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December 2, 1999 SAFETY-KLEEN CORP. 
CERTIFIED MAIL 

RETURN RECEIPT REQUESTED 
p 074 852 299 

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, Farmington 
EPA ID # NMD980698849 

Dear Mr. Bear.zi: 

Safety-Kleen is requesting a Class 1 permit modification (40 CFR §270.42(a)) to the 
RCRA permit for the TSDF in Farmington, New Mexico. The enclosure, A Study of 
Drum Cleaning with Continued Use Solvent, explains why the change is necessary and 
provides applieable 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. 

Sincere;-1', 

-~~-I.-.·····_}. A. ? ' / -----· /-4. 
,. 1'"'{?v&~ 

Lon Stewart· d ···· 
·····----:) 

Regulatory Compliance Manager 

enclosure 

2720 GIRARD NORTHEAST ALBUQUERQUE, NM 87107 505/884-2277 

PRINTED ON RECYCLED PAPER 
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Study of Drum Cleaning with Continued Use Solvent 

Robert Janicki &. Dermis Brinkman 
Safetr·Kleen Cozp. 

INTRODUCTION 

This repon provides the resul1s of an~ study of chum cla.ning at Safety·Klecn 
branch t.scilities. The study established a standard system to assoR adequate elNning of 
drums prior to 1heir %etUm to customers. Drums will be cleaned wilh solvem that has 
been iDitially used by our cusromers and retumed to our bJ:aDcba for continued-use as a. 
cleaniq solvct. After UIC u a drum wuhing qent, the material 'Will be recycled. 

Pans washing involves the usc of various c:leaning agc:ms to remove deposits or surface 
contamjnatjOD from Jwd .surfates. Over the years. the primary agent has been a 
hydrocarlxm dis:Ul'•te variously called mmeral 'Pkits. Stodd.ud Solvent, or petrolaun 
naphtha. Durmg iDitia.l use, this solvent becomes~ for1be intended 
applicazion aud ftesh solwztt is provided. Howeve:r9 the pan:ial1y used solvent still retains 
the capacity for less risorous cleaning applications. such as dNm washing. 

This multiple use of the solvent allows maximum value out of this commodity. 
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DRUM WASHING SCENARIOS 

Existing Drum Washer/Dumpster System 

For many yeas, Safety-Kleenhas used a system that combines dium washing within a 
Iarae uough tba1 is tJRd u a receptacle for rceeiving parts washer solveat returned from 
our customers. The trouah portion of this unit is typic:ally 1.5 ft wide x 3 ft. long x 1.5 ft. 
deep. It allows easy access !~the: emptying of drums and typically contains up to 40 
gallons o£ solvent. 

The chum wuhcr mech•nism sits to thr: side of the dumpster trough and wi1hin a 'lmified 
co~ area (see figure 1 ).· The complete system is 3 :ft. wide x S ft. lema x 6 ft 
high. As shown in F'IJU:C 2, it is fined with a blUSh and nozzle asscaibly designc4 10 

wash bottom Ulterior md exterior sidewalls of drum. Solvant is pumped ftom the bottom 
of this trough 'CO a nozzle that sprays solvent inside drums that rotate around a large brush 
that Knlbs the inside sm:&ce. 

A maximum volume of 40 pllOilS is retained in the bottom of the cinml washing unit. A 
float switch con1t0ls a sec:ond pump that moves excess solvcm 'tO a storage tank. This 
solvent is then trmlSpOJ'ted to a n:eyclina plant.. 

New Continued Use System 

Continued use material will be deposited in a 20o-pllon opm lOp vessel is (3 ft. wide x 4 
ft. lana x 5 ft. high) whidl bas been fiucd with a sloped bouom directed to a centered 1 
~ .. thrucled outlet. This tank bas a full lid which is closed when not i.e. use aJ2Li is held · 
open with a fusiblc:·liDk for emqency closure duri.Jli use. As show.n in figuR: 3, solvent 
for drum washmg is tt.ke preferentially from this dumpster tmtil it is ~t)'. TbU vasc1 
is the primary source of dn.un ~g solvent When 1his vessel is empty, solvent 
residin& in the bottom of the main dumpster is recirculated .through the drum washer for 
any remaining requirements. 

2 



I I M I J. L ~ ..::J L t:.J • U ..::;J I ' ' .. .J r' L.. 1 , '\...A .L 1 1 "- "- 1 , .L 1 1 '"-'4 
~"""TI ""'TUU U'-'4t..J IV L..J../J../.1."- '""'-"'-'11"-" 

EQUIPMENT DESCRIPTION 

Pumps 

This system utilizes two lTI Marlow pumps (Model 1 ~HR4~EC) which are I 1/:-i..''lch 
open impeller centrifupl-type .umu powered by a 1 Ya HP {3450 RPM) motOr. These 
pumps arc specially useful for handling liquids with subst=tial solids loadin&. 

The drl.lm-washinl solvmt feed is controlled by two Watt:SMig. I W' motor.driven ball 
valves (Modell801·212). 1'hae valves ate elcarically.cantiOJlcd. !be valve between 
the final dm:apster and the courhmed use solvent storap vessel ~manually contr.olled 
by the operatOr from a co=ol paneL 

Nozzlel 

Two styles of D022les are uti liz¢ in the drum wasbiDs assembly. The primary iDterior 
nozzle is aS~ Systems; Modal H-U% 65200 Btass uniL The primary workmg 
dimension for Uds uozzle is its 11132·inch orifice cliamcter. which yic1ds a ftowrate of22 · 
gal/min. 

Three Model H-U % 6510 B~ nozzles are utilized for merior V4Shmg. 1be primary 
working dim=sion for this nozzle is a 3116-incb orifice (this is drilled out from the 
normal S/64--inch orifice}, which yields a liquid stream instead of a mist spray to 
minimize air emissions. 

BOlh of these nozzles we:re selected to aive Joo4 area covcmge with maximum cleattiq 
efficiency without e:xc:essive vaporization. · 

The prima:ry electrical circuit rqulates the use of solvent nom each dumpster UDit. A 
single switch panel comrols each valve simultaneously aDd bas indictor lights to verify 
open (iree.n}/ closed (red) positicms. The drum W3iher pump will only opmate when each 
valve is opposite each other, a5$Urlng that solvent cannot be mixed chzring the wash cycle 
(i.e~, two illuminated green lights will lock out the washer pump). 

A timer located in the dnzm washer control panel automatically stops 1hc washer pump. 
The timer has a 1·9.999 scccmd range. This assures that a specific volume of solvt:~tt is 
utilized during each wash cycle. Part of the objectives of this test was to establish the 
settm, for this timer. 
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SYSTEMS OPERATION 

The dtum wasber/dulnpster and reuse dumpster are integrated by a pwnp dedicated to 

washiDi drums, as sho-wn in the system layout in Figure 4. The two motor-driven valves 
control the inlet to this pump from each dumpster unit Tht valves operate 
simultaneously opposite each other to maintain a sufficient solvent tlow and $J)CGifY 
which solvent is 10 be used for washing drums. The rcusc dumpster is always the primazy 
source. The washer pump is activated manually once a dirty drum is ia. place and is 
automatic:ally stopped followin,r the preset wash cy'lc period. 

The second pump is dedicatl::d to mnoving excc:ss solvent from the drum 
wu.ber/dumpsta- and is automatically c:ontrollcd by a float sw=h moUD.tod in the lfOUih 
area of this umt. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The vohmlc of solvent Jequired to mnove sediment from parts washer drums is zclazcd to 

a time factor to be incorporated into the wash cycle since the solvent :tlow:ate is constaDt 
and reproducible. All scdimeut settles 10 the bottom of a drum anci a proper clcanin& is · 
considered accomplished when ·1hc interior drum bottom is vSally free on my residue. 
It is exttemely rare that the exterior is sdll dirty once tbe interior is clean. 

Studies "WCl'e perl'ODDed at two loc:ations 10 substaDtiare a time period required to obtlsiu 
clean drums. The smty·Kleen Bmnches at Elgin, IL and South B~ IN are 
repn:sentativc of all Safety-Kleen Branches, s.ince all drum washer installatioftS are 
identical. Appro~ly 100 drums were cleaoed at each location to senaate the data 
for this StUdy. 

In each~ drums were wash~ for a 10 second period and iDspccted. Additional 
cleamna was perfonned in 5 second inte:vals until each drum was finished. The 
following chart auocims the pcrccntaee of drums detennincd to be clan to the required 
time to achieve the desired results. 

In each tes~ the washer was metered at a 22 galJmin. 1low rare. This was dnezmined by 
extending the norzle into a drum via a l·inch diameter X S·ft bose and meastUiDg the 
volume usiDI a dnm1 and calibrated dip stick. 
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Table 1 presents the dau for South Bend, IN. 

%CleanDrum Wash Time Solvem Volume 
3lo/o 10 sec. 3.7 gaL 

70% lS sec. s . .s gal 
88% 20 sec. 7.3 gal. 
96% 2Sscc. 9.2pl. 

lOOOA. 35 sec. 12.8 gal. 

Table 2 pacats the dara for Elgin. IL. 

%Clean Drum Wash Tune Solvent Volume 
35% !Osee. 3.7 pl. 
66% 15~. s.s gal. 
92% 20 sec. 7.3 gal. 
99'A 25 sec. 9.2 gal. 
100% 35 sec. 12.8 gat 

As can be seen. the data are ~ similar. By combinin& all of the da%a and utilizini the · 
known flow rate to associate a solvent volume with ead1 time iDtcrva1, Table 3 pzae:nrs 
both the time and solvent volume required to clean dirty solveat drums. If ODe assumes 
the aoal is to only rarely run any chums 1hrough a second time. tbe timer will need to be: 
set at 35 seconds and a total volmnc of solvent of mound 13 pJloDS will be required. 
This is around * typical volume brou&ht back in an averap dn=. of dirty solvc:nt. 

%CleanDrum Wash Tune Solvent Volume 
33% lOsec. 3.1 gal. 
68% 15 sec. s.s gal. 
900.10 20 sec. 7.3 pl. 
9rA 25 sec. 9.2 gal. 
lOOOA 3.5 sec. 12.8aal. 

CONCLUSIONS 

The averqe total f1owme for the drum washer is 22 pllminute. Our study showed t:he 
time needed for clcaniaa all but the most highly conmnin-= chums was 35 seconds. 
Tlws, 13 gallons of solvent per dJUm is. required. When this coPrinued. usc system is 
iDstalled. all pumps. nozzles, and timers will be standardized to be identical to 'these · 
<>petatiug parameters. 

nascpp3.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 RECOMMENDATION 
============-====================================--== 
Location: SAFETY-KLEEN CORP. 

2217.West Western Ave. 
south Bend, IN 46601 

Date: November 14, 1997 

P.28/30 

Safety-Kleen Corp. has hired the firm of Wisbmeier & 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. 

Test,ipq Method 

The drum washer pumps cleaning solvent into the dirty drams . 
through a nozzle while the drum is spinning. 'l'he pump is 
activated by a switch with a timer. Therefore, the a.ount o£ 
cleaning solvent used during a cycle is determined by t~e timer. 
our task was to detetmine e~actly how much solvent is sprayed 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 1n the separate re-use 
tank before and after the pump had been activated. The actual 
dimensions of th8 re-use tank were measured so that change in 
solvent volume could be calculated. 'l'he.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 
solvent 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 tbe 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 
sol vent volume pumped per unit of·· time. 

The 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. has notified us that they desire the drua 
washer to be activated long enough to deliver 13 gallons of 
solvent. The 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: 

Char~es Keith Wishmeier, 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: 

'l'ank: 36" x 48" with 3/32" steel walls 

((36~ - (2 X 3/32")) X (48" - (2 X 3/32")) X 
' (1 ft"'2/144 1n~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 

Expertmental Results 

Trial # 1* 2 3 4 5 

Initial 
Reading 9.50 7.75 6.25 4.75 3.25 
(inches) 

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

Diff. 1.75 1.50 1.50 1.50 1.50 
(inches) 

Total 
Volume 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) 

*(TrJ.al # 1 was ignored because J.ts resul'tS were tncollSistent.) 
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