


















































































































































Table 10.1 
DRAFT EPA TOXIC CHEMICALS 

,poun s use perc en aryear) ( d d al d 
Baseline 

EPA Chemical 2002 2003 2004 2005 2006 Target 

1,2,4-Trichlorobenzene 0 

1,2,4,5-T etrachlorobenzene 0 

2,4,5-Trichlorophenol 0 

4-Bromophenyl phenyl ether 0 

Acenaphthene 0 

Aoenaphthylene 0 

Anthraoene 0 

Benzo(g,h,i)perylene 0 

Diben zofuran 0 

Endosulfan, alpha 0 

Endosulfan, beta 0 

Fluorene 0 

Heptachlor 0 

Heptachlor epoxlde 0 

Hexachlorobenzene 0 

Hexachlorobutadiene 0 

Hexachlorocyclohexane, gamma- 0 

Hexachloroethane 0 

Methoxychlor 0 

Naphthalene 0 

Pendimethalin 0 

Pentaohlorobenzene 0 

Pentaohloronitrobenzene 0 

Pentaohlorophenol 0 

Phenanthrene 0 

Pyrene 0 

Triflurafin 0 

Cadmium1 
NA 

Lead2 
2605 

Mercury3 
73 

Total use 0 

Note that the EPA Interagency Worlcgroup will detem:une specific che.lillcals for this table m 2001. 
1. The cadmium number from the FV2001 Hazardous waste report is not quantifiable with cul.Tellt infommtion. 

2. This nwnber generated from the FY2001 Hazardous waste report using two categories lead pellets and lead (pigs, paint clups and vests). Not included is the lead in the optical 

glass and lead in the parts washer as it is not quantifiable with current information. 

3.1his number generated from the FY2001 Hazardous waste report using waste mercuric chloride, waste llW"Cfil"Y contained in mnnufacturcd articles, waste mercury and univcnal 

waste mercury theanostats. Not included is mercury contained in fluorescent lights and mercury batteries. 
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SECTION 11 
OZONE DEPLETING SUBSTANCES 

11.1 GOAL 

According to Memorandum ASA IL&E, (1996) the goal is to eliminate Class I ODSs from 

inventory by December 2010. Installation connnanders must ensure that by the end of December 

2003 they no longer commercially procure any Class I ODSs. 

11.2 BASELINES AND PROGRESS 

According to Memorandum ASA IL&E, dated January 7, 2003 the Army has changed the 

policy from total removal of Class I ODS by the end of FY03 to continued use in sealed units or 

recharging units with installation stock until exhausted. The goal of total removal by the end of 

FY2010 is still to be enforced. 

TABLE 11.1 
OZONE DEPLETING SUBSTANCES (ODSS) TARGET: 

(POUNDS CONSUMED/LOST TO A 1MOSPHERE CONTINUOUS 
PER YEAR) REDUCTION 

POLLUTANT 1998 1999 2000 2001 2002 2003* 2010 
CFC 4884 4897 5950 3046.6 3300 2000 0 

*Estimated 

11.3 DESCRIPTION OF ODS·CONTAINING EQUIPMENT 

Class I ODSs are used in air conditioners and refrigerants at Fort Monmouth. . Table 11.2 

contains a list of the type and quantity of refrigerants, the cost and the year of replacement, and 

the current status of the replacement effort. Halon 1301 is used for fire suppression in six 

buildings on the Main Post, but they are scheduled to be replaced during FY03. Ozone depleting 

substances are used in air conditioners and refrigerators throughout the Fort as well as in the 

vehicle fleet. 

11.4 CURRENT P2 INITIATIVES 

An inventory of ODS sources has been conducted. The policies and procedures required to 

eliminate Class I ODS are in place. CFC consumption has been reduced by gradual replacement 

of old CFC units (refrigerators, air conditioners) with more ozone friendly units and attrition by 

40% since 1998. 

11-1 



11.5 POTENTIAL P2 INITIATIVES 

All Class I CFC units except tactical systems are scheduled to be replaced by December 

2003. The only P2 initiative is to ensure the program aggressively replaces the old CFC units 

with new ozone friendly units. 
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Table 11.2 
Status of Class I Ozone Depleting Substances 

Fort Monmouth 

13Ull0!NG 
NUM~ER 

1075 
1207 

GPE Enerav 
1075 

1205 
702 

2000 
Evans 

SUBTOTAL' 
976 
689 

2000 

Evans Area 
Blda 2705/2707 

199 
1150 
1203 
1209 
2700 
1210 

suatOTAL. 

.. TYP!=QF . . YeAR OF 
R,ISFRJ{?t;RANT . Rf;f>LAGEMaNT (3> 

R-11 FY97 $33,000 
R-11 FY98 $83,000 
R-11 FY98ll) $0 
R-11 FY99 $86,000 

.·· ... ' . 

R-12 (2 (2) 

R-12 (2) (2) 

R-12 (;tJ 

R-12 FY02 (4) 

' .. ' 

R-502 (2: (2) 

R-502 (2) (2) 

R-502 (2) (2) 

' ' . 

Halon 1301 FY97 $7,500 
Halon 1301 FY97 $15,000 
Halon 1301 FY03 $10,000 
Halon 1301 FY03 $21,250 
Halon 1301 FY03 $85,000 
Halon 1301 FY03 $110,000 
Halon 1301 FY00 $103,000 
Halon 1301 FY03 $12ft000 

Material Storage R-502 Na Na 
total Clas, 1 00cs Remaining as: ofthe ~loSEt of,FYioo2 

( 1) This work was paid for by the utility company and not Fort Monmouth 

(2) Oetallad information not provldad summary data only 

(3) Information contained In the old P2 plan 

(4) The Evans araa is being closed under BRAC and most aquipmant was removad or~sferrad In FY2002 

0 Completed 
(2) 0 Completed 
(2) 0 Completed 
(2) 0 Completed 

(2) 47 
(2) 7 
(;tJ 51 (5) 

.68 0 

0 100 
0 4 
0 38 

0 Completed 
590 0 Completed 

0 1678 6) 
0 303 6) 
0 1061 6) 
0 1379 (6) 

13,012 0 Completed 
0 6179 (6) 

. 13,847 
0 1,500 (7) 

(5) Scheduled for removal during Kitchen ramOdellng In May 03 

(6) Work to be completad by July 03 

Na - Not applicable 

W:\742566R\Table 11.2\030602 



SECTION 12 
VEHICLE FUEL CONSERVATION 

12.1 INTRODUCTION 

Vehicle fuel conservation is necessary to address two major national issues 1) Air Quality 

and 2) Energy Security. Highway vehicles account for 60% of all pollution in urban areas and 

consume over 50% of all petroleum used in the United States. Energy security requires that we 

reduce our dependence on foreign oil by either reducing consumption or by finding more 

domestic oil. The use of alternative fuels is one means of reducing consumption. 

Alternative fuels are also a means of addressing both issues simultaneously. The Energy 

Policy Act of 1992 (EPACT) defines alternative fuels as: methanol, denatured ethanol, mixtures 

containing up to 85% methanol or denatured ethanol, natural gas, propane (liquefied petroleum 

gas), hydrogen and electricity. The General Service Administration (GSA) has an alternative 

fuel vehicle (AFV) program named Drive Alternative Fuel Vehicles Easily (DAVE). Vehicles 

leased or purchased from GSA have the option of being either alternative fuel vehicles (AFV) or 

regular vehicles. 

Fort Monmouth has had an active AFV program since 1998, specifically including dual 

use Ethanol 85 vehicles. However, due to the lack of availability of Ethanol 85 locally, these 

vehicles have continued to use gasoline ex.elusively. Table 12.1 lists some of the commonly 

used AFV in service at Fort Monmouth. 

12.2 GOALS 

Vehicle fuel conservation has been a low priority goal of P2 programs. The Energy 

Policy Act of 1992 (EPACT) mandated the use of light-duty AFV in federal fleets with 50 or 

more vehicles that operate in metropolitan statistical areas (MSA). Fort Monmouth is within the 

New York-Northern New Jersey MSA and subject to the EPACT requirements. Fort Monmouth 

leases most of its vehicles through the GSA through the Director of Logistical. Fort Monmouth 

cmrently has approximately 260 leaseq. vehicles, of which approximately 17 are AFV. 

• Increase the average EPA fuel economy of cars and light trucks by at 1 mpg by the end 
of PY 2002 and 3 mpg by the end of PY 2005 from a FY 1999 baseline. 

• Reduce vehicle petroleum consumption 20% be the end of FY 2005 from a FY 1999 
baseline. 
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CLASS. 

041-06044 

041-42715 

041-42746 

041-42794 

041-42747 

041-42766 

041-42719 

041-42714 

041-42716 

041-42734 

041-55773 

041-47598 

062-14074 

041-49165 

041-67005 

041-55779 

041-55753 

TABLE 12.1 
FORT MONMOUTH 

ALTERNATIVE FUEL VEHICLES 

.·· 

YEAR MAKE MODEL 

1998 DODGE CARAVAN 

1998 FORD P/UTRUCK 

1999 DODGE CARAVAN 

1999 DODGE CARAVAN 

1999 DODGE CARAVAN 

1999 DODGE CARAVAN 

1999 FORD P/UTRUCK 

1999 FORD P/UTRUCK 

1999 FORD P/UTRUCK 

1999 FORD P/UTRUCK 

2001 DODGE CARAVAN 

2001 DODGE CARAVAN 

2002 CHEVY TAHOE 

2000 DODGE CARAVAN 

2002 DODGE CARAVAN 

2001 DODGE CARAVAN 

2001 DODGE CARAVAN 

FUELTYPE 

BIFUEL 
E85/GAS 
Bl FUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BIFUEL 

E85/GAS 
Bl FUEL 
E85/GAS 
Bl FUEL 
E85/GAS 
Bl FUEL 
E85/GAS 
Bl FUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BI-FUEL 
E85/GAS 
BI-FUEL 
E85/GAS 
BI-FUEL 
E85/GAS 
BIFUEL 
E85/GAS 
BIFUEL 
E85/GAS 



• Ensure that alternative fuels account for at least 50% of the fuels used in dual-fuel, 
AFVs. 

• Ensure that at least 75% of car and light truck procurements are AFV. 

12.3 BASELINES AND PROGRESS 

Executive Order 13031 reaffirmed the connnitment to require federal agencies and federal 

fleets to comply with EPACT and set the base line year as 1999. This order also required federal 

agencies to comply with the law even if they use GSA to buy or lease their vehicles. Table 12.2 

provides information on fort Monmouth on fuel use, vehicle use, alternative fuel use and the rate 

of procurement of AFV s. 

TABLE 12.2 ·rarget: 
FORT MONMOUTH 

FLEET FUEL ECONOMY 

Baseline (average fuel efficiency of non-tactical fleet in miles/gal)1 16.3 

FY 1999 2000 2001 2002 2003 2004 FY2005 

9.76 9.91 10.36 9.19 7.75 

VEIDCLE FUEL USE Tnrget 

Baseline (total gallons consumed for non-tactical fleet vehicles) 2 20'i% 1ess 

FY 1999 2000 2001 2002 2003 2004 FY2005 

144,150 145,560 147,281 165,601 50,134 

ALTERNATIVE FUEL USE Target 

(% of alternative fuel consumed in alternative-fueled vehicles) 3 50•~'!f 

1999 2000 2001 2002 2003 2004 2005 

0% 0% 0% 0%* 

ALTERNATIVE FUELED VEIDCLE PROCUREMENT Target: 

( % of vehicles procured that are alternatively fueled) 4 50'J, 

1999 2000 2001 2002 2003 2004 2005 

3.5% 4.3% 5.8% 6.7% 

1. Mileage estimated based on information provided for GSA leased vehicles by users. 

2. lnfonnation provided by contractors to Fort Monmouth DLA. 

3. Currently no alternative fuels are provided on the Fort Momnouth. 

4. Percentage based on the total number of AFV divide by the total number of vehicles assigned Fort Monmouth approximately 260 

vehicles. 
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12.4 CURRENT P2 INITIATIVES 

Fort Monmouth currently has approximately 17 AFV s that can use both gasoline and 

Ethanol 85; however, there is no Ethanol 85 fueling station within 25 miles of Port Monmouth so 

gasoline is used. 

12.5 POTENTIAL P2 INITIATIVES 

Vehicle fuel conservation is a part of the P2 arena and potential P2 initiatives could 

include: 

1. Increase the number of leased GSA vehicles that use compressed natural gas (CNG) 
and local fueling stations. 

2. Construction of a CNG station on Fort Monmouth to be able to use fleet CNG vehicles 
for those vehicles that do not travel beyond the local area 

3. Install either a UST or AST and purchase Ethanol 85 in bulk quantities for use by fleet 
vehicles. 

12.5.1 Leasing CNG Vehicles from GSA 

The GSA offers full service for vehicle acquisition or leasing services for the Army vehicle 

requirements. The GSA offers alternative fuel vehicles (AFVs) to assist the Army in meeting the 

federal requirements outlined above. Fort Monmouth or its contractors use GSA for all vehicle 

acquisition or leasing. Table 12.3 lists the CNG fueling sites within 25 miles of Fort Monmouth 

that are open to the public and government and Figure 12.1 shows the locations of the CNG 

fueling sites. 

12.5.1.1 Environmental Benefits 

Environmental benefits from the use of AFV s include addressing two major national issues 

1) Air Quality and 2) Energy Security. Highway vehicles account for 60% of all pollution in 

urban areas and consume over 50% of all petroleum used in the United States. 

Use of AFVs will address both issues simultaneously. The Energy Policy Act of 1992 

(EPACT) defmes alternative fuels as: methanol, denatured ethanol, mixtures containing up to 

85% methanol or denatured ethanol, compressed natural gas, propane (liquefied petroleum gas), 

hydrogen and electricity. 
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1198 
1197 
1200 
1201 Paladin Chevrolet Maintenan 

P - Public 
G - Govrnment 

TABLE 12.3 
COMPRESSED NATURAL GAS FUELING SITES 

NEAR FORT MONMOUTH, NEW JERSEY 

732-922-6124 3401 Rte. 66 Ne tune 
1420 W ckoff Rd. Wall 

732-815-2643 680 Pfeiffer Blvd. Perth Ambo 



a D ,~ 

Q :11 ... ·· .... 
(1 ·•·.· '.. .. 

East Bruns~ick 
. . a fJ 

01 d Bridge i\. 

CNG REFUELING STATION 

Freehold 

FIGURE 12.1 

FT. MONMOUTH 

CNG SITE LOCATIONS 

THE PARSONS CORPORATION 
DESIGN * RE~RCH * PLANNING 



12.5.1.2 Economic Benefits 

GSA leases AFVs as listed on their website: http://www.fss.gsa.gov/vehicles/leasing 

Implementation Cost 

The implementation cost consists of the differential of the cost of the lease for AFV versus 

a gasoline-powered vehicle according to the GSA schedule. Table 12.2 shows a list of typical 

vehicles used by Fort Monmouth and the differential costs. For the sake of this opportunity 

assessment, Parsons assumed that half the vehicles would be trucks ($2,681) and the other half 

would be vans ($4,584). The implementation cost would be $67,000 for the trucks and $114,600 

for the vans. The total cost would be $181,600. 

Recurring Cost 

Recurring cost consists of the purchase for the increased use of natural gas due to the 

switch from gasoline to CNG. Assuming that 50 vehicles are purchased or leased in the next 

year which use compressed natural gas at a cost of approximately $30,000 per year based on a 

rate of $1.30 per equivalent gasoline gallons (EGG). This assumes that the typical CNG vehicle 

fuel economy of 13 mpegg based on information from EPA/DOE or the manufacturer and that 

each vehicle is driven 6,000 miles annually. 

Recurring Cost Savings 

Recurring cost savings consist of the reduced purchase of gasoline for the 50 vehicles. 

Assuming that 50 vehicles are purchased or leased in the next year which use gasoline at a cost 

of approximately $31,000 per year based on a rate of $1.55 per gallon. This assumes that the 

typical gasoline vehicle fuel economy of 15 mpg based on information from BP A/DOE or the 

manufacturer and that each vehicle is driven 6,000 miles annually. 

12.5.1.3 Payback Period 

The payback period is calculated by dividing the implementation cost by the net cost 

saving. Note the net cost saving is the difference between the recurring cost and the recurring 

cost saving. 

Payback= $181,600/$1,000=181.6years 
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12.5.2 Construct CNG Vehicles Fueling Station 

Construction of a CNG fueling station on Fort Monmouth would reduce the cost CNG 

from $1.30 gallon to about $0.85 gallon. 

12.5.2.1 Environmental Benefits 

Natural gas is one of the cleanest burning alternative fuels available and offers a number of 

advantages over gasoline. in light-duty applications, air exhaust emissions from natural gas 

vehicles are much lower than those from gasoline-powered vehicles. In addition, smog producing 

gases, such as carbon monoxide and nitrogen oxides, are reduced by over 90% and 60%, 

respectively and carbon dioxide, a greenhouse gas, is reduced by 30-40%. 

For heavy-duty and medium-duty applications, natural gas engines have demonstrated over 

90% reduction of CO and particulate matter and over 50% reduction of NOx relative to 

commercial diesel engines. 

12.5.2.2 Economic Benefits 

Implementation Cost 

Implementation cost is for a CNG refueling station manufactured by FuelMaker. The 

company bas a GSA contract for the equipment and service, a vehicle-refueling appliance (FFQ-

8-36), which compresses the natural gas and costs approximately $18,772 for a unit that can 

produce approximately 3.7 EGG per hour, and a storage and dispensing unit (FF-350A-PF-36), 

that can store up to 30 gallons of EGG, and costs $14,837. Additional equipment such as hose, 

gas dryer and pressure starter costs approximately $3,757. Installation cost would add another 

$10,000 based on the assumption that the refueling station would be located near the appropriate 

infrastructure. Total cost for purchase and installation would be approximately $47,366. The 

average cost of the CPG would be around $0. 70 EGG and this cost includes natural gas and the 

electrical cost for operating the system 

The implementation cost consists of the cost for leasing AFVs noted above ($181,600) 

plus the CNG refueling station ($47,336). The total implementation cost would be $228,966. 
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Recurring Cost 

Recurring cost consists of the purchase for the increased use of natural gas due to the 

switch from gasoline to CNG. Assuming that 50 vehicles are purchased or leased in the next 

year which use compressed natural gas at a cost of approximately $16,538 per year based on a 

rate of $0.70 per gallon. Tiris assumes that the typical CNG vehicle fuel economy of 13 mpegg 

based on information from EPA/DOE or the manufacturer and that each vehicle is driven 6,000 

miles annually. 

Recurring Cost Savings 

The recurring cost savings would be approximately $31,000, as described above. 

Payback Period 

The payback period is calculated by dividing the implementation c.ost by the net cost 

saving. Note the net cost saving is the difference between the recurring cost and the recurring 

cost saving. 

Payback= $228,966/$14,846= 15.4 years 

Currently there is a financial disincentive to convert to CNG system at this time, but Fort 

Monmouth will continue to explore options to increase the use of AFV. 

12-9 



13.1 GOAL 

SECTION 13 
ENERGY CONSERVATION 

The P2 plan energy conservation goal is to reduce facility energy consumption 30% per 

square foot by 2005 and 35% by 2010 from a 1985 baseline. Note that the Executive Order 

13123 allows for a separate, less stringent goal for industrial and laboratory activities. However, 

this installation does not track energy consumption separately for such activities. As a result, the 

30-35% (more stringent) reduction goal will apply to the installation as a whole. 

13.2 BASELINE AND PROGRESS 

Table 13.1 Energy Consumption (KBTU/SF) 
Baseline 35% Target 

1985* 1997 1998 I 1999 12000 12001 2002* 2010* 
170 126.44 113.33 I 117.28 I 105.31 I 107.91 105 105 

* Estimated 

Figure 13.1 is a graphical representation of energy consumption rates since 1991. Data is 

not available for 1985, the EO 13123 baseline for the goals. The energy consumption rate was 

projected backwards to 1985 using the available data; the 1985 baseline rate would be about 170 

KBTU/SF. It is important to remember that the operation of heating units is directly proportional 

to the demands placed on the facility by the meteorological conditions of the season. Thus, some 

variability in the annual energy consumption rate is to be expected. 

The 30% and 35% goal were achieved ahead of schedule in 2000. Since 1993, the energy 

consumption rate has decreased by approximately 30%. Fort Monmouth was able to achieve this 

energy reduction goal by replacing immovable boilers with new and more efficiently designed 

systems, by switching fuel sources from oil to gas and by the facility's use of geothermal 

systems. These changes have also resulted in significant air emission reductions, as discussed in 

Chapter 7. 
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Figure 13.1: Fort Monmouth Annual Energy Consumption Per Square Foot 
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13.3 CURRENT P2 INITIATIVES 

The current initiatives at Fort Monmouth consist of proper and effective maintenance of 

the new natural gas combustion systems and the geothennal systems. Major improvements were 

achieved in previous years. Section 7 shows the P2 Initiatives for geothermal and fuel switching 

that also resulted in energy savings. 

13.4 POTENTIAL P2 INITIATIVES 

New potential initiatives for the future have not yet been identified. Fort Monmouth will 

continue to track new "cleaner" technologies and consider implementation of those technologies 

that could increase energy efficiency and are cost-effective. 
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SECTION 14 
AFFIRMATIVE PROCUREMENT 

14.1 BACKGROUND INFORMATION 

Affirmative procurement is required under Section 6002 of the Resource Conservation and 

Recovery Act (RCRA) and this law requires federal agencies to purchase recycled products. EO 

13101 and EO13148 require federal agencies to incorporate waste prevention and recycling into 

daily operations and to establish procurement programs to meet those requirements. Recycled 

products obtained from GSA and Defense Logistics Agency (DLA) meet or exceed EPA 

standards and have been reviewed for price, availability, and performance. Under the Secretary 

of Defense policy DOD agencies do not need to perform evaluation of purchases using GSA or 

DLA supplied products. 

All Fort Monmouth consumers have the responsibility to be aware of the affirmative 

procurement requirements and to purchase U.S. EPA-designated items. IMPAC purchase 

cardholders are responsible to ensure that they follow the FM AAP. Three exemptions have 

been approved for FM APP and they are 1) use of recycled antifreeze, 2) use of recycled 

carpeting and 3) use of fly ash in concrete. 

The goals of the APP are 1) to maximize Fort Monmouth recycled and bio-based 

purchasing, 2) reduce the amount of waste requiring disposal through the purchase of products 

containing recovered materials, 3) train procurement officers and 4) integrate AP into developing 

plans, work statements, and specifications. 

14.2 CURRENT AFFIRMATIVE PROCUREMENT INITIATIVES 

Fort Monmouth current affirmative procurement initiatives include purchasing items from 

the GSA catalog, DLA, Self Service Supply Center and training for personnel who purchase 

items for use at Fort Monmouth through the use of IMP AC purchase cardholders. Items carried 

by GSA or DLA have been reviewed for their recycle content and are in compliance with the BO 

on greening the Government. The Self Service Supply Center carries routine items used on the 

Fort and all office paper products meet the government-recycled content for use under the EO's. 

The Self Service Supply Center also carries other items that are made with recyclable material, 
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but it is the responsibility of the purchaser to ensure that it meets the requirement for use and 

recyclability. Fort Monmouth provides some training or direction for all personnel that are 

issued IMP AC purchase cards that include information on the use of recyclable products. 

• Contract for an installation wide program so as to return toner cartridges for recycling 

• Purchase remanufactured toner cartridges whenever feasible 

14.3 POTENTIAL AFFIRMATIVE PROCUREMENT INITIA'.J'IVES 

Greater emphasis on AP could result in increased environmental saving and reduced cost 

of material consumed at Fort Monmouth. Fort Monmouth's potential affirmative procurement 

initiatives could include: 

• Purchase plastic desktop accessories that contain recovered materials 

• Purchase plastic or recycled lumber for pallet construction 

• Conduct additional AP awareness training 
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APPENDIXA 
PRODUCT INFORMATION ON URINALS 



FALCON 
WATERFREE 
TECHNOLOGIES" 

FEATURES 

• 'Touch-free operation 

• • Mechani<:ol-free design 

• V\l,aterf ree · performance 

~ ADA,compliont, 28" full-size urinal 

· • Avoilable'ln white and colors 

· · JCall·for color selections) 

ointenonce 

COMPLIANCE CERTIFICATIONS: Meets the ANSI/ASME 
Al I2.19,2.M-I998 and Al 17.l(Section 605.2) for Vitreous 
Chino Flxlures.. In compliance with IAPMO lGC 161-2000. 

each save approximately 40,000 gallons per year, resulting in dramoticolly reduced water and 

and installing Falcon Waterfree urinals is also much less expensive because flush valves, and 

re not required. Accordingly, maintenance costs associated with these valves ore eliminated. 

urinal incorporates smooth, non-porous surfaces, while eliminating corners and hard to clean 

water and vandalism problems, associated with flush valves, ore no longer on issue. 

falcon Waterfree Technologies UC 

10900 Wilshire Boulevard 15th floor 
Los Angeles CA 90024 

United States of America 

Telephone: 310.209.7250 

Facsimile: 310.209.7260 

Email: info@fokonwoterfree.com 

Website: www.falconwaterfree.com 



FALCON 
WATER FREE 
TECHNOLOGIES"' 
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falcon Waterfree Technologies LLC 
10900 Wilshire Boulevard 15th floor 

Los Angeles CA 90024 
United States of America 

Telephone: 310.209.7250 

Facsimile: 310.209.7260 
Email: info@falconwaterfree.com 
Website: www.falconwaterfree.com 



Payback Analysis For WaterFree Urinals Page 1 of2 

Water Use 

Installation Data 

Number of urinals 

Total users per day 

Daily average number of uses per user 1 

Water volume per flush 

Number of days used per week 

Water charges 

Sewer charges 

Maintenance labor rate 

!so~ i units 

js~oo~. ! males 

j2 . : uses 

f 2 ... .. . . . ! gallons 

I? _ .. : days 

$13 . . .. j per 1,000 gal 

$(3 ... .. J per 1,000 gal 

$J35 ......... j ;~~;qalcu{~t§:;_J 

Valve maintenance labor costs2 $8,750.00 

Valve overhaul and/or replacement costs3 $3,375.00 

Overflow/blockage/cleanup maintenance costs4 $17,500.00 

Existing Water 
System 

WaterFree 
System 

Water use per day 
Water use per year 

24,000 gallons 
6,240,000 gallons 

0 gallons 
0 gallons 

Water & Sewer Cost 

Total water & sewer 
costs 

Maintenance cost 
Total trap cost 

Total operational cost 

$205,920.00 

$29,625.00 
$0.00 

$235,545.00 

Annual savings with WaterFree System 

Traps: 

$233,640.95 

Trap consumption 

Trap life cycle: 
Annual trap 
consumption: 

7,000 uses 

445.71 

$0.00 

$1,458.33 
$15,600.00 

$17,058.33 

Total trap cost 445. 71 units at: $35.00 Total: $15,600.00 

Important: This Payback Analysis is based on the number of users, and gallons used per flush. 
An infrared valve may consume more water on average. 
This and other factors not mentioned may increase the water consumption rate. 

1 Use an average 3 uses/day/adult male: United States Federal Energy Management Agency. 

http:/ /www.falconwaterfree.com/savings _ calculator.asp 1/1/2003 



Payback Analysis For WaterFree Urinals Page 2 of2 

2 Assumes .5 hours per urinal per year for urinals with mechanical flush valves. 
(Note - .75 hours per year per urinal for urinals with photo-electric/infrared automatic flush 
valves.) 
Source: American Society of Plumbing Engineers. 

3 Assumes a typical failure rate for flush valves is approximately 5% per year, and 
repair/replacement 
parts average $35. Also assumes an estimated vandalism rate for flush valves at approximately 
5% per year, and repair/replacement parts average $100 for mechanical valves. 
Source: UCLA Maintenance Department. 

4 Assumes average of 1 hour per year per flush urinal to cleanup overflows and/or remove line 
blockages. 
Source: American Society of Plumbing Engineers. 

http://www.falconwaterfree.com/savings _ calculator.asp 1/1/2003 



Environmental Building News - Falcon Waterfree Urinals Compete with Waterless Page 1 ofS 

BuildingGreen.com 
Environmental Building News 

ack to: Product Reviews 

search for 

Falcon Waterfree Urinals Compete with 
Waterless 

From EBN Volume 11, No. 2 - February 2002 

This article was originally published in Environmental Building 
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• Read the last two issues online now with Premium Web 

Content 

Agreeing to disagree 
and go their separate 
ways, two former 
partners developed 
competing designs for 
no-flush urinals. With a 
five-year noncompete 
clause now over, Falcon 
Waterfree Technologies Technologies 
is giving Waterless 

Falcon Waterfree 
Urinals, the second no­
flush urinal system to 
reach the U.S. market, 
are available in several 
vitreous china models 
and one acrylic model. 

Photo: Falcon Wateriree 

Company a run for its money and giving the building industry a 
choice in this specialized arena. While no-flush urinals are still 
working to gain code approval in many jurisdictions, the 
proliferation of successful installations and the market's new 
diversity are hastening the arrival of a time when a urinal with a 
flush-valve may seem quaint. , 

Urinals from Falcon Waterfree and Waterless Co. {see EBN Vol. 
7, No. 2) operate on the same basic principle: a layer of lighter­
than-water fluid floats on top of the urine in a trap, and additional 
urine runs through this layer and down the drain (see diagrams). · 
Both offer the hygiene and maintenance advantages of n<;>t having 
anything to flush, in addition to the obvious water savings. After 
using Waterless Co.'s urinal for three years in our office, we can 

http://www.buildinggreen.com/products/falcon.html 11/22/2002 
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attest to how well the system works. 

Klaus Reichardt and Ditmar Gorges were partners in the Waterless 
Company in 1994, when Gorges developed a trap design that he 
preferred but Reichardt didn't like. The dispute was resolved, 
according to representatives of both companies, with a legal 
agreement that allowed Gorges to pursue his own version of the 
product but prevented him from using the name "Waterless" in the 
U.S. and from competing in the country for five years. Gorges sold 
his product elsewhere until September 1999, when the 
noncompete agreement ended and he was able to introduce the 
Falcon urinal in the U.S. 

The main functional difference between the two products remains 
in the design of their traps. In Waterless urinals, the path taken by 
urine through the trap is relatively direct, and a little of the liquid 
sealant (called BlueSeal®) is washed down the drain with each 
use. As a result, the BlueSeal must be replenished periodically, 
between replacements of the trap. In the Falcon Waterfree design, 
a more circuitous route through the trap and a horizontal barrier 
keep the liquid seal from washing out. In both units, uric salts, hair, 
dust, and other sediments will collect in the trap over time, so both 
traps are designed as removable cartridges that must be replaced 
periodically (after 6,000 to 7,000 uses). 

Cross-Section of fatccn Waterme Trap C.oss•Section of Woterfen EcoTrap9 

~:~~~ .. ~~~ .. I). ~.r? .. .? , .. ·: ~ 

EcoTrop1'>.... · -= 
BluoScofll•n• 

The trap design for the newer Falcon Watetfree urinals, on the left, 
creates a more circuitous route for the urine, which prevents the 
sealing liquid from being washed down. 

Falcon urinals are available in three vitreous china models (one of 
which is actually manufactured by American Standard) and one in 
acrylic. The Waterless Co. has only fiberglass models but is 
developing vitreous china versions in response to market demand 
(in spite of their insistence that the fiberglass units are superior). 
The Falcon units are significantly less expensive, but their traps 
are more complex and cost a lot more (see table). Bill Slaughter of 

http://www.buildinggreen.com/products/falcon.html 11/22/2002 
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Waterless acknowledges that Falcon's trap is more substantial, 
with a rubber gasket and locking mechanism, but he questions the 
need to invest so much in a cartridge that will be discarded after 
four months. Due to their less expensive traps, Waterless urinals 
are less expensive to own over time, especially in areas with heavy 
usage. 

Of the two, Waterless urinals are more sensitive to lack of regular 
maintenance (they can start to smell if the BlueSeal isn't added in 
time). To make their product even more foolproof, Falcon is 
developing a trap with a built-in warning system in the form of an 
LED that illuminates after too many uses or when the outflow gets 
too slow. With proper attention, the maintenance requirements for 
both are minimal compared with the job of keeping flush 
mechanisms operational and leak-free. Frank Everton, chief 
engineer at Pro Player Stadium in Miami, has 18 Waterfree units 
installed and plans to install 200 more this year. He is thrilled about 
not having to maintain flushometers as he does for his other 
urinals. "The hard water we have takes a toll on rubber and other 
parts, so we have to rebuild the flush mechanisms every year," he 
reports. 

Randy Fuchs, maintenance supervisor for Lake Washington 
School District in Seattle, has experimented with both types of 
urinals and prefers the Falcon for its vitreous china material, 
heavy-duty trap, and lower maintenance requirements. It also 
doesn't hurt that his cost for the urinals is zero, as he gets them for 
a super-low $120 each and the Seattle Public Utilities Commission 
pays a $120 rebate for installing each of the water-saving devices. 
His free ride ends when it comes to maintenance, however: "The 
only thing is the cartridges; that's where they get you," he notes. 
Fuchs also warns that some older urinals have higher outlets, so 
installing any new urinal in an existing bathroom can require an 
expensive remodeling job to lower the drain line. 

$2,000 ------~--------, 

$L500 · 

$500 

folcon heavy use . • · · · 
~.-~ ....... . . .,.,,.., ......... .......... 

.,;,--"' 
Waterless heavy use ~.,...,,,..· Waterless 

-----;_ ~ moderate~_ 
.,,,... .· --­----- .. ·-­~ .,,...,...,..·-----~.. ~-·, 

$0 .1----------------1 2 3 4 5 6 7 8 9 10 · 
YEARS a: USE 
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Assumptions: 

• "Moderate use"= 10,000 uses/year; "Heavy use"= 30,000 
uses/year. 

• Initial cost based on average units pricing from 
manufacturers. 

• Trap replacement cost for Falcon is assumed to be $35 per 
unit plus $5 labor, eve,y 7,000 uses. For Waterless is $5.50 
per unit plus $5 labor, eve,y 6,000 uses. Waterless costs 
also include addition of liquid eve,y 1,500 uses at $3.50 for 
materials and labor. 

Note: Under most assumptions for water and sewer rates, either 
no-flush unit is extemely cost-effective compared with conventional 
urinals. 

Assuming both companies survive, the competition should prove 
healthy for this technology. Falcon reportedly has the backing of 
deep-pocketed and politically connected investors, which may help 
accelerate code approval from state and local agencies. Until now, 
the largest customer of no-flush urinals has been the Federal 
Government, which is exempt from local building regulations, 
according to Slaughter. Having two sources should also reassure 
designers that there is little risk in leaving supply lines out of the 
wall when no-flush urinals are specified. Reduced plumbing cost 
makes this great water-saving technology all the more attractive. -
NM 

For more information: 

Falcon Waterfree Technologies 
10900 Wilshire Boulevard 
15th Floor Los Angeles, CA 90024 
310/209-7250 
310/209 .. 7260 (fax) 
www.falconwaterfree.com 

Waterless Company LLC 
1223 Camino Del Mar 
Del Mar, CA 92014 
800/244-6364 
858/793-5661 (fax) 
www.waterless.com 

http://www.buildinggreen.com/products/falcon.html 11/22/2002 
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ironmental Benefits 

Preserving Our Resources 
There are currently more than six billion people in the world, and this number continues to 
grow every second of every day. For centuries humans have used water to remove waste f1 
our direct contact One standard flush urinal uses approximately 40,000 gallons of water pe 
year. The potential savings created by our waterfree urinals could have a tremendous impa 
on our fresh water supply. Our Falcon Waterfree System is not only smart, it's a crucial 
investment for our future generations. 

Remarkable Savings 
An average tanker truck holds approximately 4,500 gallons of water. Amazingly, one of our 
urinals can save almost nine tanker trucks of water in a single year. This means one cartrid 
alone saves more than two full tanker trucks of water. 

SAVES 

http://www.falconwaterfree.com/environmental.htm 11/22/2002 
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onomic Benefits 

Stop Flushing Your Money 
Although the Falcon Waterfree System is recognized as a revolutionary, environmentally 
friendly product, each one of our urinals also has the potential to save you hundreds of dolt, 
every year. 

Three Areas We Can Save You Money 
1. Purchase Price: The Falcon Waterfree System is 
less expensive to purchase and easier to install than 
conventional urinals because they have no flushing 
mechanism. All that is required is a drainage outlet, 
approximately twenty minutes to install the bowl, and 
seconds to insert the cartridge. 

2. Operational Costs: Water expenses are non­
existent because the urinal itself is waterfree, saving 
approximately 40,000 gallons of water per year, per 

.. ,·.·· -Aubnatk~. ......... ·. 

- l'tkan ....... System 

urinal. In addition, significant savings result from zero •·· 1· · 
or negligible sewer charges. · .1f2021'21.4. 

3. Maintenance Costs: Maintenance is reduced to a • . I , Ila 
quarterly changing of cartridges and quick janitorial ·. ~~ _ ~=Colt•··• . ~~ 
clean-up. Costs associated with valve repair, clogged 
sewer pipes, vandalism or any other repairs are minimal. The savings achieved with the 
Falcon Waterfree System can be used for more productive purposes. 

Cost Savings Analysis 
Want to know how much the Falcon Waterfree System can save you? Download our cost 
savings calculator to find out how much money you are currently flushing down the drain. 

Savings Cokulator 

http://www.falconwaterfree.com/economic.htm 11/22/2002 
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Conserve water and save money with our water filters, showec filters, rain barrels, water heaters, and more 

.. 

-Rain Barrels 

•Yard and Garden 

•Water Filters 

•Shower Filters 

•Water Heaters 

•Watersayer Toilets 
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n and bills lmmediatelyl 

The Flappertess 111 1.6 GPF Toilet 

Substantially deaeases water consumption and bills immediately! 

• Out.flushes all 3.5 gallon toilets 
• No double-flushing, Period! One flush will thoroughly empty the bowl 

everyUme 
• Maintenance free- no flapper, chain or lever to replace 
• Huge 11 • x 2a' footprint designed to cover old replacements 
• Fits both 10" and 12" rough-ins 
• Large tank fills space where old toilet was removed-no wall touch-up 

required 
• No leaks ••• ever! PLUS: no-sweat tank 

Warranty: lifetime on porcelain/ 5 years on components 

Specifications 

Size Dimensions: Bowl: 27" x 15 31"" x 16 114,, 49 lbs. 
Tank: 21 1/2,, x 10 114 x 15 1/2,, 37.5 lbs. 

cube 

Warranty: lifetime on porcelain/ 5 years on components 

Pricing 
Flapperless Toilet 

Shipping 

s1s9.so C ~fill 

AllORfeis wD1 be sent beskvay unless olherwl5e requested by c:ustomer. 

4.12cube 
1.77 

http://www.watersavers.com/does/watersavertoilet_niag_flapless.shtml 
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High-Efficiency Toilets 

INTRODUCTION 

In 1992, Congress passed legislation requiring that 
all toilets sold in the United States meet a new 
water conservation standard of 1.6 gallons per flush 
(gpf). By 1992, in response to the growing need for 
conservation of drinking water supply resources, a 
number of metropolitan regions and 17 states had 
already instituted water conservation programs 
which included high-efficiency toilet requirements. 

A national water use standard for a high-efficiency 
toilet was necessary to address the problems with 
different states and communities having established 
different toilet water use standards. A national 
standard eliminated the need for plumbing fixture 
firms to manufacture, stock, and deliver different 
products, and the difficulty for states in preventing 
the importation of high-water-use fixtures. 

High efficiency designs have significantly improved 
since they were first introduced. Despite the 
improvements, the industry continues to refine this 
technology. Based on consumer surveys, the 
majority of users are satisfied with the perfonnance 
of the current designs. 

Because toilets use is the largest proportion of 
indoor water used in a household, high-efficiency 
toilets achieve real water savings. 

The national high-efficiency toilet standard brings 
a range of questions and concerns for. This fact 
sheet is intended to assist in answering the 
questions that the consumer, property manager, 
plumbing contractor, and utility manager might 
have about the high-efficiency toilet standards. 

ENVIRONMENTAL, PUBLIC, AND 
CONSUMER BENEFITS 

Studies indicate that converting to water efficient 
toilets, showers and clothes washers, results in a 
household water savings of about 30% compared to 
conventional fixtures. A change to high-efficiency 
toilets alone, reduces toilet water use by over 50% 
·and indoor water use by an average of 16%. This 
translates into a savings of 15,000 to 20,000 gallons 
per year for a family of four. Furthermore, more 
efficient plumbing products result in lower 
wastewater flow and increase the available capacity 
of sewage treatment plants and onsite wastewater 
disposal systems. 

The general public also benefits directly from water 
conservation measures. Practiced on a wide basis, 
efficient use of water resources helps reduce the 
potential need during drought periods for water 
restrictions such as bans on lawn watering and 
car-washing. Savings to the consumer from lower 
water bills, depending on local water rates and 
actual use, can range from $50 to $100 per year. 
Many hotels, motels, and office buildings are 
finding that new fixtures are saving them 20 percent 
on water and wastewater costs. 

DESCRIPTION OF THE TECHNOLOGY 

The principles of high-efficiency toilet design and 
operation reflect the shift from remvoing waste by 
using flushwater volume to increasing flushwater 
velocity to remove waste. · · 

The design of the bowl contour became more 
vertical design to achieve the necessary increased 
downward velocity. Nevertheless, the bowl contour 
must ensure a shallow but large water surface 



towards the front of the bowl for adequate waste 
immersion. Many consumers notice that 
high-efficiency bowl designs result in a flush that 
tends to swirl less than their previous toilet. This 
is because the drag, or friction, resulting from 
swirling water reduces the essential velocity. 

Some manufacturers use an enhanced front jet 
towards the bottom of the bowl to assist in waste 
removal. But other toilets that have received top 
consumer survey ratings use no jet at the bottom. 

Gravity-flow or pressure-assisted? 

Two types of technology are available for both 
residential and commercial uses. The most widely 
available is a high-efficiency modification of the 
conventional gravity flow toilet. The other, the 
pressure-assisted toilet, utilizes pressurized air in 
the tank to achieve additional force. 

The choice between gravity and pressurized toilets 
usually hinges on two factors: noise, and the 
distinction between whether the maintenance is 
provided by the homeowner or by a building 
manager. Pressure-assisted toilets are much less 
likely to clog than even the older, 3.5 gpf gravity 
toilets. While many of the more recent models of 
high-efficiency gravity toilets perform as well as 
pressure-assisted models in tests, maintenance 
issues for heavy-duty use, or responsibility for 
maintaining multiple toilets, may lead to the 
decision to install pressure-assisted toilets. Some 
states, such as New Jersey, require pressure-assisted 
toilets in commercial use. 

Gravity toilets in buildings with cast-iron waste 
lines may clog more readily, because of the 
roughness of the interior of the pipe. New 
buildings use PVC pipe, through which waste flows 
more easily. Choosing pressure-assisted toilets for 
buildings served by cast-iron pipe may reduce 
maintenance needs. 

However, the greater noise from pressure-assisted 
toilets is a: factor to consider when locating toilets 
near sleeping or wmking quarters. And the 
pressure-assisted toilet is generally more costly than 
gravity-flow. 

Gravity-flow toilets achieve the necessary enhanced 
water velocity largely through coordinated 
improvements of the siphoning features of the 
fixture. Indeed, some of the early experiences with 
high-efficiency toilets that clogged too easily were 
the result of designs that increased siphoning by 
choking down on the trap size. Manufacturers 
responded by re-sizing the trap diameter nearer its 
original dimensions, and instead are coordinating 
the rim dimensions, bowl contour, and trap size to 
work in concert to enhance the force of the water 
and the siphoning function. 

Pipe slope standards 

The issue has been raised as to whether existing 
pipe slope standards are adequate to carry these 
reduced flows. American Society of Mechanical 
Engineers (ASME) tests indicate that the existing 
standards exceed performance requirements for 
drainline carry minimums. Field studies similarly 
report very few complaints, representing problems 
with a few individual buildings. The standards are 
under constant review, and any changes indicated 
would be recommended through normal 
procedures. 

HIGH-EFFICIENCY TOILET 
PERFORMANCE 

Consumer surveys, performed by utilities that have 
been implementing high-efficiency toilet programs 
(such as rebates), haye showp, that. the vast majority 
of 1.6 GPF, high-efficiency toilets work well. For 
example, 90 percent of San Diego, CA, customers, 
and 95 percent of Austin, TX, customers reported 
that they were "satisfied" or "very satisfied" with 
their high-efficiency toilets; 91 percent of Tampa, 
FL, ratepayers said they would purchase the 1.6 
gallon toilet again. A review of multiple 
metropolitan area customer satisfaction surveys for 
the 1995-1998 period shows that, while 
perfonnance among individual high-efficiency 
toilet models varied, the large majority were rated 
at least satisfactory in performance, with most rated 
better than satisfactory. 

Some bnmds and models have drawn more positive 
responses ftom consumers than others, with specific 
models being withdrawn and added as research and 
design progress. Since 1992, when the national law 



was first passed, plumbing products have gone 
through several cycles of improvements, with each 
new generation bringing improved product 
performance and customer acceptance. The 
marketplace has responded to the move to the 
high-efficiency toilet standard so as to better serve 
customer requirements. 

The two complaints most often made against the 
high-efficiency fixture are somewhat more frequent 
clogging, and the perceived need for more frequent 
double-flushing. A 1996 survey in New York City 
on customer satisfaction reported that building 
managers-who are responsible for maintaining a 
number of toilets--reported more frequent clogging, 
probably due to the smaller trap size of the toilet 
(designed to increase siphoning). The 
high-efficiency toilet designs, as discussed in the 
section on operation and maintenance, cannot 
accommodate extraneous waste materials and 
non-flushables such as paper towels. Building 
managers should communicate this to their tenants. 

In a study of 100 homes in each of 12 North 
American cities, the incidence of double-flushing 
was virtually the same for homes with high­
efficiency toilets as for those with conventional 
toilets. 

LIMITATIONS 

The consumer choice of a particular high-efficiency 
toilet model must take into account the specifics of 
the application. Key considerations include: 

• To be sure the new toilet will cover the 
area, check the dimensions of the space in 
which the toilet is to be installed, including 
the 'footprint' of the old toilet. 

• If the drainlines are made of cast-iron rather 
than PVC pipe, the toilet may be more 
likely to clog. Ensure adequate 
maintenance, or consider a pressure-assisted 
model. 

• Pressure-assisted models tend to be more 
noisy than gravity-flush, so use caution 
when installing this type adjacent to 
sleeping quarters. 

• 

• 

Ensure the availability of electricity for 
electric-assisted models. 

Some toilets have a taller seat height, which 
should be evaluated based on anticipated 
users ( some higher seats will be less 
accessible to children). 

• Users in areas with high mineral content in 
the water should check rim hole 
dimensions, or consider a toilet with a 
holeless rim. 

CONSUMER TIPS 

Purchase: The buyer of the high-efficiency toilet 
should carry out the same type of research 

necessary for any significant purchase intended to 
be used for a long time. Refer to current issues of 
consumer magazines that evaluate water-efficient 
toilets (frequently under article listings for water 
conservation fixtures). Your water utility, 
individual plumbers, and the local plumbers' union 
or association may also be able to recommend 
certain models. Look for manufacturers' 
guarantees. By following these tips, purchasers of 
water conservation toilets can be fairly assured of 
getting a satisfactory product. 

Installation: Proper installation is especially 
important for high-efficiency toilets. Licensed 
plumbers who guarantee their work will make sure 
fixtures are installed correctly. It is very important 
to follow the manufacturer's instructions. The 
proper flow cycle for high-efficiency toilets is 
shorter-usually about 45 seconds--than previous 
models. 

If installing a water-conserving toilet to replace an 
old one, use new mounting bolts of the proper 
length, and be sure the old wax seal is completely 
removed before installing the new one. Check and 
clear drain lines while accessibility is open. 

Operation andMaintenance: The common advice 
"Don't use your toilet as a trash bin" is especially 
important. High-efficiency toilets will not perform 
well if non-flushables, such as paper towels, are 
sent down the fixture. There has always been a 
need for plungers and plumbing "snakes," and their 



use should be considered first when the toilet 
overflows or does not refill completely. 

Since flapper valves require replacement about 
every five years, proper selection of replacement 
valves is a key maintenance consideration. A study 
conducted by the Metropolitan Water District of 
Southern California found that proper flapper valve 
model · selection is essential for continued 
performance. Of the physically compatible 
replacement flapper valves, half the models left a 
toilet with less than 1.6 gpf--and the resulting 
incomplete flush had insufficient water to do the 
job the toilet was designed to do. Since most 
hardware stores can stock only a few brands, there 
is no guarantee of compatibility. Industry standards 
groups are .working to insure that after-market 
flappers will perform properly. Getting the right 
replacement flapper value is worth the effort. 

A key problem affecting 1.6 gpf toilets is a result of 
the use of chemical in-tank toilet cleaners. All U.S. 

The choice to retrofit based on cost recovery from 
water savings can be easily calculated at the local 
level based on water rates and the price of the toilet. 
For average water/sewer rates, household savings 
for a typical four-person household is about 
$50/year. 
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