursued first, 
define wh~ch steps are needed to Implement each act~on, 
allocate responsibd~ty for these steps, 
set target dates for act~on 

The actlon plan should prior~tize 

actlons needed to meet envlronmental laws and standards, 
good management practices whlch are slmple and wlll br~ng a combmat~on of 
envlronmental and busmess benefits, 
Investment measures wh~ch have a raprd payback 

The actlon plan forms glven in Append~x 111 ~llustrate the outputs of thls task 

The task of workmg up the plan of actlon may mvolve testlng the performance, cost and 
operat~onal ~mpllcations of an optlon It may be wlse to try out an ~ d e a  before fully 
~mplementmg ~t 

The aud~t  team recommends that the hotel begm wlth back-of-house envlronmental 
Improvements first Smce at the present tlme Tree House has very few envlronmental 
lnltlatlves In place it would not be wlse to start its envlronmental efforts with a program 
such as a Lmens and Towels Reuse Program, wh~ch sol~clts guest partlclpat~on These types 
of programs are best implemented (and the guests are more llkely to willingly part~cipate) 
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after the guest can see that the hotel has already made some efforts toward conservatron or 
waste management 

3 3 3 Set targets 

The purpose of settmg targets IS to provrde clear benchmarks agalnst whrch to measure the 
success of the program However, smce changing env~ronmental practlce takes t ~ m e  and 
effort, the Green Team should carefully evaluate the program's targets It IS often better to 
set targets whlch are achrevable and whlch can prov~de real satisfaction once achreved, than 
to set over-ambrtlous targets whrch only lead to fadure and staff demoralrzation 

The targets establrshed by the Green Team for the property's env~ronmental program can 
either be based on envlronmental performance indicators or on spec~fic actlons that must be 
completed by a given date 

Examples of rndlcator-based targets Include 
Reduce the amount of water consumed by the property per guest night in 1998 by 
10% w~th  respect to the 1997 figure 
Reduce the mass of sohd waste hauled out of the property per guest n~ght In 1998 by 
20% w~th  respect to the 1997 figure 
Before the end of 1998, achreve a water use ratro of 2 1 IG per pound of laundry 
processed 

Examples of actron-based targets rnclude 
Start a compostmg program for all garden waste by March 1998 
Develop a check lrst for a guest room preventwe marntenance program by January 
1998 and begm the program by February 1998 

3 4 1 Prepare personal act~on plans 

Tree House's employees must clearly understand that responsrbrlrty for minlmlzrng the 
waste of energy, conserving water, recyclrng materials, and other tasks defined by the 
property's envrronmental program IS part of therr job They must be aware that they wrll be 
recognrzed if they carry out these responsrbrlrtres successfully, and notrced lf thev do not 
The key to achrevtng thrs objectwe IS to translate the overall actron plan rnto personal actlon 
plans whrch detarl the specrfic and general actrons expected of specific employees 

An example of a personal actron plan IS provrded rn Appendrx IV 

3 4 2 Prov~de support and tramng 

The key to success for any env~ronmental program IS educatron Employees must learn how 
to perform their dally tasks In a manner that wrll mavlmrze conservatron, and understand 
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why Tree House is undertak~ng this effort and the posit~ve effects this effort will have on 
them, thew families and the local commun~ty This understandmg will prov~de a sense of 
ownership in the environmental effort that wdl contr~bute to its long-term success 

The objectlves of the tra~ning program are s~mple to ensure that all employees understand 
the property's important env~ronmental issues and have acquired the skills to perform them 
work in an env~ronmentally respons~ble manner 

3 4 3 Publlsh results 

Employees want to know the results of the~r  endeavors Management and the Green Team 
should therefore regularly post the results of monitormg on the staff notice board, 
congratulate success, and rewardmg ~ndiv~duals or departments that have done particularly 
well 

Many hotels put up energy and water consumption monitormg results on their staff notice 
boards The results for the current month are displayed In a simple graphic format and 
compared w ~ t h  the previous month and the same month In the prevlous year Staff take a 
great mterest and pride in these results 

Tree House may also dec~de to publ~c~ze the results of ~ t s  env~ronmental program in its 
promot~onal hterature 

3 4 4 Show leadership 

Achieving staff commitment 1s an ongoing task -- ~f enthus~asm IS to be mamtained, staff 
need to be constantly remmded of the objectives and targets which have been set 
Management and the Green Team must demonstrate ~ t s  continued commitment and 
leadership, not~ce when act~on is being taken and when lapses occur, and continually refresh 
enthus~asm In the challenge of transform~ng Tree House In an environmentally fr~endly 
property L ~ k e  customer care, good environmental management practices must become part 
of the management culture 

3 5 Rev~ewmg Progress 

3 5 1 Momtor progress 

The saymg "you can't manage what you don't measure, appl~es as much to environmental 
management as to other areas Tree House needs to establish good monitoring procedures to 
Insure that the program 1s worhmg and achlev~ng its objectlves Mon~toring should be 
regular and scheduled (I e , readmgs should be taken at a predetermmed hour) Momtoring 
should be suffic~ently frequent to enable correctwe action to be taken ~f there IS a s~gn~ficant 
change In the average dally consumpt~on or a large dev~at~on from targeted performance 
Ideally, water and electric~ty meters should be checked on a daily basis This a c t ~ v ~ t y  need 
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not take a member of staff more than 30 m~nutes per week 

1 Examples of water and electricity monitoring forms are provlded in Appendix V 1 

Especially In the early days when progress wlll be patchy, and difficulties will arlse, the 
Green Team should frequently hold short meetings w~th  relevant individuals to revlew the 
progress made, and to help sort out problems as they arise 

Effective util~tles meterlng w~l l  pay back very rapldly Some hotels have installed separate 
ut~llty sub-meters for specific property areas This enables them to better ident~fj  where 
energy or water wastage IS occurring, and to track the utilttles consumption of high usage 
areas such as the laundry and kitchen Typ~cally the cost of install~ng new meters will be 
met from utility cost savings in the first year 

3 5 2 Conduct an annual revlew 

Once a year Tree House will need to step back to check the progress In ~ t s  environmental 
performance Thls review mlght best be undertaken by the Champion and may take the form 
of a short report attaching competed targeting and monitoring forms of the mtlatlves 
undertaken Alternatively, management may prefer to use Independent consultants ~f ~t feels 
that Tree House does not have the resources or expertise in house to perform this task The 
revlew should cover the property's environmental management capabllitles as well as the 
progress made w~th  specific envlronmental actlons It should entall 

A general review of the property's environmental performance to assess what progress 
has been made, and to help re-priorttize actlon 

A summary of measured achievements against set targets and objectives 

Discuss~ons wth relevant staff to ldentlfy the dlfficult~es that have amen and the 
successes and their recommendat~ons for future action 

This revlew process IS invaluable It wdl highl~ght problem areas as well as help ldentlfy the 
most appropriate envlronmental management approach for Tree House Management and 
the Green Team can then begin to plan for the commg year -- but thls tlme on the bas~s of the 
experience acqulred over the past year 
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4. Recommendations for Improving the Property's Environmental 
Performance 

Table 1 provides a summary of the recommendat~ons proposed by the audit team to help the 
property address many of its acttvitles that have a negatlve impact on the envlronment It IS 

~mportant to note, however, that thls list only contains the recommendation(; identified 
during the course of a three day audit, these recommendations should therefore be viewed as 
only a the first phase of the property's cont~nuous EMS process 

The recommended actions listed in Table 1 are classdied by department or area of activlty 
(e g , maintenance department, housekeeplng department, guest rooms, gift shop) and by the 
envlronmental aspect category addressed by each recommendation (e g , water use, energy 
use, sohd waste generation) Table 1 also provldes an evaluation of the environmental 
impact, the implementation cost and the cost effectlveness of each recommended action 
The ratings used to qualify the recommendations are defined as follows 

Environmental 
benefit of the 
actlon 

Cost to 
implement the 
action 

Cost 
effectiveness 
of the actlon 

Hlgh (H) Significant reduction of the property's lmpact on the 
envlronment (e g a large reductlon m the toxic~ty or 
volume of generated waste, a slgn~ficant Improvement In 
the use of water, energy, chem~cals or other products) 

Moderate (M) 

- 

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

Moderate reductlon of the property's lmpact on the 
environment 

Low (L) 

Hlgh 

I Low 1 Cost < 350 J$ per room (< 10 US$ per room) 

Low or lns~gnlficant reduct~on of the property's lmpact on 
the envlronment 

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

I Hlgh I Payback < 2 months 

The property s management can use the ratlngs to select the recommendat~ons that should be 
~mplemented first and to Identify the recommendations that yleld the greatest benefits -- that 
IS Hlgh envlronmental benefit Low lmplementatlon cost and High cost effectlveness 

Moderate 

Low 

The h ~ g h  prlorlty actlons are h~ghllghted wlth the "0" symbol These actlons are those 
wh~ch elther have an Immediate payback (cost effectlveness = H) or have a hlgh 
envlronrnental benefit comblned with a moderate payback (cost effectlveness = M) 

Payback = 2 months to 1 year 

Payback > I year 
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Table I Recommendat~ons for lmprovlng the Property's Environmental Performance 

General 
malntenance 
issues 

Env aspect 

General 
maintenance 
issues 

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

MAINTENANCE DEPARTMENT 

Q Make ~t a top prlor~ty to hire addltlonal malntenance workers While Mr Llndo has exh~blted the 
hlghest level of professional servlce and competence, the costly ~nefficlencles that are ev~dent 
throughout the property are a direct result of a severe shortage of maintenance workers The water, 
energy, equipment and other savrngs ach~eved with a well staffed mamtenance department will 
easlly offset the salary of the addltlonal mamtenance workers 

Act~on's env impact = H 

In the five best mamtamed Negril hotels audlted by EAST, the malntenance staff to guest room ratlo 
ranges from 119 to 1/20 In contrast, Tree house's malntenance staff to guest room ratio 1s 1/66 

Cost = M 

Q Implement a program to regularly monltor the consumptlon of energy, water and chemicals and 
the generation of sohd waste At the end of each month, the property should calculate how much 
electrwty LPG, water, and chem~cals was consumed and how much garbage was produced per 
guest nlght (I e , gallons of water / guest nrght, kWh/guest nlght, etc ) Thls data will help the 
property 

Cost effect~veness = H 

Actlon's env lmpact = H 

define its normal consumptlon patterns, 
ident~fy any unusual shrfts In consumptlon whlch may mdrcate the exrstence of problems on the 
property or In its operations (e g , water leaks), 
lnsure that employees are complying with water energy and materials conservatlon guidelines, 
insure the effectlveness of preventrve malntenance operations, and 
evaluate the progress of the property's conservatlon and environmental efforts 

Monltorlng should be sufficiently frequent to enable correctwe action to be taken ~f there IS  a 
significant change In the average daily consumption or a large deviation from targeted performance 
Ideally water and electrrc~ty meters should be checked on a dally basis Thls actlvity need not take 
a member of staff more than 30 mlnutes per week 

Cost = L 

I Samples of water and electricity monitormg forms are presented in Appendix V 

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

;on's env unpact = H I Cost = M I Cost effectlveness = WM I 
0 Most of the equipment at Tree House 1s in a poor state of maintenance Once ~t receives the 
necessary means and staff, the mamtenance department should establish and implement an effectwe 
mamtenance program coverlng guest rooms, and public and back-of-house areas A regular and 
comprehens~ve preventive mamtenance program will extend the servlce llfe and Increase the 
operatmg eficlency of Tree House's equipment, and reduce the property's energy, water and 
chemical's consumptlon and costs 

Enter all repam m a log book This wtll allow management and the mamtenance department to 
ldentlfy lnefficlent equipment and to better manage mamtenance operations 

Actlon's env lmpact = M 

Achon's env Impact = H I Cost = see speclfic actlons I Cost effectiveness = see speclfic actlons I 
Water consumptlon at Tree House (208 IG per guest nlght) is much above the Industry average for a 
water efficient property (128 IG per guest night) Gwen the hlgh cost ofNWC water (200 J$/1,000 
IG), Tree House should engage In an aggressive water conservation program 

Cost = L 
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Env a s ~ e c t  

Water use 

Descrrptton and rattng of the recommended actton (H = blgh, M = moderate, L = low) 

3 Promptly fix all leaks In faucets, tollets, pipes and other fixtures Many of the hotel's toilets and 
'aucets leak and waste a large volume of water and money For example, 5 out of 9 (56%) 
)athrooms inspected by the audlt team had leaky toilets the todet in room 53 was measured to lose 
5 9 IG per hour, correspondmg to a loss of 51,800 gallons of water per year and costmg the hotel 
10,400 J$ per year 

Wamtenance staff should replace damaged faucet washers, fix broken flush lever mechanisms 
idjust the water level rn the tollet tanks, replace defectwe flapper valves, and check tollet tanks for 
scale deposits that may obstruct the flapper The cost of such routme mamtenance operatlons 1s 
zenerally negl~g~ble 

Cost effect~veness = H lct~on's env unpact = M 

Wamta~ning Tree House's water-uslng fixtures in proper workmg order requlres an effectwe 
xeventive mamtenance program and the collaboration of all the property's employees All staff 
members -- and In particular housekeepers, k~tchen and laundry workers -- should be tramed to 
jetect leaks and malfunctioning todets (leaky flapper valves, st~cking flush mechanism overflowmg 
iollet tanks), and to promptly report these problems to mamtenance 

- - 

Cost = L 

Mamtenance staff should be glven the tramng and the means to promptly answer the mamtenance 
requests and conduct a regular and effectwe preventlve mamtenance program As part of the 
preventlve maintenance program, mamtenance staff should 

replace mlssing or damaged faucet aerators, 
insure that there are no excessive leaks In the valves wh~ch dlvert water from the tub faucet to 
the shower head (1 e , Insure that only a m~nlmum amount of water comes out of the tub faucet 
wh~le the valve is on the "shower" pos~t~on), 
~nsure that there are no excesswe leaks around the packmg of tub and smk faucets, 
perlodrcally clean the carbonate depos~ts from shower heads (excess~vely clogged shower head 
may encourage guests to take baths rather than showers -- an average bath consumes 4 tlmes 
more water than a shower), 
~nsure that tub and smk stoppers seal properly, repalr or replace leakmg stoppers 
check for broken flush lever mechanisms (a damaged or jammed flush mechanism can waste 
more than 5 IG/mmutes unt~l ~t 1s detected and corrected), 
check for damaged and leaky flapper valves, 
remove scale deposlts In tollet tanks that may obstruct the flapper valve, and 
adjust the water level In to~let tanks to the mlnlmum level requlred for proper operation 

The cost of carrying out these preventlve mamtenance operatlons 1s generally mlnlmal 
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0 Reduce water use In guest bathrooms and kitchenettes, publlc and employee restrooms, and 
back-of-house areas by lnstall~ng flow aerators on all faucets that are not yet equlpped w ~ t h  such 
water-savlng devlces The use of flow aerators IS particularly important In places such as kltchen 
smks where taps are used frequently or left runnlng for long per~ods of t ~ m e  

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

Thls recommendatlon 1s further detalled m Project 1 

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

0 In addltlon to the use of flow aerators, the output of faucets can also be controlled by adjusting 
the shut-off valves that are located on the lmes wh~ch brmg water the faucets In many cases, these 
valves are w ~ d e  open and thus subject the faucets to the full pressure carr~ed by the water 
d~strlbut~on system In order to conserve water, t h ~ s  property should adjust these valves to reduce 
the water pressure acting on the faucets and thereby reduce the maxlmum flow output of the faucets 

Cost = L 

Actlon's env lmpact = M 

Contmue the lnstallatlon of low flow shower heads Smce the low flow shower heads lnstalled by 
Tree House use less than 1 5 IGImln as compared to more than 3 5 IGImm for standard shower 
heads, the lnstallatlon of these dev~ces 1s a very cost effectwe water conservation measure At the 
tlme of the audit, Tree House had already purchased and Installed 40 such low-flow shower heads 

Cost = L 

Act~on's env impact = M 

Thls recommendatlon 1s further detalled In Project 2 

Cost effectiveness = H 

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

Cost = LA4 

Establish a pol~cy to replace any damaged or unusable guest bathroom to~let w ~ t h  a water savlng 
to~let (1 3 IGIflush) 
Replace all conventional toilets wlth 1 3 IGIflush to~lets In frequently used publ~c or employee 
restrooms 

Cost effect~veness = M 

Thls recommendatlon a further detalled in Project 3 
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Description and ratmg of the recommended act~on (H = high, M = moderate, L = low) 
1 I 1 

Install a flow d~verter on the hose whlch feeds water to the to the bowl's refill pipe of conventlonal 
todets By dlverttng back mto the water tank part of the flow that normally drams to the todet bowl, 
this simple dev~ce can be used to set a sultable water level In the toilet bowl and avold the waste of 
water resultmg from overfilling the to~let bowl Flow d~verters can be easily ~nstalled on almost any 
conventlonal tollet (I e , 3  3 to 4 2 IG per flush) and can save from 0 4 to 0 8 IG per flush 

Act~on's env lmpact = M 

T h ~ s  recommendatlon a further detailed In Project 4 

Cost = L 

Install displacement devtces In the water tanks of all non water-efficient totlets (3 3 to 4 2 IG tanks) 
The use of these devlces can reduce the amount of water used for each flush by approx~mately 0 4 
1G per flush 

Cost effect~veness = M 

This recommendatlon is further deta~led In Project 5 

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

Q Make sure that all guest bathroom smks are equlpped w ~ t h  stoppers and that these stoppers do 
not leak The lack of properly fittmg stoppers forces all guests to use runnlng faucets whenever 
they shave, wash clothes, etc 

Q Make sure that ~f the tubs are equ~pped w ~ t h  stoppers these do not leak Poorly fittmg or leaklng 
stoppers lead guests to use more water whenever they take baths 

Q Smce baths consume on average 4 tlmes more water than showers Tree House may want to 
d~scourage guests from takmg baths In such a case, ~t should remove all tub stoppers or 
dismantle all tub stopper mechanisms 

Cost effect~veness = M/H Actton's env lmpact = M 

Q Gwen the h ~ g h  cost of NWC water (200 J$/1 000 1G) Tree House should sertously cons~der 
collectmg and reusmg the ramwater that falls on the rooftops of ~ t s  cottages and bulldings The 
prlnc~pal uses for the collected ramwater lnclude grounds lrrlgatlon and laundry (ramwater IS 

naturally soft and would therefore eliminate the need for water softenmg chemicals) 

Cost = L 

Action's env lmpact = H 

Thls recommendatlon u further detailed In Project 6 
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Descrlptlon and ratlng of the recommended action (H = h~gh, M = moderate, L = low) 

Action's env unpact = NIA I Cost = L I Cost effectiveness = M/H I 
Install a prlvate meter on the unmetered 1 Inch maln and monltor ~ t s  water output Tree House 1s 
currently charged for an estlmated water consurnptlon of 150,000 IGJmonth from t h ~ s  mam, but ~ t s  
output is probably cons~derably less than the estimated value The property's other 1" maln has an 
average metered output of only 104,000 IG/month Use the data collected from the private meter to 
correct, ~f necessary, NWC's water consumptlon est~mates 

Actlon's env lmpact = M I Cost = M/H I Cost effect~veness = LIM I 
Use a sedimentation tank to pretreat the water supply A s~mple sedlmentat~on tank could remove 
most of the sediments from the raw water flow and thus ellmmate, or greatly reduce, the use of 
imported, d~sposable water filters The economic vlablllty of thls measure wlll depend on the 
amount of money currently spent by Tree House In purchasing ~ t s  water filters Based on 
rnformatlon glven by Mr Llndo (8 filtratlon cartrldges are discarded each week), the audlt team 
estimates that Tree House spends at least 2,800 US$/year on wound filtratlon cartrldges (each 
cartridge 1s estlmated to cost 6 80 US$) 

Electrmty consumptlon at Tree House is above mdustry average, Tree House should therefore 
engage In an aggressive energy conservatlon program 

Actlon's env Impact = H 

As part of thls program Tree House should monltor its electrtclty consumptlon (I e , dally readlng of 
the electrlc~ty meter) and calculate ~ t s  monthly electrlclty consumptlon Index (kwhlguest n~ght) 
Meter readmgs and the electrwty consumptlon Index wlll allow Tree House to ~nsure that ~ t s  
employees are practlclng energy conservatlon practices, Insure the effectlveness of preventwe 
maintenance operations, and evaluate the progress of energy conservatlon efforts 

A sample electr~clty mon~torlng form 1s glven In Appendlx V 

Cost = see specific actlons Cost effect~veness = see speclfic act~ons 

Q Tree House 1s currently b~lled at rate 20 T h ~ s  property should conslder convertmg to rate 40 In 
order to reduce ~ t s  energy bdls 

Act~on s env rmpact = M 

Thls recommendation 1s detatled In Project 7 

Hagler Ballly 

Cost = M Cost effect~veness = H 
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Env aspect 

Energy use 
electrrcity 

Energy use 
lrghtlng 

Energy use 
llghtlng 

Energy use 
llghtlng 

Energy use 
hghtlng 

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

0 Although pool filter pumps are generally operated contrnuously, experience has shown that pool 
water quality can be matntalned by running the filter pumps for 12 to 16 hours per day Tree House 
should therefore install a t~mer  on its filter pump or manually shut lt off at n~ght  Thls measure wlll - 
save energy and lncrease the servlce life of the pump 

Actron's env ~mpact = M 

Thls recornrnendatlon IS further detalled In Project 8 

Cost = L 

There 1s a large number of incandescent bulbs used around t h ~ s  property (especially for exterior 
tlluminatlon) Wherever possible, Tree House should consider replacmg burnt-out Incandescent 
bulbs with energy efficient fixtures (e g , compact fluorescent bulbs) 

Cost effectiveness = H 

Thls recornmendatlon IS further detalled In Project 9 

Cost effectiveness = h4 Act~on s env lmpact = M Cost = M/H 

0 Corrldor and guest room terrace llghtlng 1s generally excessive (1  00 watt mcandescent bulbs) If 
Tree House cannot ~mmedlately purchase CF llghts for these locatron, rt should replace the 100 W 
bulbs wlth lower wattage bulbs to save energy, lmprove the atmosphere of the guest room terraces 
(current lighting in terraces is too brlght and harsh), and lower electric costs 

Action's env lmpact = M 

Action's env lmpact = M I Cost = L I Cost effectrveness = M I 

Cost = L Cost effectweness = H 

Install occupancy sensors or tlmers on the lrghtlng In all storage rooms and walk-rns The llghts In 
these areas are frequently left on by the staff 

Action's env lmpact = M I Cost = L I Cost effectiveness = H I 
0 Marntenance and management should encourage staff to turn off lights and equrpment that are 
not In use The hotel should purchase sgnage to place near llght sw~tches or staff notlce board to 
remlnd staff to do so 

Hagler Badly 



Env aspect 

Energy use 
alr 
cond~tlonmg 

Energy use 
a1 r 
condltlonmg 

Energy use 
atr 
cond~t~onmg 

Energy use 
hot water 

supply 

Energy use 
hot water 

supply 

Energv use 
hot water 
supplv 
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Descr~ption and rating of the recommended action (H = high, M = moderate, L = low) 
I I i 

4ct1on's env lmpact = M I Cost = L I Cost effectweness = H I 

D Equ~p  all alr condit~oning units with alr filters and clean the filters (and the coolmg co~ l s  ~f 
~ecessary) on a monthly or bl-monthly basis -- t h ~ s  operation is currently done only once or tw~ce  
ser year Most of Tree House's alr condit~onmg unlts are clogged w ~ t h  dust and therefore operate 
{ery lnefficlently 

Many of the arr condlt~onlng unlts Inspected are In dlsrepalr and need servlc~ng Tree House should 
implement a regular and planned malntenance program for a/c unlts 

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

The louvered wmdows and the large gaps under the entrance doors result In a s~gnlficant heat galn 
In the guest rooms and add to the load on the alr cond~t~onmg unlts Repair damaged louver panes 
and ~nstall durable weather strlppmg on the louvered wmdows and at the base of the entrance doors 
to reduce heat gam and the energy consumed by the alr conditionmg units 

Cost = M 

Cost effectweness = M/H Actlon's env lmpact = M 

Many water heaters are In need of servmng Tree House should ~mplement a regular and planned 
mamtenance program for all water heaters 

I Cost = M 

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

Q The thermostat settlng on many of the property's water heaters IS excess~vely high (for example, 
two of the mspected water heaters were set at 140 and 170°F) The mamtenance department should 
adjust the thermostats to a lower temperature to reduce heat losses (from the surface of the water 
heater tanks and the hot water ppes) and ehmlnate the r~sk  of scaldlng guests and employees In 
many parts of the US, settmg water heaters h~gher than 125°F 1s proh~b~ted by law 

Cost = M 

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

Cons~der ~nstallmg add~t~onal solar panels such as those currently In place on some of the sultes 
cottages 

Cost = L 

- - - - 

Act~on s env lrnpact = H Cost = H 

Hagler Badly 

Cost effect~veness = L/M 
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Env aspect 

Solld waste 
generatlon 

- - -  

Use of 
hazardous 
chemicals 

Generation of 
air emrssrons 

Damage to the 
ecosystem 

Descrl~tron and rat~ng of the recommended actlon (H = high, M = moderate, L = low) 

0 Tree House should ~mplement a hotel-wide recycling program to segregate glass, metal, 
cardboard, paper and green waste from its general waste stream 

Action's env lmpact = H 

Thls recommendation IS further detarled in Project 10 

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

Cost = M 

0 Eliminate the routme use of sulfuric acid (Petrotherm) as a "degreaser' for grease traps and to 
clear blocked drains Thls chemlcal 1s toxic, hazardous, and expensme and should therefore be used 
sparingly and only as a last resource In 1996, Tree House consumed more than 420 US gallons of I 

Petrotherm at a cost of 2 10,000 J$ 

Cost effectiveness = M 

Thls recommendatron a further detarled ~n Project 11 + 

Action's env mpact = H 1 Cost = M I Cost effectwenens = not applicable 1 

Implement a CFC phase-out program Thls program should cover the proper handling and recycling 
of Freon from old equipment (ice-maklng machines, refrigerators and air condrtioners) and the I 

gradual replacement of old equlpment with CFC-free equlpment - 

Tree House should stop discharging untreated gray water from laundry kltchen and a few cottages 

Actron's env lmpact = H 

In the morass The discharge of sewage and noxlous effluents In bodies of water is prohibrted by 
Jamaica's Natural Resources Conservation Author~ty Act 

Hagler Badly 

r 
Cost = M/H Cost effectrveness = not applicable 
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Env aspect I Descr~pt~on and rat~ng of the recommended actlon (H = hqh, M =moderate, L = low) 

Implement a paper reuse program Once-used paper (I e , prmted on one s ~ d e  only) can be reused as 
scrap paper for taklng notes, writing mter-office memos, etc 

FRONT OFFICE AND GIFT SHOP 

Q In the gift shop, replace the brown paper currently used to wrap breakable items with used 
newspaper 

Cost effectiveness = M Sohd waste 

Solld waste 
generation 

Q Whenever feas~ble, don't automatically glve out plastlc bags for gift shop purchases Instead ask 
guests if they would l ~ k e  one and replace plastic bags with paper bags 

generation 
Action's env lmpact = M 

Action's env impact = L 

Solid waste 
generatlon 

Hagler Badly 

1 Cost = L 

Cost = L 

Act~on's env impact = L 

Cost effectiveness = H 

Cost = L Cost effectweness = H 
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Descript~on and ratmg of the recommended action (H = hlgh, M = moderate, L = low) 

Purchase as many recycled paper products as possible (office paper, todet paper, facial tissues paper 
towels, etc ) Most paper products manufacturer have environmentally fnendly alternatives whlch 
contain a mlnlmum of 20% POST CONSUMER waste The price and quality of recycled paper 
products are often comparable to those of virgin paper products 

PURCHASING DEPARTMENT 

An effort should be made to standard~ze and consohdate purchases between departments For 
example there are several types of fac~al tlssues used throughout the hotel -- some containmg 100% 
post consumer waste and some containing none 

- 

Sol~d waste 
generatlon 

Cost effectiveness = not applicable 

products 

Cost = L 
generation 
Sohd waste 

Use of 
hazardous 

Q Obtaln Ingredient llsts or mater~al safety data sheets (MSDS) from chem~cal manufacturers or 
distributors and keep them on file Thls will help the property ~den t~ fy  and possibly discontinue the 
use of certain hazardous products It will also allow the property to better respond to emergencies 
related to the use of these hazardous chem~cals 

/ ' 
Act~on's env impact = M 

Cost effectiveness = M Actlon's env lmpact = M 

Hagler Badly 

Cost = L 

w 

Actlon's env lmpact = H Cost = L Cost effectiveness = not appl~cable 
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Env a s ~ e c t  I D e s c r ~ ~ t ~ o n  and ratmg of the recommended act~on (H = high, M = moderate, L = low) 

HOUSEKEEPING AND LAUNDRY 

Q Tree House should ~mplement a formal system to report malfunct~on~ng guest room equlpment to 
the mamtenance department T h ~ s  system should mclude wr~tten and tracked maintenance request 
forms Supervisors should be made more aware of the Importance of reportmg faulty equipment 
such as leaky todets, a great consumer of water and dollars 

General lssues 

0 Implement a h e n  and towel reuse program internat~onal and Jamaican (JHTA) experience has 
revealed that such an opt~on can reduce the laundry load by up to 40% By reducmg the volume of 
mater~al processed through the laundry, the property can lower its water, chemlcal usage, and 
energy costs, lengthen the useful l ~ f e  of ~ t s  laundry room equlpment, and reduce ~ t s  d~scharge of 
pollutants to the environment 

Act~on's env impact = H 

Energy and 
water use 

I Thls recommendat~on is further detailed in Project 12 

Energy use I Act~on's env Impact = M I Cost = L I Cost effect~veness = H I 

Cost = L 

Act~on's env impact = H 

Cost effect~veness = H 

This recommendation IS further detailed in Project 13 

Cost = L 

a11 

cond~t~oning 

Cost effectweness = H 

Q Turn alr cond~t~oners off durmg room cleaning operations, espec~ally ~f doors are left open 
After cleanmg the rooms leave the alr cond~t~onlng unlts off or, ~f requested by the guests turn 
them back on at a low energy setting 

Q Ehmlnate the use of paper wrap for guest room drinkmg glasses Instead, store the dr~nhlng 
glasses upslde-down 

Sol~d waste 
generatlon 

Dlscontlnue the pract~ce of wrappmg llnens and towels In plastic bags Purchase baskets or durable 
reusable canvas bags mstead 

Actlon's env rmpact = L 

Solld waste 
generatlon 

Hagler Ba~lly 

I Cost = L 

Actlon's env lmpact = M 

Cost effectweness = H 

I Cost = L Cost effect~veness = M 
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D~scontmue the pract~ce of wrapping guest laundry in plasttc Instead of u s~ng  plast~c bags, the 
laundry could be folded and returned In small, reusable w~cker baskets 

Env aspect 

Sol~d waste 
generatlon 

Reduce splllage and overuse of laundry detergent and chemicals by using sultable measuring cups 
rather than the existmg spoons 

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

Sohd waste 
generatlon 

Use of 
hazardous 
products 

Act~on's env impact = M 

- -- - - - - - -  

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

0 Label all chem~cal contamers An effort should be made to retam the labels on all chemical 
contamers In order to avo~d potentla1 Injury to employees and guests and to prevent the mlsuse or 
unnecessary d~sposal of these products 

Cost = L 

Act~on's env impact = H 

Hagler Badly 

Cost effectiveness = M 

Cost = L Cost effect~veness = M 
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Env aspect 

0 Reduce unnecessary use of water In food preparation by washing vegetables In basm and 
thawmg foods in the refr~gerator rather than under runnlng water 

Description and ratlng of the recommended actlon (H = hlgh, M = moderate, L = low) 

KITCHEN 

Clean the kitchen floor wlth a mop and bucket instead of a hose 

Cost effect~veness = H 

Water use 

Cost = L Water use 

Improve the efficlency of dlsh washlng operations by scrapmg and pre-soakmg dlshes and pans that 
are heavdy sotled, and making sure that the dishwasher only runs with a full load 

Act~on's env lmpact = M 

Act~on s env lmpact = L 

Water use & 
energy use 

K~tchen freezers and coolers are in a poor state of mamtenance and should be serwced 

Cost = L 

Energy use 
refrigerat~on 

Cost effectweness = H 

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

Repa~r all broken temperature gauges to ensure that appliances are operated at the required 
temperature 

Cost = L 

Energy use 
refr~gerat~on 

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

Cost effectweness = M Act~on s env Impact = M Cost = M 

Action's env impact = M 

condit~on~ng 

The stove top should be cleaned everv day and the griddle should be scraped after each meal servlce 
rather than at the end of the day These practices wlll Increase the efficlency of the equlpment and 
reduce fire hazards 

Cost = M 

Q Turn off the alr cond~tloner at n~ght (or at least operate ~t at a low energy sett~ng) and turn off all 
cookmg equlpment when lt IS not needed in order to reduce energy consumption 

Energy use 

Hagler Badly 

Cost effect~veness = M 

Actlon s env impact = M Cost = L Cost effectiveness = M 
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Env aspect 
-- -- 

Solid waste 
generatlon 

Sohd waste 
generation 

Solid waste 
generatlon 

Use of 
hazardous 
products 

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

Purchase sealable, reusable plast~c contamers (e g , Tuppenvare) to reduce the use of disposable 
plastic wrap for food storage 

Act~on's env impact = L 

Action's env impact = M I Cost = L I Cost effectiveness = M I 
Reduce packaging waste and costs by purchasmg sugar, jellles and jams, butter and cereal in bulk 

- - 

Cost = L 

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

p p p - p p  

Cost effectiveness = M 

Use durable plate covers instead of plastlc wrap for room service dellverles 

Actlon's env Impact = M Cost = L I I Cost effectlveness = not applpllcable I 
Discontinue the use of bleach as a cleanmg agent Purchase a citrus-based cleanser as an alternative 

Hagler Badly 
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Solld waste 
generation 

Env aspect 

Sohd waste 
generation 

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

Solid waste 
generatlon 

RESTAURANT AND BAR 

Solid waste 
generatlon 

Solld waste 
generatlon 

Solld waste 
generatlon 

Use of 
hazardous 
products 

Replace d~sposable plastlc wares and paper plates and cups at the beach bar wlth reusable 
alternatives Tree House's beach IS llttered wlth used plastlc plates and cups 

Actlon's env lmpact = M 

Action's env lmpact = M I Cost = L I Cost effectiveness = H I 
0 D~scontinue the practice of supplymg guests with new paper cups or glasses for each drink they 
order If a guest orders the same beverage twice, offer to refill the glass as an alternative to givlng a 
new glass Thls measure will cut down on water used for dlsh washlng, chem~cal use, and the 
generatlon of solid waste 

Cost = L 

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

Cost effectiveness = M 1 

Q Do not give straws out automat~cally wlth drmks Place straw d~spensers on the bar or ask guests 
lf they need a straw before serving the drinks Also, replace plastlc straws with paper straws 

Reduce packagmg waste by purchasmg concentrated juices as an alternative to canned julces 

Actlon's env impact = M 

Replace paper napkms w ~ t h  h e n  napk~ns durlng breakfast and lunch 

Cost = unknown 

Actlon's env lmpact = L 

Actlon s env lmpact = L I Cost = L I Cost effectiveness = L I 

Cost effect~veness = unknown 

Elimmate the use of dally speclal menus at the restaurant and beach bar by usmg black boards or 
glow boards' to announce the speclal menu Items The board can be placed at the restaurant or bar 

entrance and servers can reclte the spec~al menu Items at the table 

Cost = L Cost effectlveness = L 

Discontmue the use of bleach as a cleanmg agent Purchase a crtrus-based cleanser as an ahernatwe 

Act~on s env ~mpact = M 

Hagier Badly 

Cost = L Cost effectweness = not applicable 



EMS Audrt of the Negrzl Tree House Hotel EASTProject Page 38 

Sohd waste 
generatron 

Env aspect 

Sohd waste 
generatlon 

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

Use of 
hazardous 
products 

POOL, BEACH AND WATER SPORTS 

Water use 

Solid waste 
generatlon 

Sohd waste 
generatlon 

Solld waste 
generatlon 

Dlscontlnue the use of disposable wares on the "Island p ~ c n ~ c "  tour Reusable plastlc alternatwes 
should be used ~nstead 

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

Q Implement a program to recycle old batteries and motor 011 from the jet skis 

1 Cost = M 

Actlon's env lmpact = H Cost = L Cost effect~veness = not applicable 

0 Identlfy and use an env~ronmentally frlendly alternat~ve to the dlesel/pestic~de mlxture presently 
used to "fog" the beach 

Actlon's env ~mpact = H Cost = LIM 

Act~on's env lmpact = M 

Q D~scontmue the pract~ce of lnclneratlng green waste Mr Moms should start a compost heap for 
grass, shrub tnmmlngs, and the sea grass collected dally from the beach Thls compost can be used 
on the hotel grounds as well as Mr Jackson's farm to replace chemlcal fert~l~zers 

Cost effectiveness = not applicable 

Actlon's env lmpact = H 

0 Irrigate In evenlng and early mornlng to reduce the amount of water lost by evaporation 

Cost = L 

Q Use a wheelbarrow yard cart or durable reusable canvas bags rather than d~sposable plast~c 

Cost effectiveness = H 

Cost = L 

T h ~ s  recommendat~on 1s further deta~led In Project 14 

Cost effect~veness = M 

Act~on's env ~mpact = M 

All employees should be requ~red to plch up any trash whlch may be laylng around the property 
The audlt team found slgn~ficant lltterlng on the hotel grounds It may be necessary to add more 
trash cans around the property for guest use 

bags to gather green garden waste 

Hagler Badly 

Cost = L 

Action's env lmpact = M 

Cost effectiveness = M/H 

Cost = L Cost effect~veness = not applicable 
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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 consumptron and wastewater generation by 13,870 IGIyear, 
corresponding to savings of 2,770 J$/year for each flow aerator installed in a 
typrcal back-of-house faucet 
Saves energy by reducing the use of hot water from faucets 
The payback perrod of thrs water conservation measure IS typically 8 days 

Current situation Many faucets In guest rooms (bathrooms and kitchenettes), back-of- 
house areas (laundry room, kitchen, bars), and public areas (publlc restrooms) are not 
equipped wlth flow aerators Flow aerators are inexpensive water-saving devlces which 
reduce the output of a faucet without affecting the "feel" of the flow The effectiveness of 
aerators can be illustrated by the followmg measurements that were taken on two guest room 
kitchenette faucets 

Maxlmum output of faucet with aerator = 1 0 IG/minute 
Maxrmum output of faucet wlthout aerator = 3 1 IG/minute 
Savmgs achieved by the faucet aerator = 2 1 IGIminute 

Recommendat~ons Install faucet aerators on all faucets which can be equrpped with these 
water saving devlces Standard aerator models have maximum flow outputs ranging from 
1 3 to 2 1 IGImln 1 3 or 1 7 IGImrn aerators are generally used for bathroom faucets, whde 
2 1 IGImrn models are generally installed on hltchen faucets The use of flow aerators is 
particularly Important In areas where taps are used frequently (e g , public and employee 
restrooms), are left runnlng for long periods of tlme (e g , krtchen, bar and laundry rooms), 
or have exceedingly high outputs (e g , the output of kitchen faucets generally ranges from 4 
to 10 IGImrnute) 

Input, assumptions and calculations 

a) Water savrngs achieved by installing a flow aerator on a typrcal back-of-house faucet 

c Assume a typlcal back-of-house faucet 1s operated for 20 mlnutes per day 
c The typlcal flow of a back-of-house faucet wlth no aerator 1s 4 0 IGlm~n Bv ~nstallrng 

an aerator thls flow can be reduced to less than 2 1 IGImln 
Currently the cost of the water used at Tree House is 200 J$/1 000 IG 

Hagler Badly 
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The savlngs ach~eved by lnstalllng a flow aerator on a slngle back-of-house faucet are 

Water savmgs = (20 mm/day/faucet) x (4 0 IGImin - 2 1 IG/min) x (365 dayslyear) 
= 13,870 IGIfaucetJyear 
= (13,870 IGIfaucetJyear) x (200 J$/1,000 IG) 
= 2,770 J$/faucet/year 

b) Implementation cost afid payback per~od 

The cost of a faucet aerator ranges from 30 to 60 J$ Therefore, the cost effectiveness of 
this measure IS calculated as follows 

1 

Total implementat~on cost = 60 J$/faucet P 

Payback perlod = (60 J$/faucet) / (2,770 J$/faucet/year) 
< 8 days 

Comments 

The savlngs achleved with flow aerators can just~fy, In certatn cases, the cost of 
purchasing new fixtures to replace old fashioned faucets that cannot be equipped w~th 
flow aerators The following table illustrates t h ~ s  polnt by presentmg the savlngs 
resultmg from the purchase of aerators and new fixtures for faucets that are operated 
from 5 to 60 mlnutes each day 

Note The savlngs presented In thls table are based on the same flow assumptions used 
In the precedmg calculat~ons -- that IS, ~ n ~ t ~ a l  flow of 4 0 IGlm~n reduced to 2 1 
IGlm~n wlth the use of an aerator or w~th a new fixture equ~pped w~th an aerator 
The cost of a new faucet IS est~mated at 3,000 J$ 

In areas where hot water IS drawn from the faucets, the mstallatlon of a flow 
aerator wlll also save energy by reducmg the consumpt~on of hot water 

I 

I 

- 

Hagler Badly 

Faucet use 
(m~nlday) 

5 

10 

20 

40 

60 

Water savlngs 
(J$/yea r) 

694 

1 388 

2 776 

5 550 

8 328 

Water 
savings 

(IGIyear) 

3,470 

6,935 

13 870 

27 740 

41 610 

Payback period for a 
60 J$ aerator 

1 month 

16 days 

8 days 

4 days 

3 days 

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

4 3 years 

2 2 years 
- 

1 1 year 

6 5 months 

4 5 months 
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Project 2: Install low-flow shower heads in all bathrooms and beach 
showers 

Summary of results and benefits 

Install~ng a low-flow shower head In a smgle guest bathroom reduces water 
consumption by 5,840 IGIyear and electricity consumptlon by 650 kWh/year, and 
saves the property 4,240 J$/year In water and electricity 
The payback per~od for thls water and energy conservation measure is typically less 
than 2 5 months 

Current sltuat~on Tree House has already purchase and installed 40 low-flow shower 
heads However, many guest bathrooms and beach showers are st111 equipped w ~ t h  
~neffic~ent shower heads (some of the beach showers have no shower heads at all) 

The effect~veness of low-flow shower heads can be illustrated by the flow measurements 
taken by the aud~t  team at Tree House 

Output of a old style shower head = 3 5 to 4 5 IGIminute 
Output of Tree House's low-flow shower heads = 1 to 1 5 IG/mmute 
Typlcal output of "cut pipe" shower = 4 to 10 IG/mm 

Recommendatlons Install low-flow shower heads in all guest bathrooms employee 
chang~ng rooms and beach showers 

Input. assumptions and calculat~ons 

a) Water and energy savmgs for each low-flow shower head mstalled In a guest bathroom 

Assume one 5-mmute shower per guest n~ght  Smce Tree House 1s a beach hotel, thls 
assumption IS very consewatwe 
Assume a p~ped water temperature of 70°F (2 1 "C) and a shower water temperature of 
105°F (4 1 " C )  
Tree House's low-flow shower heads consume less than 1 5 IGImm whlle the old shower 
heads consume more than 3 5 IGImln 
The cost of the water used at Tree House 1s 200 J$/I ,000 IG 
The property has 66 guest rooms and an occupancy of 38,573 guest n~ghts per year T h ~ s  
corresponds to an average of 584 GNIyearlroom 
The electr~c~ty consumed by Tree House s electr~c water heaters costs 4 72 J$/kWh and 
y~elds 860 kcallkwh The water heaters have an assumed efficiency of 95% 

G~ven thrs ~nformatron, the water and energy savmgs achreved by installing a low-flow 
shower head In a guest bathroom are calculated as follows 
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Water savlngs = (5 mmlGN) x (3 5 IGlm~n - 1 5 IGlmm) 
= 10 IGIGN 
= ( 1 0 IGIGN) x (5 84 GNIyearlroom) 
= 5,840 IGIyearlroom or 26,570 llterslyear 
= (5,840 IGIyearlroom) x (200 J$/1,000 IG) 
= 1,170 J$/year/room 

Energy savings = (26,570 l~t~yearlroom) x ( I  kcal/l~t/~C) x (4 1 OC - 2 1 "C) x (110 95) 
= 559,000 kcallyearlroom 
= [(559,000 kcal/year/room) / (860 kcalfkwh)] x (4 72 J$/kWh) 
= (650 kWh/year/room) x (4 72 J$/kWh) 
= 3,070 J$/year/room 

Total savlngs = water savings + energy savlngs 
= 4,240 J$lyear 

b) Implementation cost and payback period 

The cost of a low-flow shower head ranges from 300 to 850 J$, but, the followmg 
calculations w~l l  use a conservatwe cost of 850 J$lunit The cost effectiveness of t h ~ s  
water and energy conservation measure is 

Implementatton cost = 850 J$/shower head 

Payback period = (850 J$/shower head) / (4,240 J$/year/shower head) 
= 2 5 months 

Comments 

Low-flow shower heads must be cleaned period~cally to remove the scale depos~ts and 
other lmpuritles wh~ch may affect the quallty of the water stream 

I 

It may be necessary to tnstall theft proof shower heads on the beach and other areas A 
theft proof feature generally increases the cost of the shower head by less than 50 J$ 
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Project 3: Replace existing 3.3 to 4.2-IG/tlush toilets with water-saving 
toilets 

Summary of results and benefits 

Reduces water consumpt~on and wastewater generation by 4,670 IGIyear per 
guest bathroom toilet and 14,600 IGIyear per public restroom tollet 
Saves the property 930 J$/year per guest bathroom to~let and 2,920 J$/year per 
publrc restroom to~let 
Lowers the hydraulic loadmg of the septlc tanks thereby improving the 
performance of the property's wastewater dlsposal system and reductng the 
frequency of septic tank pumplng 
The payback for replacmg a guest bathroom's damaged 3 3 IGtflush todet wlth a 
water effic~ent model IS approximately 13 months 
The payback for replacmg an operational 3 3 IGIflush publlc restroom toilet with 
a water effic~ent model IS 1 4 years 

Current sltuat~on Even though Tree House has installed 15 water-saving todets In ~ t s  suites, 
most guest bathrooms and publ~c restrooms are equipped with convent~onal tollets whlch 
consume from 3 3 to 4 2 IG per flush 

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

For all frequently used publlc or employee restrooms, replace all convent~onal todets 
with 1 3 IGIflush todets 

Input. assumpt~ons and calculat~ons 

a) Water savmgs resultmg from mstallmg a water-savmg todet In a guest bathroom 

b Assume 4 flushes per guest n~ght 
Water-savmg to~lets use 1 3 IGIflush whlle most of Tree House's to~lets use more than 
3 3 IGlflush 
The cost of the water used at Tree House IS 200 J$/1 000 IG 
The property has 66 guest rooms and an occupancy of 38 573 guest n~ghts per year Th~s  
corresponds to an average of 584 GN/year/room 

Gwen the preceding ~nformatlon, the savmgs ach~eved from replacing an exlstlng guest room 
todet w~th a 1 3 IGIflush tollet are 

Water savmgs = (4 flusheslGN) x (3 3 IGIflush - 1 3 IGIflush) x (584 GN/year/room) 
= 4,670 IG/year/room 
= 930 J$/year/room 
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b) Implementatlon cost and payback for replaclng a guest bathroom's damaged 3 3 IGIflush 
todet wlth a 1 3 IGIflush toilet 

Cost of a convent~onal to~let = 3,000 J$ 
Average cost of a 1 3 IGIflush to~let = 4,000 J$ 
The followmg calculations assume that the property's standard pract~ce IS to replace a 
damaged guest bathroom todet wlth a new 3 3 IGIflush tollet rather than a water-sav~ng 
model 

The cost effectweness of replaclng a damaged guest bathroom tollet with a water-saving 
model rather than a conventlonal model IS calculated as follows 

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

Payback per~od = (1,000 J$/room) 1 (930 J$/room/year) 
= 13 months 

Comments 

The precedmg analys~s shows that it IS econom~cally beneficla1 to replace any damaged 
conventlonal tollet w~th  a water savlng tollet even In low use areas, such as guest 
bathrooms After the completion of Negnl7s sewer system, the payback per~od for t h ~ s  
recommendation w~l l  be reduced to 6 5 months 

c) Water savlngs resultmg from replacmg a 3 3 IGIflush public restroom todet w~th  a 1 3 
IGIflush tollet 

i 

r Assume that on average a pubhc or employee restroom tollet is flushed 20 t~mes per day 
The cost of the water used at Tree House IS 200 J$/1,000 IG 

The water savlngs achleved by replaclng a 3 3 IGIflush publlc restroom tollet wlth a 1 3 
IG/flush model are 

Water savmgs = (20 flushesldayltoilet) x (3 3 IGIflush - 1 3 IGIflush) x 365 dayslyear 
= 14 600 IGIyearltollet 
= 2,920 J$/yearltollet 

d) Implementatlon cost and payback for replaclng an operational 3 3 IGlflush publlc 
restroom tollet wlth a 1 3 IGlflush model 

Average cost of a 1 3 IGIflush tollet = 4 000 J$ 
These calculations assume the replaced convent~onal tollet has no economlc value 
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The cost effectweness of t h ~ s  water conservation measure is 

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

Payback period = (4,000 J$/to~let) / (2,920 J$/year/tollet) 
= 1 4 years 

Comments 

The precedmg analys~s shows that it IS econom~cally beneficla1 to replace all frequently 
used public restroom toilets w~th  new water-savmg units, even lf the existmg toilets are 
st111 perfectly operational After the complet~on of Negril's sewer system, the payback 
period for t h ~ s  recommendation w~l l  be reduced to 8 months 

In order to mlnlmlze the clogging problems associated wlth some water-saving tollet 
models, the property 1s strongly encouraged to ident~fy and purchase water-savlng tollets 
that have a proven performance record The purchase of low-cost water-savlng toilets of 
uncertain performance may end up cost~ng the property dearly and causing much 
aggravat~on The property is also encouraged to purchase and test a few water-sav~ng 
unlts before rmplementing t h ~ s  recommendation throughout the property 
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Project 4: Install flow diverters in toilet tanks 

Summary of results and benefits 

Reduces water consumption and wastewater generation by 37,400 IGIyear ~f flow 
diverters are Installed in 60 % of all guest room tollets 
Saves the property 7,470 J$/year in reduced water bllls 
Lowers the hydraulic loading of the septic tanks thereby lmprovlng the 
performance of the property's wastewater disposal system and reduclng the 
frequency of septic tank pumping 

t Tree House will recover the Investment requlred to Implement thls 
recommendatlon In less than 7 months 

Current situation Most guest bathrooms and public restrooms are equlpped wlth 
conventlonal tollets whlch consume more than 3 3 IG per flush None of the conventlonal 
tollets mspected by the audlt team had any type of water conservation devlce In place 

Recommendat~ons Whenever possible, install a flow drverter on the hose which feeds 
water to the toilet bowl refill plpe of the conventlonal tollets By dlvertmg back into the 
water tank part of the flow that normally drams to the todet bowl, thls simple devlce can be 
used to set a sultable water level In the toilet bowl and avold the waste of water resultmg 
from overfillmg the tollet bowl In most cases, flow diverters do not affect the performance 
of the to~let because they do not reduce the water level In the todet tank or the amount of 
water used to flush the waste from the bowl Flow diverters can be easily mstalled on most 
convent~onal tollets (I e , 3  3 to 4 2 IG per flush) and can save from 0 4 to 0 8 IG per flush 
Flow dlverters are used In many US hotels whlch are not equ~pped with water-savlng to~lets 

Input. assumptions and calculations 

a) Water savlngs resultmg from the use of flow dlverters 

Assume 4 flushes per guest mght 
Assume flow dwerters reduce by 0 4 IG the amount of water used to refill the bowl after 
each flush 
Assume that flow dlverters can be installed on 60 % of guest bathrooms (I e , 40 toilets) 
The cost of the water used at Tree House 200 J$/1,000 IG 
The propertv has 66 guest rooms and an occupancy of 38 573 guest n~ghts per year T h ~ s  
corresponds to an average of 584 GN/vear/room 

The savlngs achieved by lnstalllng flow diverters In a smgle guest room toilets are 

Water savlngs = (4 flushesIGN) x (0 4 IGIflush) x (584 GN/year/bathroom) 
= 934 IG/bathroom/year 
= (934 IG/bathroom/year) x (200 J$/1,000 IG) 
= 186 J$/bathroom/year 
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The savlngs achleved by ~nstall~ng flow drverters m 60 % of Tree House's bathrooms 

Total water savmgs = (934 IG/bathroom/year) x 40 bathrooms 
= 37,400 IGIyear 
= 7,470 J$lyear 

b) Implementation cost and payback per~od e 

Flow drverters cost approxtmately 100 J$/unrt The cost effect~veness of t h ~ s  measure 1s 

Total ~mplementation cost = (100 J$/bathroom) x 40 bathrooms 
= 4,000 J$ 

Payback per~od = (4,000 J$) / (7,470 J$/year) 
< 7 months 

Comments 

Flow d~verters should also be lnstalled In all publlc and employee restrooms Stnce 
these facht~es are used more frequently than guest bathrooms, flow d~verters Installed In 
publ~c or employee restrooms wdl achreve significantly hlgher water savlngs than those 
calculated above 

Flow dwerters should not be installed In water-savmg (1 3 IGIflush) totlets 

Poss~ble supply sources for flow dwerters Include 

Mr John Albmo 
Aquasaver Sales Inc 
5062 South 108th Street #29 1 
Omaha, NE 68 137 
Tel (402) 895-4073 

The flow dwerters (AquaSaverTM) supplled by Aquasaver Sales cost 2 50 USDIunit 
Sh~pplng 50 - 100 flow dlverters from the US to Jarna~ca costs approx~matelq 10 USD 
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Project 5: Install displacement devices in the water tanks of conventional 
toilets 

Summary of results and benefits 

Reduces water consumption and wastewater generation by 37,400 1Glyear ~f 
d~splacement devxes are Installed In 60 % of guest bathrooms 
Saves the property 7,470 J$/year In reduced water bills 

t Lowers the hydraulic loading of the septlc tanks thereby improving the 
performance of the property's wastewater disposal system and reduclng the 
frequency of septlc tank pumplng 
Tree House will recover the Investment requlred to implement this 
recommendation In less than 3 months 

Current situation Most guest bathrooms and publlc restrooms are equ~pped with 
conventional toilets which use more than 3 3 IG per flush None of the conventlonal toilets 
Inspected by the audlt team had any type of water conservation device in place 

Recommendat~ons Whenever possible, equip conventlonal tollets (3 3 IGIflush) w~th 
displacement devlces to reduce the amount of water used In each flush Displacement 
devlces include home-made plastlc bottles filled with pebbles, flexible panels, and filled 
bags, these devices are placed in the storage tank of conventlonai toilets to reduce the 
volume but not the height of the stored water The device must be compatible with the 
existing toilet and not Interfere with the flush mechanism Tree House should test the 
effectiveness of the displacement unlts in a few guest or employee bathrooms before 
implementing t h ~ s  water conservation measure throughout the property 

Input. assumptions and calculations 

a) Water savlngs resulting from the use of d~splacement devices 

Assume 4 flushes per guest night 
Assume the displacement dev~ces reduce by 0 4 IG the amount of water used in each 
flush Reported water savlngs range from 0 4 to 0 8 1G per flush 
Assume that d~splacement devlces can be ~nstalled on 60 % of guest bathrooms (I e ,40 
to~lets) 
The cost of the water used at Tree House 1s 200 J$/1,000 IG 
The property has 66 guest rooms and an occupancy of 38 573 guest nlghts per year Th~s  
corresponds to an average of 584 GN/year/room 

The savlngs ach~eved by ~nstall~ng d~splacement devlces In a smgle guest room toilets are 

Water savings = (4 flushes/GN) x (0 4 IGfflush) x (584 GNIyearlbathroom) 
= 934 IG/bathroom/year 
= (934 IG/bathroom/year) x (200 J$/1,000 IG) 
= 186 J$/bathroom/year 
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The savmgs achleved by ~nstalllng flow dlverters In 60 % of Tree House's bathrooms 

Total water savlngs = (934 IG/bathroom/year) x 40 bathrooms 
= 37,400 IGIyear 
= 7,470 J$/year 

b) Implementat~on cost and payback perlod 

The cost of a commercial dlsplacement det ice IS approx~mately 170 J$ However, Tree 
House's maintenance staff could produce home-made displacement dev~ces at a 
neghglble cost (e g , a recycled plast~c bottle filled wlth pebbles or concrete) The 
foilowmg calculat~ons assume a cost of 40 J$ for a home-made dlsplacement devlce 

The cost effectiveness of thls water and energy conservation measure IS 

Total lmplementatlon cost = (40 J$/bathroom) x (40 bathrooms) 
= 1,600 J$ 

Payback perlod = (1,600 J$) / (7,470 J$/year) 
< 3 months 

Comments 

These devlces should also be installed In all publlc and employee restrooms Slnce these 
facllltles are used more frequently than guest bathrooms, dlsplacement devlces Installed 
In publlc or employee restrooms wdl achleve slgnlficantly hlgher water savmgs than 
those calculated above 

Displacement devlces should not be used In water-savlng ( I  3 IGIflush) tollets 
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Project 6: Use rainwater for laundry or other operations 

Summary of results and benefits 

A 20,000 ft2 rain catchment will reduce the purchase of NWC water by 470,000 
IGIyear and save the property 94,000 J$/year 
The use of ramwater for laundry operatlons should reduce the property's 
consumption of water soften~ng chemicals by 70% It should also significantly 
reduce the need for rust removmg chemcals 
Collect~ng rainwater from Tree House's impervious surfaces will reduce the 
pondmg of water on the hotel's grounds and lower the saturation of the sod, 
thereby improving the performance of the tile fields 

Current situation On average, the Negrd area recewes 57 mches of rainfall per year, 
therefore, each ft2 of ram catchment surface could theoretically collect 29 4 Imper~al gallons 
of water per year At the present time, Tree House does not collect and reuse any of the 
ramwater that falls on the property 

Recommendations Cons~der collectmg and reusing the rainwater that falls on the property s 
rooftops The collected rainwater could then be used for laundry room operat~ons or for 
~rrigatlon Since ramwater is virtually free, plent~ful dur~ng at least 6 months of the year, and 
relatwely clean, it IS an ideal source of water for laundry room operations Collected rain 
water contams M e  dissolved Iron which stalns white h e n s  and towels, it is also naturally 
soft and should therefore greatly reduce the need for the water softening chemicals currently 
added to the wash water Wlth a properly designed rainwater catchment and storage system, 
Tree House will need to use water softenmg chem~cals only occas~onally (I e , when there is 
not enough ramwater in the storage tank) 

Smce times of peak rainwater supply always co~nc~de  wlth tlmes of min~murn Irrlgatton, the 
use of collected rainwater for grounds irrigation IS a less attractwe alternative 

Input. assumptions and calculat~ons 

a) Water savmgs resultmg from usmg collected ramwater In laundry room operatlons 

The cost of water at Tree House is 200 J$/I 000 IG 
Smce the amount of water consumed by Tree House s laundry 1s unknown the followmg 
calculat~ons w~ll  assume i t  to be equal to 56 000 IGtmonth The 56 000 lG/month 
estlmate was derived as follows 

Industrv surveys show that towelllinen use In hotels ranges from 4 to 6 Ib per guest 
nlght and, accordmg to commerc~al laundry equipment manufacturers, mstltutlonal 
washmg machmes use from 1 7 to 2 1 IG per pound of lmen laundered It is 
assumed that a beach property such as Tree House uses 13 1G of laundry water per 
guest nlght (I e , 6  Ib/GN x 2 1 IG/lb of laundry) 
It IS assumed that h e n s  and towels account for 75% of the total laundry load 
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Laundry water consumptlon = (13 IGIGN) x (38,573 GNIyear) / (0 75) 
= 669,000 IGIyear 
= 56,000 IGJmonth 

Assume that Tree House can collect rainwater over a 20,000 ft2 area (I e , a surface area 
equal to that of 4 tennis courts) 
Due to a lack of informatron, these calculations wrll not take Into account the savings 
resulting from reducing the consumptlon of water softener 
The preciprtatlon data for Negrll is glven in the following table 

Based on thls ~nformation, the average monthly preclpltatlon IS 3 40 IG/ftZ from May to 
October, and 1 50 IG/ft2 from November to Aprd 

p Assume that 80% of the ram wh~ch falls over the catchment area IS collected and stored 
(1 e , 20  % loss) 

Volume of collected ramwater (May - Oct) = 
- - 

Volume of collected ramwater (Nov - Apr) = 
- - 
- - 

80 % x (3 40 IG/ft2/month) x 20,000 ft2 
54,400 IGImonth 
97 % of the monthly laundry water needs 

80 % x (1 50 IG/fi2/month) x 20,000 fi2 
24,000 IGImonth 
43 % of the monthly laundry water needs 

Total water savlngs = [(54 400 IGImo) + (24 000 IGImo)] u 6 monthslyear 
= 470 000 IGIyear 
= 94 000 J$/year 

b) lmplementatlon cost and payback per~od 
- 

t No informat~on 1s avadable at the present t ~ m e  on the cost of a ram collection and 
storage system The property should contact a local contractor to obtaln a cost est~mate 
for thls system - 
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Project 7: Convert from billing rate 20 to rate 40 

Summary of results and benefits 

+ Reduces Tree House's energy bills by 732,000 J$ per year 
+ Tree House wrll recover the Investment requ~red to Implement t h ~ s  

recommendatlon In 5 weeks 

Current sltuat~on 

+ The requirements needed to quahfy for b ~ l l ~ n g  rate 40 are 
Mlnlmum peak demand of 20 kW 
Serv~ce character 3 phase, 50 Hz, 220 V delta or 4151240 star system 

+ The property's servlce 1s 220 V, 3 ph, delta connected, and ~ t s  peak demand 1s greater 
than 20 kW Therefore, Tree House IS qualified to be bdled under rate 40 

Recommendat~ons Tree House should convert from b ~ l l ~ n g  rate 20 to rate 40 

Input. assumvtlons and calculations 

+ Tree House' assumed average peak demand = 150 kW 
+ Tree House' average monthly energy consumpt~on = 67,000 kwh (see Sect~on 2 3) 
+ The fees related to the two bdl~ng rate codes are as follows 

a) Average electricity blll for Tree House under rate 20 

Customers charge 

Demand charge 

Energy charge 

Fuel charge 

Fore~gn exchange adjustment 

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

Average b ~ l l  for rate 20 = [(67 000 kwhlmonth) x ($4 72/kWh)] + (6 J$/month x 1 326) 
= 3 16 000 J$/month 

Rate code 20 

6 J$/month 

none 

2 286 J$/kWh 

1 276 J$/kWh 

32 6% 
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497 J$/month 

176 J$kW 

1 215 J$/kWh 
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b) Average electricity bill for Tree House under rate 40 

Cost / kwh for rate 40 = [(I 21 5 J$/kWh) + (1 259 J$/kWh)] x 1 326 
= 3 28 J$/kWh 

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

Average bill for rate 40 = [(67,000 kWh/month) x ($3 28/kWh)] + 35,000 J$lmonth 
+ (497 J$/month x 1 326) 

= 255,000 J$/manth 

c) Savings achleved by convertmg from rate 20 to rate 40 

Difference between rate 20 and rate 40 bills = (3 16,000 - 255,000) J$/month 
= 6 1,000 J$/month 
= 732,000 J$/year 

d) Implementation cost and payback period 

Tree House wdl need to hire a consultant to develop the proposal and prepare the 
application for the rate change to JPSCO The consulting fee 1s estlmated at 70,000 J$ 

Implementatlon cost = 70,000 J$ 

Payback period = (70,000 J$) / (732,000 J$/year) 
= 5 weeks 
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Project 8: Reduce the time of operation of the pool filter pump 

Summary of results and benefits 

Reduces Tree House' energy consumption by 3,270 kWh/year, resulting In 
savlngs of 15,400 J$/year 

I Extends the servlce life of the pool filter pump 
Thls recommendation has an Immediate payback 

Current situation The swlmmlng pool's filtration system IS equipped with a 1 5 HP (1 12 
kW) pump Thts pump operates 24 hours per day 

Recommendatlons Experience shows that, In most cases, pool water quality can be 
malntalned by running the filter pumps for 12 to 16 hours per day Tree House should 
therefore shut off ~ t s  filter pump at night In order to save energy and to lncrease the service 

llfe of the pump The pump can elther be shut off manually or Tree House may declde to 
purchase an automatic timer for ~ t s  pool filter system 

Input. assumptions and calculations 

Assume that the pools filter pump is shut off from 10 PM to 6 AM 
t The pump's power draw is 1 12 kW 

The cost of energy at Tree House is 4 72 J$/kWh 

a) Energy savlngs resulting from shuttlng off the pump durlng nighttime 

Energy savings = 8 hrlday x 1 12 kW x 365 daysfyear 
= 3,270 kWh1year 
= 1 5,400 J$/year 

b) Implementat~on cost and payback period 

The following calculat~ons assume that Tree House decldes to manually control the 
operation of the pool pump The implementation cost 1s therefore negllglble and the 
payback of thls recommendat~on IS Immediate 
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Project 9: Use energy efficient lighting in gardens 

Summary of results and benefits 

Reduces Tree House's energy consumption by 6,276 kwhlyear and saves the 
property 26,400 J$/year 
Tree House w ~ l l  recover the Investment requ~red to implement thrs 
recommendatron In less than 9 months 

Current sltuatron 

Most gardenlexterror lamps are equlpped wrth 60 W mcandescent bulbs Although, the audlt 
team also discovered several 100 W used for patio illum~nat~on, these calculatlons will 
conservatively assume that all exterror hghts us 60 W mcandescent bulbs 

Replace all burnt 60 W lncandescent bulbs wlth 17 W compact fluorescent bulbs Both the 
60 W mcandescent and the 17 W compact fluorescent bulbs generate the same amount of 
Ilght, therefore the swrtch wlll not affect the qual~ty of the property's exterror l~ghtrng 

Input. assumptions and calculatlons 

There are 40 rncandescent bulbs (60 W) used for garden lllummatlon On average, 
garden llghts are operated from 10 to 12 hours per day The following calculatrons wlll 
assume that garden lrghts are on for 10 hours per day 
The cost of energy 1s 4 72 J$/kWh 
The characteristics of the rncandescent and CF bulbs are as follows 

Cost of a 60 W mcandescent bulb = 22 J$/bulb 
Sewlce hfe of an mcandescent bulb = 800 hourslbulb 
Cost of a 17 W compact fluorescent bulb = 500 J$/bulb 
Service l ~ f e  of a compact fluorescent bulb = 10,000 hourslbulb 

a) Operatmg cost of a slngle lamp equrpped wlth a 60 W lncandescent bulb 

Hours of operation = 10 hrldayllamp x 365 dayslyear 
= 3 650 hrlyearllamp 

Energy cost = 60 W x 3,650 hrlyearllamp 
= 2 1 9 kWhlyear1lamp 
= 1 034 J$lyearllamp 

Cost to replace burnt bulbs = [(3,650 hrlyearllamp) l(800 hrlbulb)] x 22 J$/bulb 
= 100 J$/year/lamp 
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Total operatmg cost = energy cost + cost to replace burnt bulbs 
= 1,134 $lyear/lamp 

b) Operatrng cost of a s~ngle lamp equipped w ~ t h  a 17 W compact fluorescent bulb 

Hours of operation = 3,650 hrlyearllamp (same as above) 

Energy cost = 17 W x 3,650 hriyearilarnp 
= 62 1 kWhlyearllamp 
= 293 J$/year/lamp 

Cost to replace burnt bulbs = [(3,650 hrlyearllamp) /(10,000 hr/bulb)] x 500 J$/bulb 
= 182 J$/year/larnp 

Total operatrng cost = energy cost + cost to replace burnt bulbs 
= 475 J$lyearllamp 

c) Savmgs ach~eved by replacmg all exterror rncandescent bulbs w ~ t h  CF bulbs 

Total energy savlngs = (2 19 kWhlyear/lamp - 62 1 kWhlyear1lamp) x 40 lamps 
= (156 9 kwhlyearllamp) x 40 lamps 
= 6,276 kWh/year 

Total financ~al savrngs = (operat cost of mcand bulbs - operat cost of CF) x 40 bulbs 
= [(1,134 J$/year/lamp) - (475 J$/year/lamp)] x 40 bulbs 
= 659 J$lyear/lamp x 40 lamps 
= 26,400 J$/year 

d) Implementation cost and payback perrod for replacmg a burnt incandescent bulb w~th  a 
compact fluorescent bulb 

lmplementat~on cost = cost of a CF bulb - cost of an incandescent bulb 
= 500 J$lbulb - 22 J$/bulb = 478 J$/bulb 

Payback per~od = implementat~on cost / savlngs for I lamp 
= (478 J$lbulb) 1 (659 J$/year/bulb) 
< 9 months 
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Comments 

Before purchasmg CF bulbs for garden ~lium~nat~ons 

Find out from other local hotel~ers or other rehable sources wh~ch brands of CF 
bulbs have a good track record in Negr~l 

If you suspect that theft of CF bulbs will be a problem on your property, make sure 
that the CF bulbs purchased are equipped w~th  an anti-thefl feature Th~s  lock~ng 
mechan~sm increases only slightly the cost of the compact fluorescent bulbs 
(approximately 40 J$/bulb) 

Many of the Incandescent bulbs are used In other parts of the Tree House hotel should 
also be replaced w~th energy-savlng compact fluorescent bulbs Although ~t IS 

economically beneficla1 to replace all incandescent l~ghts with CF bulbs, Tree House 
should first focus on replacmg the Incandescent bulbs that have a med~um to h~gh 
wattage (60 W or greater) or that burn for long per~ods of time (> 8 hours per day) 
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Project 10: Implement a property-wide waste management program 

A waste management program wlll help Tree House reduce the amount of waste it produces, 
save materlals, resources, energy and money, and reduce the property's lmpact on the 
envlronment by drastically reduc~ng the amount of sohd waste dlsposed in ~ t s  dump or other 
locations The pr~nc~pal  elements of an effectlve waste management program include what IS 

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

A waste management program be~ngs w ~ t h  a waste revlew, where the quantlty and type of 
waste produced In the property are exammed Once thls revlew IS completed, the poss~bllitles 
for the waste management program can be assessed by conslder~ng each klnd of waste and 
dec~dmg whether ~t IS posslble to avold the generatlon or the d~sposal of thls waste through the 
reduce, reuse and recycllng opt~ons Whatever waste cannot be avolded through the reduce, 
reuse and recycle components of Tree House's waste management program w ~ l l  have to be 
dlscarded In most cases, however, an effectwe waste management program can have a 
slgn~ficant lmpact in reduclng the amount of waste generated by a property 

Reduce 

Reduce the quant~ty and the Impact of the waste produced by the property by avoidmg natural 
wastage, by usmg more durable goods that will need to be disposed less frequently, by 
avoldmg the purchase of excessively packaged goods, and by mlnlmlzlng the use of hazardous 
materlals or other products wh~ch have a slgn~ficant impact on the envlronment The reduce 
component of the waste management program IS obv~ously the first opt~on that should be 
considered by the property By reduc~ng the generatlon of wastes, Tree House w ~ l l  conserve 
resources, reduce its use of natural resources, and reduce the amount of materlals ~ t s  
employees wdl need to handle and the volume of waste the property wlll need to dispose 

The bulk of the respons~bll~ty for the "reduce" element of the waste management program lles 
w ~ t h  the purchasing department, slnce the less mater~al that IS brought Into the property, the 
less the property wlll have to dlscard (be ~t by dlsposal to a dump s~ te ,  donation, or recycllng) 
Employees who have the authority to declde what IS dlscarded as waste also play an Important 
role In reducmg the property s waste output The type of actlons that are typically taken by 
hotels to reduce the productron of waste and to lower the lmpact of the generated waste 
~nclude 

Avord purchasrng Items (e g foods chem~cals applrances parts maintenance Items) that 
are excess~velq packaged In North Amer~ca packagrng alone can account for up to 40% 
of a hotel s waste stream 
Purchase food rtems In bulk rather than In rnd~v~dually packaged portrons (e g sugar salt, 
pepper, jamsljell~es cond~ments butter cereals syrup cream, julce, etc ) Bulk Items 
are less expensrve and create less waste 
Reduce or e l~m~na te  the use of disposable plates place mats, wares, and cups 
Inexpens~ve reusable plastlc plates tableware, and glassware can be used at guest and 
employee functions held outs~de 
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Use refillable containers for chemicals, cleaners and foods 
Reduce the use of straws Provide straw dispensers for customers or ask guests if they 
need straws instead of automatically serving all drinks with straws 
Replace plastic straws with paper straws 
Do not automatically supply guests wlth new glasses or paper cups for each drink ordered 
at the bar, but offer to refill the glass if a guest orders the same beverage twice 
Ehmrnate the use of paper wrap for guest room drmking glasses Instead, store the 
drinking glasses upslde-down 
Use cloth rather than paper towels and napkins 
Use cloth napkrns instead of dlsposable doilies for buffet lines, platters, high-tea service, 
and in bread baskets 
Purchase durable coasters for use in the bar and restaurants instead of using paper napkins 
and replacing them with each drink 
Use cloth or canvas bags or a small basket to collect and return guest laundry, towels, and 
h e n s  
Use cloth or canvas bags or a wheelbarrow or yard cart to collect garden waste rather than 
disposable plastic bags 
Install liquid soap dispensers in guest bathrooms, public bathrooms, and employee locker 
rooms 
Purchase reusable plastic contamers for food In the refrigerators and freezers and covers 
for the pastry racks in the kitchen The hotel currently uses a great deal of plastic wrap for . 
both of these purposes, which wastes money and creates additional waste 
Avo~d using laundry, kitchen or housekeeping detergents which contain phosphates 
Minlmize the purchase and keep track of the use of harsh or hazardous chemicals (e g , 
drain cleaning agents, solvents, bleach) 
Purchase rechargeable or mercury-free batter~es 

Reuse 

Reuse items in their original form for the same or a different purpose rather than disposing of 
them If an item cannot be reused by the property, Tree House should investigate the - 

posslbil~ty of sell~ng or donating them to employees outsiders, charitable organizations, local 
schools and businesses Examples of reuse actions are listed below 

Reuse computer or other paper (I e , prmted on one slde only) as scrap paper for taking 
notes and wrlting internal memos - 

Purchase soft-drmks and water In reusable rather than dlsposable bottles 
Give preference to vendors wh~ch supply the~r products In returnable/refillable containers 
For example, one hotel in Negrll mdicated that Country Bucket w~ll  provide ice cream In - 

3-gallon reusable contamers w~th a deposlt of 200 J$ each T h ~ s  should save the hotel 
money and will reduce the amount of waste disposed of by the hotel 
Only remove used soaps from guest rooms at checkout The collected pieces of soap 
should then be reused around the property or gwen to staff or charltles Soap bars can be 
used In employee bathrooms, flaked and used In certa~n laundry machmes or used to carry 
out a varlety of cleanlng operations around the property (e~ther In the form of soap bars or - 

as home-made llquid soap) Small pleces of soap which cannot be conveniently reused - 
can be collected, melted down (w~th a small amount of water at low heat), and cast in a 
suitable mold (e g , a rectangular box) to produce a large bar of soap - 
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G ~ v e  used amen~t~es  to any ~nterested part~es (e g , char~t~es,  local schools, employees) 
rather than d~scardmg them 
Replace the trash can h e r s  only when these are solled or unsu~table for further use 
Repaw and reuse damaged furn~ture or donate ~t to interested part~es (e g , char~t~es ,  
schools, employees, busmesses) 
Offer all leftovers foods, including the soup of the day, to employees In the employee 
cafeter~a Food should only be d~sposed of when ~t can no longer be served to the staff 

Recycle 

Many Items that cannot be reused in their or~glnal form can be sold or gwen away to 
processors for recycling Even ~f the hotel cannot make a profit from ~ t s  recyclmg efforts, 
dwertmg Items 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 mclude 

Green waste from k~tchen and garden ( th~s  mater~al can be composted on s ~ t e  or glven to a 
local compostmg program) 
Wh~te  paper and m~xed paper 
Glass bottles and jars 
Plast~c bottles and contamers made of PET (typically used for soft-dr~nk and water bottles) 
and HDPE (typically used for mdk jugs and chem~cal contatners) 
Alummum cans and fod 
Steel cans or "t~ns" 
Steel scrap such as old plpes and apphances 
Other metals such as copper and brass 
Frying 011 and grease 
Motor 011 (from cars, motor boats and jet s k ~ s )  

At the present t ~ m e  only one company (RYCO-JA, a recycler of waste 011 and grease) collects 
recyclable mater~als In the Negrd area However, the EAST project, in collaborat~on w ~ t h  the 
Negr~l Chapter of the JHTA and the Negrd Area Environmental Protect~on Trust (NEPT), will 
strlve to organize a recyclmg project for the Negrd area by actlng as a hnk between the 
mterested hotels and the recyclmg companles based on the ~sland Although EAST'S survey 
of Jamalcan recycl~ng companles IS not yet complete, the companles l~sted below have already 
been ~dent~fied At the conclus~on of t h ~ s  survey the EAST project will provlde Tree House 
w ~ t h  an updated l ~ s t  of recycl~ng companles and detalls on the requ~rements related to the 
collect~on, sortmg, quallt) and packagmg of the recyclable mater~als 

Glass Recvcl~np 

West Indies Glass Company Contact - M~chael Austm (809) 923-0787-9 Glass must be 
sorted ~ n t o  three color groups clear brown and green The company pays 300 J$ per ton 
(2,000 Ibs) and w ~ l l  provide free transportation to plck up the recyclables when there are five 
tons of any color glass ava~lable at any slte Many of the glass bottles sold In Jama~ca can be 
returned to the bottler for reuse, which should be the first prlor~ty However, ~f the hotel 
produces enough other glass that IS su~table for recyclmg (dr~nk bottles or food jars and 
contamers), a glass recyclmg program should be ~mplemented Recyclmg bms should be 
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placed under the bars and in the kitchen to collect this glass separate from other recyclables 
The bms should be clearly labeled as to what color glass can be placed in them, and the 
signage should strongly drscourage staff from contamrnatlng the bln wrth other non-glass 
items A heavy plastic or cloth bag should be used insrde of the brn so that the bag can easily 
be removed when the brn IS full and the hotel will not have to worry about tearlng ~f the glass 
breaks The West Indles Glass Company can help the hotel to estimate vrsually when five tons 
have been collected The hotel can then determine rf ~t wants to dehver the glass itself or 
accumulate the glass In the loadmg dock area until there is enough to quallfy for the free 
prckup 

Plasf zcs 

Wysmco Environmentals, Ltd Contact- Mrs Pat Wnght, (809) 943-9800 As of October 
1997, this company only collects plastrc (PET) bottles from schools and speclfic medla- 
announced plckup points Therefore, they ask that plastlc bottles be donated to a school rn the 
community, which earns "points" for kilograms of plastic and trades them In for computers, 
videos, paint, tools, etc If the hotel wlshes to drop off PET bottles at the Wynsinco Recycling 
Plant (located at PO Box 367 Whlte Marl, Spanish Town, St Catherme, Jamaica), the 
company will pay the hotel 8 J$ per kilogram for them If the hotel produces a slgnlficant 
amount of plastic and wlshes to begin collecting elther for a local school or for profit, 
recycllng blns should be placed In the areas where the majority of the plastlc waste is produced 
(I  e the kltchen) These bins should also be properly labeled so that the staff wlll know what 
can and cannot be placed in them Once enough plastlc has been collected the hotel can either 
take it to a local school or transport ~t to Spanish Town 

PlastzcflMetaI Drums 

Kemcan Development Company Contact - Ms Ushenvood, (809) 922-5270 At present, 
this company IS only recycllng plastlc and metal drums, whlch ~t will plck up provided there 
are 30-50 drums Again, the hotel's first resort should be to return these drums to the supplier 
for reuse whenever posslble However, any drums that cannot be returned should be collected 
in the loadlng dock area until there are enough to warrant a pickup 

Nature's Handmade Paper Contact - Ms Glorla Dorman, (809) 993-8 172 Nature's 
Handmade Paper IS a small company set up with the assstance of the Peace Corps in 1986 
Thls company IS prepared to do a special project for the Negr~l hotels, whereby they w~ll  
provlde hotel stationery, guest cards, etc made out of the paper that the hotels recycle The 
cost of the paper recyclmg is negotiable 

JA Pottmger & Co , Ltd Contact - Mr Pottinger or Ms Nadlne Hlgglns, (809) 926-8957 
This company p~cks up paper products from hotels - provided there IS one truck load full (50 
large garbage bags) - and exports the paper for recycling The prlce for thls servlce IS 

negotiable and the company IS prepared to meet wlth EAST1 JHTA to d~scuss a program for 
the Negril area Recycl~ng bins for paper should be placed in the housekeepmg area (to collect 
paper from guest rooms), at the front desk, and In offices at a mmmum Each desk In the 
office area should recelve ~ t s  own recycling bin It is Important, espec~ally with paper, to 
collect the recyclables as close to thelr source as posslble Paper must be clean and dry to be 

Hagler Bailly 



EMS Audit of the Negrll Tree House Hotel EAST Project Page 62 

recyclable The hotel should first reuse paper whenever posslble and then should collect the 
paper for recycllng If the bags of paper are exposed to the elements, rt IS ~mportant 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 Pottmger & Co 
about usmg reusable cloth bags that are returned to the property for reuse after the recycler 
collects the paper 

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

Contact LOUIS Daley for mformatlon regarding the recycllng efforts organized by Mr 
McLaughlln In Mandevllle 

Waste vegetable od f f i y l q  011) and grease 

Recychng Corp of Jamaica (RYCO-JA) Contact - Mr Kevln Mullane, (809) 968-7002, 
(1-800) 991-7926 RYCO-JA collects used vegetable 011s and grease from kltchens wh~ch 1s 
then recycled In the productlon of ch~cken feed RYCO provides, free of charge, covered steel 
drums for the storage of the used 011 and grease and collects the materlal from each 
partlclpatmg property on a regular schedule This recychng scheme benefits the hotel by 
reducmg the discharge of oil and grease to the septlc tank (thus reducmg potentlal clogg~ng 
problems In the t ~ l e  field) and helps the country by reducmg the amount of yellow grease 
~mported Into Jamalca for the productlon of anlmal feed If the hotel chooses to recycle ~ t s  
cook~ng grease, ~t 1s Important that the drum be kept covered (to prevent the rainwater 
dilut~on) and be kept free of contaminants, whlch wdl make the grease non-recyclable 

Other Waste Management Issues 

The hotel should ensure that there are adequate trash receptacles and ash trays at the beach, 
around the grounds, and throughout the publlc areas so that guests can eas~ly find one when 
they need ~t The aud~t team found a great deal of waste and c~garette butts on the ground In 

these areas because there are not enough receptacles Guests wdl usually make an effort to 
dlspose of trash and c~garette butts properly ~f they can eas~ly find a receptacle 
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Project II: Eliminate the routine use of Petrotherm 

I Summary of results and benefits I 
Reduces Tree House's consumption of Petrotherm, a hlghly hazardous chemlcal, 
by 90% and saves the property 189,000 J$/year 

t Tree House will recover the Investment requlred to rmplement thls 
recommendatlon In less than 3 weeks 

Current sltuatlon 

Tree House's maintenance department IS severely understaffed and therefore relles on 
expenslve shortcuts to attend to all of ~ t s  responslbllitres One such shortcut lnvolves the 
routme "cleanmg" of grease traps wlth Petrotherm, a dram clearlng chemlcal composed 
pr~marlly of sulfurrc acid Petrotherm dissolves grease and organlc matter and, therefore, 
ellmrnates the need to manually remove the waste that accumulates m the grease traps After 
treatment wlth Petrotherm, the dissolved grease and Petrotherm resldue dram to the morass 
(which IS ~llegal) or to a septic tank (where rt drsrupts the proper operation of the on-slte 
wastewater treatment system) 

In 1996, Tree House consumed more than 420 US gallons of Petrotherm at a cost of 2 10,000 
J$ 

Ellmrnate the routrne use of Petrotherm as a "degreaser" for grease traps and for blocked 
drams This chemlcal 1s toxic, hazardous, and expenslve, ~t should therefore be used 
sparingly and only as a last resource Furthermore, when a chemlcal such as Petrotherm IS 

dlscharged to an on-site wastewater treatment system, ~t kills the bacterra which decompose 
and purl@ the waste In the septlc tank and trle field The destruction of these beneficla1 
bacterla increases the rate at whlch solrds accumulate In the septic tanks, Increases the mass 
of pollutants wh~ch reach the ground water table and eventually the sea, and increases the 
r~sk of clogging the trle field (the grease dissolved wlth sulfurlc ac~d  eventually re- 
solldrfies) 

The excesswe usage of dra~n cleaner could eas~ly be curta~led by ~mplementlng the measures 
described below 

Provlde proper and regular (every 3 days ~f necessary) maintenance to the grease 
traps Regular grease trap mamtenance conslsts of manually removing the floatmg 
layer of fat/grease and the sol~ds wh~ch accumulate at the bottom of the grease trap 
Use stramers on all k~tchen and bar smks to prevent the excesslve discharge of sol~ds 
to the dram and grease trap 
Tram k~tchen and bar employees to mlnlmlze the amount of sohds and grease 
dlscharged to the drams 
Prov~de the mamtenance staff with a snake (or rod) that 1s easy to operate and could 
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therefore replace the routme use of Petrotherm to unclog drains Snakes are long, 
h~ghly flexible metal wires or coils wh~ch are used to clean and unclog drains, they 
can be operated manually or powered through a dr~ll-l~ke device The cost of these 
tools range from 20 US$, for a manual snake, to 250 US$, for a top-of-the-lme 
power-dnven snake 
Monitor the consumptlon of Petrotherm (and of other hazardous chemicals) to avold 
the excessive use of thts product 

Input. assumvt~ons and calculations 

Proper maintenance of Tree House's grease traps should not require more than 4 hours 
of labor per week The cost of labor 1s assumed to be 50 J$/hour 
It is expected that by implementing the s~mple measures discussed In the preceding 
sect~on, Tree House wdl reduce its consumptlon of Petrotherm by 90% 

a) Savmgs resulting from the reduced consumption of Petrotherm 

Savings In chemical purchases = 90 % x 2 10,000 J$/year 
= 189,000 J$/year 

b) Implementation cost and payback period 

Labor cost = (4 hourslweek) x (50 J$lhour) x (52 weekslyear) 
= 10,400 J$/year 

Equ~pment cost = 8,800 J$ (for the purchase of a power-dr~ven snake) 

Payback per~od = (equ~pment cost) 1 [(savlng on chemlcal purchases) - (labor costs)] 
= (8,800 J$) / [(I 89,000 J$/year) - (10,400 J$/year)] 
< 3 weeks 
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Project 12: Implement a linen and towel reuse program 

Many hotels around the world have found success w~ th  a program in which the guest 
determines when sheets and towels are replaced The audit team suggests that Tree House 
cons~der implementing a program of t h ~ s  type once other initiatives are underway Guest 
reaction IS typtcally more positwe if they can see that the hotel 1s truly concerned w~th  
protecting the environment They do not want to feel hke they are making all of the sacrifices 
or that the hotel 1s simply trylng to save money 

Th~s  program mforms the guest that the hotel is interested In protecting the env~ronment by 
reducing the amount of water and chemicals that ~t uses The towels portion of the program is 
pretty stra~ghtforward guests are asked to leave their towels hanglng up if they wlsh to use 
them agaln or put them on the floor ~f they would hke to have them replaced The sheets 
portlon of the program IS destgned In one of two ways 

t The guest 1s told that the hotel would l~ke  to save water by reducing the number of sheets 
washed each day The guest IS asked to leave a card on the door or on the bed lnd~cat~ng 
that ~t is 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 part~cipat~on, since even 
environmentally-concerned guests often forget to Indicate that ~t is not necessary to change 
then- sheets In thew rush to leave the room In the mornlng, 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 (depend~ng on the wording on the materials selected) If the guest would l~ke  to 
have the sheets changed more frequently, the materials ask that a card be placed on the 
door or on the bed to have them changed that day T h ~ s  method puts the burden on the 
guest and therefore results in cons~derably h~gher partic~pation Hotels that have 
Implemented this type of program In conjunctlon wlth towel reuse have found that the~r 
laundry costs are reduced by as much as 30% to 40% 

Once the hotel 1s ready to begm t h ~ s  program, ~t should purchase attractwe, colorful ~n-room 
mater~als to communicate the program to the guest These materials are available through a 
var~ety of sources, including the Car~bbean Hotel Assoclat~on The CHA cards offer two Ley 
advantages over some of the other cards on the market 

The des~gn of the CHA mater~als wdl capture the guests' attention better than many other 
cards It 1s ~mportant that the guests be clearly told abut the program so that they feel that 
they have been glven the opportunlty to make a cho~ce The program IS not des~gned to 
tuck the guest Into partlclpatlng but that 1s how they w~ll  feel ~f the program IS not 
properly commun~cated 

t The CHA mater~als state that ~t IS the hotel s pol~cy to change sheets every three days 
unless the guest would l~ke  to have them changed more often As ~nd~cated above thls 1s 
the verb~age that results In the greatest savlngs 

If t h ~ s  program 1s Implemented, housekeepers need to be properly tramed to carry ~t out 
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effectwely Most hotels have found the greatest success with one of the following procedures 

Des~gnatmg certaln days as sheet changing days Under thls format, all of the sheets In the 
hotel are changed on certaln days of the week (for example Tuesdays and Fridays) instead 
of every three days Th~s  method makes ~t easy for the hotel to lncrease housekeeping and 
laundry staff on those days ~f necessary and also gets the housekeepers in the hab~t of 
recognrzing those days as sheet change days On the other days, the housekeepers will 
only change sheets in checkout rooms and rooms where the guest has requested a change 

Actually counting off every three days and post~ng a notice in the housekeeping area on 
the sheet changing days Th~s  ensures that the sheets are changed on the exact schedule 
noted on the in-room materials and still makes it relatively 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 d~fficulty track~ng the length of t ~ m e  that each guest has actually been in the 
room so that each guests' sheets are changed three days after they check In and then every 
three days after that Unless the hotel has a very complex reservation system, t h ~ s  method of 
trackmg sheet changlng IS nearly imposs~ble If t h ~ s  method IS possible, ~t results In the 
greatest savlngs, slnce either of the above alternatives will often result In changing a guest's 
sheets one of the two days followmg check-in when they technically are not yet ready to be 
changed 

The hotel will have to determine wh~ch method ~t belleves will worh best and then make 
modlficat~ons as needed Regardless of the method chosen to Implement the program, ~t IS 

Important that all of the housekeepers be fully trained to understand thelr role In the initlatlve 
If they do not do what they are supposed to do the program cannot be successful 

Two other Issues are key to the success of this program 

r Even rf 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 with dirty h e n s  

If a guest checks out early on a day when sheets were not changed it 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 IS to leave the bedspread In a turn-down 
type of configurat~on when the sheets are left on the bed If the bed 1s completely remade 
~t w~ll look just hke a bed with fresh sheets, but leavlng the bedspread partly turned back 
wlll allow anyone entering the room to know that the sheets have been used 

Th~s program can result In tremendous savings for the hotel but only lf ~t 1s Implemented 
properly It 1s Important that the proper mater~als be used, that the housekeepers be fully 
tramed, and that everyone 1s left feel~ng good about the program 
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Project 13: Switch air conditioners off in unoccupied rooms 

Summary of results and benefits 

+ Lowers the property's electr~city consumption by 29,400 kwhlyear, resulting In 
annual savings of 139,000 J$ 

t Tree House will recover the investment required to implement thls 
recommendation in less than 2 months 

Current s~tuatlon 

+ Many guests leave the a/c runnlng after leaving thelr rooms for their daily actlvlt~es 
Housekeepers do not shut off or lower the coolmg setting on the d c  units before leavmg 
a guest room that was just cleaned 
Many housekeepers leave the doors open while preparing guest rooms even if the a/c 
un~t  1s running This practice results in an unnecessary waste of energy 

Recommendations 

+ Place a tactful note In all guest rooms to encourage guests to turn off air condltloners, 
telev~s~ons, and lights whenever they leave their rooms for extended periods of tlme 
Many Tree House guest rooms currently have such slgns, however, these are very small 
and do not attract the guest's attention 

+ When entermg a guest room, ask the housekeepers to turn the a/c units off or, ~f this 1s 
unacceptable to the guests, to adjust the a/c thermostat to a "low cool" settmg (or the 
lowest poss~ble settmg) 

+ Request that housekeepers keep the guest room door closed durmg guest room 
preparat~on this w~l l  keep the room cooler and prevent Insects (especially mosquitoes) 
from entertng the room If the door must be left open during guest room preparat~on, ask 
housekeepers to turn off the a/c unlts 

+ Investigate the poss~b~lity to control the operat~on of the a/c unlts with Infrared sensors 
and magnetlc door sw~tches 

Input. assumpons and calculat~ons 

a) Energy savlngs ach~eved by askmg guests and housekeepmg staff to turn off the alc unlts 
when rooms are unoccup~ed 

Assume that 50% of the guests leave the a/c running after leavmg the~r rooms and that 
on average guests are outdoors between 10 AM and 5 PM 

+ Assume that through guest partlclpat~on and housekeepmg staff t ra~n~ng the amount of 
energy wasted by a k  unlts durlng the 10 AM to 5 PM period can be reduced by 50% 
The maxlmum power demand of one alc un~t  IS 2 kW The average power demand of the 
a/c unlts IS estimated to be 1 kW 

+ The occupancy at Tree House 1s 16,826 room nlghts per year 
The energy cost at Tree House is 4 72 J$/kWh 
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Gwen t h ~ s  informat~on, the energy savings are 

Energy savings = (50% x 16,826 RNIyear) x (50% x 7 hourslday x 1 kW/room) 
= 29,400 kWh/year 
= (29,400 kWh1year) x (4 72 J$/kWh) 
= 139,000 J$/year 

b) Implementation cost and payback period 

The following calculations assume that the cost of the guest room mformation cards and 
staff training does not exceed 20,000 J$ Therefore, the cost effectweness of thrs 
measure is 

Total ~mplementation cost = 20,000 J$ 

Payback per~od = (20,000 J$) /(139,000 J$/year) 
< 2 months 

Comments 

Tree House could achleve even greater energy savlngs by controlling the operatton of its 
guest room a/c units w~th  infrared sensors and magnetrc contact sw~tches Such dev~ces 
ensure that the a/c units are either turned off or adjusted to a lower coolmg settlng whenever 
a room IS unoccupied However, the installation of sensors and sw~tches requires a s~zeable 
investment on behalf of Tree House The estimated ~mplement~ng cost for t h ~ s  optlon IS 

UL-lrsted passrve infrared sensor = 2,660 J$/room 
Magnet~c contact switches = 1,750 J$/room 
Installation cost = 1.750 J$/room 

Est~mated ~mplementat~on cost = 6,160 J$/room 
= 407 000 J$ (for all 65 rooms) 
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Project 14: Implement a composting program 

Composting has become the ~ncreas~ngly popular method by wh~ch to dispose of food scraps, 
floral waste and garden waste The hotel should start with a bas~c green waste (yard waste) 
compostmg program and then expand it to ~nclude food waste as well 

A well-run compostmg programs y~elds sign~ficant benefits mcludmg 

a reduction In the cost of waste handling and d~sposal, 
a reduct~on In the env~ronmental ~mpact resulting from the d~sposal of wastes In 
dumps or landfills, 
~t prov~des the property with a h~gh-profile program which can be advantageously 
used In public relations and media efforts, 
~t provides the property wlth a constant supply of high qual~ty fertilizer and sod 
conditioner 

Studles have revealed that up to 75% of waste generated In food servlce funct~ons consists of 
compostable food scraps and other organlc mater~als If the compostable material, along 
with the recyclable plast~c, glass, and metal items are d~verted from the waste stream, the 
property can ach~eve a truly sign~ficant reduction 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 cuttmgs left from vegetable preparations, as well as complete servmgs of food 
whlch have been prepared, left unserved, and cannot be reused Post-consumer scraps are 
food left on dishes after meals have been served Although food scraps will be numerous 
and dwerse, other wastes can becornposted as well Below IS a llst of commonly composted 
wastes 

0 

0 

0 

0 

0 

a 

a 

a 

a 

Produce - vegetables, fruits, peels, rmds, 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, twigs branches seaweed) 
Paper Items - paper napkms, paper towels, paper plates and cups, paper food 
wrappers 
Da~ry products (see note I ) 
Seafood (see note 1 ) 
Meat trlmmmgs w~thout bones or large quantlt~es of grease or fat (see note 1 )  

Note (1 )  Although these Items can be composted, they often generate foul odors and 
attract an~mals and pests If the compost pde wlll be located close to publ~c 
or work areas, Tree House should exclude these Items from its composting 
program If these Items are composted, the compost pile should be kept 
covered 
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Not everything 1s compostable, and some materials can lower the quallty of the finlshed 
compost or hamper the compostmg process The staff should be educated on the importance 
of preventing the followmg items from being placed In the compostlng receptacles and the 
composting pde 

Garden waste contammated w~th  pestlcldes 
Weeds with heads/ seeds (these will reproduce qulckly In the compost heap) 
Glass 
Metals 
Unsoded paper (if ~t can be recycled) 
Cardboard 
Plastrcs 
Alummum foll or plast~c wrap 
Batter~es 
Diseased plants 
Wood chips from chemically treated wood products 

Contamination of compostable material can be avoided only if employees know whlch Items 
should not be discarded in the contamer for compostable materials Contmuous employee 
education and motlvatlon and appropriate stgnage wrll help In most mtances, placing a slgn 
on a container wh~ch reads "Compost only - no bones, plastics, glass or metals" should 
make the pomt 

Hotels and resorts often find ~t easier to have the composting program evolve slowly, that is, 
to start with flower and garden wastes and pre-consumer food scraps from prep stations rn 
the kitchens, then add additional materials like paper, and finally add post-consumer 
leftovers from guests' and employees' plates This is the process that is recommended for the 
Tree House The hotel is already composting most of its yard waste and should now slowly 
phase-~n the other elements that w~l l  make the program even more successful 

The Tree House may find it beneficial to purchase a wood chipper 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 pile The ch~pper and shredder can be used 
to convert these ltems to a more manageable sue  (less than one mch) so that they will 
decompose more readily -- 

In addit~on, the current compostmg slte should be mod~fied shghtly to Improve the program - 

The slte needs to be expanded to make a space large enough for all phases of compostmg 
(unloadlng materials storing Items before they are added to the compost aeratmgl mlxlng 
the compost, storing equipment such as the ch~pper, and storing the fin~shed compost before 
~t can be used) There 1s currently not enough space for all of these actlv~t~es to tahe place 
The hotel should also bu~ld a fence around the compostmg site to hlde i t  from guest view and 

- to prevent rodents and other animals from enterlng the area Some ltems used in a compost 
plle will be unattractlve or will attract animals, making th~s  fence necessary The hotel 
should also ensure proper dramage from the slte quickly clean up any food spills, and add 

- food waste to the center of the pile to prevent bad odors 

It is especially Important to ensure that the compost plle IS properly aerated Aeration helps 
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the bacter~a In the plle to grow faster, whlch speeds the decompos~tlon process The staff 
overseeing the compostlng program should aerate the pile, e~ther manually or w~ th  a small 
bulldozer (depend~ng on the slze of the p~le), at least once each week W~thout proper 
aeration, the compost plle w~ l l  develop a rotten-egg odor and will take much longer to fully 
decompose 

It IS Important to keep the program slmple and effic~ent, In the long-run, ~t should not requlre 
add~tlonal staff t ~ m e  In fact, the system, In coordlnatlon wlth a comprehens~ve recycling 
program, can streamline the entlre d~sposal system from both a labor and a space efficiency 
standpoint 

Once the compost IS ready for use (usually In about one month ~f the p ~ l e  IS managed 
properly), the resulting product should be used on the grounds Compost 1s class~fied as a 
so11 cond~t~oner, not a fertlhzer, because ~ t s  levels of nitrogen, potasslum, and phosphorus 
are not as hlgh as commercial fertlllzers Fmshed compost wlll add these elements to the 
so11 but wdl add them much more slowly and In lower quantit~es than fertlhzers Unllke 
fertll~zers, compost also adds organlc mater~al to the sod, increases the water-retaln~ng 
capablllt~es of sandy sod, and promotes root growth The compost should be used over 
grassy areas or as a mulch around plants 
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Appendix 11: Summary of Tree House's environmental aspects, ~mpacts and EMS objectwes 

Objective of the 
property's EMS 

Type of envrron 
aspect of the 

hotel's actrvrtres 

WATER USE 

Type of actrvrt~es whrch have these 
env~ronmental aspects 

Envrronmental rmpact of the 
actrvrtres 

Inefficient use of a valuable 
resource 
Excessive consumptlon affects 
the avallablllty of water m the 
Negrll community 

Reduce water 
consumptlon 

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

Operat~on of a/c unlts, water heaters, 
washlng machmes, dryers and pool 

Reduce energy 
consumptlon 

Ineffic~ent use of valuable and 
non-renewable resources 
Generates alr pollut~on (mamly 
at the power plant), greenhouse 
gases, a c ~ d  rain 

pumps 
Use of hot water and light~ng 

- - 

Reduce the 
amount of sohd 
waste generated by 
the property 

SOLID WASTE 

GENERATION 

Office operat~ons (paperwork) 
. Food purchasmg, preparatlon and servmg 

Bar operatlons 
Ma~ntenance operatlons 
Garden and beach upkeep 

D~sposal of solld wastes m 
inadequate munictpal dumps 
Contamination of groundwater 
and surface water 
Loss of raw materials 

GENERATION OF 

WATER 

POLLLITANTS 

Laundry room operatlons (e g use of 
phosphate based detergents) 

. General housekeepmg and cleaning 
operatlons (excesswe use of chem~cal 
cleanlng and dlsmfectlng products) 

. Maintenance operations (~mproper 
dlsposal of used 011 and spent solvents) 

- Food preparatlon (d~sposal of grease/oll) 

Increases pollutant load 
discharged to surface and 
groundwater 
Reduces the effect~veness of 
septlc tanks and wastewater 
treatment systems 

Reduce the 
pollutant load 
contained m the 
hotel's effluent 

USE OF 

HAZARDOUS 

PRODllCTS 

- Laundry room operatlons (use of bleach, 
and ac~d or caustlc cleaners) 

- General housekeeplng and clean~ng 
operatlons (use of bleach tox~c cleanlng 
chemlcals, ~nsect~cldes) 

Exposes guests and employees 
to hazardous products 

Reduce the 
number and 
amount of 
hazardous 
products used on 
the property - Ma~ntenance operatlons (use of lead 

palnt dram clearlng chemlcals) 
- Grounds keepmg (pest~c~deshnsect~c~des) 

G E ~ E R A T I O ~  OF 

AIR EhllSSlOhS 

Release of CFCs to the 
atmosphere 
Exposes guests and employees 
to hazardous air pollutants 

Phase out CFC 
refrgerants 
Reduce the use of 
solvents 
tnsecttc~des 
pestmdes 

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

- Ma~ntenance operatlons (e g release of 
CFC from a~r-condtt~onmg unlts use of 
solvents) 

- General housekeepmg and cleanmg 
operatlons (use of aerosols) 
Grounds keepmg (~nsect~ctde foggtng) 

D I t lACE TO THE 

ECOSl STEI\I 
D~scharge of untreated gray water In 

wetlands 
Use of fert~ltzer, msectmdes and 
pestlades In the gardens 

Damages the environment and 
ecosystem surroundmg the 
property 
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Implement a leak detection and prevention program 

Prepare a plan for carrying out a monthly mspectlon of the property's water 
dlstnbution system, guest bathrooms, publlc restrooms, kitchen, bar, beach 
showers, and Irrigation system 

Develop the checkl~st forms that w ~ l l  be used to track the preventive mamtenance 
work conducted by this program 

Hold a tralnlng workshop to teach housekeeplng staff on how to detect and report 
malfunctlonmg equipment and leaks Prepare a summary of thls information for 
inclusion In housekeeplng staffs tralnlng manual 

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

After each round of ~nspectlon present summary of findlngs to general manager 

Install 1 6 US gallon/flush tollets In the beach-slde publlc restrooms 

Identify the typehrand of 1 6 US gal/flush todets which have gwen satisfactory 
results in Negrd Get recommendations from mamtenance staff of other hotels 

Contact vendor and place order for 4 unlts 

Install the units 

Monitor weekly to Insure proper performance Contmue the weekly monltorlng 
for two months followmg installation 

Water consumptlon monltorlng program 

* Prepare the forms that wlll be used to collect data from the property's 3 meters 

Tram all members of the marntenance staff on how to properly read the meters, 
enter the ~nformatlon on the forms and calculate the property s weekly water 
consumptlon 

Begm collecting the water consumptlon monltorlng program 

On the first day of each month calculate the total water consumptlon and collect 
total guest n~ght  figures for the prevlous month Calculate IG/GN value for the 
prevlous month Provide the IG/GN figure to the Green Team 

By whom 

I Doe 

I Doe 

S Bush 

Mamt staff 

J Doe 

P Peters 

S Holmes 

P Peters 

P Peters 

T Rex 

T Rex 

Mamt staff 

P Peters 

Target date 

121 1/97 

1/1/98 

111 5/98 

2/1/98 - onw 

3/1/98 - onw 

2/1/98 

3/1/98 

: 1 mth after 
recelpt 
3fter 
~nstallatlon 

12/1/97 

121 15/97 

1/1/98 - onw 

21 1/98 - onw 

- 
Actual 

date 
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h e s t  room preparatlon checklist 

If the guests have left their alc runnmg, leave the guest room door closed dur~ng room 
preparatlon If the door must be left open, turn the alr condit~oner off 

Do not replace the trash can h e r s  (plast~c bags) unless these are solled or otherwise 
unacceptable for further use 

Report all malfunct~on~ng equipment to the hotel operator -- contact the maintenance 

department directly only if the need for repair IS urgent 

Pay particular attention to water leaks In todets, faucets and shower heads, excess~vely high 
flows from faucets or shower heads st~cking toilet flush handles, sink and bathtub stoppers 
which don't work or don't fit properly, damaged w~ndows or louvers, scaldmg hot water, 
malfunct~on~ng air cond~tioners 

Collect all recyclable items placed In the guest room green recyclrng containers 
Recyclable item consist of 

0 clear green and amber glass bottles 
0 plast~c beverage bottles 
0 alum~num beverage cans 
0 metal cans 
o newspaper 
0 wh~te  paper 

At the end of your sh~f t  place all collected recyclables in the appropriate recyci~ng bins 
located by the laundry room 

Before leav~ng the guest room 

0 turn off all lrghts telev~s~ons and radios 
0 turn the a/c unit to the 'low cool' setting if the guests have left the a/c runnlng, 
0 rf the a/c 1s left on make sure that all windows and louvers are properly closed 
o ensure that faucets and toilets are not running 

Towel and linen reuse program 

. 

By whom 

All house- 
keeping 
staff 

Date 

Start on 
1210 1 I97 
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Water &Xandormg form 

Meter number Month and year Readlng unlts 

Day I BY 

Number of guest nlghts for the month = 

Water consumption ~ n d e x  = (monthly water consumption) / (number of guest nlghts) = 

I I 

3 1 

Total monthly consumptlon 

Meter readlng 

I 

Consumpt~on Comments or corrective actlon 

Q Insert here the last meter readmg of the prevlous month 
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Example of a partrally completed water momtorrng form 

11 Meter number 34,524,356 Month and year December 1997 Readlng unlts Thousand lmperial gallons 

I -  Day 

I BY 

1 

2 

3 

4 

etc 

Meter readlng 

15,234 600 

I I I I 

PGM 

PGM 

PGM 

PGM 

5 I PGM I 15,342 700 

PGM ( 15,791 600 I 22 900 I 

Consumption 

20 500 

PGM I 15 768 700 

PGM I 

Comments or correctwe actlon 

15,256 700 

15 278 300 

15,302 500 

15,322 200 

21 800 I 

I Because ofjump m water consumptlon, 

C. Insert here the last meter readmg of the prevlous month 

15 256 700 - 15,234 600 = 22 100 

15 278 300 - 15 256 700=21 600 

24 200 

19 700 

I I I mamtenance began inspection of water 

PGM 

I 

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

15 976 400 

PGM 16 006 200 

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

29 800 I 
21 300 

22 800 

PGM 

PGM 

Water consumptlon ~ n d e x  

95 500 

16,027 500 

16,050 300 

= (81 5 700 Imperlal gallons) 1 (3 077 GN) 
= 265 1 Imper~a l  gallonsIGN 

dlstr~butlon system 

Discovered leak ~n property's main 
dlstributlon h e  

Leak was fixed at 10 30 PM 
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I I <=I Insert here the last meter read~ng of the prevlous month 

Meter number Month and year Mult~plier 

I I 

Total change In meter readmg for the month 

Day I BY I Meter readmg 

Total monthly electrlc~ty consumption = total change In meter read~ng x multlpl~er = kwh 
Number of guest n~gh t s  for the month = 

Electr~clty consumption lndex = (monthly elec consumption) 1 (number of guest n~ghts)  = 

Change m meter readmg Comments or correctwe actlon 


