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December 2, 1999 
SAFETY-KLEEN CORP. 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

p 074 852 300 

Mr. James Bearzi 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
P. 0. Box 26110 
Santa Fe, NM 87502 

RE: Class 1 Permit Modification 
Safety-Kleen, Albuquerque 
EPA ID # NMD000804294 

Dear Mr. Bearzi: 

Safety-Kleen is requesting a Class I permit modification (40 CFR §270.42(a)) to the 
RCRA permit for the TSDF in Albuquerque, New Mexico. The enclosure, A Study of 
Drum Cleaning with Continued Use Solvent, explains why the change is necessary and 
provides applicable required information as to what changes must be made to existing 
permit conditions. The study outlines the process, the equipment, schematics for 
connection to the existing system and engineering data regarding the cleaning process. 

If you should have any questions regarding the information submitted for the permit 
modification, please do not hesitate to call me at 602-462-2315. Your favorable 
consideration is appreciated. 
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Study of Drum Cleaning with Continued Use Solvent 

Robert Janicki ct DeDilis Brinkman 
Safety·Kleen Corp. 

INTRODUCTION 

This rqx>n provides the results of an mgineering study of dnlm cla.ning at Safety·Klecn 
branch facilities.. The stndy established a Standard system to assme adequaie cleaning of 
drums prior to their rcmm to customers. Drums will be cleaned with solvem that has 
been i.Ditially use4 by our customers and returned to om biaDcbes for c:ominued-use as a 
cleaniq solvct.. After me as a drum wubing &a• the material will be recycled. 

Pans washing involves the usc of various cleaning apms to remove deposits or surface 
contamination from bani~ Over the years. the primary agent has been a 
hydmcarboD disti1.la1e variously called mineral JPirits, Sto&brd Solvent, or petroleum 
naphtha. Durina iDitial use, this sol vent becomes unaceeptablc for me in1Cnded 
application and 1iesh solvent is provided. However. the partially used· solvent still retains 
the capacity for less riBorous cleaning applications. such as drum washing. 

This multiple use of the solvent allOW! maximum value out oftbis commodity. 



DRUM W ASBING SCENARIOS 

Eristing Drum WasheriDwnpster System 

For many yeas, Safety-Klecn has used a system that combines drum washing within a 
lar,e trough that is used as a receptacle for rcc:eiving parts washer solveat retunled. from 
our customers. The trouah portion o!this unit is typic:ally l.S ft wide x 3 ft long x 1.5 ft. 
deep. It allows easy access ff!'! the emptying of drums and typically contains up to 40 
gallons of solveztt. 

The dnun washer mecb•nism sns to the side of the: dumpster trough and within a tmified 
contai:nmem area (see Figure 1 ). · The eomplete system is 3 1t wide x S ft. lq x 6 ft 
high. As sho\\11 in F'r.gure 2, it is fitted with a brush and nozzle assen:ibly designed 10 

wash bottom iDterior and exterior sidewalls of drum. Solvaot is pumped from the bottom 
of this trough to a nozzle that sprays solvent iuside drums 1bat rotate around a large brush 
tba1 KIUbs the inside Mfacc. 

A maximum volume of 40 plJOilS is retained in the bottom of the dnun washiDg unit. A 
float switch conltOls a second pump that moves excess solvc:at to a storage tank. !his 
solvent is then 1raDSpOrted to a n:eyclina plant.. 

New Continued UK System 

Continued use material will be deposited in a 200-pllon open lOp vessel is (3 ft. wide x 4 
ft. long x S ft. high) wbidl bas been fined with a sloped boUom directed to a centered 1 
~ .. threaded outlet Tbis Uk lw a full lid which is closed when not in use aJJJi is held · 
open wkh a :fbsible·liDk for emcqen~ clo~ duri.Da use. M shown .in Figure 3, solvent 
for drum wasbiDg is 1akc preferentially from this dumpster wWl il is empty. This vessel 
is the primary source of dnun ~g solvent When this vessel is empty, solvent 
resicfin& in the bottom of the main dumpster is recireula~:thfough the drum washer for 
any rc:m&iniag requirements. 
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EQUIP:MENT DESCRIPTION 

Pumps 

This system lllilizcs two ITr Marlow pumps (Model 1 ~HR49EC) which are I Y:-i"lch 
open impeller centrifupl-type .units powered by a 1 Ya BP {3450 RPM) motOr. These 
pmnps arc specially useful for handling liquids with substantial solids loadina. 

VaJvu 

lhc drum-washins solve:Dt feed is controlled by two Watts' Mf&. l W' motor ..driven ball 
valvc.s (Mode11801·212). These valves are elecuically..cant10llccl. The valve between 
the fiDaJ dumpster end tbe cominued use solvent storap vessel are manually controlled 
by the opcator from a control paneL 

Nozzles 

Two styles ofJJOZ2:les are utilized in rhe drum wasbiDs assembly. The primary .iut.eri« 
nozzle is a Sprayiq Systems; Model H-U% 65200 Brass lllliL The primary workiDg 
dimension for this nozzle is its lll32·incb. orifice dia:mclcr, which yields a fiowrate of22 · 
gal/min. 

1'bree Model H-U % 65 I 0 B~ nozzles are utili%ed for eocterior washiu:· 1'hc primary 
working dim=sion for this nozzle is a 3!16-inch orifice (this is drilled om from the 
normal S/64-incll orifia:), wbicb yields a liquid stream instead of a mist spray to 
minimize. emiaions. 

Both of these noz:des were ~cted to Jive good area covcmge with maximum cleanixag 
efficiency without excessive vaporization. · 

The primazy electrical circuit :qulates the use of solvent &om each dumps&e: uDit. A 
single switch panel comrols each valve simultaneously aDd bas indictor lights to verify 
open {ireen)/ c:losed (red) positicms. The drum washer pump will only opmate when each 
valve is opposite each other, assuring that sol-vent c:a:mot be mixed cluring the wash cycle 
(i.e·., two Ubwinl!ed green lighU will lock out tho washer pump). 

A timer located in the drum washer conttol panel automatically stops 1hc wuhu pump. 
The timer has a 1·9,999 ICC'OJld 'r.Vlge. This assures that a. specific volume of solvestt is 
utilized during each wash cycle. Part of the objectives of this test was to establish the 
set:t:m, for this timer. 
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SYSTEMS OPERATION 

The drum washer/dumpster aDd reuse dumpster are integrated by a pump dedicated to 
washiDi drums, as shown in the system layout in Figure 4. The two motor-driven valves 
contrOl the inlet to this pump from each dumpster unit The valves operate 
simultaneously opposite each other to maintain a sufficient solvent flow and specifY 
which soJvent is to be used for washing drums. The reuse dumpster is always the primary 
source. The washer pump is activattd manually once a dirty drum is io. place and is 
automatically stopped followin&' the preset wash cycle period. 

The second pump is dedicatl:d to removing excess solvent from the drum 
wuher/dumpstw and is automatically c;ontrollcd by a float switch moUD.tod in the lfOUih 
area of this UDit. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The vohzmc of »lvcm :equired to remove sediment from parts washer dnws is .reWed to 
a tinw factor to be incorporated, into the wash cycle since the solvent :tlowrate is C0DS%1Dt 
aud reproducible. All sediment settles 10 the bottom of a drum and. a proper clanini is 
considemt aecomplished wben·the interior drum bottom is viaually free on my residue. 
It is ememely rare that the exterior is scill dirty once tbe interior is clean. 

Studies were perl"or.med at two locations to substaDtiate a time period required to obtain 
clean drums. The Sa!Ety·Kleen Bmnches at Elgin, IL and South Bend. IN are 
~vc of all Safety-Kleen Branch~. since all chum washer installations are 
identical. Approximately 100 drums were clcaJJed at each location to aenaate the data 
for this stUdy. 

In each test. drums we:e wash~ for a 10 second period and inspccted. Additional 
cleaAina was peri'onned in 5 ~d intervals until each drum was finished. The 
following chart associates the perccnta~c of drums determined to be clean to the requiMcl 
time to ~the desired results. 

m each test. the washer was metered at a 22 galJmin. 1low rile. This was determined by 
extending the norzJe into a drum via a l·inch diameter X S·ft bose md meuariDg the 
volume usiua a drum and calibrated dip stick. 
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Table 1 prescnlS the da.ta for South Bend, IN. 

%CleanDrum Wash Time Solvent Vol~ 
31% 10 sec. 3.7pl 
70% IS sec. s . .s gal. 
U0.4 20~. 7.3 gal. 
96% 25sc:c. 9.2pl. 

1000-" 3S sec. 12.8 gal. 

Table 2 prucnts the dara for Elgin, IL. 

%ClaD .Drum Wash Tune Solvent Volume 
35~ lOsee.. 3.7 pl. 
66% lS sec. s.s~ 
92% 20sec. 7.3 ~ 
99ft4 25 Set. 9.2~ 
100% 35 sec. 12.8 gal. 

As em be seen. the data me "'f:rJ similar. By combinfn& all of the da&a and utilizini the · 
known flow tate to associate a solvent volume with am time iDterva1, Table 3 pzaems 
both the time and solvent volume required to clean dirty solvent dmms. If one assumes 
the goal is to only rarely nm any chums through a second~ tbe timtr will need to be: 
set at 35 3e00nds and a total "Volume of solvent of around 13 plloDs will be tequircd. 
This is around 1be typical volume brog&}1t back in an averap dlum of dirty solvent. 

%CleanDrum WashTJme Solvent Volume 
33% 10 see. 3.7 gal. 
61% 15 see. s.s gal. 
90'.4 20scc. 7.3 gal. 
9rA 25sec. 9.2 pl. 
lOOOA 35 sec. l2.8cal. 

CONCLUSIONS 

The average total ~ for the drum washer is 22 pllminute. Our study showed t:b& 
time ncedcci for cleaniq all but the most highly cont:nninated drums wu 3S seconds. 
Thus, 13 galloDS of solvent per dJUm is. required. What this eourinued use system is 
insWled, all pumps. no2%les, and timers will be standardized Ul bt icleftucal to 1hese · 
operating parameters. 

reasepp3.d~ 
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WISHMEIER & ASSOCIATES 
Structural • Architectural Engineers 

119 N. Taylor Street • South Bend, Indiana 46601 

Phone: (219) 234-3433 • Fax: (219) 234-3498 

SAFETY-KLEEN DRUM WASHER TIMER SETTING RECOMMENDA~ION 
==;=========•====================================-=== 
Location: SAFETY-KLEEN CORP. 

2217.West Western Ave. 
south Bend, IN 46601 

Date; November 14, 1997 

p. 2t3/30 

Safety-Kleen corp. has hired the firm of Wiahmeier & Associates 
to determine and certify the amount of ttme for activation of 
their drum washer machine. This letter Will serve as written 
documentation of the results and the procedure used to determine 
the activation time. 

Testj.nq Hethod 

The drum washer pumps cleaning solvent into the dirty drams . 
through a nozzle while the drum is spinning. The pump is 
activated by a switch with a timer. Therefore, the aaount o£ 
cleaning solvent used during a cycle is deter-mined by the timer. 
our task was to detetmine exactly how much solvent is sprayad out 
of the nozzle during a certain period of time, and then recommend 
a timer ~etting to deliver the desired 13 gallons of solvent per 
cleaning event. 

The simple solution would have been to collect the solvent from 
the nozzle into a container and measure the volume used during a· 
given time period. However, the nozzle location was too awkward 
to be. able to collect the solvent into a container. Our solution 
was to measure the change in solvent level in the separate re-use 
tank before and after the pump bad been activated. The actual 
dimensions of th& re-use tank were measured so that change in 
solvent volume could be calculated. The.amount of time that the 
pump was activated was determined with a stopwatch and the amount. 
of solvent was measured in the re-use tank with a measuring stick: 
calibrated for that purpose. Finally, the calculated volume of 
sol~ent was divided by the time to get the flow rate. Our sample 
calculations are shown below: 
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Discussion 

The employees of the South Bend, Indiana branch of Safety-Kleen 
were very helpful. Curt assisted us throughout the testing. At 
the time of this test we did not have the proper pipe fittings to 
connect a flexible hose and nozzle to the drum washer, so that we 
could directly fill and measure a 16 gallon drum. A·saparate re
use tank is used at this branch to supply the drum washer. With 
this in mind we used the method described above, measuring the 
change in fluid depth in the re-use tank, to determine the 
solvent volume pumped per unit of .. time. 

'l'he South Bend branch has a_.pump timer installed and operational. 

Data was recorded for drum washer flow rate for one supply tank 
situation, that being when the drum washer pulls solvent from the 
re-use tank, which is separate from the drum washer. 

conclusions 

Safety Kleen Corp. bas notified us that they desire the drum 
washer to be activated long enough to deliver 13 gallons of 
solvent. ~he data table above shows a consistent flow rate of 
.37 gal/sec for four consecutive tests. Therefore, Wishmeier & 
Associates recommends that the pump timer be set for 35 seconds. 

Testing by: 

Andrew A. Switzer, E.I.T. 
WISHMEIER & ASSOCIATES 

Certified by; 

Cbarle.s Keith Wishlleier, P.E. 
WISHMEIER & ASSOCIATES 

-~ 

** TOTAL PAGE.030 ** 
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Sample Calculations (Trial #2) 

1. Calculate difference in solvent level: 

7.75" - 6.25" = 1.50" 

2. Calculate re-use tank area: 

Tank: 36" x 48" with 3/32" steel walls 

((36" - (2 X 3/3211
)) X (48" - (2 X 3/32")) X 

· (1 ft.2/144 in~2) = 11.89 ft-2 

3. Calculate volume of solvent used: 

11.89 ft"'2 X 1.5" X (1 ft/12") X (7.48 gal/ft .. 3) = 11.12 gal 

4. Calculate flow rate: Test cycle =·JO seconds 

11.12 gallons I 30 seconds = .37 gal./sec. 

5. Calculate desired cycle time: Desired cycle = 13 gal. 

13 gallons I (.37 gal./sec.) = 35 seconds 

Exoer1mental Results 

Trial # 1* 2 3 4 5 

Initial 
Reading 9.50 7.75 6.25 4.75 3.2·5 
(inches) 

Final 
Reading 7.75 6.~5 4.75 3.25 1.75 
(inches) 

D.iff. 1.75 1.50 1.50 1.50 1.50 
{inches) 

Total 
Voluae 12.97 11.12 11.12 11.12 11.12 
(gal.) 

Time 30 30 30 30 30 
(seconds) 

Flow Rate .43 .37 .37 .37 .37 
(gal/sec) 

13 Gal. . 
Time 30 35 35 35 35 

Needed 
(seconds) 

*(Tr1al # 1 was ignored because 1ts resu~"ts were tnconsistent.) 
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