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Cleanup of an Oil and Mixed
Chemical Spill at

Dittmer, Missouri,
April-May, 1977

INTRODUCTION

In responss to neighbor complaints of odors, fire and ob-
nowsous smoke and deteriorating creek quality, the Missouri
Conservation Commimion (MCC) and the Department of
Natural Resources R) made a series of investigations
of the Albert Harris Property located in Dittmer, Jefferson
Co\nty These investigations, which began March 24,1977

d th 1, led that Mr. Harris was
uplnlh] an {llegal ‘solid waste disposal site in conjunction
with » container reconditioning operation.

The containers were being supplied by the Bliss Drain
0l Compeny of St. Louls, Missouri and Sauget, Hlinois.
Upon detivery of the containers to Mr. Harrls, the contents
would be emptied into a pit adjacent to an intermittent
branch of Calvey Creek, & tributary of the Meramec River;
the empty containers were then reconditioned for sale. At
one point, tlupﬂwnmnﬂulolowﬂulﬂulohhccon-
tents; a neighb d the Fire D fo extin-
guish the fire that threatened lucnmllf!hnmmth:mh
and flame.

Becaum of the serlousness of the situation, the MDONR
appesied to the US. EPA Reglon VIl Emergency Response
Section (EMER) on April 4 for amistance. The telephoned
report indicated that immediste action was needed. There-
fore, the Toxic Substances Coordinator and a representative
from the Waste Managsment Section visited the Harris site
on §.

mm-mofmmmunmmm
Harris family on March 25, directing that the MDNR be
notifled prior to or of rial at the
dump, all containers had been removed, the top layer of
3ol removed, the pit had been filled in and the area covered
with straw. However, EPA took samples of soil from the
widdle of the dump, of stream sediment and miscellanecus
dead aquetic life below the dump area for later snalysis.
The ares was carefully hqmudnndupvnnmmtoEPA

Headquarters, the two EPA i to

Harry Gilmer

U.S. Environmental Protection Agency
Kansas City, Missouri

and

Frank J. Freestone

U.S. Environmental Protection Agency
Edison, New Jersey

1 alahaal,

Stream sed when disturbed, rel of oily
materisls. The stream appeared devoid of m life and
many desd organisms were present in the relatively stilt
pools of the stream.

Actions Taken

A: a usult of the report by thc Solid Waste and Toxnic
[ F g of the Regional Re-
sponse Team (RI\T) was called. After prmha of the
investigation evidence by EPA and state represemtatives, a
site visit by RRT bers, and the d jon of & lack
of by the property owner d, a Federal
Cleanup Action was initisted, Access to the property
where the pit was located requized a search warrant. A team
was assembled and prepared to serve the warrant and initi-
ate cleanup on Saturday, April 9 at 10:00 AM.

At spproximately 6:30 AM, April 9, the MDNR-St.
Louis Regional Office received an urgent telephone call
from a neighbor of Mr. Harris’ describing oxundn prepers-
tion for dirt | Upon tving this the
search team p d diately to the Harvis p
The warrant was srved and the man dhoedm m" of
the pit was Instructed to ceass his activity and withdraw his

. A o » M

quip p was
to dig an exploratory trench in the vicinity of the disposal
pit using a backhos. Although the area had been freshly
covered with dirt and straw, there was visual evidence that
ofl had entered the creek bed. The thres explorstory
trenches that were dug yislded overwhelming svidence of
the disposal pit’s existence and that entry of off into the
creek had occurred.

The intermittent stream was inspected from its sources
at & pond above the Harris property to its confluences with
Calvey Crrek. The effects of an ofl spill were still evidemt in
the unnamed stream for a length of approximately 2000 ft.
below the Harris property. Thers wers numerows springs,

Reglonal
EMER that the situation was indeed serious.

The stream had many indications of receiving oil from
the dump area. Thers were puddles of black of in the
stresm adjacent to the pit. Extensive oll films and sheens
were visible on the stream below the dump site; there was

icularly on the pit side of the stream, fesding the
nnnm. All aquatic life appeared to be desd and various
organisms were decnylnl Throughout the length of the
stream unpl hemical”odors persisted diminishing in
intensity near Calvey Creek.

The soll ir the pit was d with a N

a0 indication of ofl sheen up An ionabl
unidentifisble, odor was encountered in the stresm gully

but —

f; of many materials. An oily substance that a
to be petroleum oil was evident (n the pit, flosting in the
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stream and retained by debris snd sediment in the stream.
A Polychlorinated Biphenyl (PCB), Aroclor 1260, was
identifled at a concentration of 2% by weight in the mix-
ture of oi] and solvents (ses Fn;un 1). Further, a u;nlque
was
fsolated at & concentration of 8 “by weight in the oil. In-
formation uthoml over the courss of the spill showing the
extent of involved is p d in Table L.
The BPCPE was subsequently identified as being manu-
factured only once by Monmnto in & small quantity and
disposed of in thnlhnhpll Thbm-t«lll formndlpod-
tive “tracer” to link d to-

As 2 result of the exploratory trenching snd site survey,
several actions were decided upon, including stream by.
passing, land-fill disposal, on-site treatment and analysis of
the contaminated stream water, excsvation and sdatinistrs-
tive support from the U.S. Coast Guard Gulf Strike Team.
On Monday, April 11, the work began as personnel snd
equipment arrived on scene. By Tuesday, April 12, dhpud
arcangements were made at a chemical landfill operated by
Earthline Company at Wilsonville, lilinois.

Two dams and a bypass were instalied In the stream
while arcangements were being made for the disposel of

the wastes is the pit..

m:
Figure ): Oil and chemical wasts d pit adj
unnamed stream tributary to the Meramec Rlvor

Table I: Selected Results of Chemical Analyses of Various

Sotls, Sediments, Water and Biota
tgaconseasiops ol Congeminonis

Teen Ans.veed  Date Collucted  Arpc)or )4s0. [y
1 in ¢ ench s/ 2 (we) #.62 {wt)
Farthvares & tad= 4/6/17 17 ppm preseat
polus in acrvam
helow pitv
Seil et ple [V Y33 92 ppm present
reek mediment /8121 516 ppo prencat
i) At cdge of  A/6/T? 226 ppm prosent
Vater In crenk Wasin 13-20 pph prosent
hetow pit w27 116 pph prement
Fish from Catvey Creek &/18/17
Redhorne 81 ppd 73 ppd
Largemouch Base 630 ord 390 prb
& Grown Sunfinh
Sma) Imouth Rans 37 pph 6 prd
Redhorae 95 pob % pob
Hinnews 10 peh 1,760 ppb
Minnaun 190 pph ™ poh
*arumophenyichivrophenyluther

The first dam was intended to contain the
clean water upstream of the pit area and form an impound.
ment to feed a bypass system to prevent the clean water
from coming in contsct with contaminamts from the pit
area snd in the stream bed. The low flow of the stream (sp-
imately 1S gpm) p d the use of & gravity flow
bypass fabricated from 6 in, flexible PYC tubing. Becsum
of thick undergrowth and a very small slope to the stream,
thc 2500 (t bypu-hmwb.mdmmmm—-m
hat with stremm cleanup ac.
tivities. The second dam was installed to contain water thet
surfaced in the intermittent stream over the length of the
bypass. This lower dam was constructed just upstream of
the end of the gravity bypass and impounded & small flow
(5-10 gpm) of water that had come in contact with the
contaminated stream bed.
Thc Mobilt Hlylicll-dumkll Trestment System of the
P Unit (EERU)' from
Edbon, New Jersey was used to treat this small contami-
nated flow (see Figure 2). This system was monitored in
its orenﬁom by an onaite snalytical chemistry labors-
tory,” also brought from Edison. The EERU trestment
system was operated for EPA by Mason & Hanger Silms
Mason Co., Inc. The Mobile Spills Laborstory was oper-
ated by EPA personnel from the Edison, New Jersey spills
research group.

Figure 2: The Mobile Physical-Chemcial Trestment System
being empioyed to treat i d water from the smat
stream. Despite bypassing of a majority of the stream flow,
the intermittent nature of the stream, in combination with
springs originating in the vicinity of the contaminated pit re-
quired that a smail flow of contsminated water be treated.

The stream water being delivered to the Treatment
System had approximately 19 #g/ml PCB (Aroclar 1260).
After treatment with the sand ﬁltmkm and carbon uhmp-
tion steps, the PCB of the disch d water
was less than 0.0S to 0.2 ug/mi.

A spills cleanup contractor, O.H. Materials, Inc., brought
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men and squipment to excavate the pit, clean the contami-
nated debris {ro the stream bed and package ths contami.
nated materials. !xmmn s perfomud vm.h a bull-
dozer and 3 backh

drums g mu. v and ual  waste ma-
terlals were uncovered. Many of the drums ruptured as they
were rsmoved from the pit. The contaminated materials
s&dudhl cn:l{lcd wasta dnnnn) were placed in steel drums

17H) for trans-
pmtumdbudd in the landfHl site.

On Apsil 13, the first truck load of contaminated soif in
drums was dispatched to the landfill. Personnel invoived in
the portion of the cleanup operation wore pro-

suits with breathing and :oolln' s flows mpplled
through separate umbilical lines. Py
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sorption column built on a design provided in sn EPA re-
search publ on field imp d water sys-
tems. The treatment system consists of three five-micron
bag filters and a 100 ft* gravity flow carbon sdsorption col-
umn built from a 12 ft long by 4 ft 1D concrete culvert
buried six feet in the ground on a reinforced concrete base.
The culvert was filled to a depth of eight feet with catbon
from the EERU.

Initial experience indicates that the bag filters must be
changed frequently to offset clogging with suspended ma-
terials, however, the overall treatment effectiveness of the
unit is good. Chemical snalysis indicates typical PCB con-
centrations of 85 ug/ml influent, 4.6 yg/ml after the bag
filters and less than 0.2 yg/mli in the effluent (or an overail

mechanical equipment wore similar pmml(w suits wlul
self-contained breathing apparatus, howsver, without cool-
Ing provisions (ses Figure 3).

Figure 3:

Clesnup in p » cloth-
ing and breathing apparatus excavate the pit and package
the contaminsted materiale in 55 gallon drums.

The contact personnel also clesned contaminated de--

beis from the 2000 ft. of stream most severely impacted
by the spill. This debris was placed (n drums along with the
d materials. The pit jon ultimately resched
dimensions of approximately 80 1. by 60 ft. with an sver-
age depth of six ft. A total of 4,318 drums of contaminated
soll and debris wers removed from the site and landfilled.
It was soon recognizsd after onset of activities that a
total cleanup would be impossible, and that the soil sur-
rmmmwmmmmmmumum
loach contasminants into the stream water for some time,
peactical cleanup efforts. Further, the Mobile
Physieal-Chemical Treatment System could not be used
indefinitely. These conditions led to the decision to fabri-
cate and install a fleld-improvised carbon treatment system
to provide long term treatment to the stream water. A dam
was placed across the stream at a point approximately 2000
. downetream of the pit. This dam formed an impound-
ment suitable for the emplacement of a rmall float-actuated
submersible pump having a capacity approximately equal
10 the average stream flow (35 gpm). Greater stream flows
will flow over the dam—since treatment of storm flows was
not practical.
The impounded water is to be pumped to a carbon ad-

effectl of 99% | (ses Figure 4).

Backfilling of the pit was accomplished using clay exca-
vated from a bank on the Harrit Property. The clay was
firmly packed, then covered with Bentonite, which was
then stabilized with another layer of clay and then firmly
packed, The sealing of the pit area appears to have been
-ffccllv., since the contaminant level in the stream has con-
ceated on May 29.

ly d d since the activiti

Figure 4: Fiald im

unit. This ly'tm was instailed ln vwm. continwing pro-
tection after d of the p crew. Note
the small dam with overflow culverts instailed. The float-
sctuated pump which feeds the carbon system is shown in
the Jower left corner of the photograph.

Lessons Learned

The spill was caused by one of the most unforgivesbie of
environmental insults: illegal and indiscriminant dumping
of chemical wastes. Mixed waste spills are extremsly diffi-
cult to mitigate and are costly to deal with, pacticulacdy in
water.* ‘The Dittmer experience resulted in costs in excess
of $515,000 to undo the environmentsl problems of what
was basically a soil contamination situation.

Experience with the contaminated stream bed pointed
out the effectiveness of a bypass mrangement to permit
stream bed cleaning and to minimize the flow of mi
nated water that must be treated. Hence, small carbon
treatment systems are needed as well as large ones for re-
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sponse !o . vmcty of spnl situations. As s result, the Envi-
Team has fabricated a
15 gpm sand flter and carbon column combination for use
whero the large unit is not necded.

One limitation of the relatively small mobile analytical
isboratory was the to choose b PCB lnd oil
snalysis. It was not ble, b of
tion problems, to provld- both snalyses. The PCB snalysis
was subsequently chosen as being both definitive for the PCB
and a suitable indicator for olls—since the PCB's were ap-
parently dissolved in the oils.

Thc ﬂ-lumpmvmd mumunt system was successfully
d fonal within nine days.
One of the most dlmcult pmbhm atsociated with Ion.
term post.spill is not technical, h
problem is defining willing parties to be mponsible l‘or
continuing maintenance requirements. The long term
sffectiveness of the system is a direct function of the reii-
wbiltty of regulmly scheduled mai by trained
personnel.
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