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EFFECT OF QUI CK RELEASE DETERGENT ON
O L/ WATER SEPARATORS

1. Purpose. The purpose of this Public Wrks Technical Bulletin
(PWIB) is to transmt recomendati ons regarding the use of a
"qui ck rel ease" detergent at Arny notorpool washracks. This
PWIB focuses on the effect that this type detergent has on the
performance of oil/water separators. A "quick rel ease"
detergent causes an unstable oil-in-water enmulsion to form
Bei ng unstabl e, the enul sion quickly breaks and all ows oi
particles to separate fromwater in a relatively short period of
time.

2. Applicability. This PWB applies to all US. Arny facilities
engi neering, public works, and environnental activities.

3. References.

a. Arny Regul ation (AR) 420-49, "Uility Services," 28 Apri
1997.

b. Technical Letter (TL) 1110-3-466, "Selection and Design
of Ql/Water Separators at Arny Facilities,"” 26 August 1994.

c. AR 200-1, "Environnental Protection and Enhancenent," 21
February 1997.

4. Di scussi on.

a. AR 420-49, Section 4-8, contains policy for wastewater
treatment and surveillance as it pertains to oil/water
separators. TL 1110-3-466, Sections 1.2.4 and 1.2.5, discuss
cl eani ng agents and nmet hods. AR 200-1 contains genera
pol I ution prevention policies.

b. Mbst detergents tend to cause stable enulsions of oil in
wat er, thus rendering conventional oil/water separators useless.
Emul sified oil will pass through sinple gravity or coal escing
type gravity separators. |If oil is not renoved in the



separator, then (in nost cases) it is discharged to the sanitary
sewer. In |locations where the separator discharges to a
Publicly Owmed Treatnment Wrks (POTW, discharging emulsified
oil may violate pretreatnent discharge limts placed on that
separator. The discharge of ermulsified oil to a sewer system
may al so cause the treatnment works to be in violation of an
NPDES permt. Because of the potential for violations, use of
detergents is prohibited at nost Arny ground vehicle washracks
as a pollution prevention neasure.

c. In Arny notorpools, vehicles and their conponents are
washed to prepare themfor inspection and for repair work. Even
wi th hot water washers, the vehicles are only marginally clean.
Sol diers often circunvent the ban on detergents in order to nore
effectively clean their tactical vehicles.

d. Soap manufacturers are now nmarketing "quick rel ease"
detergents, which formunstable enul sions. These detergents are
said to allow oil to separate fromwater in short periods of
time. |If the unstable enulsion breaks in a reasonable tine,
then oil/water separators could function properly. The
det ergent could be used wi thout concern for regul atory
vi ol ations. Manufacturers of washrack recycle treatnment systens
al ready provide "quick rel ease" type cleaning agents to their
custoners, because they are said not to inpact the treatnent
performance. Appendix A details a brief evaluation of a quick
rel ease detergent. The evaluation concluded that the detergent
was i ndeed separator friendly and did not affect the separator
performance. Appendix Bis the Material Safety Data Sheet and
fact sheet for the detergent that was tested.

5. Points of Contact. Questions and/or comments regarding this
subj ect that cannot be resolved at the installation |evel should
be directed to the U S. Arny Corps of Engineers, Installation
Support Division, ATTN. CEMP-1S, 7701 Tel egraph Road,

Al exandria, VA 22315-3862, tel ephone (703)428-8233; Technica
POC. U.S. Arny Corps of Engineers, ATTN. CEMP-RI (Mal col m
McLeod), 20 Massachusetts Avenue, NW Washi ngton, DC 20314,
(202) 761- 0206, e-mail: mal col me.ncLeod@sace.army.ml; or the
U S. Arny Engi neer Research and Devel opnment Center, Construction
Engi neeri ng Research Laboratory, ATTN. CEERD-CN-E (Gary Gerdes),
P. O Box 9005, Chanpaign, IL 61826-9005, tel ephone (800) USA-
CERL, ext. 5430, FAX (217) 398-5564, or e-nmmil: g-
gerdes@ecer.arny.mil.

FOR THE DI RECTOR:

FRANK J. SCHM D, P.E
Chief, Installation Support Policy Branch



APPENDI X A

EVALUATI ON OF BG CLEAN 402’ S EFFECT ON THE PERFORMANCE OF
O L/ WATER SEPARATORS

1. Background

a. Typically detergents used to wash vehicles have been
inconpatible with oil/water separators. These detergents form
stabl e enul sions of oil in water that prevent the oil from
floating to the surface in the gravity-type oil/water separators
nost commonly used at Arny installations. The oil then passes
t hrough the separator and travels to the sewage treatnent plant
or other discharge point. This can create nonconpliance with
pretreatnment or National Pollutant Di scharge Elimnation System
(NPDES) requirenments. Such enulsions will remain stable for
| ong periods of tinme, unless sone type of chem cal treatnent is
used. The use of chenical treatnent at Army notorpool washracks
is not practical due to high operation and mai ntenance costs.
Det ergents are banned at al nost all Army washracks because they
cause oil to pass through oil/water separators. As an
alternative, soldiers are encouraged to use hot water, high
pressure washers.

b. Hot water washers are now used in notorpools to clean
vehicles prior to inspection, or to wash conponents prior to
repair work. These washers work well in many applications, but
when the surface to be cleaned is exceptionally greasy or oily,
the | evel of cleanliness provided by the washers alone is not
acceptable. Troops ignore the detergent ban to get the parts
cl ean enough. They are willing to purchase unauthorized soap,
either personally or with unit funds. A conflict has devel oped
bet ween the need to clean vehicles and the need to assure
acceptabl e pretreatnent of wash water. Water quality of
separator discharges has a |lower priority to soldiers because
cl eaning and maintaining tactical vehicles is linked to
readi ness, a very high priority. Therefore, it is necessary to
find an acceptable nethod of washing that will not interfere
wi th separator perfornmance.

c. Detergent manufacturers may have a solution. Many
conpani es now nmake "quick rel ease" or "separator friendly"
detergents. These cl eaning agents form unstabl e emul sions of
oil and water. After a short tine (10 mnutes to 1 hour) the
emul sion breaks. The oil then coal esces and rises to the water
surface. The Construction Engi neering Research Laboratory did a
survey of nost of the |arger detergent manufacturers listed in
t he Thomas Regi ster of American Manufacturers (Products and



Services catalog) to identify those manufacturers that offered
detergents considered to be "separator friendly." Limted
fundi ng prevented prelimnary testing of several products in
order to select one detergent to denponstrate. Thus, the
vendor’s interest in our study and confidence in their products
becane the vendor selection criteria. BioCenter, Inc., the
vendor for Biogenesis products, was particularly interested in
our study and was willing to have one of their products
denonstrated. After several discussions and exchanges of
information regarding the Arny’s needs and product capabilities,
"BG Cl ean 402 Biorenediating Industrial C eaner"” was sel ected
for denonstration. The Material Safety Data Sheet for that

cl eaner is attached as Appendix B. It mnust be pointed out that
sel ection of BG Clean 402 in no way indicates the Governnent’s
belief that other products would not have performed as well.

2. Laboratory Tests

a. Before denmonstrating the detergent at an Arny install a-
tion notorpool, sone |aboratory testing verified the "quick
rel ease" characteristics. The sinple tests involved m xing used
oil with diluted detergent in a separatory funnel. The
detergent was diluted according to the manufacturer’s
recomrendati on. The two concentrations recommended for hot
wat er washers were 1:20 dilution and 1:30 dilution. Two
concentrations of oil were used: (1) 500 ppm which is a
typi cal concentration in wastewater discharged from Arny
washracks, and (2) 5000 ppm which represents a peak
concentration in wash water. After thorough mxing, the liquid
was allowed to set for 1 hour, which is less than the typica
detention tinme for an Arny washrack oil/water separator. Tables
1 and 2 show the results of those tests.

Table 1. 500 ppm oil
Total Organic Carbon
Dilution| O mn 60 mn
1: 20 1260 40

1: 30 268 - 1321

1 Note that it is the nature of
the TOC test procedure to sone-
ti mes produce negative nunbers.
It is acceptable in this case
because qualitative results were
nore inmportant than quantitative
nmeasur enent s.




Table 2. 5000 ppm oil
Total Organic Carbon
Dilution| O mn 60 mn
1: 20 1764 64
1: 30 2396 392

b. Measurenent of Total Organic Carbon (TOC) was used to
determ ne the separation of oil fromthe water. This test was
chosen over the oil and grease test for this portion of the
study because it is | ess expensive to use, and generally nore
environmental ly friendly because | ess solvent is required.

Wil e the nmeasurenent of TOC concentration cannot be directly
converted to oil and grease concentration, the reduction of TOC
is to a large extent generally proportional to reduction of oi
and grease. The large reductions of TOC in the oil/detergent

m xtures after 60 m nutes clearly show that the oil did not
remain in solution or in an ermulsion. Further, oil was observed
floating on the surface of the detergent m xture well before the
60-m nute test was conplete. The stated "quick rel ease"
characteristic of the detergent appears to be accurate.

3. Denonstration at an Arny Mt orpoo

a. Following the positive results of the | aboratory
testing, a denonstration was arranged at a notorpool at Fort
Lewis, WA, The intent of the denobnstration was to show that an
oi | /water separator would perform at approxi mately the sane
| evel of efficiency with or without the use of the "quick
rel ease"” detergent.

b. The notorpool chosen was occupi ed by the 542nd
Mai nt enance Battalion, which is in Building 3966 at Fort Lew s.
Bui I di ng 3966 proved to be an excellent test site because of the
variety of vehicle maintenance and mai nt enance cl eani ng
activities that occur there. The battalion's m ssion involves
mai nt enance activities for their vehicles and those vehicles
bel onging to other units. Washing vehicle parts and conponents
is acritical step to any mai ntenance task, so washing is
conducted nore frequently at a maintenance battalion facility
than at other notorpools. Wshing can be done in all of the
four large bays of Building 3966. Wash water flows to trench
drai ns near the overhead doors, and then to a rectangul ar
concrete, coal escing type, oil/water separator. Figure 1 shows
typi cal washi ng being done at Building 3966. Figure 2 is a view
| ooki ng down on the oil/water separator that serves the
bui | di ng.



Figure 1. Typical washing at Building 3966, Fort Lew s.

d i s & W
Figure 2. Ql/water separator at Building 3966, Fort Lew s.
c. The performance of the separator was neasured before
initiating use of the detergent. Influent to and effluent from
the separator were sanpled during a washing exercise when
several engines were cleaned. The sanples were analyzed for oi
and grease (&G and total suspended solids (TSS). The oil and



grease test was used instead of TOC for this part of the study
because O&G is normally the water quality parameter that is
[imted by regulation. For the purpose of denonstration, it is
important to show quantitatively that O&G discharge linmts
(usual Iy about 100 ppm for pretreatnent) can be net. The
results of this baseline testing are shown in Table 3.

Table 3. Results of baseline testing of
oi | / wat er separat or

&G TSS
Separ ator infl uent 105 ppm| 391 ppm

Separ ator effl uent 12 ppm 10 ppm

d. After baseline sanpling was conpl ete, the hot water,
hi gh- pressure washer that serves Building 3966 was set up to
feed detergent into the wash water at about a 1:30 dilution.
The controls of the washer allowed the soldiers using the spray
wands to turn the detergent feed on or off as needed.

e. The detergent was tested for 5 weeks and 4 days.
During that period the soldiers used about 15 gallons of
detergent. At the end of the test period, a second set of
sanpl es was taken to determ ne the performance of the separator
with detergent in use. Table 4 shows the results of the
anal ysis of those sanples.

Table 4. Results of testing of oil/water
separ at or using detergent.

xRG TSS
Separ ator infl uent 396 ppm| 1010 ppm

Separ ator effl uent 12 ppm 46 ppm

f. Note that the concentrations of O% and TSS were nuch
hi gher in the separator influent during the second sanpling than
during the baseline sanpling. Despite the increased contam nant
| oadi ng and the presence of detergent, the performance of the
separator was exceptionally good. It can be concluded that use
of BG Clean 402 is unlikely to affect the performance of an
oi | /water separator. The detergent seemed to inprove the
cleaning ability of the hot water washer significantly. However
the effects of using the detergent over an extended period of
time are not known.



g. Wile the results of this limted test were certainly
positive, a nore extensive study is needed before this or any
simlar detergent can be recommended for unlimted use. O her
test paraneters regardi ng usage of "quick release" detergents
shoul d be evaluated. Those factors are: cleaning ability,
toxicity to biological treatnent systems, and corrosivity. An
unqual i fied recommendation for full-scale use of this or any
ot her "quick rel ease"” detergent cannot be nade until a nore
extensive study is conpleted. However, in the interim it is
suggested that this detergent (or another neutral pH, proven
"separator friendly" detergent) can be substituted for untested
and unaut hori zed detergents that are currently being used at
many | ocati ons.

4. Concl usi on and Recommendati on

a. Testing of BGCean 402 indicates that it does not
interfere with the performance of an oil/water separator when
renoving oil and settleable solids fromwash water

b. Further testing of this and simlar products should be
conpl eted before an unqualified recomendation for its use can
be made. Consider interimuse of this detergent (or equivalent)
at locations where enmul sifying detergents are currently being
used.



APPENDI X B

MATERI AL SAFETY DATA SHEET FOR BG CLEAN 402

| BIOCENTER,INC. BG-Clean™ 402

Bmﬂiudagradahia Industrial Degreaser and Cleaner

BG-Clean 402 s an indusiral degreaser and cleaner specially
formulated for heavy duly cleaning of olfed surfaces when safoty and
good elvironmental characlenstics are paramouwnt. The cleaner is walar
soluble and rapidy biodegradable. In addition, the cleaner accelerates
the nafural biodegradation of offe | cleans. The concentrate is used in
pawer washing equoment, high pressure washers, and steam cleaners for removing all fypes of
oifs and olly residue from hard surfaces and parficulates.

B

| Capabilites = . Charactaristics
Ramoves most bypes of oll from [ Slightly basic, pHis 8.
metals. concrede, and other
Cleaning hard N:.II‘TECM ; Grood mhm Greater than 212°F  for
: used with machine scrubbing, Flash point concentrate.  Magligible whan
powe pressure washing, and sleam diluted with water.
cleaning equipment. Hed wates
enhances cleaning power. Bolling point | Greater Ikan 212°F,
Cleaning of qilg in mduginial Mid lemon small, light straw
uses, Cleans pargfing ang Odor & Color | e Mo d-Imonanss
Applicatlons | sediment from oil tanks.
Accelerates natural Solubllity Complete in watar.
biodegradation of oils in soil,
Shall life Indefinite when stored in closad
ol Lew. Ol molaculas da nod fam coniginers.
light emulsion with the
" a
emulsitying | .\ aning solution, Dilste 5:1 for hand cleaning, 20
5 Dilation T 3007 for pressune cleaning,
Dispersant Low. Cleaned oil does not atay Strength ared 50 e TS for steam
capability enfrainad in watar, cleaning
Residua No residue after nnsing.

~ Environmental and Safety Considerations. -

Biodegradability 1005, in 21 days under ideal conditions.

No components are listed in the NIOSH Recommandations for Occupational Health

Becna e A Standards, 1988, o are defined as hazardous by SARA, CERCLA, ar RCRA. No
P O&HA PELs sre established for Ingredients. Very low toxity,
Confains proprietary additives for eccelerating biodegradation In an active microbial
NV iroTmEnt  Product toes TEE comat microbial 3 =
Special additives et o
Cleaner ks wery alkalingl. Wil ramove oll from the skin and will Fritate the eyos. Eyo
Handiing protection, gloves, and impervious ciothing should be wom when there s a
probability of splashing or prolonged skin contact. Follow standard general good
work praclices
Cleanar itself may be disposad through municipal systems.  Oil cleaned from
IN3poss surtacas mrust be disposed falowing local regulations,

BioCenter, Inc.
610 W, Rawson Avenwe, Oak Creek, WI 53154 Tel: (414) 768-7100 Fax: (414) 768-7105




BIOCENTER,INC.

MATERIAL SAFETY DATA SHEET

SECTION1 - IDENTIFICATION

Manufaciured For: BioCenter, Ine

Address 610 W, Rawson Ave., Oak Creek, WI 53154
Trade Name BG-Clean 402 & 400N Produoet Heawy Duty Bicenhancing Indusizial Cleaner
Emergency Phone (BOD) Tob-1126 Date Prepared May 1, 1994
Informati onE (414) THE-7 104 MEDS Contral BGH402

SECTION I - INGREDIENTS AND HAZARD CLASSIFICATION

Ingredients Perpent OSHA PEL v

The components of BG-Clean 402 are a comples blend of surfactams classified trade secret. Mo componcnts are belszved
1o be hazardoas, are listed in the NIOSH Recommendations for Occupational Safety and Health Sondards, 1988, or are lsed
as hazaedous by SARA, CERCLA, or RCRA. Mo OS5HA PELs are established for any of the ingredients,

SECTION 11 = PHYSICAL/CHEMICAL CHARACTERISTICS
Buoiling Point {F) 212°F  Vapor Pressure (num Hg o 10 an 2000
Solubility In Water 1% Specific Gravity 1.2 pH &

Appeacance and Odor  Straw colosed liqaid, slight citrus scent. (Mote: Coaraing no d-limenesnes.)

SECTION IV - FIRE AND EXPLOSION DATA

Flush Puini Mot applicable.  Flammabbe Limits et flamemabe
LEL Mot explosive.  UEL Mot explogive,
inguishing M Water fug, carbon dioxide, dry chemical,
Special Fire Fighting Use self comained breatking apparatus if fghtng fire in confined spaces.
Erocedures

Unnsual Flre and Explosion Hazurds Meone

SECTION V - REACTIVITY DATA

Stability Snahle.

Incompatibility Oidizers.

Huzardos Decomposition Products Carbon monoside and carbon dinzida
FPalyme i Wil mot eccur.

BioCenter, Inc.




HioCanmr, In:. MEDS BO402, May |, 1008

Page 1ol 3
SECTION ¥I - HEALTH HAZARD DATA
Exposure Limits
0O5HA PEL Mot esmblished. ACGIH TEL  Not established.
Routes of Entry
Inhalation Yes Skin  Yes Ingestion Tes
Eigns and Sympiomys of Exposure
Eyes Irritation may occur with prolonged exposure 10 concentrated vapors, Liguid is & contact irritam.
May cause corneal inflammation, Low hazard under ordinary usage.
Skin Fepeated or prolonged contact can cause reddening of the akin, scaling, and desmatits, Low hazand
under ordinary usage by this roure.
Inkalation This material Is a pegligible hazard doe w0 bs low wolatiliey.  If vapor is present in high
comcenirations, Sritalion © upper respiraiory (racl may peeur,
Lingestion Lavw order of waieity, Mo lazard by this route i normal use.
First Aid
Eves Flush eyes with large amounts of water for at beast 15 mimates. IF irritation persists, seek medical
ald.
Skin Flush sffeceed area and wasl with mild soap and waler,
Inhalation Remave i frash air,
Ingestion Dwo miot pivve liquids if victim is unconsciows or very drowsy. Oiberwase, give ng more then two
plasses of water and induce voardting. Get medical arention.
Toxicity Data

Thas product bas not been specifically wested for waicity, Linear extrapolation of woxicity data for each coquponent, based
on proportionate concemration of te component in this product, leads to the following eabmazs;

Skin Contact Estimated Acuse Dermal LD, Rabhits: 7500 mg/ke. Estimated Skin Irritation Index, Rabbis: 0.3
i 0.6 (Max., possible score o5 8.0,

Eye Cantsct Estimated Eve Irmation Index in Rabbits unwashed: 7-12 (72 hrs. after exposore) (Max. possible

seore 15 110
Inhalution No data available, Hazard esiimated o be nepligible.
Ingestion Estimased Acate Oral LD, Rar: 2500 mg/kg.
Carcinogenicity
NTP? Ha, TARC? Mo, OSHA Regolated? Mo

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE
Spill or Leak Procedures

Collect with absorbent matenial or pick up mechanically. Rinse affected arca with water,

BioCenter, Inc.




Bolener, Ine. MSDS BOAE, May [, 1958
Page 3 of 3

Waste Dispozs) Method
Dvigpose as non-baeardous wasee in socordance with local regulations.
Storage and Handling Precautisns

Since a1 ambicid EARpEraee i closed containes 1O prevent evaporation. May be stored in femperatures from -30°F o
140°F withowt deserioration. Prodact not affecied by freezing. Container may not resist expansion,

(hher Precautions

Product is i cleaner and degreassr.  Although componerts have very low hazand levels, the product will remove obls
from the skin.  Avoid prolonged skin contace.

SECTION YIII - CONTROL MEASLURES

Bespiratory Protection

Under ordisary condibons of use for iis inbended purpose, oo respleatony protection is required,
Ventilation

Under ordinary conditions of usz for its inended purposs, no special vemilation is required.
Protective Gloves

‘Wear if doing profonged cleaning by hand.
Eye Protection

Wear if needed w0 prevent reasonable prebability of eye comact,
Waork/Hyglenic Fractices

Observe stanlard gereral work practices regarding ingesion, eye contact, axd ichalation. Wash after using if thers is
reasorahle probablity of conmaer with the cleaner. Prompdy remove sy soir-inpeevioos cloting that becomes wet,

MO Hagard Class and Nomler  MNoo-hazasdogs,
UN Numbex Mat applicanle.
L8 T Hazard Class Mot regulased by DOT.
US DOT Identification Number ~ Not applicable.
The information presenied in this MEDS is believed to be foctual. However, nothing comained in this

informuaiion (5 fo be token a5 @ warranty of any kind by BloCenter, Inc. The user showld review any
recommendaions in the gpecific context of the infended wre fo defermine whether they are appropriie.

BioCenter, Inc.

This publication may be reproduced.
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