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FOREWORD

i

|
|

The U.S. Environmental Protection iAgency is charged by Congress with protecting the
Nation’s land, air, and water resources. Under;a mandate of national environmental laws, the Agency
strives to formulate and implement actions leacling to a compatible balance between human activities
and the ability of natural systems to support and nurture life. To meet this mandate, EPA’s research
program is providing data and technical suprort for solving environmental problems today and
building a science knowledge base necessary to manage our ecological resources wisely, understand
how pollutants affect our health, and preventé or reduce environmental risks in the future.

The National Risk Management Reseaf:ch Laboratory is the Agency’s center for investigation
of technological and management approaches for reducing risks from threats to human health and the
environment. The focus of the Laboratory’s research program is on methods for the prevention and
control of pollution to air, land, water and subsurface resources; protection of water quality in public
water systems ; remediation of contarninated sites and ground water; and prevention and control of
indoor air pollution. The goal of this research/effort is to catalyze development and implementation
of innovative, cost-effective environmental technologies; develop scientific and engineering
information needed by EPA to support regulatory and policy decisions; and provide technical support
and information transfer to ensure effective implementation of environmental regulations and
strategies. ‘

1

o ,
This publication has been produced as% part of the Laboratory’s strategic long-term research
plan. Tt is published and made available by EPA’s Office of Research and Development to assist the
user community and to link researchers with their clients. |
&

EE. fimbthy Oppelf, Direcfor
\National Risk Management Research Laboratory
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- ABSTRACT
L

This report summarizes the recomtmended pollution prevention alternatives resulting
from an investigation of operations at th? Public Works Center - Transportation Division
(PWC-T) at Naval Station Mayport, located near Jacksonville Beach, Florida. The PWC-T
provides maintenance support for vehicles and other pieces of equipment that are used at the
Naval Station. : ' ; '

This report recommends that an éil sampling and by-pass filtration pilot study be
initiated on two large pieces of equipment, such as a bulldozer and a road grader. The pilot
study is recommended to confirm that the number of motor oil changes, and hence motor oil
usage, can be reduced significantly through implementation of an oil sampling program and
installation of by-pass filtration units on each piece of equipment. The study also recommends
that an antifreeze recycling unit be obtained: by the PWC-T to evaluate the merits of recycling
the spent radiator fluid and reducing waste generation. Finally, the report recommends that an
automatic parts washer be obtained for testing by the PWC-T to replace the four parts washing
stations used to manually clean parts with ithe PD-680 solvent.

- This repdrt was submitted in fulﬁllnllent of Contréct Number 68-D2-00062 by Southern
Research Corporation and Pacific Environmental Services, Inc. under the sponsorship of the

U.S. Environmental Protection Agency. This report covers a period from 7/27/94 to 9/30/94;
work was completed as of 9/30/94.
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EXECUTIVE SUMMARY

This report summarizes the recommended pollution prevention alternatives resulting

from an investigation of operations at the Public Works Center - Transportation Division

(PWC-T) at Naval Station Mayport, locate

d near Jacksonville Beach, Florida.

The PWC-T

provides maintenance support for vehicles and other pieces of equipment that are used at the

Naval Station.

This report recommends that an oil

initiated on two large pieces of equipment,I

sarhpl'mg and by-pass filtration pilot study be

such as a bulldozer and a road grader. The pilot

. |
study is recommended to confirm that the number of motor oil changes, and hence motor oil

usage, can be reduced significantly through implementation of an oil sampling program and

installation of by-pass filtration units on ea

ch piece of equipment. - The study also

recommends that an antifreeze recycling unit be obtained by the PWC-T to evaluate the

merits of recycling the spent radiator fluid

report recommends that an automatic parts

and reducing waste generation. Finally, the

washer be obtained for testing by the PWC-T to .

replace the four parts washing stations used to manually clean parts with the PD-680

solvent.

Each of these alternatives are recommended because of their potential to reduce

pollution as well as the economic advantage
presents each of the pollution prevention al

recommended for implementation.

s and cost savings that they generate. Table 1.1

ternatives identified as well as those that are

1




TABLE 1.1: SUMMARY OF POLLUTION PREVENTION ALTERNATIVES
FOR THE NAVAL STATION MAYPORT PWC-T

Source of Alternative Identified Recommended Notes
Waste Stream Alternative ‘
Motor Oil - Oil Sampling '
By-pass Filtrati?_n * Includes oil
| sampling
Synthetic Oils ;
i
. P
Hydraulic By-pass Filtrati?n
Fluid |
Batch Recycliné

i

Transmission By-pass Filtraticfm

Fluid _ f

' Batch Recyclin: |
Antifreeze Recycling *
Parts Washing | Automatic Parts' Washer *

* Recommended alternative




2.0 INTRODUCTION

Since 1988, EPA's Waste Reduction Evaluations at Federal Sites (WREAFS) '
Program has identified and promoted pollution prevention oppominities at Federal facilities, *
including the Department of Defense (Doﬁ) facilities in each of the three services and the
U.S. Coast Guard. This project is one of a series of pollution prevention studies conducted
under WREAFS. It was funded under the Department of Defense Strategic Environmental

- Research and Development Program (SERDP).

The purposes of this project were to: 1) develop a PPOA for non-aqueous liquid
wastes generated by the Public Works Center - Transportation (PWC—T) ét Na\}al Station
Mayport and 2) investigate base-wide rag usage at the Naval Station "to determine how and
where waste rags are generated. The non- aqueous liquid wastes studied were used motor

oil, hydraulic fluid, transmission fluid, antifreeze, and waste solvent from the washing of

parts at the PWC-T. This report presents the results of the PPOA for the non-aqueous
liquid wastes. The results of the waste rag investigation are reported in a separate report,

which is entitled "Investigation of Waste l%ag Generation at Naval Station Mayport".

Including the executive summary (Chapter 1) and the introduction (Chapter 2), the
report contains six chapters. Chapter 3 de!scribes the different non-aqueous liquids,

including solvent for parts cleaning, used at the PWC-T and how they are generated,

handled, and disposed. Chapter 4 presents pollution prevcntion alternatives that could be
utilized to reduce the generation of non~aq?1eous liquid wastes at the PWC-T. The chapter
discusses the benefits and problems createcEl by implementation of each alternative. Chapter
5 discusses the economic costs and benefits of selected alternatives presented for' PWC-T
fluids and parts washing. Fi;ially, Chapter 6 summarizes the pollution prevention

alternatives considered and recommends selected alternatives for either iniplementation or

2_1 .




pilot study to confirm the conclusions reached in the report. Chapter 6 also includes the
: ‘contacts at various companies who have indicated a willingness to work with the PWC-T in

implementing the recommended alternatives.
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3.0 POLLUTION| SOURCES INVESTIGATED

The mission of Naval Station Mayport is to provide support services for U.S. Navy
ships and helicopters that operate from the Mayport, Florida Naval facility. A significant
portion of the Naval Station's mission is to provide maintenance services for the airborne
and sea-going vessels stationed at or visiting Mayport as well as hundreds of pieces of
equipment that support the aircraft and shipé. Support ecjuipmem includes automobile and -
truck fleets, road and light construction equipment, aircraft ground support equipment, and

marine support equipment.

The Transportation Division of the Public Works Center PWC-T) encompasees a
wide range of vehicle maintenance operaﬁons at Naval Station Mayport. The PWC-T's
missjon is to provide maintehance vservicel for the equipment used to support both shore-
based operations and the ships which frequent the Naval Station. The PWC-T provides
maintenance for a variet); of equipment including light and heavy duty trucks, automobiles,
buses, bulldozers, road graders, cranes, fork lifts, power generafors overhead hoists, and
other heavy equipment used throughout the N aval Station. Currently, the PWC-T supports
671 pieces of equipment which in turn support 12 ships based at Mayport.

3.1 GENERAL DESCRIPTION v
Activities that generate waste liquids within the PWC-T are typical of many
automobile maintenance and repair shops.| These activities mvolve the peI‘IOdlC replacement
of motor oil, hydraulic fluid, transmission leuld and antifreeze, and the cleamng of parts
removed from the vehicle for repair. Most of the activities at the PWC T generate liquid
wastes, with negligible air emissions. Parts washmg, however, generates both air emissions

and liquid wastes. Air emissions occur when the solvent is sprayed on to the parts placed in

3-1




the wash tray and when parts are improperly drained of solvent. Liquid wastes are

generated as the solvent becomes dirty through repeated use.

3.2 LIQUID WASTE GENERATION, HANDLING, AND DISPOSAL
3.2.1 Liquid Waste Generation | .
The waste liquids generated at the PWC—T are motor oil, hydréulic ﬂuid,‘
transmission fluid, antifreeie, ‘and waste solvent from parts cleaning. The amount of these
non-aqueous iiquids handled by the PWC-T is a direct function of the volume of equipmleht
serviced. Purchase records indicate that 2,838 gallons of motor oil, 564 gallons of -
hydraulic fluid, 206 gallons of transmission fluid, aﬁd 441 galloné of antifreeze were
purchased by PWC-T in 1993. Approximately 2,640 gallons of PD-680 (a petroleum-
based, non-chlorinated solvent) are purchased through Safety Kleen each year to maintain
the four parts washing stations located in the PWC-T area. These purchase records can be
used to approf'(imate the amount of waste lleuids' genefated ai the PWC-T. (Some small

amount may be lost due to spills.) .

As noted previously, the Mayport PWC-T currently services 671 different pieces of
equipment to support approximately 12 ships. Base consolidations over the next several
yearé, however, are anﬁcipated to increase th¢ number of ships that Mayport will be
required to support to approximately 33. At a minimum, this is expected to double the
number of pieces of equipment PWC-T vs./ill be required to maintain 'ar'ld,» in turn, to double

or at least significantly increase the amount of waste liquid gerierated at the PWC-T.

The non-aqueous liquid wastes that lare generated at the PWC-T are primarily the
- result of both scheduled and unscheduled n?aintenance activities. Military specifications
require that preventative maintenance be performed at certain, calendar-based intervals to

maintain the equipment in good condition. | Repairs are also performed on equipment as a

result of breakdowns or accidents.




Unlike the generation of the spent

motor oil, hydrauhc and transmission ﬂulds and

antifreeze, which occurs as these fluids atle replaced w1th1n the vehicle, waste solvent is

generated as the result of cleaning parts fr-
four 55 gallon solvent parts washers to cle
different pieces of equipment (see Figure
based solvent with ingredients such as Sto
normally replaced on a monthly basis by §

contract.

3.2.2 Handling of Waste Liquids

With the exception of antifreeze ar

liquids that are removed from each piece ¢

om the vehicles. The PWC-T at Mayport utilizes

>an various mechanical parts taken from the

3. 1). The parts washers use PD-680 a petroleum-
ddard Solvent and/or Imneral spirits. Solvent is
>afety Kleen with which PWC-T has a service

d the waste solvent from parts cleaning, the waste

of equipment are placed in two 400 gallon bowsers

located outside the PWC-T maintenance facility. Spent antifreeze is stored in barrels. The

waste liquids are hand carried in open top

barrels by individual personnel after they

The solvent washers recirculate PC
where the parts are cleaned. A hose is use
as it is manually washed. The waste solve
are them emptied into 55-gallon drums loc

-PWC-T | persbnnel do not handle the waste
Kléen.

3.2.3 Disposal of Waste Liquids

containers to either the bowsers or the disposal

are removed from a particular piece of equipment.

)-680 from the solvent drum to the solvent tray

d by persorinel to direct the solvent on to the part

nt is collected is collected in small buckets, which
ated at each of the four parts washing stations.

solvent; it is collected by personnel from Safety

Except for the waste solvent from parts cleaning, all of the non-aqueous liquid

wastes are collected and sold to an outside

contractor for resale as fuel or refinery

3-3




FIGURE 3.1: SAFETY KLEEN PARTS WASHING STATION
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feedstock. Used motor oil, hydraillic fluid, and transmission fluid are typically sold for
$0.22 per gallon, depending on the purchaser and the ainount of water contamination. The
Naval Station pays $0.50 per gallon to dispose of waste antiftéeze. As noted above, the

- waste solvent is collected by Safety Kleen. The PWC-T curi‘ently pays Safety Kleen $3,300
per year to collect and replace the waste solvent based on four units being servipéd each

month.




4.0 POLLUTION PREVENTION ALTERNATIVES

This chapter presents pollution prevention alternatives that could be utilized to
reduce the generation of non-aqueous liquid wastes at the Naval Station Mayport PWC-T.

The chapter discusses the benefits and problems created by implementation of each
alternative. ' '

4.1 PUBLIC WORKS CENTER - TRANSPORTATION ‘

Duriilg the visit to the PWC-T, the assessment team observed evidence of a
concerted effort by staff to reduce waste generation at the facility. Several ongoing
practices support a pollution prevention. ehiic and reduced waste generation. For example,
motor oil is dispensed in one quart containers to limit the potential for spills that might
otherwise occur from an alternative dispensing system in which open buckets are used to
transfer the motor oil. Also, a computerized system is in place to kéep an inventory of all
fluid materials. This allows for the tracking of usage rates and minimizing the quantity of
material in stock. Nonetheless, additional opportunities were identified to make further
progress in waste reduction. These alternLtiVes can be classified into three general

categories: 1) better operating practices, 2) methods to extend the life of the fluids, and 3)
process or product substitutions.

Many operationé at the PWC-T can benefit from implementation of better operating
practices. Although several of these ptactices are currently in place, a comprehensive
listing is provided below:

° Personnel Practices
- Utilize good housekeeping methods

- Provide employee training related to steps to prevent pollution
- Provide employee incentives to promote pollution prevention

41




° Procedural Measures

- Document the receipt and dispensation of fluids
- Implement strict material handling, storage, tracking, and
inventory control procedures

- Schedule wo

k to minimize the potential for spills

® Loss Prevention Procedures

- Develop sp11

prevention procedures

- Consider pollutxon prevention in the development of
preventative mamtenance procedures

- Develop eme [rgency preparedness plans to define the steps
necessary to clean up potentlal spills

Development of procedures to implement each of these practlces should be considered to

reduce pollution generated by the PWC-T.

For more specxﬁc mformatlon related to these

~ improved operating practices, refer to the EPA pubhcauon Pollution Prevention:

The Automobile Repair Industry (October

The specific pollution prevention al

report are discussed below. These alternati

1991)1,

ternatives identiﬁed that are the focus of this

ives are spec;1fic to the PWC-T operatlons and for

each type of fluid. The alternatives are presented by ﬂuld type

4.1.1 Motor Qil

The most significant PWC-T non-aqueous liquid Waete is used motor oil. This is

generated primarily through scheduled preventative maﬁntenance qil changes. The oil

changes occur at specific, calendar-based i
each piece of equipment. Motor oil is an €
equipment supported by the PWC-T, elimi
significant pollution‘ prevenﬁon opportunity
Extending the useful life of motor oil can B

periodic testing to determine if the oil cont

ntervals defined by the operating manuals for

ssential ingredient to provide lubrication for the

nating its use is not feasible. The most

/ for motor oil is to extend its useful life.

e accomplished by oi]e of three methods: 1)

inues to meet manufacturer and military
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specifications; 2) improved filtration to ex

oil substitute, which has a longer working;

4.1.1.1 Oil Sampling

Oil sampiing is an accepted proced

operators of large industrial equipment. T

-extend oil life instead of relying on the no
scheduled "rule-of thumb" intervgls of 6 n
oil sampling, the oil can remain in the veh
qualifications. Once the oil fails to meet t
vehicle. An example oil analysis report th

shown in Figure 4.1.

4.1.1.2 Improved Filtration

Improved filtration can also extend
the oil that might cause damage to the eng
motor oil itself does not wear oﬁt but mer
to madequate filtration provided by factory
the oil be replaced Contaminants that fou

particles below 15 microns in size, water,

Two potential alternatives for the r
1) filtering batches of spent fluid that have
meet specifications and 2) improving in-lin

filtered continuously.

Based on this mvestlgatlon batch p
from the vehicle is not a viable recycling a

acids and other reaction products, which a

tend the oil's useful life; and-3) using a synthetic
life.

ure that has been used for many years by

his procedure can be used by the PWC-T to

rmal procedure of changing the oil at the

nonths or 6000 miles, for example. By utilizing

icle until it fails to meet the specified
hese specifications, it must be removed from the

at would be generated by this type of analysis is

the life of the oil by removing contaminants in
ine. Extensive field studies have shown that

ely" becomes contaminated over time. This is due
/ msfalled filters, which ultimately requires that |
1 the oil and éause damage to the engine include

acids,‘antifreeze (from leakage), and fuel soot.

cmoval of these contaminants were investigated:
been drained from the engine due to failure to

e filtration within the engine so that the fluid is

rocessing of the oil after it has been removed
Iternative. This is due to the fact that corrosive

re created at the high combustion temperatures
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and pressures present in an engine, can nd

created using current filtration technology.

feasible way to reuse the oil is to re-proce
refinery. Furthermore, none of the oil filt

filtering units could restore unacceptable a

t be filtered out of the oil after they have been

Once the acids have been formed, the only

ss it through the separation processes located at a

ration vendors contacted claimed that their

il drained from an engine to its original state and

none recommended that a batch processing operatlon be attempted even though they could

build a devxce to do so. They recommend

burning as a fuel or selling to a recycling

further use of the batch- filtered oil be limited to

operation.’ On the other hand, there was

consensus among those contacted that prevention of the formation of these compounds is the

only way to ensure that they are not prese;
the oil after it is removed from the vehicle
quality of the motor oil within the vehicle,
preferred option. The "by-pass" filtration

military fleets were evaluated. A general

4.1.1.2.1 By-pass Filtration System.,

1t in the oil. Consequently, hatch processing of

is not recommended. In order to maintain the
an improved in-engine filtration system is the

systems sold and used by mény commercial and

discussion of this type system is given below.

Several by-pass filtration systems have been

shown to safely extend the life of motor oihs through filtration and supplementation of

depleted motor oil additives. These systen
organizations such as Eglin Air Force Base
Force Base in Honolulu, Hawaii??. The S
filtration to reduce used v‘oil volumes gener:

lowering the volumes of motor oil needed,

shown to extend engine life and reduce ma

- operates on cleaner oil.

By-pass filtration sjrstems typically

equipment (e.g., a diesel engine) to allow 1

Figures 4.2 and 4.3). Installation involves

for the engine oil to cycle through and clea

ns have been instailed and tested by other military
> in Fort Walton Beach, Florida and Hickam Air
tate of North Carolma is also considering by-pass |
ted by their fleet Qperahens . In addition to
irnplementatidn of by-patss filtration has been

intenance costs since the engine continuously

require that a by-pass ﬁlter be installed on the
for slow but effective filtration of the oil (see
creating a 7160175 containing the additional filter

n. Typical installations take a portion of the oil
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FIGURE 4.3: EXAMPLE BY-PA




out of the engine at the oil pressure gauge

then return it to the engine at the oil pan s

point, direct it through the by-pass filter, and

ump. The by-pass filter is designed to recover

smalle: size particles, while the existing factory installed "spin-on" filter is left in place to

recover larger particlés (greater than 15 rJicrons); "The by-pass filtration systems require

that the oil be sampled to confirm that no metals or contaminants have escaped filtration.

‘The purpose of the oil sampling is to allow the user to customize this schedule over time

depending on the results of the analysis pi'
initially occur at the same interval that the;
analyses continue to show clean oil, the sa
elements should also be changed at the san
systems have generally led to continued le

costs. Several examples were identified w

ogram. Vendors recommend that oil sampling
oil would normally be changed. If sample
mpling intervallmay be ‘lengthened. Filter

ne interval as the sampling. By-pass filtration
ngthening of the oil change interval and reduced

here the life of the motor oil was safely extended

for up to 500,000 miles on commercial trucks. Historical data has shown that adding a new

quart of oil each time a filter element is re

for acceptable oil quality.

The only additional wastes generate
waste filters. In addition to the reduction
implementation of by-pass filtration, main

caused by dirty motor oil should be reduce

«
¥

continuously operate on clean motor oil.

discussed in detail for each vendor which 1

4.1.1.3 Synthetic Oils

Synthetic oil substitutes exist that o
even further. These oils are marketed as s

because they maintain their lubricating cha

placed appears to maintain the additives necessary

ed by implementation of by-pass filtration are

in waste that will occur as a result of the

lenance costs associated with the engine wear

d significantly since the engine will now

Specific co.sts and benefits of by-pass filtration are

was identified in Chapter 5.

nay be used to reduce the frequency of oil changes
uperior products to conventional motor oil

racteristics for longer periods of time. Use of a

synthetic oil is therefore another option that might be considered in conjunction with oil

- sampling and by-pass filtration.
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4.1.2 Hydraulic Fluid
| As with motor oil, hydraulic fluidv
" therefore, its use cannot be eliminated. B
ilnplementation of a fluid sampling progra
program is, therefore, the only viable polli
methods for imple_menting an enhanced filt
4.1.2.1 By-pass Filtration
Implementation of by-pass filtratior
(Refer to Section 4.1.1.1 for a discussion ¢
conjunction with fluid sampling, should al

much longer periods of time.

4.1.2.2 Batch Recycling

s essential to the operation of équipment and,
ctension of the life of hydraulic fluid through
m and an enhanced filtration (or recycling)

ition prevention option. Once again, the two

ration program are by-pass and batch filtration.

1 is effectively identical to that for motor oil.

Of by-pass filtration.) This technique, in

ow the hydraulic fluid to remain in the system for

Unlike motor oil, batch recycling of hydraulic fluid is feaéible because of the lack of

a combustion process that produces unfilte

- currently being batch filtered by ground sv.lpport personnel who provide maintenance for the

rable contaminants. In fact, hydraulic fluids are‘

aircraft that fly at the Naval Station. The Navy's military specifications® recognize batch

recycling as a viable alternative for hydrau
Figure 4.4) and Hydraulics International, I
“hydraulic fluid filtration equipment. The E

technology is, therefore, a logical alternati

Several options should be considere

hydraulic fluid at the PWC-T. They are: 1

lic fluid and list Pall Aeropower Corporation (see

nc. as the vendors capable of providing the

>all unit is used at Mayport. Transfer of this

ve for the hydraulic fluid used at the PWC-T.

d to evaluate implementation of batch filtering of

) purchase a recycling unit strictly for operations

at the PWC-T; 2) utilize the filtration equipment already owned by Ground Support

- Operations; or 3) set up a batch recycling operation for all spent hydraulic fluid at the Naval

Station.

49
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The first option is to purchase a stand-alone ‘unit‘ for recycling of both fluids at the

PWC-T. This option would require the us

it to be justified based solely on the fluids that

are used at the PWC-T. This option woulld 'be the simplest to implement but would require

that the PWC-T generate a large enough volume of fluids to justify the purchase. This will

be difficult since less than 600 gallons of |
second option would be the least expensiv
equipment that has already been purchasec
device and any additional operational cost:
option would be simpler to justify because
processed. The option would require, hoy
operation be established to administer the

administrative and labor costs to transfer,

Costsland benefits of each of the o

hydraulic fluid are generated each year. The

e to implement since the PWC-T would utilize
1. The only costs would be labor to operatéthe
§ such as filter element replacement. The final
of the higher volume of fluids that would be
vever, that a central collection and distribution
recycling center. This” Could lead to increased

process, and :edistributé the fluids.

ptibns discussed above ére included in Chapter 3,

with the exception of establishing a central‘ized'recycling center. Evaluation of this

alternative requires investigating and quantifying the volume of fluids that might be

available for recycling from other Comm
4.1.3 Transmission Fluid |
The pollution prevention alternativ
discussed above for hydraulic fluids. The
transmission fluid is replaced much less fr
contamination and requires change-out les
transmission fluid generated is much lowe
generated by the PWC-T. Although the o
be valid for transmission fluids, the cost/b

lower volumes of waste transmission fluid

ds and is beyond the scope of this investigation.

es for transmission fluid are identical to those
major difference between these two fluids is that
equently. Transmission fluid is less subject to

s often. Consequently, the volunie of waste

r than for the other non-aqueous fluid wastes
ptions presented for hydraulic fluids should also
enefit ahalysis found in Chapter 5 reflects the

génerated.
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4.1.4 Antifreeze

Pollution prevention alternatives. fc
antifreeze must be used to avoid problems
boiling of engine coolant, the no-use optid
glycol are limited and have not been testec
the best demonstrated alternative for reduc

disposed.

r antifréeze are limited, but effective. Since

assoc1ated with w1nter freezing and summer

n is not feasible. anble substitutes for ethylene

1 adequately to justify their use. Recycling offers

ing the amount of spent antifreeze that must be

Recycling of antifreeze requiresthat any heévy metals be removed and the non-

corrosive properties be restored through the addition of a corrosion inhibitor. Several

manufacturers have equipment available to
include distillation, chemical filtration, a

accomplished either 'while the coolant is in

from the vehicle (see Figures 4.5 and 4.6)|

Excellence" on 11 in-shop coolant recyclin

round of tests. '(GM system approval mea
standards and can be used in GM vehicles
of the each manufacturer's product as wel
5.1.3. Information on another glycol recy

included.

4.1.5 Parts Washing
- There are two alternatives to the us

recycie antifreeze Methods to recycle the fluid

d ion-exchange processes The processes can be

the vehicle or after the ﬂurd has been removed
General Motors has bestowed its "Mark of

g systems from seven companies in its latest

that the recycled coolant meets recognized

serviced under warranty.) A detailed discussion

ﬂ as life-cycle cost analyses are included in Section

cler not listed in the General Motors report is also

e of PD- 680 as a parts washmg solvent at the

PWC-T: 1) substitution of a non-petroleum based solvent for PD-680 and 2) purchase of an

alternative parts washing system, such as F
possible substitutes for PD-680 usage at th
Warfare Center in Annapolis, MD. The N

project to identify and make recommendati

Navy. Since a final report is not available

here. . (The Naval Surface Warfare Center

ietter Englneermg s Jet Washer A list of

e PWC-T is being compiled by the Naval Surfdce
laval Surface Warfare Center is managing a

ons for alternatlves to PD-680 use throughout the
at this tlme no specxﬁc alternatives are listed

expects to forward a copy of the final report
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FIGURE 4.5: IN-VEHICLE RECYCLING OF ANTIFREEZE

: FIGURE 4.6: BATCH RECYCLING OF ANTIFREEZE
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to the PWC-T when it is issued.) The se

on Navy military specifications that refer

cond alternatlve to PD- 680 parts washmg is based

to the Better Engineering Jet Washer as an

acceptablé alternative to solvent-based parts washing. It is discussed below.

4.1.5.1 Better Engineering Jet W

The Better Engineering Jet Washe
blasting a hot (130 °F to 200 °F) biodegr
200. gallons per minute (gpm) on to the p:
and recycled. The force of the spray jets,
grease, carbon, and other contaminants . in

cleaned parts from the washer; parts usua

asher

r cleans parts placed on a rotating turntable by
adable detergent and water solution at a rate of 50-
arts. After the solution hits the parts, it is filtered

the heat and the detergent combme to strip oil,

11 to 15 minutes. The operator removes the

lly flash dry immediately.

Installatlon of a Better Engmeermg Jet Washer has the followmg benefits when

compared to the current use of PD-680 for parts washmg 1) reduces hazardous waste

production; 2) reduces personnel exposurl:

to solvent and fumes; 3) reduces labor costs

associated with parts cleaning; and 4) ehmmates the Safety Kleen service fees. Flgure 4.7

shows the Better Engineering parts washeL

Better Engineering Jet Washers haj

installations nationwide, and are widely ac

recommended for the PWC-T.

ve been tested in Air Force, ‘Army, and Navy

cepted. General Motors uses the device to clean

fuel injector parts for its engines. Literature identified related to mﬂltary appllcatlons

mcluded a memorandum from the Utah N

the Better Engineering parts washer at the

results supported the manufacturer's claims

exceeded (Maintenance Shop) personnel e
demonstration, the unit was used continuo
' water phase could be disposed in the sanit:
removed from each part) could be dispose
operation generated only 250 cc of sedime

Further investigation found that the Navy

ational Guard documenting a three week trial of
Surface Maintenance ShopS. The demonstratioh
, "and in fact, cleaning performance far
péctations. " During the three week

sly. Testing of effluents revealed that the gray

ary sewer and the oil phase (composed of the oil
d as used oil. Three weeks of nearly continuous
nt, which had to be disposed as hazardous waste.

s military specification specifies "
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M-300LX-P

Inside Working Dimensions: o
Height ' 60"
Turntable Diameter , ' 37
Turntable Area 1075 sq. in.
Overall Dimensions: . , . |
(width/depth/height) 57" x 59" x 92"
Tank Size:; '
Main Tank 100-gal.
Purifier v 25-gal.
Turntable Weight Capacity 1500 Ibs.
Standard Power r | ‘ 240V, 3 phase
Full Load Amps 65
Pum r
Type ~ Vertical
Size 7.5H.P.
Qutput 150 GPM /60 PSI
Heat Source 18 kw
Heat Up Time  1-12hr.
-Portable . No

FIGURE 4.7: BETTER ENGINEERING JET WASHER - MODEL ‘M-BOOX-P
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system 'equal to' the Better Engineerihg Aqueous Parts Washer." Based on these and other

comments from users, the Better Engineering system ‘appears to be an excellent alternative

to PD-680 parts washing.
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5.0 COSTS AND BENEFITS OF PQ

This chapter provides a discussion
selected pollution prevention alternatives f
base case and associated assumptions with
prevention) alternative. The costs used for
include any discounts that the Navy may b:
assumption was made since the purchase o
the contractor that services the equipment
purchase the equipment and allow the cont

paybacks should be much nlore attractive.

LLUTION PREVENTION ALTERNATIVES

of the costs and benefits assoc1ated w1th the use of
or each waste stream 1dent1ﬁed in Chapter 4 The
current operations are compared to each pollution
each analysis are commercial costs and do not

e able to negotiate with a particular vendor. This
f equipment for the PWC-T would be made l)y |
and not by the Navy itself. If the Navy elects to

ractor to use it, capital costs and the resulting

For relatlve analy31s purposes, however ‘the

paybacks calculated provide an adequate method of comparmg one vendor s product to

another

5.1 PUBLIC WORKS CENTER - TRAN;S
5.1.1 Motor Oil

This section presents the costs and 1

SPORTATION

benefits of each of the by-pass filtration systems

identified for motor oil. Because of the wjde Variety of equipment serviced by the PWC-T

(and hence the wide variety of annual mot

T oil usage) two analyses were performed. The

first is for a bulldozer, which represents one of the largest motor oil capac1t1es (48 quarts)

of any piece of equipment serviced by the PWC-T The second analy31s is for an

automobile, which represents one of the smallest oil capacmes (4 quarts)

Table 5.1 identifies the assumptions-

" bulldozer and automobile analyses. Both b

associated with the base case for both the

Ase cases assume an oil cost of $0.69 per quart,

used oil revenue of $0.22 per gallon, and labor costs of $14 per hour. Full flow filter costs

refer to replacement of the original equipment "spin on" ﬁlter Wthh comes w1th
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TABLE 5.1: MOTOR OIL B_Y—PASS FILTRATION COST/BENEFIT ANALYSI
BASE CASE ASSUMPTIONS _
Annual/Costs o Revenue | Total Costs
’ ‘ : (Annual
Vehicle | NewOil  Disposal  FUllFlow Down-Time Labo UsedOif | _Costs-
Costs Filter r Revenue)
Bulldozer $132.48 $2.00 $80 $200 $5§ $10.56 $459.92
Automobil | $552  $1.00 $10 $20 $28 | $044 | $64.08
e A .
Assumptions:
' tem | | Buldozer  Automobile
Oil Capacity (quarts) | 48 4
No. of oil changes per yeér 4 2
Cost of new oil ($/quart) - $0.69 $0.69
Revenue from used oil ($/quart) $0.055 $0.055
Full flow filter ($/filter) o $20 $5
Full flow filter disposal | | | $0.50 $.50
($ffilter) L
No. of filters per oil change | ‘ 1 1
Downtime Cost (3/hour) | ; 50 10
Labor Rate ($/hr) | 14 14
! ‘ ’ Hours to change oil | ‘ 1 1
. . * _(hr/oil change) _ R
..,




each piece of equipment. The base case assumptlons yield annual costs of $459.92 for each

bulldozer and $64. 08 for each automobile.

Table 5.2 presents the alternate cas
with installing by-pass filtration for the bu
shown in Table 5.3. The tables identify th

continuing annual costs associated with ins

e assumptions and resultant payback assoc1ated
lldozer analysrs The automobile analysis is
e assumptrons, the first year costs, and

tallation of the by-pass filter system. The

information is listed alphabetically by vendor.

Several assumptions for each of the

alternate cases requxre further explanatlon

Labor cost, labor requirements oil cost, and drsposal costs were obtamed from PWC—T

documents and personnel Oil analysis costs were est;mated from an mformal survey taken

of various sampling vendors (Conam Inspe
the $7 per sample cost. The actual cost wi
to a particular lab.

For the bulldozer analysis, payback
estimated. (The payback is the time requir

ctron Fram Frlters Filmax Flltranon) to yield

ill depend on the number of samples that are sent

s less than 3 years for each vendor were

ed for savings generated by the alternate case to

equal the capital investment.) The single most irnportanr factor in generating the quick

payback is the cost associated with equipm
a cost to the PWC-T of $50 for every hour

downtime cost savings makes up about half

ent downtime. The analjsis assumes that there is

that the bulldozer is out of service. The

of the annual savings with by-pass filtration.

Even without the downtime assumption, the by—pass filtration system yields paybacks of less

than five years. Paybacks of less than five
investments of this magnitude. Installation

estimated to lower annual disposal volumes

For the automobile analysis, the res
Paybacks of more than 30 years were calcu

be assumed to be greater than the life of th

years are usually acceptable for capital
of by-pass ﬁltratlon for the bulldozer example is

by 75 percent

ults are not as attractive as for the bulldozer .

lated based on the assumptrons whrch can safety

c automobile. The paybacks are much
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longer for several reasons: 1) the small oil

capacity and less frequent changes cause oil

savings to be significantly lower; and 2) the downtime assumption is much lower for

automobiles since they are not as critical a
technology exists for automobile by-pass fi

on individual vehicles is not attractive.

piece of equipment. Therefore, although the

Itration, the economic analysis for installing this

Because of the signiﬁcant difference in paybacks calcuiate\d for the bulldozer and

. automobile, it is apparent that by-pass filtration is favorable for equipment with large oil

capacities but has diminishing returns for s
which pieces of equipment should be consi

variables should be considered: 1) oil price;

aller p1eces of equlpment In deterrmmng

:lered for by-pass ﬁltratlon three key economic
c; 2) quarts of oil used per year; and, 3)

downtime costs. To assist in this evaluation, Flgures 5.1, 5 2,and 5.3 were prepared to

demonstrate the relationship of these three

also show hydraulic and transmission fluid

The figures are plots of payback in

variables to payback (NOTE These ﬁgures

curves. See Sectlon 5 .1,72.71.)

years versus quarts of motor oil used per year

(1 e, oil capac1ty times the number of changes). The analysis was based on the costs

assocjated with purchasing and installing the Gulf Coast by-pass filter. The ﬁgures can

provide "screening analysis" quality results
PWC-T. If five years is assumed to be the
. provide a means of determining which devi

by-pass filtration is justifiable. The gfaphs

for the range of equipment serviced by the

maximum accepiable payback period, the figures

ces warrant a detalled calculatlon to confirm that

are also useful if a maxunum payback of other

than five years is desired. To determine the payback of mstallmg by pass filtration on a

specific device, first select the appropriate

owntlme cost for the device ($10, $25, or

$50/hour). Next, determine the volume of pil (quarts) used per year. With these values, an

approximate payback can be read from the graphs based on the price of the oil. If the

downtime cost is $10 per hour, the graph in
year is the minimum annual volume of oil u

to about 60 quarts per year for the $25 per I

case.

dicates that about 75 quarts of motor oil per
sed to generate a five year payback. This drops
hour case and to 47 quarts for the $50 per hour

5-6




:uonen|i] ssed-Ag 580D JIND :1°¢ aIndy

83, 1od pasf) suend)

002 SL 0s1 szl 001 s. 08 oz 0
1 T r . . - - o
=
. S
noed WAWTXE PIPUSIIIOIN]
01
S1 ‘
A\ N
N\ . )
AN 1Y
07 <
g
, ;
: . - | st g
1b/66°0$ - PINJ UOISSIUISUEL], —o— .
1/69°0$ - 11O IO —&— _ o6
1b/$6°0$ - PINg NNeIPAH —w— //
—\\—: §€
X oy

Sy




. ‘uonen|iy ssed-A¢f 35800 Jno :g'S oInsiy

0t

00c SLI 0S1 Y4 001 0s .67
T
14
1M0AeJ WNMTXEIN PaPUSHITIOdRY o
¢
8 a
' U]
g
¢
\8 ;
AN g
01 o
g
2
1/66°0% - PIN[] UOISSIWISULL], —o— (A}
1b/69°0$ - 1O JOION ~&—
14!
- 1b/p§°0§ - PINL JNNEIPAY —e~
91
81



‘uonen|iy ssed-A¢g 150D Jng ¢S a1nsiy

Iea) 1od pasp) suend)

00Z SLI 051 4 ~oeor ., SL 0§ 4
T T T T T ¥ T o
I
4
€
y 2
‘ A\ b o
MoAed WNITXEN PIpUSUIII0RY / e
_ , c m
2
2
1b/66°0$ - PINJ] UOISSIWISURL], —o— ?
1b/69°0$ - 110 1010 ~&— ,
1b/p5°08 - PIn|g NNeIPAH ——
8
6

01




|

5.1.2 Hydraulic And Transmission Fluids

By-pass and batch filtration are the two pollution prevention alternatives
recommended for both hydraulic and transmission fluids. The batch ﬁltration analysis is
further divided into two options: 1) purchase a recyclmg urut strlctly for operations at the
PWC-T; and 2) utilize the filtration equrpt\ent already owned by Ground Support
- Operations. This section presents the costs and benefits associated with by-pass filtration
systems as well as the two batch ﬁltrationl
fluids. |

options for both hydraulic and transmission

5.1.2.1 By-Pass Filtration ,
The assumptions for by-pass filtration are the same as those for the motor oil
analysis, except that hydraulic fluid costs the PWC-T $0.54 per quart and transmission fluid

costs $0.99 per quart. This compares with the $0.69 per quart cosr for motor oil.
Otherwise, assumptious such as used fluid revenue, labor costs, and sampling costs, etc.
utilized for the motor oilenallysis are identical‘ As' with the motor oil anﬁlysis the larger
devices (such as bulldozers) are easier to ustlfy whereas small devrces such as
automobiles, are not. Because of the sim larities with the motor oil analys1s, curves for
both $0.54 and $0.99 per quart fluid have been included_in Figures 5.1, 5.2, and 5.3 so that
approximate paybacks for the installation of hydraulic or ﬁansnﬁssion fluid by-pass filtration
can be determined. Based on the graphs, the minhhum annual usage of hydraulic fluid
needed for each downtime cost is as follows: $10 per hour - 90 quarts; $25 per hour - 62
quarts; $50 per hour - 50 quarts. For transmission fluid, the rhinimum requirements are:
$10 per hour - 65 quarts; $25 per hour - 58 quarré' $50 per hour - 45 quarts Based on this
analysis, only devices that have large hydr aulic or transmission fluid capacmes such as the

bulldozer or road grader, appear to be good candidates for by-pass ﬂltratron

.5.1.2.2 Batch Recycling

The base case assumptions for batch hydrauhc fluid recychng are presented in Table
5.4. Based on the analysrs base case annual costs are approxunately $3,874 per year. The
assumptions and calculatlons for the alternate case is presented in Table 5.5.
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TABLE 5.4: HYDRAULIC FLUID BAT

BASE CASE ASSUMPTIONS

CH RECYCLING COST/BENEFIT ANALYSIS:

Annual Costs Annual -
” Revenue Total
Hydraulic Filter ~+ Full Flow Down-Time Labor Costs
Fluid Disposal Filter
$1,218.24 $20 - $200 $2,000 $560 $124.08 $3,874.16
Assumptions:
ltem Value
Hydraulic fluid used per year, igallon 564
Cost of new hydraulic fluid, $/ galion $2.16
Revenue from used hydraulic fluid, $/gallon ‘ $0.22
Full flow filter, $/filter ' $5
‘Full flow filter disposal, $/filter $0.50
40

No. of filters purchased/disposed per year
. ‘

Downtime cost, $/hr
Labor rate, $/hr

Hours to change fluid, hriyear

$50
$14
40
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TABLE 5.5: HYDRAULIC FLUID BATCH FILTRATION
COST/BENEFIT ANALYSIS:
ALTERNATE CASE
- Capital Annual Costs Total Pay-
Cost ' ' ‘ ' Net back
Hydraulic Filter Full Down- Annual Revenue | Annual |
Fluid Disposa Flow Time Labo Operatin Costs
| Filter r g Costs
plus
samplin
g
$14,32 | $243.65 $40.50 $200 $2,00 $560 $2,229.5 $24.82 $5,249
0 0 0
Assumptions:
Iltem : Value
Pall Unit Cost ‘ $14,320
Hydraulic fluid used per year, gallons : ' 112.8°
Cost of new hydraulic fluid, $/galion $2.16
Revenue from used hydraulic fluid, $/gallon $0.22
Full flow filter, $/filter ' $5
Full flow filter disposal, $/filter | ' $0.50
- No. of full flow filters per year | 40
No. of filtration unit filters per'yéar : 13
Sampling, number of times per yéar 2
Cost per sample $7
Downtime cost, $/hr | - $50
Labor rate, $/hr ' ' ‘ $14
Hours to change fluid, hriyear 7 S 40
Pall Unit annual operating costs (includes cost of 13 $2,229.50
filtration unit filters)
®  Represents an 80 percent redruction in the ¢onsumption of hydraulic fluid from: the
- base case. ,
5-12
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The annual cost for the alternate case is approximately $5,250 per year. The single largest

expense in the alternate case costs are annual replacement of 13 filters required by the Pall

filter unit. These filters cost over $2,200

to replace. This added cost completely wipes out

the savings realized by reducing the volume of hydraulic fluid used. Because of the high

maintenance costs associated with the Pal
attractive. Since the transmission fluid ar

fluid price of $0.99 per quart, the result (

5.1.3 Antifreeze
Recycling of antifreeze has the mo
amount of spent antifreeze that needs to b

have developed readily-acceptable system

- Table 5.6 is a summary of antifree
Na
gallon to purchase antifreeze and $0.50 pe

has bestowed its Mark of Excellence.

$3.27 per gallon. Comparing the $3.27 ci
operating cost per gallon found in Table 5

has accepted would result in a savings ver,

Manufacturers estimate a reduction
percent. For the PWC-T, that would mea

about 60 gallons per year.

Note that the costs for recycling ar

the fluid (i.e., in-vehicle recycling or batc

unit, the batch recycling altemative is not

aly51s is identical except for the slightly hlgher

not shown) is also unattractive.

st potential for PWC-T to reduce significantly the
c disposed. There are several manufacturers who

S to recycle antifreeze.

ze recycling units for which General Motors (GM)
val Station Mayport currently pays $2.77 per

r gallon to dispose the waste, for a total cost of

urrent cost to purchase and dispose versus the total

.6 shows that nine of the eleven units which GM

sus the current practice. -

in fluid disposal volumes of approximately 80

n reducing the 441 gallon-per-year volume to

c the same regdrdless of the method use to recycle

h irecycling) Consequently, a separate‘analysis

was not performed. The PWC-T contractor manager indicated that batch recyclmg would

be preferred because of the tnne required to process the fluids. The contractor manager

indicated that maintenance turnaround time

antifreeze recycler in the batch mode woul

$ on some equipment can be critical, and the

d, therefo.re,‘ be preferaﬁie. '
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This would allow equipment to be returne

spent antifreeze at a more convenient time.

5.1.4 Parts Washing

d to service more quickly, while processing the

Only one alternative for parts washing at PWC-T has been evaluated, and that is the

Better Engineering Jet Washer. The costs

below.

and benefits of this alternative are discussed

5.1.4.1 Better Engineering Parts Washer

The PWC-T contractor manager indicated that the largest part that required cleaning

would be an automobile transmission that

is approximately three feet long. Based on this

size, the PWC-T would need the Better Engineering Jet Washer Model No. 300LX-P,

which has a 37" turntable diameter. The unit retail cost is $17,995. Operating costs are

approximately $2.50 for each day for soap and electricity, assuming continuous operation.

Based on the Utah study, an 80 percent reduction in labor hours for parts cleaning was

realized. Labor costs were assumed to be

$14 pér hour. Based on typical hazardous waste

handling cost, annual costs to dispose of the hazardous waste generated by the unit were

assumed to be no more than $500. As seen in Table 5.7, replacement of the PD-680 system

with a parts washer yields a payback perio

d of approximately 1.8 years. Sensitivity analysis

indicates that a fivé—year payback is achieved if only 10 minutes per day is saved in labor

expenses.
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TABLE 5.7: BETTER ENGINEE

BASE AND ﬁ{AI

NG PARTS WASHER COST ANALYSIS:
LTERNATE CASES

BASE CASE
Safety Kleen Cost® Labor® Total Annual Costs
$3,300 $10,220 $13,520
2 PWC-T bays Safety Kleen $3300 per year to provide and maintain
4 parts cleaning stations which use the PD-680 solvent
® Assumes 2 hours per dayi cleaning parts manually with PD-680 at
a labor cost of $14 per hour, 365 days per year
ALTERNATE CASE
Annual Costs Total Costs
Unit
Capital ' Subsequent Payback
Cost® Operating®  Disposal®  Labor First Year® Annual (yrs)
Costs
$17,995 $912.50 $500 $2,044 $21,451.50 $3,456.50 1.8

2 Better Engineering unit cost

® Assumes $2.50 per day (for soap and electricity), 365 days per year

¢ Assumes a maximum annual hazardous waste disposal cost of $500

¢ Assumes an 80 percent reduction in labor hours from base case (i.e., from 2 hours per day to
0.4 hours per day), 365 days per year, and a labor cost of $14 per hour

® Includes unit cost-
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6.0 RECOMMENDED POLLUTION PREVENTION ALTERNATIVES

This chapter summarizes the pollution prevention alternatives recommended for

implementation at the Naval Station Mayport PWC-T. Chapter 6 also includes

recommendations for testing and implementing the preferred pollution prevention alternative

which may include establishing a pilot study to confirm the recbmmendations.

6.1 PUBLIC WORKS CENTER - TRANSPORTATION

6.1.1 Motor Oil

The PWC-T should imp‘lement a pﬂot study to confirm that an oil analysis program

lcoupled with installation of by-pass filtration is effective in reducing pollution as well as

generating cost savings for the Naval Stati

1on ~ The pilot study can also be used to determine

the correct length of time between oil changes for equipment maintained by the PWC-T

The PWC-T should evaluate several of the by-pass filtration systems commercially

available. Because of the large difference in paybacks between large capacity equipment

(bulldozer) and small equipment (automoblle) the evaluatlon should begin with the larger

equipment, such as the bulldozer and the

road grader. Itis recommended that by-pass

filtration systems be purchased from Gulf Coast Filters and Filmax and installed in v

conjunction with the oil sampling progr:
- excellent responses related to oil quality a
references contacted. Filmax is recomme

agreed to install and operate the filtration|

Gulf Coast is recommended because of the
md filtration system simplicity received from the
nded because of its low payback. Filmax has also

system at no cost to the PWC-T in order to

demonstrate the effectiveness of their system. The Gulf Coast contact is Charlie Sims at

(601) 832-1663; the Fil-Max contact is S

eve Muza at (412) 833-4962.
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Because paybacks were calculated

in excess of 30 years, installation of by-pass filters

on individual automobiles or trucks should be evaiuated on a case-by-casé basis. Factors

that could make by-pass filtration more at

ractive for automobiles and trucks include: 1)

more frequent oil changes than those assumed due to the vehicle's working environment; or ‘

2) higher downtime assumptions for the ve

analysis assumptions, by-pass filtration in

6.1.2 Hydraulic And !ransmissigg Fluids

hicle. Without changes in the automobile

not recommended for this type of equipment.

As with motor oil sampling of both hydraulic and transmission fluids should be

implemented as a means of extending the li
equipment. Batch recycling of used hydra
of the 1nw volumes of fluid generated and
batch recycling units.” By-pass filtration is
particular device are high enough. It is re

filtration pilot study for motor oil be used

appropriate for either hydraulic or transmit

candidates for a base-wide recycling progr

6.1.3 Antifreeze

Antifreeze recycling should be imp]

the Glyclean model be tested to determine

the operational flexibility necessary. The ¢

reasons: 1) the payback is the most attracti

model is widely accepted within the autom

was recently purchased by the Navy Excha

located at the auto service station on Masse

evaluate the unit at the auto service station

Mr. Rob Roth at FPPF (makers of the Gly:

Lfe of these ﬂulds before removmg them from the

lic and transmrssmn ﬂurds is unreahstlc because
the high mamtenance costs assocmted with the
viable only if the volume of fluids used for a
,ommended that the results of the by-pass
as the ha_sis for determining if by-pass filtration is
'ssionﬂuid systems. These fluids are also good

din.

emented at the PWC-T. Itis 'recommentied that
if it meets the needs of the PWC-T and provides
31yc1ean"model is recommended for several

ve of the eleven models investigated; 2) the
oblle repalr mdustry, and 3) a Glyclean system
nge and is now avallable at Mayport ‘The unit is
y Avenue PES recommends that the PWC—T

or obtam another unit from the manufacturer

elean Unit) indicated that Mr. Joe Cook (1-912-

246-9721) is available to demonstrate the upit for the PWC-T personnel. Mr. Roth also
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agreed to provide the unit to the PWC-T f

evaluate the unit before a purchase decisio

6.1.4 Parts Washing
A single Better Engineering Jet W4

replace the four PD-680 parts washers curi
parts washer will result in a significant dro

Kleen is currently responsible for this wast

or up to two weeks to allow adequate time to

n is made.

sher (or similar unit) should be pilot tested to

rently being used at the PWC-T. Installation of a

p in the generation of wastes, even though Safety

e. The parts washer will also reduce personnPl

exposure to solvent and fumes and will payback in less than two years Mr Matthew J.

l
Kelly at Better Engmeermg (1-800-229-3380) has agreed to supply the PWC-T with a small

unit at no charge for one month so that the equipment can be tested by the PWC-T

personnel to confirm that it will adequatel
6.2 Summa
Table 6.1 presents each of the pollu

report as well as those that are recommend:

implementation were based on the potential

the economic advantages and cost savings
found to be appropriate through each pilot
PWC-T, generation of non-aqueous fluid w

reduced.

perform the cleaning tasks required.

tion: prévéntion alternatives identified in this
ed for implementation. The recommendations for
of the alternative to reduce pollution as well as
hat are generated. If these recommendatioﬁs are
study and are fully implemented throughout A
astes from the PWC-T should be significantly
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TABLE 6.1: SUMMARY OF POLLUTION PREVENTION ALTERNATIVES |
? FOR THE NAVAL STATION MAYPORT PWC-T

Fluid | “Alternative Identified Recommended |  Notes
Alternative

Motor Oil | Oil Sampling -

By-pass Filtration * Includes oil
sampling

Synthetic Oils

Hydraulic By-pass Filtration
Fluid ,

Batch Recycling

Transmission | By-pass Filtration

Fluid
| Batch Recycling
Antifreeze Recycling *
Parts Automatic PartstWasher | *
E Washing

* Recommended alternative
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