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NOTICE

This document has been reviewed in accordance with U.S.
Environmental Protection Agency policy and approved for
publication. Mention of trade names or commercial products does
not constitute endorsement or recommendation for use.
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odav s rapidly develuping and chanaing technologres and
1ndustriol products and practices freguently carry with them the
1ncs eased jeneration of materials that, 1f 1wmproperly dealbt with,
can threaten both public health and the environment. The U.5.
Eovirornmental Frotection Agency 1s charged by Congress with
protecting the Nati1on’s land, ai1r, and water sustems. Under a
mandate o pational environmental laws, the agency strives to
tormualate and amplenent actions leading to & compatible balance
Detween hunan activities and the ability of natural ssystems to
support and nurture life. These laws direct the EFA to pertorm
redsesrch to detine ouwr environmental problems, measure the

tnpact s, and woarch for soluations.

f

The Frslh Feduct:on Engineerinag Laboratary 1s responsible tor
pianning, 1mplanentation, and management of research, development,
are demonstratron programs to provide an authoritative, defensible
2Nyt 2ering basts 1o snpport of the policies, proagrams, and

re2aqulations of the EFs with respect to drinking water., wastewater .

peestlTuddes, tovirc subestances. seolid and hatardous wastes, and Supertund-

relabod acks Ly baes. This publication 1s one of thes products of
titat res2arch and provides a vital coamunication link between the
P eve o Cher and the dses commaniat v,

Thi- report wee prepared at the request of USEFA s Reagron Y.
It proewegt £h+urMUL]DH collected +rom a twentv—four hour test of
Fhe BLOELST. m sal.ent evhtraction sludoge frestment technoloygy
durriig 1tz renoval action aper wabion at the General Retining Co.

z1te 1 Darden Citv, GEorala. The repcrﬁnﬁuppl1es a braief

deetcraprtion ot Rhe =ite and bhe BiE.S.T. orocese, and presents
Fhe canpling and analetieal reqalts ovtained duaring the test. The
SRt e msaliatad Ang some Lanclust ns are of rered. For turther

ynformation, olesse contact the Sup r ond Technology Demonstratinon
Civi~tea. Of trne RHisk Fodouctron Engineering Laboratory.

E. Timothy Dppelt, Acting Director
Firsh =odiection Engineering Laboratory
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ABSTRACT

A twenty-four hour sampling and analytical effort was
conducted on Resources Conservation Co.’s Solvent Extraction
Sludge Treatment Technology prototype full-scale commercial
facility while operating at the General Refining Superfund site
in Garden City, Georgia. The site was contaminated with oily
residues resulting from w%ste 0il re-refining and reclamation
operations. The B.E.S.T.'™ sludge treatment technology was
tested to determine its suitability for application as a
transportable on-site treatment technology for spill and waste
site cleanups, with special potential for oily hazardous waste
materials. The process separates oily sludges into their
component oil, solids, and water fractions, and conditions them
for disposal or for further treatment.

The test data confirm the system’s capability to separate
the sludges, often in efficiencies of over 98%. Comparison of
laboratory simulation data to field data indicate that
laboratory-scale simulations can be useful in predicting system
performance. Further testing is needed to confirm the system
efficiencies and develop complete operating and cost data.
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ENGLISH/METRIC CONVERSION FACTORS

cubic foot

foot

UsS gal.

inch

gunce

part per billion (ppb)

part per million (ppm)

pound
U.S. quart

short ton

where RT

Equals

0.0283 cubic meters

0.3048 meters

3.785 liters

2.54 centimeters

28.35 grams

One part in 109.

For gaseous mixtures, a
volume:volume basis is
typically used and 1 pgb is
on the order of 1 ug/m>:

ug/m3 = ppb x RI
MW

H

22.4 L/mole at 09
and 1 atm

= 24.5 L/male at 25°
and 1 atm

For liquid materials, a
weight:volume basis is most
commonly used and 1 ppb =~ 1
ug/L (= 1 ug/kg for liquids
with density = 1).

For solid materials, a
weight:weight basis is most
commonly used and 1 ppb 1
ug/kg.

One part in 106

1 ppm = 1 mg/m
streams
1 mg/]

1 ppm =
1 mg/kg solid

gaseous
Tiquid

streams
1 ppm =
streams
453.6 grams

0.9463 liters

907.2 kilograms
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SECTION 1
INTRODUCTION

This report presents an evaluation of the B.E.S.T.tM

solvent extraction sludge treatment technology data that were
generated during a twenty-four hour performance test conducted
at the General Refining site in Garden City. Georgia. The test
was conducted by the Resources Conservation Co. (RCC) with the
assistance of EPA’s Region X Environmental Services Division in
cooperation with EPA’s Region IV Emergency Response and Ccntrol
Branch.

The General Refining site, located near Savannah, Georgia.
was operated as a waste oil reclamation and re-refining facility
from the early 1950s until 1975. Sulfuric acid used to treat
the waste 011 produced an acidic oily sludge, while process
filtration produced an oily filter cake byproduct. The sludge
was disposed of in four unlined lagoons, and the filter cake was
buried and stockpiled on site

To remedy the situation, site cleanup actions were initiated
in the summer of 1986 to stabilize the site, secure the
facility, and explore disposal alternatives. In evaluating
disposal alternatives, consideration was given to on-site and
off-site incineration, landfilling, and on-site solvent
extraction. Except for landfilling, all options offered an
ultimate solution to waste disposal The B.E.S.T.'™ solvent
extraction process was chosen as the most suitable and
cost-effective option.

in mid 1986 RCC mobilized and installed its prototype
full scale commercial solvent extraction sludge treatment system
at the General Refining site in response to EPA’s Region [V
request for a removal action at the site under contract to
Haztech, Inc., the EPA's ERCS contractor for the operation.
After shakedown and modification of the prototype 100 ton/day
system, approximately 3,700 tons of oily sludges from the
petroleum re-refining operations were treated. The B.E S.7 t™
system operation concluded in March 1987.

The initial sampling and analytical activity conducted
during the removal operation was directes at verifying the
composition of the product streams. RCC’s previous analysis



efforts were directed toward evaluating API sludges at the
laboratory-scale level. These efforts resulted in data that
tracked the isolation of contaminants into the o0il, water, and
solids fractions, and also determined EP toxicity and TCLP
results for the solids residues. The General Refining operation
orovided the opportunity to compare a prototype full-scale
commercial facility’s data with the laboratory-scale data for
the treatment of hazardous waste sludges.

In early February 1987, RCC decided to obtain test data
during the system’s final week of operation at the site since
the system had been operating for some time, was essentially
debugged, and had ar experienced operating crew to control the
process. RCC contacted EPA’s Region X for support and advice,
after which RCC and Region X developed and implemented a
twenty-four hour sampling and analysis effort to evaluate the
system’s performance and efficiency both in the separation of
the feed components and in the isolation of contaminants into
specific product streams. The test program was completed within
a week after agreement was reached to perform the test. During
this week, the sampling and analysis plan was developed, and the
testing and analytical contractors selected. The time for
development of the plan and implementation of the sampling
program w2s prief, as shown in Table 1. The test program was
tailored to meet the constraints imposed by the primary purpose
of the operation the removal action initiated by EPA’s Region
IV. By selecting an EPA contract laboratory for sample
analysis, the test program was abie to be organized and
completed quickly without major quality assurance complications.

This report is divided into six sections: Introduction;
summary and conclusions outlining the perfermance of the
technology during the sampling effort; a brief description of
the General Refining site; description of the technology;
discussion of the system operation and data collected during the
test period; and quality assurance/quality control.

Detailed results of the test have been assembled into six
three-ring notebooks, which include copies of the analytical
data and the laboratory quality assurance/quality control data.
Table 2 presents the contents of the analytical notebooks. In
addition, RCC maintains logbook records, computer control system
arrvive files of operations during the test period, and
chain-of-custody data records for the samples.



TABLE 1. TEST PROGRAM DEVELOPMENT CHRONOLCGY

2/21/87 RCC discusses desirability of
obtaining test data at the
General Refining site.

2/23/87 RCC contacts Region X for
comments and advice.

2/24/87 Sampling and analysis plan
develioped.

2/25/817 Region X provides QA/QC-certified

sample botzles to the General
Refining site.

2/23 to 2/25/817 RCC obtains quotations on
analytical and environmental
sampling services.

2/26/87 Sample bottles arrive on site and
test begins.
2/27/87 Test ends.



TABLE 2. GENERAL REFINING B.E.S.T.'™ CLEANUP PERFORMANCE
TEST RESULTS TABLE OF CONTENTS

Volume 1. ENSECO Analytical Results for Resources
Conservation Company Enseco Project 63109
Dated April 30, 1987

Volume 2. ENSECO Data Package Case 6955, QC #7227
Volume 3. ENSECO Data Package Case 6955, QC #7227 continued
Volume 4. ENSECO Data Package Case 6995, QC #7228
Volume 5. ENSECO Data Package Case 6995, QC #7228 continued
Volume 6. la) Rocky Mountain Analytical, Inorganic Analysis

Dated 4/6/87

2a) Rocky Mountain Analytical, Inorganic Analysis
Dated 3/24/87

3a) Rocky Mountain Analytical, Inorganic Analysis
Dated 3/23/87

1b) Entropy Environmentalists Inc., Stationary
Source Sampling Report, Dated 2/26-28/87

2b) ENSECO Analytical Results Dated 4/8/87



SECTION 2
SUMMARY AND CONCLUSIONS

The B.E.S.T.'M solvent extraction sludge treatment 100
ton/day prototype commercial facility operation at the General
Refining site demonstrated the system’s capability to separate
0ily feedstock into its oil, water, and solids product fractions
and to concentrate certain contaminants into a specific praduct
fraction. An evaluation of the separation performance shows
that metals were separated and isolated mostly into the solids
fraction; PCBs were concentrated into the oil fraction; and the
water product, after additional on-site treatment, was suitable
for disposal in a nearby industrial wastewater treatment
system. Separation efficiencies, defined as the amount of
¢2sired product less the amount of all undesired products times
100, often exceeded 98%. The solids product stream was shown to
contain less than 0.5% moisture, with very little oil
contamination; the o0il product contained only 0.88% water; and
th$ water product contained 0.0033% oil and less than .81% total
solids.

After separation, the streams were analyzed for contaminant
concentrations to ascertain that specific key contaminants had
concentrated preferentially into a prescribed product fraction.
The contaminants of interest were PCBs, lead, metals, volatiles,
semivolatiles, and chlorinated dioxins and furans. 1In general,
the PCBs, volatiles, and semivolatiles concentrated in the o0il
fraction, with Tittle contamination found in the solids and
water product fractions. Metals mostly concentrated in the
solids fraction but lead {Pb) concentrated into both the solid
and oil fractions, suggesting that lead initiaily was bound
inorganically as well as organically. Chlorinated dioxins and
furans were below detecticn limits in the raw sludge feed.
On-site water treatment reduced most levels of contaminants in
the discharged treated product water, maintaining about the same
semivolatiles concentrations, slightly reduced volatiles, and
significantly reduced metals concentrations.

The overall system operation during the test period resulted
in the generation of important correlations between feedstock
constituents and system performance, and provided the
opportunity to determine the validity of comparing
laboratory-scale data to full-scale operational data. The data



show good correlation of both separation efficiencies and
contaminant partitioning to specific product streams.

fFuture evaluations of the system should be designed to
generate additional information that will confirm further the
efficacy of- the system, and could include:

0 Accumulatien of additional data on a variety of
feedstocks to establish the range of the applicability
of the process.

] Measurements required to further verify existing data
or compare laboratory-scale data with field data.

0 Verification of system performance over an extended
period of time.

0 Collection of samples at key process points within the
system to accumuiate a larger data base to assist in
system performance evaluations.

) Identification of process variables and analytical
information needed to develop mass and energy balances.

) Identification of the investment and operating cost
information needed to develop a projected treatment
cost for the technology, in units of dollars per ton of
treated material.

0 Verification that startup and system operational
difficulties have been overcome.

) Monitoring of ambient air at strategic peripheral
locations to track system fugitive emissions.

The General Refining operatiun was the first full-scale test
of the B.E.S.T.'™ sludge treatment technology. Further
testing over an extended period of time should be undertaken
when the system is operating at another site. The current data
confirms the system’s capability to perform as designed. Data
collected over a longer period of time can aid in the
affirmation or the effectiveness of the process.



SECTION 3
GENZRAL REFINING SITE DESCRIPTION

The General Refining site was used from the early 1950s to
1975 as a waste oil reclamation and re-refining facility. The
¢ite is located off Route 80, Chatham County, in Garden City,
Georgia, west of Savannah (Figure 1). The by-product acidic
0ily sludges from the process were disposed or in four unlined
lagoons, and the oily filter cake was buried or stockpiled on
site. An additional unlined lagoon that had been used as an
oil/water separator was backfilled with filter cake and sludge,
and waste 03] was stored in bulk tanks on site. The total
volume of waste was estimated to be in excess of 10,000 tons.
Analysis of the waste oil, sludge, and filter cake performed
during an early material characterization phase of the project
revealed the presence of petroleum compounds, heavy metals
including lead and copper, PCBs, and low pH sludges and water.
An analysis of the waste material is shown in Table 3.

Since the site is located in the Coastal plains and is
characterized by sandy, permeable soils with a shallow
groundwater table, concern was expressed that the abandoned site
could contribute to groundwater contamination; or that
contaminants could migrate into an adjoining drainage ditch,
then into the Dundee Canal, and subsequently into the Savannah
River. After being contracted by Haztech, RCC implemented a
three-phase approach to identify the site waste characteristics,
establish standards for the system operation, and determine
waste disposal techniques. Preliminary work included a detailed
analysis of all the waste streams and pond strata to identify
treatment and disposal requirements. Pilot-scale testing was
conducted to evaluate each waste component to determine
treatment system operating requirements. After the initial
studies *he solvent extraction sludge treatment system was
mobilized, and on-site operation commenced.

During the initial site work it was determined by visual
observation that the sludge depth in all four lagoons was about
three to five feet, thereby minimizing the necessity for depth
profile sampling. The total depth of lagoon 1 was about two
feet, and was mainly sludge. The sludge in lagoons 2, 3, and 4
was floating on a free water layer. Lagoon 3 was the largest of
the four, and lagoon 1 the smallest (Figure 2). To obtain the
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TABLE 3. SITE CONTAMINANTS

Location pH Lead (ppm) Copper (ppm) PCB (ppm) 0i1 & Grease(%)
Lagoon Sludge 1.3-1.6 200-5900 83-87 4.4-5.0 15-20%
Filter Cake 3.3 10000 190 3.5 30-40%
Buried Lagoon 0.63 . 8100 170 2.9 30-40%
Waste 0i1 3.3-7.0 170-1700 16-190 <1 N/A

samples for the material characterization, drums were composited
from materials in the four lagoons. Sampies of the site well

water,

three oil tanks, and several soil core samples adjacent

to the lagoons also were taken. Filter cake materials were
sampled at approximately ten surface locations in the solids
pile adjacent to lzagoon 1, at the filter cake pile autside the

fence,

and at the backfilled lagoon (Figure 3). A listing of

the sample locations and sample types is given in Table 4.

Examination of the composited lagoon sludge sampies
determined that the sample was not homogeneous and had
stratified into two distinct layers. Since the two layers could
not be homogerized, the sample was separated into two samples
for analysis. It was determined that the only additional
samples (of those that were initially collected) that were
required for feed composition analysis to adequately
characterize the site, were backfilled lagoon and lagoon
sediments. The following are the feed stocks finally analyzed
for composition {percent oil, water, and sludge) and subjected
to laboratory glassware simulation testing:

0

0

Lagoon 1
Lagoons 2-4 surface
Lagoons 2-4 subsurface

Lagoons 2-4 surface & free water in proportionate
quantities

Filter cake

10
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TABLE 4. SAMPLE LISTING

Location Sample type
Lagoon 1 sludge
sediment
core
Lagoon 2 ’ lagoon surface
Jagoon subsurface
studge
sediment
core
water
Lagoon 3 tagoon surface
lagoon subsurface
sludge
sediment
core
water
Lagoon 4 lagoon surface
lagoon subsurface
sludge
, sediment
water
0il Tanks
T3 liquid
T5 liquid
76 liquid
Soil soil
Site well water Tiquid
Sludge mound filter cake
Backfilled lagoon sediment

12
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) Backfilled lagoon
0 Lagoons 1-4 sediment

The original scope of work agreed to by Haztech Inc. and RCC
did not include analysis of PCBs. Howaver, after it was
determined that the PCB levels in the oil product could have an
effect on disposition of the oil, an investigation of the PCB
levels in the o0il product stream from the laboratory treatment
of the various on-site materials was conducted. The PCB
concentration in three oil storage tanks on site and in the
system water product also were determined.

Composition of the sludges and soils at the site varied
widely from point to point laterally and vertically within the
Tagoons. Nominal composition in weight percent was
approximately 10% o0il, 70% water, and 20% solids, but during
actual operation oil ranged from 0-40%, water from 60-100%, and
solids from 2-30%. PCBs ranged from 1 to 13 mg/kg and lead
ranged from 2200 to 7400 ppm. During the twenty-four hour test
period the feed was fairly consistent, as shown in Table 5.

The sludge at the site exnibited some unusual paysical
properties. The untreated sludge formed an emulsion that was
hydrophobic and could not be mixed with water (Figure 4). The
sludge was determined to be rheopectic, since mixing acted to
increase its viscosity, changing it from a paste-like state to a
semi-solid. Viscosity readings on several samples ranged from
490,000 to 530,000 centipoise Brookfield.

The cleanup involved neutralizing the sludge frgm the
lagoons and then processing it through the B.E.S.7.'M solvent
extraction system where it was separated into its o0il, water,
and solids product fractions. Some of the 0il was transported
off site with the remainder stored on site for subsequent
treatment; the water was first treated on site and then

transported to a nearby industrial wastewater treatment system;
and the solids were stored on site.

TABLE 5. SLUDGE FEED COMPOSITION DURING THE TWENTY-FOUR HOUR

TEST
Sample wt. % 0i1 wt. % Water wt. % Solids
2/26 1345 hrs. 28 65 7
2/26 1637 hrs 26 66 8
2/26 2017 hrs 27 66 7
2/27 0017 hrs 28 65 7
2/27 1245 hrs 27 66 7
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SECTION 4
PROCESS DESCRIPTION

The Resources Conservation Co.’s prototype full-scale
commercial facility has a nominal capacity of 100 tons/day wet
throughput. The system is modular, is capable of being
transported to contaminated sites for operation and cleanup, and
offers the capability to include all required on-site utilities
except for electricity and potable water (Figure 5).

The B.E.S.T.tm sludge rreatment system processes
difficult-to-treat emulsified oily sludges by breaking the
emulsion and physically separating the sludge intc three
separate fractions. These fractions--oil, water and
solids--then can be handled separately. As the fraction
separations take place, certain contaminants can be removed from
the original sludge and concentrated into a specific phase, such
as PCBs concentrating in the product oil fraction, and metals
concentrating in the product solids fraction. This separation
can serve to assist in determining the suitability of the
separated fractions for recycling or reuse, or in determining
the most appropriate method for disposal.

The process uses one or more of a family of aliphatic amine
solvents to break oil/water emulsions and release bonded water
from the siudge. The solvent used at the General Refining site,
triethylamine (TEA), becomes completely miscibie with water when
cooled below 20°C, but upon heating becomes immiscible (Figure
6). (Additional characteristics of TEA solvent are inciuded in
Appendix C.) To take advantage of this property, the process
mixes refrigerated TEA solvent with the o0ily sludges The
solvent liguifies the sludge and turus the mixiure into a
homogeneous solution. Since the temperature is kept below the
solubility curve, solids are no longer bonded by the oil/water
emulsion that was part of the original sludge, and they are
released from the emulsion. Once the solids are removed, the
temperature of the liquid fraction is heated above the
solubility point, and the water separates from the o0il and
solvent. The last step in the process is to remove the solvent
from the oil and water fractions using distillation techniques.

The oil fraction is chemically unaltered by the process and
contains the same constituents as the original material. The
objective is to recover and reuse this fraction as a fuel or
process feedstock. The feasibility of reuse is dependent upon

15



Figure 5. B.E.5.T.MM sludge processing unit on location.

Source: Resources Conservation Co., Bellevue, WA
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contaminant levels. The treatment process conditions the oil
for use as a feedstock in other treatment methods and so, if
necessary, outside disposal is feasible. The water fraction,
whose volume increases by approximately 20% due to steam
condensation within the system, is able to be treated and
discharged. The solids residual is powder dry and contains only
traces of the oil. The capability of the process to produce a
dry solids product fraction with reduced volume facilitates the
management and hanciing of the solids material and so, if
necessary, facilitates outside disposal. Metals in the solids
exist in a form causing the solids to resist leaching, and they
may therefore pass the EP Toxicity or Toxicity Characteristic
Leaching Procedure (TCLP) tests for heavy metal concentrations.
(This is not a specific process characteristic, however.)

Figure 7 _schematically illustrates the two primary stages of
the B.E.S.T."™ process: the cold stage and the hot stage. In
th2 cold stage sludges or soils are mixed with the solvent at
temperatures below 20°C. At this temperature the liquid
fractions are soluble, and suspensions and emulsions are
eliminated. The solids fraction separates and is removed by a
filter or centrifuge, and then dried to remove residual
solvent. It is suspected that, because the amine is alkaline at
a pH of approximately 10, heavy metals in the sludge are
converted to hydrated oxides, which precipitate and exit the
process with the solids fraction.

Sludge feed constraints are primarily large particle size
and reactivity with the process solvent. Process performance
can be influenced by the presence of detergents and emulsifiers
in the feed, or of low-pH material. Low-pH material must be
neutralized to prevent reactions with and loss of the TEA
solvent. Detergents can result in degraded separation
efficiency resulting in increased corcentrations of oil and
grease in the product water, and ircreased water content in the
product o0il. Emulsifiers can affect organics separation from
the water fraction and can result in increased lcadings on the
water treatment plant, first with re:z-2ct to oil and grease
removal from the water, and <econd, for water removal from the
oil. '

Figure 8 jllustrates the cleanup operation’s site layout.
During operations at the site, preprocessing treatment consisted
of screening the filter cake and backfill material through a
1/4-inch hammermill, which crushed the material to the size
desired for processing. Sludge from the ponds, often in excess
of 1,000,000 centipoises, was pumped into a vibrating screen and
placed into storage tanks to await processing. Since the sludge
was highly acidic, it was neutralizea with sodium hydroxide. An
average feedrate of approximately forty ton/day was maintained
during the test period. The o0il product was discharged into an
0il polisher to further separate water from the oil; the solids

18
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were discharged from the solids dryer through an exit chute into
storage containers; and the water was further processed in an
on-site treatment system.

Figure 9 diagrams the B.E.S.T.tM sludge treatment process
flow. The sludge is introduced to the refrigerated solvent in a
mix tank, and the mixture is agitated. Sufficient residence
time is provided to permit complete solvation and formation of a
single liquid phase. The mixture then is sent to a solid bowl
decanter centrifuge whare the solid and liquid fractions are
separated. The solid cake from the first centrifuge normally
contains approximately 50% solids by weight. A second solids
washing step is used to ensure low organics residuals in the
product solids. Further washing steps can be used if even lower
0il concentrations are required. The solids cake from the final
extraction step is sent to a dryer.

The clarified effluent that leaves the first centrifuge is
essentially free of solids and contains nearly all of the oil
and water extracted from the raw sludge. This effluent, which
is sti1l cool and in solution with the amine solvent, is heated
in a series of heat exchangers to a temperature above that where
the solvent and water are miscible. The heated two-phase stream
is passed through an 0il decanter where the top fraction, which
is primarily solvent but which also contains oil extracted from
the raw sludge, is removed and sent to the solvent stripping
column for solvent recovery. The lower fraction from the oil
decanter, which contains primarily water, is sent to the water
stripping column for residual solvent recovery. O0il is
recovered at the bottom solvent stripping column and is
discharged to temporary on-site storage. Water is recovered at

the bottom of the water stripping column and is discharged to
the water treatment plant.

The distillation column overheads are sent, along with the
solvent vapors from the solids dryer, to a condenser from which
the condensate is sent to a solvent decanter. In the solvent
decanter the bottom water fraction of the condensed
heterogeneous TEA azeotrope is removed and recycled through the
water stripper, leaving recovered solvent. The recovered
solvent is refrigerated and returned to the beginning of the
process, and the cycle is repeated. Residence time within the
system, from sludge entry to exit of the o0il and water
fractions, is approximately two hours, and for the solids
fraction is approximately 30 minutes.

Posttreatment requirements for the separated fractions vary
between applications. Some product oil, water, or solids
upgrading may be needed depending on the intended disposition of
these materials. For example, if the solids are to be
landfilled, some further treatment such as fixation may be
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required. PCBs can be isolated in the oil fraction and either
can be chemically or thermally destroyed by subsequent treatment
or used as fuel if the PCB contamination is less than 50 ppm.
The product water is treated in a water treatment plant prior to
discharge. The water treatment plant is a modular facility
using two-stage clarification (Figure 10). The first stage
consists of acidifying the water and adding a flocculent and an
oil/water emulsion breaker. Then 1ime is added to raise the pH
and aid in precipitating lead (Pb); and a contact clarifier is
used to settle out sludge materials.

The B.E.S.TM sludge treatment process is operated with
the use of an automatic control system that monitors process
conditions and makes process adjustments as required. A process
operator monitors the control system and makes additional
adjustments. Samples of the feed and product streams are

collected periocdically and analyzed to ensure proper system
operation.

Since the General Refining site was an inactive site,
Resources Conservatijon Co. was required to supply all necessary
utilities other than electricity and service water. RCC
provided a mobile oil-fired boiler for steam generation, a
cooling tower for cooling water, a cryogenic nitrogen (N2)
storage system, a water product treatment facility, and
compressed air for process equipment operation. Figure 11
illustrates the overall process scheme, including utilities.
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SECTION 5
GENERAL REFINING TEST RESULTS

OPERATIONS

The General Refining site testing that was conducted in
February 1987 collected data to further evaluate the phase
separation efficiency of the technology, and to verify and track
the fate of site contaminants. The twenty-four hour test
provided samples from the feed stream, the product streams, and
emission streams.

Sample locations are shown in Figure 12. The sludge feed
sampling point, noint A, was at the outlet of the progressive
cavity pump transferring the sludge from the sludge surge tank
to the processing system mixing stage. The location cf this
sampling point, combined with the variance in feed sludge
consistency and water content raised questions as to the
representativeness of the samples at this location. Since a
more suitable location could not be found in the Timited time
allowed for the sampling program, additional samples were
collected at this location to assist in determining sample
variability.

Product water, sample location B, was taken where water
entered the water tveatment plant, just prior to the treatment
plant holding tanks. The treated product water was taken at
point £ where treated water overflows from the turbidimeter
sampling point, just prior to being pumped to the holding tank.
Sampling of blowdown sludge also occurred following waier
treatment, at point F. Product solids were sampled at point C,
from the bin where the solids dropped onto the collected solids
pile. The product solids samples either were taken from the top
of the triangular pile formed by the most recently discharged
so)ids, or directly from the discharged stream if the conveyor
was operating during sampling. Product oil was sampled at the
outlet of the oil polisher, point D. The 0il polisher is a
"heater-treater” vessel that further separates water from the
0il prior to oil storage. Process air emissions, point G, were
sampled at the condenser vent and at the oil polisher vent.
Recycled TEA was sampled at the outlet of the solvent recovery
pump, point H.
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Table 54 in appendix B’s data summery lists a cross
reference of the sample identification numbers and the sample
description, date, and sampling time. Approximately 162 samples
were sent for analysi- The various parameters for which
analyses were performe. are listed in Table 6 of this report.
Although consi-tent concentration units are generally used

throughout this text, the reader is cautioned that some data are
reported in mixed units.

Because of the short test preparation period and limited
manpower, the test focused on the chemical composition of
various streams, and not on the mechanical or electrical data
that could determine throughput and economic parameters.
Determination of the chemical composition of the various sample
streams as a function of throughput was not stressed.
Nevertheless, RCC gathered operating information and process
samples before and after major separation equipment, and
maintained archival records from computer control equipment as
well as daily operating logs. These data were evaluatec by RCC
in support of engineering and cost estimating objectives. Al]
major feed, product, and waste streams were sampled during the
test period including waste feed; solids, oil, and water product
streams; recycled TEA; process 2ir emissions; and water
ef luent.

Table 7 presents an overall material balance of the system,
using the data provided in Appendix B. The balance was
developed based on the information that the product stream was
composed of 27% oil, 66% water and 7% solids. Based on an
average mixed sludge feed of 17,000 1b/hr, the sludge feed rate,
based on an average TEA to feed ratio of 4:1, is 3,400 1b/hr
(TEA free), and the average oil product stream flowrate is
calculated to be 918 1b/hr, the average water product stream is
2,244 1b/hr, and the average solids product stream is 238
1b/hr. Note that the stream data are calculated values based on
the analytical data and not as-measured data.

The sampling and analytical plan developed bty RCL served to
provide extersive information on the feed sludge and product

fraction streams. The specific data are presented in the tables
in ApperZix B and are summarized in the following pages of this
report. Since the tables presented in this report are summaries

of the test data, the tables in Appendix B should be referred to
as needed to obtain details of the data taken during the
twenty-four hour test period.

SEPARATICN PERFORMANCE

One measure of the effectivenes of the B.E.S.T M sludge
treatment process is its phase separation efficiency, i.e ,
determination of the percentage of oil, water, and solids found
as impurities in each product fraction. Table 8 presents the
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TABLE 6.

TEST PARAMETERS LISTING(1)

Stream

Metals Pb PCBs

Volatiles Semivolatiles Appendix IX

(2)

atG

TEA

TCLP

Ram Sl\xge(s)
Product Solids
Product Oil
Raw Product Water
Trested Procuct Water
Mater Treatment

B lowdown S1 udge
Avr e-issias(‘)
Recycle TEA

M o M X M

o O = W X

» MM M M

X M X

O = X M

®» ™ X X

(1) Source:
10, 15, and 19.

(3) Indicates streams associated with Figure 12.

(&) Air mmissions pa-ameters are listed separately in Table 21 of this report.

29

Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988, Tables 1, 6,

See Appendix 8.
(2) Apperdix IX of 40 CFR 264, proposed rule, Federal Register, July 24, 1986,



TABLE 7. OVERALL MATERIAL BALANCE

S]uﬁge feed Product streams (1b/hr)
(1b/hr) 0i1 Solids Water

340C (Average) 918 238 2244

Product streams Product stream flowrates (1b/hr)
011 Solids Kater TEA

041 908.82 -- 8.08 0.46

Solids 1.93 233.24 1.19 1.48

Water 0.07 18.18 2221.56 3.14

Total 910.872 251.42 2230.83 5.08

% closure 99% 106% 99% --

TABLE &. B.E.S.T.'™ UNIT SEPARATION PERFORMANCE(!)

Separated phase Wt. % contaminant present in separated phase(z)

fraction 0il1 % Water % Solids % TEA %
Solids .81 <0.5 > 98 .62
Water (Raw) .0033 >99 0.81 0.14
0il 99 0.88 -- <.05
{1} Source: Resources Conservation Co. Data Summary, Rev. 3,

April 18, 1988, Table 24. See Appendix B.

(2) Average data. Refer to Table 17 for ranges of data.
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unit separation performance data as collected during the General
Refining site test evaluation. Note that these results are
based on the same data as presented in Table 17. Table 8
presents average data, whereas Table 17 presents ranges of
data. Results indicate that separation performance occurred as
anticipated. 01l contamination present in the solids fraction
was less than 1%, and very much less than 1% in the water
fraction; water contamination in both the solids and oil
fractions was less than 1%; and solids contamination in the
water fraction also was less than 1%. These results are within
the predicted values for system separation performance.
Triethylamine concentrations in the product solids were higher
than anticipated due to interferences during emissions sampling
that adversely affected the dryer perfcrmance. The operator’s
logbook entries show that pressure spikes in the dryer were a
result of vent gas sampling. Additional control and
optimization of steam stripping of the solvent from the product
streams will lower TEA concenirations in the streams.

Several of the key operating data collected during the test
are included in section 9 of Appendix B and are summarized in
Table 9 for reference.

CONTAMINANT SEPARATION

To determine the system’s effectiveness in isolating
contaminants into a specific product fraction requires an
analysis of the feedstock and product streams. Tables 10
through 20 summarize the results of the feed and product stream
analyses. The tabies present the following data:

0 Table 10. Metals analytical results

0 Takle 11 Total metals material balance

0 Table 12. Volatile organics analytical results

o Table 13. Semivolatile organics analytical results

0 Table 14. lLead and PCB analytical results

0 Table 15. PCB material balance

0 Table 16. Lead material balance
0 Table 17. 0il and grease and Triethylamine analytical
results

0 Table 18. TEA material balance

0 Table 19. Chlorinated Dioxins and Furans in the feed
sludge

0 Table 20. TCLP analytical results
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TABLE 9. OPERATING DATA

Minimum({(1) Maximum{1l) Average(1l)

Mixed sludge feedrate, 15000 20000 17000
1b/hr

Plant operating rate, 22(2) 70(2) 40
ten/day

Triethylamine (TEA)-to 2:1(2) 10:1(2) 4:1]

-feed ratio

Water stripper steam 275 800 550
rate, 1b/hr

Dryer operating pressure, -9.6(2) 9.6(2) 2
in. water

(1) Rates approximate interpolated from graphs in Section 9 of
the Data Summary, Rev. 3, April 18, 1988. See Appendix B.

{2) Includes data spikes.

Metals Analytical Results

Metals analytical results are presented jn Table 10. Only
those metals detected in the sludge feed are presented.
Additionai metals analytical results can be found in the
Appendix B tables. The data indicate that metals mostiy were
ccncentrated in the solids product fraction, which the system
separation performance is intended to achieve. Further,
reference to the Touxicity Characteristic Leaching Procedure
(TCLP) results in Table 20 indicate that the metals in the
solids were in stable forms that resisted leaching, therefore
potentially qualifying the solids for land disposal technigues,
or delisting. High lead (Pb) content in the o0il fraction was
anticipated from earlier laboratory simulations and is sucpected
to be caused at least in part by lead existing in the organic
form in the feed and thus being extracted into the oil
fraction. High lead concentrations in the oil product could
present a problem in o0il reuse or disposal. The reduction of
metals from the raw product water stream to the water treatment
system effluent demonstrates the water treatment system’s
capability to further reduce metal levels in the effluent.
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TABLE 10. METALS ANALYTICAL RESULTS

Sludge Feed (mg/kg) Product fractions
Treated

0i1 (mg/kg) Solids (mg/kg) Water (mg/1) Water (mg/1)

Al 330- 470 390- 1000 2300- 3210 23-91.4 33.2-38.6
As <.6 <.6- 1.6 < .2 -<5.3 . .04- <.1 <.1

8a 160- 370 280- 910 105- £85 0.21-1.60 .082-.112
Cr 5- 7 10- 21 18- 26 .028-.155 <.01-<.02
Cu 21- 30 22- 72 100- 137 .116-.341 <.008-<.016
Fe 660- 779 1000- 2100 4000- 5710 1.68-19.9 <.052-.264
Hg <.05 <.05 .007- <.1 <.0001-<.002 <.0002
Mn 4.2-5.5 7.5- 17 23- 29 .026-.149 <.008-.022
Ni 4- 8 <4 3.8- 10 .069-.193 .019-.028
Pb 2200-4300 4000-10200 15100-31100 33.2-230 .082-.429
Se 2- 4 <4- <10 <2.5- <8 <.05-<.08 <.05

In  270- 350 420- 940 839- 1260 2.35-14.5 .07-.272

Source: Resources Conservation Co. Data Summary, Rev. 3, April 18,
1988. See Appendix B.

This table is a summary of Tables 2, 7, 11, 16, and 20 of Appendix B.
for statistical information concerning the number of data points, the
mean, and standard deviations, refer to the Appendix B tables.

Only quantitative data are shown. Nondetected compounds are omitted.

Sludge feed uondetected metals are shown in Appendix B, Table 35.

TABLE 11. TOTAL METALS MATERIAL BALANCE

Stream Minimum* Maximum* Average*
Sludge feed 1.55 2.68 2.09
0i1 product 0.70 1.74 1.17
Solids product 0.71 1.32 0.99
Water product 0.02 0.10 0.08
% closure 92% 118% 107%

* Based on minimum, average, and maximum concentrations from

Table 10; the Appendix B tables; and average stream rat 1 r
from Table 7. ’ ates (16/hn)
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A baiance can be made on the product and feed stream metals
content by comparing the minimum, average, and maximum detected
metals concentration values, using the mass balance data
generated in Table 7, and taking averages of the metals
analytical results shown in Table 10. For example, the minimum
sludge feed metals rate is caiculated Lo be 456.25 mg/kg
{average) as derived from the minimum metals concentrations in
Table 10; and the average flow of 3400 1b/hr is taken from Table
7 to give 1.55 1b/hr minimum metals flow. Average and maximum
metals flows are calculated in the same fashion. The completed
metals balance is presented in Table 11.

Results also can be obtained for any single metal of
interest, such as lead, by selecting from the desired metal’s
results, and developing a material balance on the selected
metal. Table 16 illustrates such an analysis.

Volatile Organics Apalvtical Results

Table 12 summarizes the volatile organics analytical
results. The data are insufficient to determine volatile
organic separation efficiencies. However, using average
concentrations shown for specific compounds, total quantities of
the compound in the feed can be calculated. For example, for
xylene with an average concentration ir o1l of 334.5 mg/kg, in
solids of 35 mg/kg, and in water of 0.314 mg/1, xylene in the
feed is calculated as follows:

(238)(35)(10°8)+(918)(334.5)(10°8)+(2244)(0.514)(10°%) =
0.316554 1b/hr

The amount of xylene in the o0il is
(918)(324.5)(10°%) = 0.307071 1b/hr

The efficiency for xylene removal from the feed stream to the
01l product fraction is calcuiated to be

{0.307071/0.316554)(100) = 97.0%

Applying the same type of calculation to the toluene and
ethylbenzene results yields an extraction efficiency from the
feed stream to the oil product of 94.8% for toluene and 94.4%
for ethylbenzene.

Semivolatile Organics Analytical Results

Table 13 summarizes the semivolatile organic compounds that
were found in the product fractions in measurable
concentrations. The data indicate that the semivolatiles were
concentrated effectively in the o0il fraction, were extracted
from the solids fractijon, and were present in very low
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TABLE 12. VOLATTLE ORGANICS ANALYTICAL RESULTS

Parameter Sludge Feed Product Fractions
Treated

0il (mg/kg) Solids (mg/kg) Water (mg/l) Water (mg/l)

Acetone - - 2.5-3.8 5.7-7.0 2.3
Benzene . - .28~ .49 - -
2-Butanone - - - 1.3-<2.5 .52-.58
Chloromethane - .11-<2.5 -
Ethylbenzene - 12-95 5-6.4 -

Methylene Chloride - - .970-1 .12-<1.3  .085-<.25
Tetrachloroethene J-<2.4

Toluere - 5-82 9-9.2 -
Trichloroethene - - .32-<2.4 -

Triethylamine 16-81 .3-2.2 .3-.42
Xylenes 99-570 35 .098-.93

Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988. See
Appendix B.

This table is a sumary of Tables 8, 13, 17, and 21 of Appendix B. For statistical
information concerning the number of data points, the mear, and standard deviations,

refer to the Appendix B tables.

Only those components at or above detcctable concentration timits are included.
Nondetected volatiles are shown in Appendix B, Tables 37, 40, 42, 45, 48, and 51.
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TABLE 13.

SEMIVOLATILE ORGANICS ANALYTICAL RESULTS
Parameters Sludge Feed (mg/kg) Product Fractions
Treated

0il (mg/kg) Solids (mg/kg) UWater (mg/l) wWater (mg/l)
N-Nitrcso 4.8-8.3 110-150 <17-<20 <.13-<.2 ~.13-<.2
diphenylamine
Anthracene - 29-61
1,2-Dichlorobenzere <3-3.3 <17-<20 <.13-<.2 <.13-<.2
Dibenzofuran <18-62 -
Benzoic acid 10-<97 1.2-4.6 .50-1.2
Chrysene 4.5-<7 <20-25 <17-<20 <.13-<.2 <.13-<.2
Fluoranthene <3-3.7 <17-<20 <, 13-<.2 <.13-<.2
Fluorene 3.4-<7 120-180 <17-<20 <.13-<.2 <.13-<.2
Naphtha.ene 22-30 290-370 2.3-<20 <.13-<.2 <.13-<.2
2-Methylnaphthalene 36-50 1200-1700 2.4-<20 <.13-<.2 ~.13-<.2
Acenaphtnene 60-92
Phenanthrene 13-17 250-340 2.1-2.5 <.13-<.2 <.13-<.2
Phenol <3-<7 40-63 <17-<20 .38-1.9 1.2-1.9
4-Methylphenol <18-85 3.1-<20 .34-.73 45-.73
4-Chloro 3-Methyl 1.9-<20 <.13-<.2 <.13-<.2
phenol
2,4-Dimechylphencl .05-<.13 <.05-<.13
Bis (2-ethylhexyl) <3-49 <18-180 5.2-6.6 <.13-<.2 <.13-<.2
phthalate
Butylbenzylphthalate 2.8-<20 <.13-<.2 <.13-<.2
Pyrene <3-3.6 23-43 <17-<20 <.13-<.2 ~.13-<.2
Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988. See Appendix B

This table is a summary of Tables 3, 9, 14, 18, and 22 of Appendix 8.

For statistical

information concerning the number of data points, the mean, and standard deviations, refer to

the Appendix 8 tables.

Only those compounds at or above detectable concentration limits are included.
semivolatiles are shown in Appendix B, Tables 36, 38, 41, 43, 46, 49, and 52.
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concentrations in the water fraction, as predicted by laboratery
tests.

The table shows that the product water fraction contained
three semivolatile compounds in notable amounts: two phenolic
compounds and benzoic acid. The probable reason that these
compounds did not completely extract into the oil fraction is
their similar solubility characteristics at the high pH of the
samples. As these compounds were partially ionized, the ionic
form of the mulecules would tend to separate into the water
fraction during the decantation step of the process.

Note that the amount of 2-methylnaphthalene, naphthalene,
N-nitrosod:phenylamine, pyrene, and fluorene were found in the
0il product in much higher quantities than would be predicted
based on the raw sludge analysis and the fact that the raw
studge feed was approximately 27% oil. This excess
concentration is due to the addition of diesel to the product
0il as a viscosity reducer.

lead and PCB analytical results

Table 14 presents the lead and PCB analytical results
derived from the test period. The data indicate that lead from
the sludge was distributed about equally between the oil and
s50lids fractions; PCBs were primarily concentrated into the oil
“raction, with a trace found in the solids fraction and
pssentially none detected in the water fraction. Concentrations
of PCB in the 0il product and reductions of PCB in the solids
and water products are among the separation and isolation
advantages of the B.E.S.T. technology. PCB partitioning to
the 01l fraction might have been even higher had it not been
necessary to dilute the 0il product with diesel fuel to decrease
the sludge’s viscosity. Also, only five samples were anaiyzed
for PCBs, with high standard deviations in the data, resulting
in ?C8 mass balances that were lower than indicated ny
compositional analysis, as shown in Table 15.

Lead was found to have separated between the 0il and solids
fractions. Since General Refining had processed waste oils from
gasoline service stations, organic tetraethyl lead was suspected
to be prominent in the contaminants. It is suspected that
organic iead was extracted preferentially into the o0il fraction,
while other lead complexes formed oxides and were separated into

the solids fraction. A lead material balance is presented in
Table 16.

0il and Grease and Trietihyiamine Analytical Results

0i1 and Grease (0&G) and triethylamine {TEA) analytical
results are presented in Table 17. TEA concentrations in each
product stream were higher than laboratory simulation
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TABLE 14.

LEAD AND PCB ANALYTICAL

RESULTS

Parameter Sludge Feed (mg/kg) Product fractions water Treatment
Treated B8lowdown
Solids oil Water Water Sludge
(mg/ka) (mg/kg) (mg/ 1) (mg/1) (mg/1)
Pb 2200-7400 4500-31100  4000-10200 33.2-230 .082-.429 72-150
(mean) 3480 21280 6654 108.9 L1862 111
PCBs 1.8-11.4 0.37-<1.7 8.2-11 <.006-<.01 <.01
(mean) 5.94 .- 2.28 -- .-
Source:

This table is a summary of Tables 28 and 29A, B, C, DO, and £ of Appendix B.

Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988. See Apperxiix 8.

For

statistical information concerning the number of data points, the mean, and standard

deviations, refer to the Apperdix B tables.

Nondetected PCBs and pesticides are shown in Appendix B, Tables 39, 43, 47, 50, and 53.

PCB MATERIAL BALANCE

Stream Minimum* Max i mum® Average*
Sludge feed 0.00612 0.03876 0.02020
0il product 0.00747 0.01002 0.00845
Solids procuct 0.00009 0.00043 0.00026
Water product 0.00001 0.00002 0.00002
X closure 125% 274 43%

* Based on minimum, average, and maximum concentrations from
Table 14 ard average stream rates (lb/hr) from Table 7.
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TABLE 16. LEAD MATERIAL BALANCE

Stream Minimum= Maximum* Average*
Sludge feed 7.48 25.16 11.83
Gil produrt 3.64 9.29 6.06
Solids product 1.13 7.28 5.35
Water product 0.07 0.51 0.24
% closure 65% 68% 98%

* Based on minimum, average, a.d maximum concentrations from
Tahle 14 and average stream rates (lb/hr) from Table 7.

Paramater Sludge Ffeed Proguct Fractions
Treated
Solids 011 Water Water
0&G (mg/1) -- .583-10000 14-52 77-113
TEA (ppm) - - <100-9700 <500 1100-1808 380-760

Source: Resources Conservation Co. Data Summary, Rev. 3, April
18, 1988. See “ppendix B.

This table is a summary of Tables 26 and 27 of Appendix B.

Refer to Table 8 for average data.
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predictions. This was not unexpected since interferences during

emissions testing affected TEA volatilization and resulted in
high TEA residuals.

Table 18 provides a TEA material balance. The consumption
of TEA during processing at the General Refining site was higher
than desired mainly due to fugitive losses from the centrifuge
seals and seals in the rotating shafts of the solids dryer. RCC
recognized that fugitive losses were higher than desired, and
they took corrective actions to modify the seals on the
cenirifuges and dryer. It is expected that the sealing
modificaticns will result in reduced Fugitive emissions and
significantly reduced TEA consumptions.

The Table 18 data indicate that the makeup rate of TEA per
ton of sludge feed, based on an average sludge feedrate of 3400

1b/hr, is about 16 pounds (2 1/2 gallons) of TEA per ton of
sludge.

RCC’s laboratory simulations predict that, based on a 70
ton/day feedrate, 0.3 pounds of TEA per day will exit the
process in the product streams. TEA fugitive losses of 0.2
1b/day are estimated based on equipment sealing modifications.
This represents a makeup rate of 2.5 pounds (approximately 1/2
gallon) of TEA per ton of sludge, 2s compared to the 16 pounds
per ton derived during the test.

Chlorinated Dioxins and Furans

Table 19 shows the analytical results of tests for
chlorinated dioxins and furans in a sample of the raw sludge
feed. The analysis was conducted using EPA SW846 Method 8280,
with results indicating that chlorinated dioxins and furans were
not detected.

Joxicity Characteristic Leaching Procedure (TCLP) Analytical
Results

Table 20 presents the TCLP analyses that were conducteg on
the product solids to determine the effect of the B.E.S.T.'M
process on contaminant leachability As the data show, good
improvement was achieved in lowering the leachability of most of
the metals and of all organics. The feed sludge TCLP results
have been omitted from the table since the use of the 7TCLP
procedure to compare the feedstock Jeachability to the product
solids leachability may not be dependable because of the
difference between the sample matrices. Also, the solids
constituted only seven percent of the raw sludge and the sludge
was found to be hydrophobic. The hydraphobic character of the
sTudge may have limited the capability of the TCLP test to leach
metals from the sludge sample. These factors could have
affected the raw sludge sample characterization when evaluated
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TABLE 18. TEA MATERIAL BALANCE

Stream Average flowrate”

TEA makeup 28

0il product 0.46

Solids product 1.48

Water product 3.14

Process air emissions 0.31

% closure 19%

* Based on average stream concentrations from Tables 8 and 21,
flowrates from Table 7, and a TEA makeup rate of 2
drums/day.
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TABLE 19. ChLORINATED DIOXINS AND FURANS IN THE FEED SLUDGE

Parameter Results Units Reporting
Limits
Tetrachlerodibenzo-p-dioxins ND ng/qg 0.55
Pentachlorodibenzo-p-dioxins ND ng/g 1.5
Hexachlorodibenzo-p-dioxins ND ng/g 0.72
Heptachlorodibenzo-p-dioxins ND ng/g 1.0
Gctachlorodibenzo-p-dioxins ND ng/g 7.1
Tetrachlorodibenzofurans ND ng/g 0.32
Pentachlorodibenzofurans ND ng/g 1.1
Hexachlorodibenzofurans ND ng/qg 1.7
Heptachlorodibenzofurans ND ng/g 1.0
Octachlorcdibenzofurans ND ng/g 0.32
Source: Resources Conservation Co. Data Summary, Rev 3,

April 18, 1988, Table 5.
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TABLE 20. TCLP ANALYTICAL RESULTS

Parameter Solids Product Requlatory level
(mg/1) (mg/1)
Al 1.0-2.4
As <.C02-<.06 5
Ba <.03-<.05 100
Cr <.05-<.1 5
Cu <.03-<.06
Fe 1.6-7.1
Pb 4.0-12 5
Mn .43-.61
Hg <.001-<.002 0.2
Ni <.2-<.4
Se <.008-<.08 1
In 21-33
Benzene <.025-<.05 0.07
Ethvibenzene ND-.52
4-Methyl-2-pantanone <.05-.059
Phenol .01-.056 14.4
4-Methylpnenol . .029-.071
2,4-dimethylphenol .0086-.019 >
Trichloroethene <.025-.030
Toluene .09-.56 14.4
Xylenes .045-.72
Source: Resources Conservation Co. Data Summary, Rev. 3, April

18, 1988. See Appendix B.

For statistical information concerning the number of data

points, the mean, and standard deviations, refer to the Appendix
B tables.

Only quantitative data are shown. Nondetected compounds are

omitted. ilondetected compounds are shown in Appendix B, Tables
42 and 43.

Table 4 of Appendix B8 shows the sludge feed TCLP extract
results.

NG Not detected
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using the TCLP procedure. Nevertheless, the mores important
rgsu]ts on the solids indicate possible acceptab®lity for
disposal. As mentioned earlier in this report, the solids TCLP

results indicate that the metals were stabilized and resisted
leaching.

Air Emissions

Air emissions results are listed in Table 21. Air emissions
were monitored at two sampling locations: the condenser vent
and the oil polisher, an oil/water reduction system vent. Five
parameters were tested: benzene, mercury, toluene,
triethylamine, and xylene.

Recycle Tristhylamine

At the conclusion of the processing at the General Refining
site, samples were taken of the TEA recycie inventory and
analyzed for voiatile organics to determine if the solvent was
contaminated during operation. Table 22 shows the results of
the recovered TEA analysis. Although the level of contaminants
found in the TEA at the General Refining site indicate that
solvent degradation had not occurred, for future tests volatile
contaminants in the recovaered solvent must be evaluated Tor each
test program to determine the effect of the contaminants on
solvant recovery and process efficiency. In any case, the TEA
solvent can be reused directly if it is n2t adversely
contaminated, or treated to remove any undesirable contaminants.

COMPARISONS OF F1ELD AND LABORATORY DATA

Performance of the B.E.S.T7.'" solvent extraction
technology can be determined empirically by laboratory-scale
simulations of the process, followed by analytical testing of
the proddyct streams from tne laboratory equipment. Prinr to
full-scale operation, a laboratory-scale test of the intended
process is performed to determine relative process separation
efficiencies and to anticipate the ultimate quality of the
product fractions. Resources Conservaticn Co. has conducted
many Jaboratory tests and developed correlations t. which data
from full-scale operations, such as the General Refining site,
can be compared.

Appendix B contains several tables of comparisons of RCC’s
laboratory-scale test results on various sludges, as compared to
the results achieved in the operation of the prototype
full-scale commercial facility at the General Refining site.

The data contained in the Appendix B tables are summarized in
the following tables of this report:
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TABLE 21. AIR EMISSIONS RESULTS

Run ) Run 2 Run 3

Condenser Exhaust

Concentration (ppmed)

Senzene 321 321 339
Mercury <0.00496 <0.004%6 <0.00496
Toluene 164 144 145
Triethylamine 22,560 13,235 29,928
Xytene 200 182 191

Emission Rate (lb/hr)

Benzene 0.00127 0.00127 0. 000926
Mercury <0.000000052 <0.000000041  <0.000000042
Toul ene 0.000769 0.000676 0.000469
Triethylamine 0.0985 0.0492 0.131

Xylene 0.00108 0.000983 0.000710

0il Polisher Qutlet

Concentration (ppmvd)

Benzene 39.3
Nercury 0. 0677
Toluene 1502
Triethylzamine 20130
Xylene a’n

Emission Rate (lb/hr)

Benzene 0.00473
Mercury <0.00000210
Toluere 0.021¢4
Triethylamine 0,314
Xylene 0.135

Run & Average
mn 33
<0.00496 <0.00496
132 166
29,003 23,682
41 1
0.00108 0.001%%
<0.000000037  <0.000000043
0.000540 0.000614
0.0103 0.0954
0.000763 0.000884

Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1588, Table 23.

See Apperdix 8.
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TABLE 22. RECYCLE TRIETHYLAMINE HAZARDOUS SUBSTANCE LIST
VOLATILES ANALYTICAL RESULTS

Parameter Concentration (mg/kg)
Benzene 220
Chloroform 210
Ethyibenzene 310
Methylene chloride 1100
Toluene 1800
Total Xylenes 1600

Source: Resources Conservation Co., B.E.S.T.tM Cleanup
Performance Test Results, Volume 6. Section 26, April 8,
1987.

0 Table 23. <Comparison of General Refining laboratory
data to full-scale processing data

0 Table 24. Laboratory phase separation data for General
Refining sludge vs. other materials

0 Table 25. Laberatory contaminant partitioning data for
General Refining sludge vs. other materials

Table 23 presents the data gath_red from laboratory
simulations of the General Refining site waste along with the
results obtained during actual process operation.

Sludges from the General Refining site were taken to RCC’s
laboratory and processed through the laboratory-scale
equipment. These results are presented in Table 23, and are
compared to results of analyses of the siudge and product
streams taken from the full-scale, on-site operaticn. The
comparison shows good correlations between the two groups of
data. Specifically, for similar product feed compositions, the
actual full-scale results show product stream contamination
levels to be lower than those predicted by the laboratory
simulations. This indicates that the prototype full-scale
operation achieved better separations than were predicted by
laboratory results.

Table 24 presents comparisons of laboratory data on the
General Refining site sludge to lTaboratory data obtained on
other sludge types. These data are ranges only. The specific
data are included in Appendix B.
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7
TABLE 23. COMPARISON OF GENERAL REFINING LABORATORY DATA TO FULL-SCALE PROCESSING DATA(

Laboratory Data Full-Scale Data
Raw Rew
Composi tion Sludge Phase Fractions Sludge Phase Fractions
oil Water Solids 0il Water Solids
Qit (%) 36 84 0.017 5.7 27 99  0.0033 0.81
Water (%) 56 1612 599 I 0.88 9 <0.5
Solids (X) 8 3 94 7 (%) 0.81 >98

(1) Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988, Table 25.
See Appendix B.

(2) B8ottom sediment and water (BSSW).

(3) Particulates are included in BS&W.

(4) Not measured.

(5) Data is reported on a TEA-free basis.

TABLE 24. LABORATORY PHASE SEPARATION UATA FOR GENERAL REFINING SLUDGE VS. OTHER HATERIALSU)

General Refining Data Other Sludge Data(z)
Raw Raw
COMPOSITION Sludge Phase Fractions Sluage Phase Fractions
oil Water Solids il Water Solids
oil (%) 3% 0.017 5.7 6.5-22 0.0097-0.37 .2-1.5
Vater (%) 56 163 45-87 <2-6
Solids (%) 8 %) 5-49 .29-.69 <0.001-.044

(1) Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988, Table 30.
See Appenrdix B.

(2) Comparisons of slop oil emulsion, DAF float, and AP1 bottoms sludges.

(3) Bottom sediment and water (BS&M).

(4) Particulates are included in BSAW.
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RCC processed sludge from the General Refining site through
their laboratory equipment and obtained data from other API
sludges also processed through the laboratory equipment. These
results «re compared in Table 24. The data demonstrate tiat
better separation< were achieved on the API sludges than on the
Geneval Refining sludge, suggesting that full-scale processing
of API sludges would produce better separations and separation
efficiencies than were achieved in the General Refining
operation. RCC attributes the less efficient separations of the
General Refining materials to the presence of compounds such as
detergents and emulsifiers that were found in the General
Refining sludges, but that usually are not found in API

sludges. These agents can have detrimental effects on system
separation efficiencies.

Table 25 compares partitioning data derived from
laboratory-scale tests on the General Refining sludge for
selected parameters such as oil and grease, lead, chromium, and
EP toxicity lead ard chromium to data from laboratory-scale
tests on other sludges. Note the high lead concentrations in
the Generil Refining sludge.

The comparisons in Tables 23, 24, and 25 indicate that
treatability evaluations can be made based on laboratory-scale
testing. RCC suggests that laboratory-scale testing be done
prior to full-scale operation to determine anticipated
separation efficiencies and product fraction guality. To date
the laboratory-scale data has provided a reliable means to
predict full-scale operational results, and as such can be
expected to provide reliable treatability indications.
Continued comparisons of laboratory-scale data to full-scale
data will confirm further the reliablity of laboratory-scale
testing for use in treatability studies.

From the overall data presented in this section, it can be
concluded that the solvent extraction system did efficiently
separate the General Refining sludge intc its three product
fractions and that organic contaminants concentrated mostly into
the 0il fraction, metals concentrated mostly into the solids
fraction with partial partitioning into the oil fraction, and
the water fraction can be pretreated for dischargs into an
jndustrial or publicly owned treatment works.
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TABLE 25. LABORATORY CONTAMINANT PARTITIONING DATA FOR GENERAL REFINING SLUDGE VS. OTHER HATERIALS(”

General Refining Data Other Sludge Data(z)
Composition Raw Phase Fractions Raw Phase fractions
Sludge 9il Solids Sludge cil Solids
Qil and Grease (¥) 5.7 0.2-3.3 -
Lead (mg/kg) 3223 6654 22809 1.4-1018 <1-27 220-4000
Chromium (mg/kg) 6.2 15 20.8 1.65-1290 0.7-400 57-10800
EP Tox leed (mg/kg) 6.4 0.14-0.74
EP Tox chromium <0.1 - .02-1.3

(mg/kg)

(1) Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988, Tables 31, 32,
33, and 34. See Appendix B.
(2) Comparisons of slop oil emulsions, DAF float, AP! bottoms, and blind samples sludges.
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SECTION &
QUALITY ASSURANCE/QUALITY CONTROL

To ensure that adequate quality control measures were
established to direct the sampling and analytical activities,
RCC and USEPA R=gion X developed the sampling and analysis plan
shown in Appendix A, and instituted a sampling program covering
the last two days aof plant operation.

A program to obtain quality data was developed that
included:

0 Custody seal requirements

0 Chain-of-Custody record sheets

0 Contract Laboratory Program (CLP) communication record
sheets

0 . Chain-of-Custody tabulation forms

0 Sample control requirements, including sample

identification, chain-of-custody procedures, sample
custody, field custody procedures, transfer of custody
and shipments, and laboratory custody procedures

0 Document control requirements, including serialized
documents, project Togbooks, field data records, sample
identification documents, chain-of-custody records,
analyst logbooks, instrument and sample entry logbooks,
photographs, corrections to documentation, constancy of
documentation, document numbering system and inventory
procedures, Emergenc, Response Cleanup Services (ERCS)
files, Program Manager office files, reports, and
litigation documents

The sampling plan developed by Region X and RCC (Appendix A)
includes a project description and project objectives. The plar
describes sample locations, explains anticipated problems and
data interferences, develops a sample frequency matrix, and
outlines the analytical methodologies anticipated to be used for
each sample.
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There was insufficient time to develop a separate detailed
QA/QC plan. However, an EPA Contract Laboratory Program (CLP)
analytical laboratory was chosen, which therefore had an .
EPA-approved CLP QA/QC program in place to define the requ1rgd
data quality objectives; establish the analytical and corrective
action procedures; define and perform internal QC checks; and
develop data recuction, validation, and reporting procedures.

RCC’'s data quality objectives are stated in their sampling
and anaiysis plan. The objectives during the test were as
follows:

0 Conduct a broad evaluation of the performance qf the
process concept, including environmental emissions.

0 Identify and record important process parameters.

0 Determine the composition of the sludge feed and

product o0il, water, and solids streams by analysis of
randomly taken samples.

] Evaluate the system performance from the data taken
during the test.

The plan describes the sampling locations, presents a matrix
showing the number of samples to be taken at each location,
lists the times that each sample is to be taken, shows the
analytical methods to be used for each test, lists the container
types for sampling handling, and establishes the requirements
for field duplicates and for field blanks. Sample containers
wer2 obtained from the EPA sample bottle depository in Miramar,
California. Table 26 shows the quantity of samples and field
duplicates taken during testing.

RCC performed the sampling activities, with the exception of
emissions testing which was dane by Entropy Environmentalists,
Inc. The analytical work was performed by Enseco, Inc. Rocky
Mountain Analytical Laboratory in accordance with EPA protocols
established in the EPA document SW846. Sample collection and
identification, sample volumes, handling, in-house preservation,
chain-of-custody, and transportation techniques and methods were
identified and recorded by RCC. The sampling and analysis woerk
met the objectives as outlined in the plan, including collection

of the requisite number of duplicate field samples and field
blanks.

Enseco’s laboratories operate under a rigorous QA/QC program
designed to ensure the generation of scientifically valid,
lTegally defensible data by monitoring every aspect of
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TABLE 26.

SAMPLE QUANTITIES AND FIELD DUPLICATES

Stream

Metals pPCBs TCLP Appendix X VOA BNA TEA 086G
Sludge feed 16 (2) 16 (M) 2 (0 1 -- 4 (1) - -
Product solids 8 (3) 3 (0) 8 (2) -- 2() I(H 21y 8 (D
Product oil 9 4 (D -- -- 4 (N L Ly -
Product water 8 (1 3(N -- 1.(0) 2.(N 1(0) 2¢0) 2N
Treated product water 8 (D 2 (1) -- 1 (hH 2 (0) 2(N 2 2«

Source: Resources Conservation Co. Data Summary, Rev. 3, April 18, 1988. See Appendix B.

This table is a summary of Tables 1, 6, 10, 15, and 19 of Appendix 8.

Quantity in parenthesis is the number of duplicate field samples taken.
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laboratory operations. Routine QA/QC procedures include the use
of approved methodologies, independent verification of
analytical standards, use of duplicate laboratory control
samples to assess the precision and accuracy of the methodology
on a routine basis, and a rigorous system of data review. Data
sheets contain a listing of the parameters measured in each
test, the analytical results, the Enseco reporting limits, and
reqgulatory limits whe,e established.

Enseco’s quality control program is based upon monitoring
the precision and accuracy of an analytical method by analyzing
a set of duplicate Laboratory Control Samples (LCS) at frequent
well-defined intervals (Tables 27 and 28). An LCS is a
well-characterized matrix that is spiked with target compounds
at 5 to 100 times the reporting limit, depending upon the
methodology being monitored. The purpose of the LCS is not to
duplicate the sample matrix, but rather to provide an
interference-free, homogeneous matrix from which to gather data
to establish control limits. These limits are used to determine
whether data generated by the laboratory on any given day meets
quality control objectives.

Control limits for accuracy (percent recovery) are based on
the historical average percent recovery, +3 standard deviation
units. Control 1imits for precision (relative percent
difference) range from 0 (identical duplicate LCS results) to
the historical average relative percent difference, + 3 standard
deviation units. These control limits are fairly narrow based
on the consistency of the matrix being monitored and are updated
on a quarterly basis. For multi-analyte determinations, eighty
nercent of the accuracy and precision measurements must be
within control limits for the QC lot to be considered
acceptable.

For organic analyses an additional control measzure is taken
in the form of a Surrogate Control Sampie (SCS). The SCS is a
control sample spiked with surrogate standards, which is
analyzed with every analytical lot (Table 29). The recovery of
the SCS is charted in exactly the same manner as described for

the LCS, and provides a daily check on the performance of the
method.

Accuracy for LCS and SCS is measured by Percent Recovery.

% Recovery = Measured Concentration x 100
Actual Concentration
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TABLE 27. LABORATORY CONTROL SAMPLE REPORT: GAS CHROMATOGRAPHY/MASS SPECTROMETRY

* Concentration Accuracy (%) Precision (RPD)
Analyte Spiking Measured L€S1 LCS2 Llimits LES  Limits
LCS1 LCS2
Pentachlorophenol 100 69.1 69.1 69 69 9-103 0.0 50
Phenol 100 60.6 60.3 61 60 12-89 0.5 42
2-Chlorophenol 100  75.7 70.1 76 70 27-123 7.7 40
4-Chloro-3-cresol 100 71.4 71.1 71 70 23-97 0.4 42
4-Nitrophenoi 100 69.1 75.8 69 76 10-80 9.2 50
1,2,4-Trichlorobenzene 50 37.4 32.8 75 66 39-98 13.1 28
Acenaphthene 50 35.8 37.% 80 75 46-118 5.7 31
2,4-Dinitrotoluene 50 52.1 33.7 104 107 24-96 3.0 38
Pyrene 50 53.4 49.4 107 99  26-127 7.8 31
N-nitrosodi-n-propylamine 50 38.3 36.6 77 73 41-1i¢8 4.5 38
7 .5 2.5

1,4-dichlorobenzene 50 35. 71 63 36-97

—

* Test: BNA on reagent water (ug/1)

TABLE 28. LABORATORY CONTROL SAMPLE REPORT: GAS CHROMATOGRAPHY

. Concentration Accuracy (%) Precision (RPD)
Analyte Spiking Measured LCS1 LCS2 Limits LCS  Limits
LCS1 LCS2

Arochlor 1254 5.0 4.2 3.9 84 78  20-160 7.4 20

* Test: BNA on Reagent Water {ug/1)
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TABLE 29. SURROGATE CONTROL SAMTLE REPORT: GAS CHROMATOGRAPHY/
MASS SPECTROMETRY

Concentration Accuracy (%)
Ana]yte* Spiking Measured SCS Limits
Phenol-D5 200 122 61 10-94
2-Fluorophenol 200 118 59 21 100
2,4,6-Tribromophenol 200 163 82 10-123
Nitrobenzene-D5 100 70.4 70 35-114
2-Fluorobiphen /1 100 70.9 71 .43-116
Terphenyli-D14 100 85.5 86 33-114]

* Test: BNA on reagent water (ug/1)

Precision for LCS is measured by Relative Percent Difference
(RPD).

RPD = Measured Concentration LCS1 - Measured Concentration LSC2
(Measured Concentration LCS! + Measured Concentration LCS2)/2

A1l samples analyzed concurrencly by the same test are
assigned the same QC lot number. Projects that contain numerous
samples analyzed over several days may have multiple QC lot
numbers associated with each test. The QC information
illustrated in Tables 27, 28, and 29 chows the LCS and SCS
recoveries from the QC lots associated with the samples, and
control limits for these lots.

The samples taken during the twenty-four hour test period
were received at RMAL in March 1987 under EPA Case #6955, and
were jogged in under two separate projects according to matrix
type. The soil samples were assigned numbers JB662, JB669,
JB677, JB680, and JB681. The water samples were assigned
numbers JB661, JB663, JB664. JB665, JB666, JB667, JB668, JB6TO,
JB671, JB6&72, JB673. JUB674, JB675, JB679, JB682, JB68S, JB686E,
JB687, and JB6838.

The soil samples were analyzed as medium level soils.
Samples JB662 and JB667 were also analyzed at low levels for the
pesticide analysis, to achieve low detection limits. Since
these samples were contaminated with organic compounds, the
detection limits were lowered only by 30% in the low level
analysis. Samples JB662 and JB667 were analyzed for volatile
organics. Both samples foamed in the purge and trap unit during
the analysis, and both contained Hazardous Substances List (HSL)
aromatic hydrocarbons and acetone. Sample JB662 contained two
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chlorinated hydrocarbons below reporting detection limits.
The samples contained three classes of tentatively identified
(TIC) volatile compounds: aromatic hydrocarbons; amines; and
saturated hydrocarbons. No HSL pesticides were found in
either sample. Samples JB669, JB630, and JB68]1 were analyzed
for semivolatile organic compounds only. The samples all
contained HSL polyaromatic hydrocarbons below reportabla
detection limits. Samples JB669 and JB680 were contaminated
with HSL phenolic compounds and sample JB669 contained a
carboxylic acid. Al]l three samples were heavily contaminated
with saturated hydrocarbons in the semivolatile fraction.
Cther TICs found in the sample set were aromatic hydrocarbons
and non-HSL polyaromatic hydrocarbons.

The water samples were analyzed for a single fraction.
The samples which were analyzed for volatile organics mostly
contained three common compounds: acetone ranging from 2300
to 7000 ug/1; 2-butanone ranging from 520 to 1500 ug/l; and
triethylamine {N,N-Diethylethaneamine) ranging from 300 to
2200 ug/l. A saturated hydrocarbon was identified above
reportable detection limits in three nf the five samples.

The samples analyzed for semivolatiles contained three HSL
compounds: Benzoic acid ranging from 500 to 4600 ug/1;
4-methylphenol ranging from 340 to 730 ug/}; and phenol
ranging from 380 to 1900 ug/l. An examination of the
chromatogram for all of the samples between 5 and 15 minutes
showed several very large carboxylic acid interference peaks.
A1l the target compounds within this area experienced
retention time shifts, however, only benzoic acid in sample
JB665 had a relative retention time shift of greater than
0.06. Benzoic acid was also found in all other samples
analyzed in this sample set. Three classes of tentatively
identified compounds were found in the semivolatiie
fractions: «carboxylic acids; amines; and saturated
hydrocdarbons. The carboxylic acids were the most concentrated
organic contaminant found throughout the sampie set, ranging
as high as 79000 ug/1 in sample JB665. No HSL pesticides were
found.

A1l surrogata compound recoveries for the volatile
fractions of both sample sets were within quality control
limits. In the pesticide fraction, several samples had the
surrogate diluted out, and thrue others had interfering peaks
in the chromatograms, which prevented the calculation of the
dibutyl chlorendate (DBC) recovery In the semivolatile
fraction, several samples had the surrogate tribromophenol
above its statistical QC limits. Sixteen spike compound
recoveries in the volatile and semivolatile fractions were
outside QC limits in the matrix spike (MS) and matrix spike
duplicate (MSD) samples. Many of the recoveries and
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corresponding relative percent differences were outside QC
limits, due to the complexity of the contamination within each
sample.

Supporting data for the results given above are available
in the six vo umes developed by Enseco, Inc. Rocky Mountain
Analytical Laboratory, entitled "B.E.S.T. Clean Up,
Performance Test Results". Supporting testing and system
operating data exist also in the logbook records, computer
control system archival 7iles of operations during the test
period, and cha.n of custody records of the samples taken and
retained by Resources Conservation Co.
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SAMPLING AND ANALYSIS PLAN
for
Performance Evaluation Testing

B.E.S.T. Sludge Processing System
General Refining Co. Site
Garden City, Ger-gia

1.0 BACKGROUND

Resources Conservaticn Co. has developed and tested a prototype
solvent extraction based processing system for use in treating a
variety of olly waste sludges. Such sludges may be used oil re-
refining wastes, such as have been encountered at the General
Refining Co. site, or petroleum refining sludges, suck as RCRA
listed wastes K-O48 to K-052. The system's overall process
approach is to physically separatc the incoming sludge into its
components of oil, water, and sclids. This separation of the
phases makes further treatment or disposal easier. The hazardous
characteristics of sludges can potentially be isolated in a
spe~ific phase fraction, allowing each fraction to be treated
more efficiently.

2.0 OBJECTIVE

A broad evaluation of the performance of the B.E.S.T. process
concept, including environmental emissions, is desired. This
ev2luation should be representative of the performance of the
system while processing the material from the General Refining
Suparfund site. All important process parameters shall be
identified and recorded. Composition of sludge feed into the
unit, and composition of processed oil, water and solids will be
determined by analysis of randomly taken samples. The dats
should permit a comprehensive evaluation of the system
performance during the test period.

Due to the short test preparation period and the limited
manpower, the test will focus on the chemical composition of
various streams, and not on the mechanical or electrical
parameters that may determine the through-put and economic
parameters. No attempt will be made to determine the chemical
composition of the various sample streams ac a functlion of
through-put.

3.0 TEST PERIOD

The test period shall be from 14:00 hours on Thursday, 26
February, 1987 to 14:00 hours on Friday 27 February, 1987-
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oystem Description

The General Refining Site is the location of a former cil
recycling operation. Used motor oil was reprocessed at the
facility for resale. Waste sludges were dumped in four sludge
ponds at the site. There are also earlier lagoons which are
presently backfill:i with filter cake from a filter press
apparatus used in uhe process.

RCC, under subcontract to Haztech, Inc., is processing the
sludges under a SUPERFUND Removal Action. The sludges exhibit a
number of unusual ohysical properties which will be defined by
physical testing <r the raw sludge materials.

The sludge is removed from ponds by use of pneumatic sludge
pumps. The sludge is then screened in a SWECO Screen "trash
rack" to remove debris larger than 1/4"., Screened sludge is
stored in a large surge tank, capacity approximately 50,000
gallons. The tank was part of the existing site inventory. It
has been modified to allow cleaning of larger particle size
debris which tends to settle to the bottom of the tank during
processing.

Sludge is removed from the surge tank and sent to the B.E.S.T.
sludge processing unit skids via a moyno type sludge pump. The
raw sludge sampling point ( discussed later ) is at the outlet
of the moyno pump.

The central apparatus of the B.E.S.T. sludge processing system
consists of 6 skids of process equipment. The apparatus
primarily consists of a method to mix the TEA with the sludge at
low temperature, a centrifuge for particulates removal, an
2pparatus to raise the temperature of the mixture thereby
achieving phase separation via decantation, and means to recover
sclvent from the water and oil streams. Products are dry solids,
oil, and water. Presently, the water 1s taken to an additional
water treatment system, and the oil to an oil polishing system.
Primary additives to the central apparatus are the solvent,
Triethylamine, antifoam, and diesel fuel. Triethylamine is the
solvent used in the extraction process. Antifoam is used to
control foaming in the water TEA stripping cclumn. Diesel is
used to decrease viscosity of the oil fraction. Viscosity
reduction allows the o0il to flow freely down the stripping column
trays. Attachment (X) shows why this is necessary on this
particular site. As can be seen, the viscosity of the oil is a
function of water content. At a water content of about 65 %, the
viscosity is so high that it prevents the oil from fiowing down
the trays, greatly decreasing the TEA stripping efficiency of the
apparatus. Lowering the viscosity enables the stripping colum
to remove TEA from the oil fraction more efficiently.
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4.0 SAMPLING PROCEDURE

Sample locations are identified below. Specific valve locations
shall be noted and the locations recorded by photo. Photo of the
TEA recycle point Pump T-~324 (solvent recycle pump) done on 2/27.

In order to take samples as representative as possible, it was
decided in conjunction with EPA Region 10 representatives that
sample stations should be sampled at random intervals over a 24
hr. operation period. The exact number of tests to be analyzed
at each sample station is outlined in section 8.0. Because of
limitations in physically taking the samples, the random times
generated for sample gathering were rounded to the nearest 15
min. interval. Section (*¥***) shows a schematic representation
of the 24 hr. sammling matrix used for sampling on-site.

Sample locations fcr this sampling are as follows;
(refer to ligquid separation flow schematic of the unit)

Feed Sludge

It was very difficult to decide where tc get a representative
feed sample. Tha only location where a feed sample could be
obtained downstream of the sludge feed pump (P-405) was at a '"T"
in the line about 4 feet from the pump. Because of the variance
in consistency in the feed sludge and the variability in the
amount of entrained water contained in the sludge, obtaining
representative samples of the feed was thought to be the most
questionable of all the sample stations. The reason for this is
that the sample has to negotiate a right angle turn to reach the
sample port. Because of the viscosity and density differences
between the sludge and the entrained water, confidence in
obtaining a completely representative sample from this location
could not be achieved. As a consequence, additional samples were
taken at this location to help determine sample variability.

Product Solids

It was desired to take all samples where actual process streams
were flowing. Unfortunately, this was not possible for this
station due to the equipment used to convey the solids from the
dryer to the product solids bin. This conveyor does not operate
continuously, but only on demsnd from a sensor located within the
dryer (see C-1038 on flow diagram). Becaue of the intermittent
nature of the solids discharge from the unit, it was agreed that
obtaining the sample from the top of the product solids bin where
the solids drop onto the collected solids pile would be the best
alternative. This would ensure that the solids collected would
he representative of the most current solids produced by the
unit. -3



Product 0il

The oil product was sampled from the outlet of the oil polisher.
The 0il polisher is a device for the purpose of lowering the
residual water content of the oil prior to discharge from the
unit to a holding tank. The sample was collected from the oil
polisher product line downstream of the Moyno pump.

Raw Product Water

The raw product water (prior to water i «¢atment) was taken at a
point where it enters the water treatmert plant by the trim
caustic pH probe. This is at a point before any water treatment
plant holding tanks and represents water just as it is produced
from the main B.E.S.T. unit.

Treated Product Water

It was desired to take this sample just after the two stage water
treatment system. This sample was taken at the point where the
treated water overflows from the turbidimeter sampling point,
Jjust prior to the pump which pumps the treated water to a holding
tank.

Process Air Emissions

There are two main gas vents on the B.E.3.T. unit. One is from
the nitrogen purge system. The other vent is connected to the
vent condenser. Due to the fact that RCC does not currently have
the expertise to reliably sample and measure these gas streams,

an independent company will heve to be employed to carry out this
phase in the testing.

5.0 Sample Containers

Sample containers were obtained from the EPA sample bottle
repository in California. Sample bottles were from QA/QC
controlled lots and were received at the site with custody seals
intact. Sample bottles were secured in lockers at the site.
Cases were opened only as and when necessary to support sampling
operations. Container types utilized are as follows:
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Metals
VOA's
PCB's
BNA's

TEA

H20 0il

1 litre pcly 2- 40 ml VOA
2 40 ml VOA's 2- 40 ml VOA
1- 32 0oz. gl. 1- 40 ml VoA
1 - 32 0oz. gl 2- 40 ml VOA

1 - 40 ml VOA 1- 40 ml VOA

6.0 ANALYTICAL METHODS

Sludge

1- 32 oz. gl.

2~ 40 ml VOA

1- 32 oz. gl.

1- 32 oz. gl.

Solids
1-32.0z gl.
2- 40 ml VOA
1- 32 oz. gl.
1- 32 oz. gl.

1- 32 oz. gl.

Evaluation of test samples shall be by the following test methods:

1. Test T-1

Total Metals:

Include the following metals:

Al
As
Ba
Cr
Cu
Fe
Hg
Mn
Ni
Pb
Se
Zn

(Volatile Organic
EPA Method 624 Purge & Trap GC/MS

2. Test T-2
VOA's
Analysis)

3. Test T-3
PCB's:

EPA Method 608 GC/ECD
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1C.

1.

Test T-4

BNA's
(Base-Neutral-Acid Extractables) EPA Method 625 GC/MS

Test T-5
Triethylamine Packed Column GC/FID
Test T-6

01l & Grease EPA Method 413.1 Partition Gravimetric
(for water fraction)

Test T-7

TCLP
(Toxicity Characteristic Leaching Procedure) November 7, 1986
Federal Register Appendix

Do metal spectrum as shown above for the Total Metals.

Test T-8

011 & Grease Standard Methods for the Examination of
Water and Wastewater, 15th Edition, 1980 Method 503 D. (for
solids fraction)

Test T-9

Physical Data TBL
As appropriate

o

temp

viscosity

particle size
process physical separation performance monitoring

Test T-10

BTX in gas stream
(Benzene, Toluene Xylene) Carbon Bed - Purge/Trap GC/MS

Test T-11

Mercury in gas stream; EPA Method as used by Entropy
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7.0 SAMPLE STATION IDENTIFICATION
Key sample stations have been identified as follows:
A. Sludge Feed to unit
B. Water out of B.E.S.T. Skid
C. Solids out of B.E.S.T. Skid
D. 0il out of B.E.S.T. Skids (after polisher)
E. Treated Product Water
F. Water Treatment Plant Sludge
G. Air Emissions
8.0 SAMPLE GATHERING PROCEDURE/PLAN

Samples were gathered from the locations identified in __
above as follows:

Station A B C D E F G
Metals 1ér 8r 8r 8r con. 8r end
voa NO 2r 2r 2r con 2r 2r
PCB's 8r 2r <2 2r NO 2r 2r
Diva's 4r 2r 2r 2r NO 2r 2r
TEA NO 2r 2r 2r NO 2r 2r

Sample time are at the frequency indicated at random times.

The random numbers for sample frequency were generated on a
portable calculator, Model HP-11C, S/N 2442413899. The random
number is generated as a part of a uniformly distributed pseudo-
random number sequence based on "seed" used to initiate the
sequence. The calculator manufacturer’'s instruction book
indicates that the program passes the spectral test (D. Knuth,
Seminumerical Algorithms, Vol.2, 1969.)
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The Random Number generation procedure resulted in sample times
as follows:

For Location A: Raw Sludge Feed

2:16
3:33
3:39
3:49
4:31
434
6:16
10:36
15:45
17:27
19:11
19:50
20:40

For Location B:

OWWOWWO oW =
w
-

N —

For Location C:

For Location D:

4:43
10:58
13:14
14:47
16:30
19:21
21:30
23:29



For Location E:

1:51
7:33
13:51
18:36

Field Duplicates:

Field Duplicates equal to 10 % of field samples
will be gathered.

Field Blanks:

Distilled water Field Blanks in 32 oz. glass
containers were placed in ice chests included with
the sample shipment to the laboratory.
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B.E.S.T.™ SLUDGE TREATMENT PERFORMANCE SUMMARY
GENERAL REFINING SITE
26 FEBRUARY — 27 FEBRUARY, 1987

SAMPLE IDENTIFICATION

AR

EMISSIONS "G” f
ol "o
@am ™ -
SLUDGE °A o] _BEST.™sLunce
— e
|
|
' ™
| B.£.S.T.™ PROCESS
| PRODUCT WATER °B"
I
| #
- I WATER TREATMENT WATER "E”
WATER TREATMENT PLANT (FINAL EFFLUENT)

BLOWDOWN SLUDGE “F"

FIGURE 1
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TABLE 1

Raw Sludge Peed

Sample Location Identificatioa °"A"

Discrepancics

PCR's TCLP Appendix IX
16:15 (X) (X)
t7:30 {X)(X)dup {X) A
£7:45 {1 A
18:00 tX} A
18:30 tx) A
18:45 (X} (X)
10:15 (Xi X dup (X} X dup
¢G:30 {X1 A
05:45 txXy A A*
67:30 {X) {X)
09:15(9:251% tX} A
09:45 +X) A A
10:45{14:00 {X) tx)
11:00(dup? (X)) A
12:145 tX) X3
1):00 ix) t{X)

X = To Be Tested
iX)= Completed
A = Added Later

(X}

3}

1)

Additional PCS analysia added at
the rtequest of J. Barich

TCLP & Appendix IX added at the
tequest of D. Pepson of EPA Land
Disposal Restraictions Program

Sample (Tag ¢ 1038) tor field dup
at 2726 20:15 wvas pnot asnalyzed
(shipment confitrmed)

Field dup for BRA on 2/26 17:45 qgot
entered into RMAL as one sample; as
a consequencs was not analy.-d.



TABLE <
METALS CONCENTRATION IN RAW SLUDGE
GENERAL REFINING SITE
({mq/kq}
BMAL/EPA Sample No.

005 a06 0712 007 008 oLl 012 a1l 024 039
Netars T
Al 460 . J40. 380. 380. 420. 330. 190. 420. 42). 470,
As «0.6 «0.6 0.6 0.6 «0.6 0.6 .6 .6 ¢.6 «.6
Ba 210. 190. 250 260. 120. 160. 270. 3l0. 310. 220.
Ce 6.2 ) 6 6. 7 S 17 7 7 5
Cu 23. 21. 24, 4. 24. 21, 25. 30. 27. 1.
ra 680 . 670. 150, J40. 770. 660. 740. 770. 752, 720.
Pb 2,700. 2,700, 4,000. 3,100, 3, 600. 2,200. 3,400, 4,300. 3,700. 2,800,
Mn 5.8 4.2 5.4 4.9 5.3 4.5 5.2 5.0 4.9 4.7
Hg «.05 .05 ¢.05 ¢.05 1.05 <.05 «.05% .05 .05 .05
B 4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
Se 4. 2. 4. 4. 4. 4. 4. «2. 4. 2.
zn 3to 280 340 300 329. 270 310 330 j10. 280
ﬂ—_;;; o 05)- ;50 0s1 o ;;:— G665 - 00 T ;_-—- B ~‘—-; ___________ ; ——————
Al 430 150 180 170 380, 360 420 194 40.0 17 {
As .6 .6 <. 6 «.6 .6 <.6 <10 <.6 - -
Ba 360. 18a. 200 . 180. 260, 160, 236. 239. 66 .6 i7.
Cr 7 S 7 6 7 6. [ 6.2 81 17
Cu 27. 24 29, 26 . 4. 24 23. 23.5 5.4 12,
fe 170. 670. 750. Jte. 700. 670. 710. 719, 39. 12,
Ph 4,100 3,200. 1,3¢c0. 3,200, 2,300, 2,700, 2,900. 1,223, 571. 17.
Mn 5.4 4.4 5. 4.9 L 4.4 4.4 4.86 0.4 17.
Hg ¢<.05% <.05 .05 «.05 .05 <. 05 «.05 .05 17
i 4. 4. 8. 4. 4. 4. 4. 4. 17,
Se cd. «2. <q. 4. 4. 4. «q. 4. 17.
Zn 350. 3joo. 33o. 320. Ji0. joo0. 280. Joé6. 21. 17.
J
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TABLE )

RAW SLUDGE FEED
{mq/kqg})

RMAL/EPA Sawmple §

007 012 074 0¢5 X 0
___________________________________________________________________________________________________ e e e m—
SemiVolatiles
Bis-(2-ethylheryliphthalate 3. <4 <7 19. 4. 3s.
Chrysena 1.1 45 7. 5.6 3.7 2.5
Fluorene 3.4 4. 7. 4.2 1.9 2.2
2-rethylnaphthalene 17. 36 . 41 50. 42.5 7.047
N phthelenes 22. 22. 28 jo. 25.5 4.121
N-nitresidiphenylsmine S.6 i.8 7.5 8.3 6.55 1.626
Phenanthcene 1. 13, 16. 17. 14.7% 2.06
fhenol 4.5 4. 7. 3. 5.1 2.6
1,2-dichliorobenzens Y. (@ 3. 1.} 82 1.6
Fluncanthene 3. 3. ). 3.7 .92 1.8
Pycens (@ 3. [N 3.6 .9 1.8
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TABLE &

TCLP EETRACY (% RAW SLUDGE
GLAEKAAL REXFIRING SITE

Constituent

Al

Ae

Ba

Cr

Cu

re

(1]

Mn

Hq

Nt

Sa

in
PCB8’s
Acetone
Benzene
2-butanonas
Cthylbensene
4-methyl-2-pentanone
Toluens
f, 1, 1-Trichlorethane
Teichloroethens
Xylenes
M-Xylenes
0+P Xylenes
Bist2-ethylhexyl)phthalate
Napthalene
1-Methylnapthalene
2,4-dimethylphenol
{-methylphenol
Phenol
2-aethylphenol

(mg/L)

-“ADeCDAaDOODOO~ADOOLO ~ O A~

ARAL/EPA Sssple N0,

.008

.04
.13
.03
.12
.02¢
.054
Y
.027
.02%
14
.066
.07
1)
.0213
.0}
.081
-1
A1
.01

CO0OO0O0O0O0 ~D0DDO0D0OODOO LG -

.027
.01l
.11
.26
.42
.040

R At ol T

[
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Tetrachlorodibenso-p-dioxins
Pentachlorodibenso-p-dioxins
Hexachlocrodibenso~-p-dioxins
Heprachlorodibenso-p-dioxins
Octachlorodibsngso-p~dioxins
Tetrachlorodibengsofurans
Pentachlorodibenzofurans
Hexachlorodibenzofurans
Heptacholoribensofurans
Octarhlorodibenzofurans

Samspled: 02/271/81
Anslysed: 05/05/87

N.D. o Not detected

RCC -~ SAMPLE NO. 1078
LAB ID NO. 61109-030

TASLE

RAW SLUDGE FEED

CRLORINATED DIOXINS AND
EPA NETHOD 8280

FURARS
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RAV PRODUCT VATER
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TABLE §
Rav Water Product

sSasple Location ldentificstion "B"

21 :

1)

2):

14:00(00:15)

09:1%(09:20)

10:

100

10

:00

3o

43

{X)
{1
{X)
(x)
(X))
(x)
(X)X dup)

{X}

Pest/
pPCB’y TCLP Appendix 1Y VOA BNA TEA
(x)
tX)tx dup)
{(x)
(x)
(x)
(x)
(x)
(X} X dup A

Oisccepancles:

X w Yo 8¢ Tested
(X)= Completed
A = Added Later

1) BNA not analysed for 2,27 10:183
1) 2/217 10:485 rield duplicste was broken in transit

J) O & G rield dup was not snajysed

{X) x dup

s i

S U

o A RN

BV Bt Y, e b e e Fam e e L B < emiarn T




TABLE 7

RAW PRODUCT WATEKR
{mg/L)

RMAL/EPA Sample §

MJC201 MJC204 MIC205 MJC206 MIC208 MJC02) MIC221 MJC222 M3IC225 x o n
Netals ] 1

M 431.6 65.7 11.0 64.13 51.0 23. $4.5 75.3 91.4 60.0 19.8
Yo .12 .12 .12 «.12 ¢.12 N/A .12 .12 <. 12 - - -
As .1 .1 «.1 .1 .1 .04 .1 .1 .1 - - -
Ba .21 67 56 .57 .557% 1.0 1.18 1.60 1.19 .81 . 433 9
Be ¢.005 «.005 «.005 «.005 «.005 R/A «<.005 €.005 ¢.00% - - -
cd 028 .028 .052 .038 .045 N/A .058 .080 .063 049 .018 L}
Ca 80. 6.1 49.5 41.3 36.2 N/A 31.6 8.0 30.6 47 18.2 8
o 4 028 .062 .079 .087 .08} .09 114 155 121 .091 .036 9
Co €.025% «.025 «.0625 €.025 «.025 N/A «.025 «.025 €.025 - - -
Cu 116 .212 174 172 <341 .35 .294 .325 .149 L2317 .091 9
rs 1.68 4.93 6.47 7.94 5.95 7.3 14.1 19.9 16.3 9.40 5.98 9
Pb 13.2 57.5 80.4 86.0 73.0 56.0 158. 230. 206. 109. 1. 9
Mg 198 .816 816 1.06 .87% N/A 3.20 3.2 2.55 1.70 1.28 L}
Mn 026 .042 .040 .054 .047 .06 .111 .149 .106 .071 041 9
Hg 0003 .0003 .0003 .0007 .00607 «.0001 «.002 «.002 .000 .00013 .0003 9
Mi 069 101 124 .120 112 «.08 . 145 .193 .189 117 .059 9
.4 18.7 20.4 19.9 17.9 18.7 N/A 13.4 16.6 18. 17.9 2.2 8
S .05 <.09% «.05 ¢.05 «.0S .08 ¢.050 ¢<.05 .09 - - -
Ag .02 <.02 .02 .02 .02 N/A «.020 .02 €.02 - - -
Ns 2,800. 2,910 3,080. -,7130. 2,880. N/A 1,490. 2,890. 3,320. 2,512. 902. 8
Tl .019 .022 .018 .01 .016 N/A .018 .018 .018 .016 .007 8
sn .1 .1 .1 .1 «.1 N/A .1 .101 .1 - - -
v «.015 «.Qt15 «.0 .01% «.015 N/A .025 .028 .034 - - -
Zn 2.3% 4.49 6.2 T7.214 6.71 4.4 11.5 14.5 12.6 7.8 4.1 -
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RAW WATER VOLATILES

AMAL/EPA Sample §

TADLE 8

(mg/Ly

JB66)
Volatiles
Chlocomsthane «t.0
Methylene Chloride 0.12
Acstone 5.70
l-butanone 1.30
Tciethylamine 2.20

(Estimated from GC/MS output)

Totasl Xylenes «0.5

JB664 JB67:
0.ttt «2.5%
0.12 ° 1.3
7.00 6.10
1.50 2.8
0.10 0.87
0.098 0.93




TABLE ¢

RAW PRODUCT VATER
(mg/L)

RRAL/EPA Sample §

JBE6S JBé7d JB674 x @
sewiveravite T
Bisi2-ethylhexyl)phthalata .13 .2 .13
Chrysene ¢.13 <. 2 €. 13
Fluorene <.13 .2 .13
1-Methylnaphthalene <. 13 ¢.2 .13
Naphthalene <.13 «.2 <.13
N-nitrosidighenylamine <.13 .2 .13
Phenanthrene «.1) <. 2 ¢.13
Phenol .38 1.9 1.6 1.29
1,2-dichlorobenzene <. 1] ¢<.2 .13
fluoranthene <.13 .2 .13
Pycene .13 .2 .13
4-methylphenol .14 .73 .63 .57
Bangzoic Acid 4.6 1.2 1.2 2.3
4-chloco-3-methylphenol <. 13 <.2 ¢.13
Butylbenzylphthalate .13 .2 ¢.13
2,4-dimethylphenol <.13 .08 L0513 .03

o et

MR i e e o ARt et 1 ek + o e e o e b b e i % i
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TABLE 40
Product Solids

Sauple Location Identificationm *C°

Time Metals PCB s TCLP Appendix IX VOA BNA TEA 046G Phys
15:15 x) A 1%} X

15:30 [} 4) (X} (X¥ (x4 (xi )
24:00 {X340) {X3tx dup) (x) (X9 A dup }
oaixs {X;2-A dups (X} N dup {X} {X){X dup) -
08:45 X)) {X} : X .
10:00 iX) (X} x (X} X dup X )
t1:30 (X3 (X9 {X) X dup ¥ i}
12:00 {X) (X} A .(KHX dup) (X} )

X = To Be Tested
{X)= Completed
A = Added Later
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TABLE 11

YTOTAL RMETALS IN PRODUCT SOLIDS
GENERAL REFINIRG SITEK
(mg/kq)

PRODUCT SOLIDS

TOTAL METALS

RMAL/EPA Sample Wo.

MJC202 MJC203 MJIC212 MICT213 HIC218 070 MIC219 MJC2120 MIC224 MIC226 MJICI68 x ] n
Metals
Al 2,49%90. 2,5%130. 2,180, 2,450. 1,870. 2,300. 3, 100. 2,450. 3,000, 3,200, 1,210, 2,725. 352. 11
Sb «13. <13, «13. <13, «12. N/A €25 . «12. «12. <12. «<12. - - -
As 5.2 «<5.12 5.} «5.) 5.2 <.2 «5.2 5.2 <S. 1 «5.1 «S5.1 - -
Ba 554. 505. 516. 549 . 105. 140. 32t 1%0. 578. 416. 581. 412. 190. 11
Be .52 .52 ¢.5) «.5) .82 N/A 1. 2.4 .51 .S .51 - - -
cd 1.1 <2.6 }.a8 1.5 4.5 N/A «5.2 7.6 3. 3. 4.7 1.4 2.2 10
Ca 13,900. 131,100. 14,400, 13,100. 11,900. N/A 14,200. 12,600. 12,300. 16,200. 16,600. 13,830. 1,578. 10
Cr 19. 19. 19. 18. 0. 18. 1. 22. 213, 24. 6. 20.8 2.6 11
Co 2.6 2.6 <2.7 «2.6 2.6 N/A «5.2 4.3 4.2 2.8 «2.5 - . -
Cu 103. 101. 112. 105. 115. 100. 134. 114. 112. 136. 137. 115. 14. 11
Fe 4,970. 1,900. 4,460, 4,650, 5,220. 4,000. 5,290. 4,500. 4,760. $,200. 5,710. 4,451. 1,382, 11
Pb 18,800. 18.800. 21,300. 20,000. 24,700. 21,300. 15,100. 23,1200. 31,100. 27,300. 49,300. 22,809. 4,886. 11
Mg 515. 533, 506. 526. 552. N/A 608. 155. 571. 641. 679, 589. 82. 10
Ma 26 . 7. 25. 5. 26. 23. 26. 24. 23. 27. 29 . 23 .7 6.1 11
Hg .1 .1 0.1 <.t .1 .007 N/A .1 .1 .1 .} vl - -
Ni 10. 8.4 8.6 7.9 9.1 8. 10. 9.5 1.8 8.6 10. 7.8 3.1 11
K 218. 271. 241. 261 . Jjol. R/A 228. 480. 3134. 291, 387, j01L. 81. 10
Se 2.6 2.6 2.7 2.6 2.6 8. €2.6 €2.6 <2.6 €2.5 2.5 - - -
Ag «2.1 2.1 «2.1 2.1 2.1 N/A <4.2 1.9 «2. 2. «2. - - -
Na 75,100. 74,800. 93,300. 84,600. 47,000. N/A 10,300. 88,000. 81,700. 87,900. 87,600. 77,030. 24,18, 10
Tl «5.2 5.2 5.3 «5.1 «5.2 N/A 5.2 «5.2 ¢5.1 5.1 «5.1 - - -
5n 11. 16 . «11. «11. «10. N/A «21. «10. 10. 3o. «10. 16.75 9.22 10

6.9 6.2 5.8 6.) 5.5 R/A 4.4 1.7 7.1 7.6 7.4 6.5 1.05 10

Tn 909. 862. 902. 839. 1,030. 930. 1,210. 972. 1,040. 1,240. 1,260. P ,018. 154. 11

i et P e e e i e’ s

s s

s s e < -

D Al o e ot
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TCLP EXTRACT OF PRODUCT SOLIDS

TABLE 12

GENERAL REFPINIRG SITE
(mg/L)

RMAL/EPA Sample No.

001
Conmatituent
Al 1.1
As .0}
Ba ¢<.013
Cre «.05
Cu <.0)
e 1.8
?b 5.9
Mn .44
Rg «.001
Ri .2
Se «.04
Zn 2.
Ethylbenzenes .52
Toluene .17
T-Xylenes(B .28
M-Xylene .11
0,P-Xylenes .15
2,d-di-.thylp&cnol .019
4-mathylphanol .037
Phenol .0)1S

{-methyl-2-pentanane ¢.05

Benzene «.025

Trichloctocethene ¢.025

004 021
1.0 1.3
.03 <.06
«.03 «.05
«.05 <. 1
<.03 ¢<.06
1.6 1.8
5.2 11.
.43 45
<.001 «.001
.2 «. 4
.008 «.008
21, 12.
N/A .054
N/A .18
H/A -3t
N/A .14
N/A .16
N/A .013
N/A .051
M/A 040
N/A .052
N/A «€.025
N/A ¢.025

44

¢.001

<

22.

.04

.09¢
.38
.51
.24
.27
.018

071

.059

.025

.025

1.9 N/A L.7
.06 N/A ¢
¢.05 N/A ¢
.1 N/A <.
.06 N/KA <
4.7 N/A 4.
1.0 N/A 1.
.52 N/A
.00l N/A «
.4 N/A ‘.
.04 N/A [
5. N/A 25.
.12 .14
.42 .56
.71 .12
.30 N/A
4l N/A
L0113 .0086
.060 .029
.020 .01
«.05 .10 ¢
(.025 .05 [N
.030 .030 <90

.06

.05

.06

.49

.001

.04

.059
.22
.31
.15
.16
.013
.057
-033

.08

025

.25

<.05

«.06

.49

26.

.042

.16

.21

.099

.11

L0114

.045

.013

¢.025

¢.025

.05

N/A
.54

«.001

30.

.090
.17

.07}
.093
.01
.050

.01e

«.025

«.025

12.

3

.61

.002

.08

3.

ND

.11

097

.052

.05

.025

.025

.49

.11
.251
.369
147
.176
11
.0495
.026

11

.006

.46

1.796

.059

.16

.158

.22

.013

SV P S (USRI S VO

e

it

[V VRN
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TABLE 13

VOLATILE ORGANIC CORSTITUENTS IN PRODUCY SOLIDS
GENERAL REFINING SITE

{mg/kq)
RMAL/EPA Sample No.

""""""""""""""""""""""""""""" smesr T aeen T

Comstitueats T
Methylene Chloride 0.97 1.0

Acetone 2.5 3.¢
Trichlocoethens 0.32 2.4
Henzene 0.28 .49
Tetrachloroethens 0.70 «2.4
Toluene 9. 9.2
Ethylbenzene 5. 6.4
Total Xylenes 3s. 1§,
Triethylasine 81. 10.

(Estimated by GC/MS)
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TABLE 14

TOTAL SZMI-VOLATULE ORGANIC CONSTITUKNTS
IN PROQUCT SOLIDS
GENERAL REFINING SITE

(mg/kg)
RMAL/RPA Sazuple No.

"""""""""""""""""""""""" seesa T TTamese T amee T
Comstitusmts | TTTTTTTTTTTTTTTmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Bis-(2-ethylhexyl)phthalate 6.6 5.2 5.3

Chrysene <19. «17, <20,

Fluorene <19. «17. 0.
2-Methylnaphthalene 2.4 «17. 20,

Naphthalene 1.3 «17. <20.
N-nitrosidiphenylanmins «19. <17. ¢20.

Phensnthrene 1.8 2.1 2.3

Phenol «19. (7. «20.
L,2-dichlorobenzens «19. «17. <20,

Fluoranthene <19, <17, <20.

Pyrene «19. «17. «20.

4-methylphenol 3.8 3.1 €20,

Benzoic Acid v «82. <97.

4-chloro 3-methylphenol «19. 1.9 «20.
Butylbentylphthalatae 19, 2.8 <20,

Al v
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TABLE 13
froduct o041l

sSample Lacatlion Idemtificatioan °"D°

Tine Metals PCB's TCLP Appendir X VOA LI TEA oLG Phys
14:00 tx) (x) (2 8 (x) ix3 X
18:43 () (x) ' “x
0L:00 (B8} ix) )
03:1% (xX) tx) X dup )
6%5:19% fx) £x) i
06:30 (X} (X dup) (X)X dup) )
09:19 (X} (X ix dup! )
11:130 (X (X} (X)X dup) ~X
14:00 {X) (X tX) (X} (X) )
Discrepancies:

1) One TEA Pield dup not analysed

1) Both Sample & Field dup for BMA's on 2/27 11:30 wvers not analygad

3} Physical Characteristics vere analysted on diffecent samples
X = To Be Tested

(X)=s Completed
A = Added Later



Hq
Ni

Se

14.
50.
1,800.
6,000.

15.

«d.

«10.

.05

3190.
11,
12.

1,000,

4,300.

1o.
1.
1,100.

4,000.

.05

<

TABLE 16

METALS CONCEINTRAYION IR PRODUCT

740.
19.
3.

1,900.
7,900.

15.

¢<10.

800.

GENKRAL RABFPINIEG SITR

(mg/hq)

RAAL/CPA Sasple Ho.

J10.

12.

47.

1,%00.

$,900.

11.

.03

4.

$80.

2.

2,100.

10,200.

17.
«.03

XN

«10.

940.

56.
1,600.
6,000.

13.

.08

.

<la,

oIL

39.
1,800,
$,300.

1.

4.
10,

770.

.09%

39.
1,800.
8,300,

12.

8.
<10.

130,

.09

380,
15.
54.

1,700,
6,500,

12.

690,

14.
S4.
1,700,

35,000,

4.
«10.

$80.

19.

0.9
1,688,
6.654.

12.3

680.

3.38

150.
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TABLE 17

VOLATILES CONRCENTRATION IN PRODUCT OIL
GENERAL REFINIRG SITE
{mqg/kg)
RMAL/EPA Sample No.

a0t 016 038(Dup.) 058 049 x o
Volatiles O TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTY T
Ethylbenzene 12, 32. 95. 14. 28. 36. 34
Toluene 5.0 <12 82, 11, 14. 20, 35.
Xylenas 99. 290. s70, 110. 1s0. 267. 190.
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TABLE 18

SEMI VOLATILES CONSCENTRATIGN IR PRODUCY OIL
GERERAL REFINING SITR
(mg/kg)

w

RMAL/EPA Sample Ho.

a01 026 ase 074 049 x 0
Comstitweats T | ]
Acenaphthene 92. 60. 66 . 1. 64. 7.6 1y 4
Anthracene 61. 29. 44. S54. 43. 46. 12.
Chetysene «20. <20, 20. 25. «20. 9. 12.
Dibenzofuran 62. 39. «18. S . 43. 40. 24.
[

Fluorene i80. 120, 120. 150. 120. 138, 26.8)
I-methylnaphthalene 1,700. 1,200. 1,200. 1,500. 1,300. 1,380. 216.79
Naphthalene 33o. J20. 290. 370. J10. 324. 29.66
N-nitrosidiphenylanine 150. 110. 110. 130. 110. 122. 17.89
Phenanthrens 160. 250. 250. 330. 260. 290. 51.48
Pyrene 3o. 7. 23. 43. 26. 29.8 7.79
4-methylphenol 8s. «10. 8. <20, €20. 17, 8.
Phenol 46. 40. 50. 63. St. $5.8 16.17
Bis{2-ethylhexyl)iphthalate «20. 20. «l8. 180. €20, 45. 90.
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TABLK 19
Treated Water Product

Sample Location Identificatiom °*K*

Time Metals rcs’s TCLP Appendix IX VOA 8NA TEA 0eG

23:15 (x) () {x)

23:30 (x) le X dup
23:45(24:00) (X){X dup) (@) )

a3:45 (x) (X){X dup} A A dup )

04:45 (x) tx) )

05:00 (3.9 (X) (X dup) X X dup )

09:30 tx) :l)

12:00 (X} (X) )

Discrepancies:
1) TEA not run on 2/27 05:00 sample (unknown ceason}
X = To Be Tested

(X)» Completed
A = Added Later



_LZ_

TABLE 20

TREATED PRODUCT WATER
{mg/L)

RMAL/EPA Sample §

K3IC207 MJC209 MIC210 MJC211 M3Cc215 MIC214 MJIC216 M3C217 MIC223 MIC367 X a n=}10

Hetals

A 37.6 37.5% 38.6 38.1 35.6 3S.8 35.8 38.6 33.2 36.13 16.3 2.16

sb .049 ¢.048 «c.048 «.042 C.048 «.048 «.048 .04 €.096 «.096 - -

As .1 .1 .1 .1 ¢<.1 <. 1 .1 .1 .1 «. 1 - -

Ba .106 .112 .104 .108 .086 .082 .097 .084 .091 .105 .098 .011

Be «.002 «.002 «.002 €.002 «.002 ¢.002 <.002 €. 002 «.004 ¢.004 - -

cd .01 .01 .01 <.01 ¢.01 .01 .01 <.01 «.02 <.02 - -

Ca 6§19 . 656 . 636. 69S. 743. 713, 748. 756. 782. 80S5. 722. 54.

Cr <.01 ¢«.01 <.01 ¢.01 <.01 <.01 ¢.04 «.01 .02 .02 - -

Co ¢.01 ¢.01 .01 ¢.01 .01 .0l ¢.01 <.01 «<.02 <.02 - -

Cu «.008 <.008 <.012 <.008 ¢.008 «€.008 <.008 .015 €.016 «<.016 - -

Fe «.052 ¢.082 «.052 €.052 «.052 «.052 €.052 .132 .170 .264 - -

Pb L1582 .158 143 .150 .r21 .095 .085 L1258 .082 .429 L1558 .10

Mg L1214 L7171 7195 .867 1.22 1.18 1.42 1.41 2.11 2.11 1.26 .52

Mn «.008 <.008 ¢.008 ¢.008 ¢.008 «.008 ¢.008 .01 .022 «.016 - -

Hg €.00012 «.0002 «.0002 <.0002 <.0002 «.0002 ¢.0002 .0002 ¢.0002 <.0002 - -

Ni 022 021 .019 .028 .028 .026 .025 026 «.02 .03 L0228 .008¢6

K 9.171 9.15 9 35 9.69 9.93 .73 9.69 11.6 13.3 17.7 11.¢ 2.67

Se «.05 ¢.05 <.05 .05 ¢<.05 «.05 «.05 ¢.05 .05 ¢.05 - -

Ag <.008 c.oce <.008 €.008 c.008 ¢.008 «.008 <.008 «.016 o ¢.016 - -

Na 1,710. 1,660. 1,740. 1,740. 1,760. 1,760. 1,760. 1.980. 2,210. 2,620. h ,896. 30

Tl «.1 .1 .1 <. 1 .1 .1 «.1 ¢.1 .1 .1 - -

Sn .04 «.04 .04 .04 .04 «.04 «.04 ¢.04 «.08 <.08 - -

v «.006 ¢.006 <.006 «.006 «.006 ¢<.006 «.006 «,006 ¢.012 «.012 - -

Zn L0172 .070 .087 L0177 .095 .097 .107 . 115 .183 L2712 .120 .064
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TABLE 21

TREATED PPODUCT WATER
(mg/L)

RMAL/EPA Sasple §

JBé6é6s JB§72
S
Methylenes Chloride ors .25
Acetons 2.3 2.3
2-Butanone .58 .52
.42 30

Triethylamine

tEstimated by GC/MS)
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TABLE 22

TREATED PRODUCT WATER
(mg/L)

RMAL/EFA Samsple §

J8671} JB682

SENMIVOLATILES

BIS(2-ETHYLHEXYL)PHTHALATE «.2 .13
CHRYSENE .2 .13
FLUORENE <.2 «.13
2-METHYLNAPHTHALENE <.2 ¢<.13
NAPHTHALENE .2 .13
N-NITROSIDIPHENYLAMINE «.2 .13
PHENANTHRENE .2 <.13
PHENOL 1.9 1.2
1,2-DICHLOROBENZENE .2 <.13
FLUORANTHENE ¢.2 .11
PYRENE «.2 .13
4-METHYLPHENOL .13 .45
BENZOIC ACID 1.2 .50
4-CHLORO-3}-METHYLPHENOL €. 2 «.13
BUTYLBENZYLPHTHALATE .2 .13
2,4-DIMETHYLPHENOL .05 .13
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TABLE 2}

SUMMARY OF AIR EMISSIOARS

RUN
1 H 3 4 x
Condenser fihaust
Concentration, ppmvd
Benzene 121 321 3319 311 323
Mercury <0.00496 «0.00496 €0.00496 «0.00490 <0.00496
Toluene 164 144 145 132 146
Triethylamine 22,560 13,2358 29,928 29,003 23,682
Xylene 200 182 191 161 184
Emission Rate, Lb/Hr o
Benzane 0.00127 0.00127 0.000926 0.00108 0.00114
Metcury «0.000000052 «0.000000041 «0.0J00000042 20.0000000137 ¢<0.0000170043
Toluene 0.000769 0.000676 0.000469 0.000540 0.000614
Triethylamine 0.098S 0.0492 0.131 0.0103 0.0954
Xylens 0.00108 0.0009813 0.000710 0.000763 0.000884
0il Polisher Cutlet
Concontration, ppmvd
Benzene 19.13
| Mercury «0.0677
t: Toluenas 1,502
1 Triethylaminae 20,130
Xylene 8,271
Emissions Rate, Lb/ Hr
Benzenae 0.0047)
Mercury <0.00000210
Toluene 0.02114
Triethylamine 6.314
Xylene 6.1135
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TABLE 24

p.8.5.7.TH URI? SEPARATION PERFORMANCE
fULL SCALE PROCISSING PERPORMANCE
GEKERAL REPINING SITE MATERIALS

Raw

Sludge oil & Water ¢ Solids A
oIL % 17 29 0.00313 0.81
WATER 66 0.89 ’99. 0.3
SOLIDS 7 . 0.61 »98.

* Test not conducted an routine basie.



TABLE 23

COAPARISON OF LABORATORY B.K.3.T.T" symuLaTION
To0
PULL SCALE PROCESSING PERFORMASCK
om
GENKRAL REFINING SITE MATKRIALS

oIl t

WATER

t

SOLIDS ¢

L4

aew

BSsW
PARTICULATES

NOT MEASURED

LAB PROCESS SIMULATION FULL SCALE TREATMENT
SEPARATED PHASE FRACTION SEPARATED PHASE PRACTIOR
RAW RAW
SLUDGE oIl WATER SOLIDS sftunGe oIL WATER SOLIDS
36 84 e.017 5.7 27 29 0.001) .81
56 16 »99 - 66 0.88 »99 0.9
L} b - 94 7 e 0.8¢% »98

ARE INCLUDED [N BSsw
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YABLE 26

[ 2 O]

{mg/L)

RMAL/EPA Saaple §

solida raw #lo Trested Hlo

004 ) ) ;;t ------- ll_

-0t7 113
-021 1.0%

-0212 . 89%

~040 8120

~041 .888

-042 52,

~052 583

-054 11.

-061 697

-070 .116
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TAULE 27

PRODUCT FRACTIONS
TEA

{ppw}

RMAL/EPA Sample §

Raw Treatad
Ooal Product Water Product Water Solids

oot (500
-Qts 1,800
-0Lé 380.
-G¢L8 160.
-023 1,100
-032 «500.
-0134 760
-035 ¢<100.
-0137 720.
-Gdb 3,700.
-049 «500.
-060 7.,1700.

7.400.
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TABLE 23

8.6.5.7.T" pacformance Summary

General Refining Site

LEAD

In Input/Output Streams

2/26 - 2/27/87

Raw Product H20 H20
Sludge Solids oil HSO Effluent Waste
A 8 c D 4 r
=q/kg mg/kg ng/kq mg/L mg/L mg/L
Saaple I.D.
“‘n” 17. 12. 11. 4. 9. 2.
Range 2,200. ~ 7,400. 4.500. ~ 31,100. 4,000. - 1.,200. 33.2 - 230. 0.002 - 0.429 72. - 15¢0.
{15 2300.)
MHean 1,480. 21,280. 6,654. 108.9 0.162 111,
Spi{n-1) {o)]) 1,160. 7,045, 1,852, 71. 0.1 -

% of infl. 100¢%
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TABLE 29

¢ M

8.K.35. Perfocrmance Sumsmary

Genersl Refining Site

PCRs

in Input/Output Streams

2/26 -~ 2/27/81

Raw Product ulo ulo THT
Sludqe H,0 Solids oil Effluent waste Sludgqge
A 3 [ 0 t 4
ng/kg ag/L mg/kg ng/kg ng/L ag/L
Sumpie 1.D.
*n”" 18 6. 3 5 - 1.
Range 1.8 - 11.4 >.01 0~ 0.3 8.2 - 11. - >.01
Mean 5.94 - - 9.28 -~ -

SDén-1) [a] 2.65 - - 1.1 - -
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TABLE 29A

l.l.s.t.’n Performance Sumsary

General Refining Site

RAW SLODGE
{TOTAL ANALYSIS)
{mg/kg)

2,726 - 2/7271/87

041
0513
071
050
0S1
064
065

o
~
-
-
Vo th G A UL WA W e

NN ALEWODENWMOIWL IO IO N



TABLE 298

2. ™" perfarmance Sumsary
General Refinimg Site

B.K.S
PRODUCT SOLIDS
(mg/kq)

1726 - 2/17/,07

SAMPLE § PCB
003 .37
JB662 «1.1

3B61) 1.7
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TABLE 29%cC
9.2.5.1.T" performance Summary
General RBefining Site

PRODOUCT OIL
(mg/kq)

2/16 - 2721/07

SAMPLE # PCB
a0t 8.2
010 8.7
045 9.6
073 11.0
043 8.9



TABLE 29D
8.£.5.7. ™" pertformance Sumrary
General Refining Site

RAW PRODUCT WATER
(mg/kg)

2/26 - 2/21/07

SAMPLE PCB

Jpé66l «€.006
JB66E «.010
JBés? <.006
JB67¢ <.006
JjBé671 <.006
JB679 «.006
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TADLE 25X

8.2.3.7. 7" partormance SuURBsry
Gensral Refiniug Site
WATER TREATHENT BLOWDOWR
(mg/kg)

2/16 - 2,21/87

SAMPLE # RESULT
a57 «.010
066 «.010
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2 ; i + }
13:90:88 20:56:24 12:52:48

FI-20i MIXED SLUDGE FEED #1B/HR
(FROM 1300HR 2/26/87 THRU 1252HR 2/27/87)

FIGURE ?
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TONS/DAY {.li.

13.00:00

PLANT OPERATING RATE - TON/DAY

88:56:24

12:52:48

(FROM 1300HR 2/26/87 THRU 1252HR 2/27/87)

FIGURE 3

~46-



18.9 -

LF 17

. ! i ' '
i3:00:00 09:56:24 T 12:52:48
TEA/FEED RATIO
(FROM 1300HR 2/26/87 THRU 1252HR 2/27/87)

FIGURE 4

47~



1008 - e ;
#/HR 7
g 1 + ' 3.
13:80:00 80.56:24 12:5:48

Fi-514 STEAM TO WATER STRIPPER- 1B/HR
(FROM 1300HR 2/26/87 THRU 1252HR 2/27/87)

FIGURE 5

~48-



INCHES 1~

OF 1L

WATER |

-24,00 < } } + :
13:89:09 20:56:24 12:52:48
PI-305 DRYER OPERATING PRESSURE-"H,0

(FROM i30CHR 2/26/87 THRU 1252HR 2/27/87)

FIGURE 6

-49-
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TABLE 3¢

LABORATORY DATA
on
DAF PLCAT, AND API BOTTORMS

SLOP OIL EMULSION,

COMPARED WITH
GENERAL REPINING SITE SLUDGE
CLIENT "A" K049 WASTE CLIERT "A" K048 WASTE CLIENT "A" K051 WASTE GENERAL REFINERY SITE
RAW PHASE FRACTIOKS RAW PHASE FRACTIONS RAW PHASE FRACTIONS RAW PHASE FRACTION
COMPOSITION SLUDGE OIL WATER SOLIDS SLUDGE oIL WATEK SOLIDS SLUDGE orIL WATER SOLIDS SLUDGE OIL WATER S0LIDS
____________________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
OIL % 22 - 0.017 1.5 7.9 - 0.0097 0.2 6.5 - 0.032 0.2 16 - €.017 $.7
1
tg WATER A T0 6.0 -~ ~ 87 2 - - 45 2 - - 56 16+ - -
t
SOLIDS % [} 0.69 0.0092 - 5. 0.29 <¢0.001 - 49 0.6 0.044 - [} +e - -

. BOTTOM SEDIMENT AND WATER (8SeW)
PARTICULATES ARE INCLUDED IN BSuW
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TABLE 31

OIL & GREASK IN PRODUCTY SOLIDS
BENCH SCALKE SINULATION DATA

COMPARED WwWITH
GENERAL REFINING SITE SLOUDGXK

T ALUneE maemE A b e
EPA Genersl Refining Site 5.7
A K049 1.5
A K048 0.2
a BLINO REPINERY SLUDGE 0.2

SAMPLE
B BLIND REFINERY SLUDGE 0.9
SAMPLE
] BLIND REFINERY SLUDGE 1.2
S5AMPLE
A KO0S1L 0.2
[+ K051 3.
D K048 1.4

D K051 0.4
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LEAD CONCENTRATIONR IN PRODJUCT OIL

COMPARISON BETWERN LISTED SLUDGES
AND
GENERAL REFINING SLUDGKX

TABLE 112

(mg/kq}

CLIENT ID SLUDGE WASTE ID RAW SLUDGE 0O1L PRODUCT t OF TOTAL Pb SOLIDS A OF TOTAL Pb

EPA General Refining Site 1,223 6,654 56 22,809 43

A K049 345 27 2.6 2,800 97.4
A K048 55 «1 0.2 840 99 .8
A K051 jio 15 0.4 540 99.6
t K051 19 3. 0.3 660 99 .8
€ K052 27 5. 1.7 470 97.5
D K048 106 <S <0.12 1,800 98.2
o K051 1,018 4. .10 4,000 99.8
r K051 4. <2 <0.3 290 -

¥ K048 1. «2 ¢1.6 200 to

.} BLIND SAMPLE 255 2. 0.02 190 100

B BLIND SAMPLE 154 «2. «0.2 640 100

B BLIND CAMPLE 7. 6. 3.3 220 79

G K051 430 <5 <0.02 900 100

G K051 460 <5 <0.07 2,100 100

H K048 47 <1 0.2 750 99



A

aLk 1)

CHRORIUR CORCENTRATION IN PRLDUCT OIL

COMPARISON BETWEEN LISTED SLUDGKS

GRNERAL REFINING SLUDGE

Cr

AND

(mg/kq}

t of TOTAL Cr

50L10S

\ OF TOTAL Cr

Genecal Refinirg Site
K049

K048

KOS1

K051

K052

K348

K0S1

K051

X048

BLIND SAMPLE
PLIND SAMPLE
BLIND SAMPLE
K051

K051

K048

376
175
1,290
260
185
628
790
19

26

n

24

260
400

440

.65

15

15

17

6?7

20.

1,600
3,200
2,300
4,300
3,300
10,800
3,100
1,600

6,500

100

37

1,700

7,100

23.

98.

99.

99.

99.

99.

100

ge

<99

99

[ 2]

96

98.

94

99.



TABLE 34

EP TOXICITY OF WASTE EXITRACT

B.£.3.7r. ™ sagaren sorins
COMPARISON BETWEEM LISTED SLUDGES

ABD
GENERAL REFINRING S5ITE
(mg/kgq)
T T T T kA makey T CHROMIUN (maske)
CLIENT ID SLUDGE WASTE 1ID TOTAL EP TOX TOTAL EP TOX
EPA General Refining Site 18,000 6.4 20 <0.1
E Kost 660 0.14 4,300 1.3
E x0s2 470 0.33 3,300 0.10
D K048 1,800 0.2 10,800 0.1
o xast 4,000 0.22 1,100 0.02
r K0St 290 0.13 1,600 6.02
8 BLIND SAMPLE 190 0.2 ° 110 0.02
B BLIND SAMPLE 6§40 0.2 100 0.02
G KoS1 300 T 540 0.08
G K051 2,100 6.7 1,700 0.12

H X048 750 ¢0.12 7,100 0.04
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TABLE 1315

RAYW SLUDGE

RETALS
Parametar Results Units Reporting Limit
Antimony n.D. ng/kq 5
Beryllium X.D. ng/kg 0.1
Cooalt N.D. »g/kq 1 ¢
Osaium N.D. ng/kg 10
Potassium N.D. mg/kg 500
Stlver N.D. mg/kg 0.5%
Thallium N.D. mg/kg 0.8
Tin N.D. mng/kg 3l
Samspled: 02/271/81

Analyzed: 03/22/81

H.D. = Rot detected



TABLE 36

RAW SLUDGK

SEMIVOLATILE ORGANICS

Acensphthene N.D. ag/kg »3.0
Acenaphthylere N.D. ng/kg »}.0
Anthracens R.D. ag/kg »3.0
Benzo{a)anthracens N.D. ag/kg ). 0
Benzo(s)pyrene N.D. ng/kg 3.0
Benzo(b)fluoranthens K.D. ng/kg 33.0
Benzo{g,h,i)perylens N.D. ng/kg >3.0
Bento(kjfluoranthenae N.D. ag/kg >3.0
Bentyl alcohol R.D. ng/kgq 3.0
Bis{2-chloroethoxyimethane N.D. ag/kg »3.0
Bis{2-chlorocethyl)ether N.D. ag/kg >3.0
Bra{2-chloroisopropyllether N.D. ag/kg »).0
4-Bromophenyl phenyl ether n.0. ag/kg 3.0
Butylbenzyl phthalate N.D. sg/kg »3.0
4-Chloroaniline n.D. ag/kg »>3.0
2-Chloronaphthsalene 8.D. aq/kg 3.0
4-Chlorophenyl phenyl ether n.D. ag/kg 3.0
Dibenz(a,h)anthracene N.D. nq/kg 1.0
Dibenzofuran N.D. ag/kg 3.0
1,3-Dichlorobenszene N.D. ng/kg 1.0
1.4-Dichlorobenzene N.D. ag/kqg >).0
3J,3'-Dichlorobenzidine N.D. ug/kg »12

Diethyl phthalate N.D. ag/kg »3.0
Dimethyl phthalate N.D. ag/kg >3.0
Di-n-butyl phthalate N.D. ag/kg »1.0
2,4-Dinitrotoluens N.D. ag/kg »3.0
2,6-0initrotoluena N.D. mng/kg >3.0
Di-n-octyl phthalsate N.D. ag/kq »3.0
Hexachlorobenzene N.D. ag/kg 3.0
Hexachlorobutadiens R.D. ag/kg 33.0
Hexachlorocyclopentadiens N.D. ng/kq 2.0
Hexachloroethane N.D. ag/kgq 33).0
Indeno(1,2,3-cdlpyrene nN.D. ng/kg »}.0
fsophorone N.D. ng/kg 1.0
2--Nitroaniline N.D. [LVAT] ’»3.0
lJ-Nitroaniline n.D. ng/kg 3.0
4-Nitroaniline N.D. aq/kg 3.0
fiitrobenzens N.D. ng/kgq 3.0
N-Nitrosodi-n-propylamine n.D. aq9/kq »3.0
1,2,4-Trcichlorobenszene N.D. ag/kg ). 0
Benroic acid N.D. ag/kq »18.0
2-Chlorophenol R.D. ag/kg 3.0
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TABLE 36 \CONT'D)
RAW SLUDGE

SEMIVOLATILE ORGANICS

Results Units Reporting Limit
2,4-Dichlorophencl N.D. ng/kg »3.0
2,4-Dimethylphenol N.D. nqg/kg >3.0
4,6-Dinitro-2-mathylphenol NR.D. mg/ka »15.0
1,4-Dinitrophenol N.D. mg/kg »15.0
2-Methvlphenol N.D. mng/kg >3.0
4-Methylphenol N.D. ng/kg >3.0
2-Nitrophenol R.D. mng/kg 3.0
4-Nitrophenol N.D. mg/kg >15.0
4-Chloro-3-methylphenol H.D. ag/kg >3.0
Penthachlorophenol N.D. 8g/kg 3.0
2,4,5-Trichlorophenol N.D. ng/kg >3.0
2,4,6-Tricihrlorophenol N.D. ag/kg >3.0

Sampled: 02/26/81
Ansilyzed: 04,/16/8

R.0). = Not detected
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TABLE 1)
RAW SLUDGEK
BSL VOLATILE ORGANICS
TCLP AQUEOUS LEACHATEK
TPA METHOD 624

Paramater Results Units Reporting Limit
Bromoform N.D. »q9/L 0.025
Bromomethane N.D. =g/L 0.05
Cactbon disulfide N.D. ng/L 0.025
Carbon tetrachloride N.D. ag/L 0.025
Chlorocbenzene n.D. ng/L 0.025
Chlorodibromoethanse N.D. ag/1 0.025
Chloctocethane n.D. ng/L 0.05
2~Chlocoethylvinyl ether N.D. mg/L 0.05
Chlocoform N.D. ag/L 0.025
Chloromethane R.D. ag/L 0.05
Dichlorobromomethane N.D. ag/L 0.025
1,1-Dichlorocethans N.D. ag/L 0.025
1,2-0ichloroethane %.0. ag/L 0.025
1,1-0ichlorosthylene N.OD. ag/L 0.025
1,2-Dichloropropanse N.D. sg/L 0.025
cis-l,)-DPichloropropens R.D. ag/L 0.025
trins-1,)-Dichlotopropene RH.D. ag/L 0.025
2-Hexanone N.D. ag/L 0.05
Methlylene chlorids N.D. ag/L 0.05
Styrene n.D. sg/L 0.025
1,1,2,2-Tetrachloroethane N.D. ag/L 0.025
Tetctachloroethene n.D. ag/L 0.025
1,2-trans-Dichloroethylene N.D. sg/L 0.025
1,1,2-Trichloroethzane N.D. ng/L 0.025
Tcichloroethene N.D. mg/L 0.025
Vinyl Acetatc N.D. ag/L 0.05
vinyl chloride N.D. ag/L 0.05
l1-4-Dioxane N.D. sg/L 0.5
1-2-Dibromoethane N_.D. ag/L 0.025

Sampled: 0x/27/,81
Analyzed: 04,/07/87

H.D. » Not detected



TABLE 38
RAM SLUDGE

ASL SEMIVOLATILE ORGARICS
TCLP AQUEOUS LEACHATE

Parameter Rasults Units Reporting Limit
Acenaphthens nN.D sg/L 0.01
Acenaphthylene N.D ng/1. 0.01
..nthracens N.D mg/L 0.01
Benzoi{a)anthracens N.D ng/L 0.01
Banro{alpyrene R.D. mg/L 0.0¢%
Benzo{(b)fluoranthene n.D sg/L 0.01
Benzo(q,h,1)perylene R.D ag/L 0.01
Bento(k)tluoranthene N.D 8g/L 0.01
Benzyl alcohol N.D ng/L 0.01
Bis{2-chloroethoxylmsethane N.D ag/L 0.01
Birs{2-chloroethyl)ether NR.D ng/L 0.01
Bis{2-chloroisopropyllether N.D sg/L 0.01
4-Bromophenyl phenyl ether N.D ag/L 0.01
Butylbenzyl phthalate N.D =g,//L 0.01
4~-Chloroaniline n.b eg/L 0.01
2-Chloronaphthalene R.D sg/L 0.01
4-Chloropheny: phenyl ether N.D mng/L 0.01
Chrysens N.D ng/L 0.01
Cibentia hlenthracens R.0 uqs/0 0.01
Dibenzofuran N.D »g/L 0.01
1,2-Dichlorobenzens N.D ag/L 0.01
1,)-Dichlorobenzens N.D ag/L 0.0¢
1.4-Dichlorobenzene N.D ng/L 0.01
J,3’-Dichlorobensidine N.D s9/L 0.04
Diethyl phthalate N.D »g/L 0.0t
Dimethyl phthalate N.D ag/L 0.0)
Di-n--butyl phthalate N.D ag/L 0.01
2,4-Dinttrotoluens N.D ag/L 0.01
2,6-Dinitrotoluene R.D mg/L 0.0t
Di-n-octyl phthalate N.D ag/L 0.01
fluoranthene X.D. sg/L 0.01
Fluorens N.D sg3/L 0.01
Hexachlorobenzene 8.D ag/L 0.01%
Hextchlorobutadiene N.D ag/L 0.0t
Hexachlorocyclopentadienes N.D ag/L 0.01
Hexachloroathane n.D sg/L 0.01
Indenat(l,2,)-cd)pyrene N.D »gq/L 0.01
Isophorone R.D ag/L 0.01
2-Nitroaniline N.D sg/L 0.05
J-Nitroaniline N.D »g/L 6.08%
{-Nitroaniline N.D ng/L 0.05
Nitrobenzene N.D ag/L 0.01
N-Nitrosodi-n-propylamine n.C. ng/L 0.01
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TABLEK 133 (ComT'D}
RAY SLUODGE

ASL SEMIVOLATILE ORGAKICS
TCLP AQUEOUS LEACHBATEK

N-Njtrosodiphenylamine® &.D. sg/L 0.01
Phananthrene N.D. ag/L 0.01
Pyrene R.D. aq/L 0.01
1,2,4-Trichlorobenzene R.D. #q/L 0.01
Benzolc acid N.D. mg/L 0.05
2-Chlorophenol N.D. ag/L 0.01
2,4-Dichlocsophencl N.D. ug/L 0.01
4,6-0Oinltro 2-methylphenol N.D. sg/L 0.0%
2,4-0initro /henol N.D. »q/L 0.0%
1-Ritrophern>l N.D. ug/L 0.01
4-Nitropher ' N.D. ag/tL 0.05
4-Chloro-)-methylphenol R.D. sgq/L 0.01
Pentachlorophenol N.D. ng/L 0.01
2,4,%5-Trichlorophenol N D. 89/L 0.01
2,4,6-Trichlorophenol R.D. s/t 0.0t
Pycridine N.D. »g /L 0.0
Indene N.D. ag/L 0.01
Bengenethiol R.O. 8q/L 0.01
7.12-0imethylbenzanthracens N.D. ng/L 0.01
Quinoline ®.D. ag/L 6.01
L-Methy napththalenes N.D. ag/L 0.01

Sampled: 02,271,817
Analyzed: 04,22/81

N.D. = Not detected
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TABLE 39
RAW SLUDGE
PCBx

TCLP AQUEOUS LPACHATE
EPA METHOD 608

Results Units Reporting Limit

Atoclor 1016 N.D ug/L 12

Aroclor 1221 R.D ug/L 2.1
Aroclor 1232 7.0 ug/L 2.4
Atroclor 1242 N.D ug/L 2.4
Artoclor 1248 N.D ug/L J.o
Aroclor 1254 N.D ug/L 5.0
Afoclor 1260 N.D ug/L 5.0

Sampled: 02/27/87
Analyzed: 04,/15/8)

N.D. = Hot detected



SECTION 12
ANALYTES NOT DETECTED
IN

PRODUCT SOLIDS



TABLE 40
PRODUCT SOLIDS

YOLATYILE COMPOUNDS
EZA METBOD 608

CAS NUMBER PARAMETER RESULTS UNITS REPORTING LIMIT
74-83-3 Chloroethanse R.D. ug/L 2700
-83-9 Bromomethane N.D. ug/L 2700
75-01-4 Vinylchlocide N.D. ug/L 2700
75-00-13 Chlotocethane R.D. ug/L 2700
75-15-%0 CarbonDisulfids N.D. ug/L 1400
75-35-4 1,l-Dichloroethens N.D. ug/L 1400
75-34-3 1,t-Dichlorosthane N.D. ug/L 1410
156-64y-5 Trans-1,2-Dichloroethens N.D. ug/L 1400
671-66-13 Chlorotorm N.D. ug/L 1400
107-06-2 1,2-Dichloroethane ° N.D. ug/L 1400
78-93-3 2-Butanone N.D. ug/L 2700
71-55-6 1,1,1-Trichloroethane R.D. ug/L 1400
56-23-5 CarbonTetrachloride H.D. ug/L L1400
108-05-4 VinylAcetate N.D. ug/L 2700
T9-17-4 Bromodichloromethanse a.po. ug/L 1400
79-34-5 1,1,2,2-Tetrachlortcethane H.D. ug/L 1400
78-87-5 1,2-Dichloropropans N.D. ug/L 1400
10061-02-6 Trans-1,3-Dichloropropens R.D. ug/L 1400
124-48-1 Dibromochloromethane R.D. ug/L 1400
79-00-5 1.1,2-Tcichloroethanse N.D. ug/L 1400
10061~01-5% cis-1,)-Dichlorpropene N.D. ug/L 1400
110-75-8 2-Chloroethylvinylether N.D. ug/L 2700
15-29-2 Bromaoform N.D. ug/L 1400
$91-76-6 2-Hexanone N.D. ug/L 2700
108-10-1 4-Meathyl-2-Pentanone N.D. ug/L 2700
108-90-7 Chlorobenzene N.D. ug/L 1400
100-42-5 Stycene N.D. ug/L 1400
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TABLE 41

PRODUCT SOLIDS

SENIVOLATILE CORPOUNDS
EPA METHOD 608

PARAMETER CAS NUMBER RESULTS URITS REPORTING LIMIT
111-4-4 bis(~2~Chlorosthyl)Ether N.D. ug/L 19000
95-57-8 2-Chlorophenol N.D. ug/L 19000
541-71-1 1,)-Dichlorobsncene R.D. ug/tL 19000
106-46-7 1,4-0ichlorobenzens N.D. ug/L 19000
100-51-6 Benzyl Alcohol N.D. ug/L 19000
35-48-7 2-Methylphenol N.D. ug/L 19000
39638-32-9 bis{2~chlocoisopropyl)jEther N.D. ug/L 19000
881-64-7 N-Hitro-Di-n~Propylamine N.D. ug/L 19000
72-14 Hexachlotrosthane N.D. . ug/L 19000
58-95-13 Nitctobenzene R.D. ug/L 19000
78-59-1 Isophorone N.D. ug/L 19000
88-75-5 2-Nitrophaenol " 0. uy/L 19000
120-813-2 2,4-Dichlorophenol N D. ug/L 19000
114-91-1 bis{(2-Chloroethoxy} Methane N.D. ug/L 19000
120-813-2 2,4-Dichlorophenol N.D. ug/L 19000
120-.82-1 1,2,4-Trichlorobentene N.D. ug/L 19000
106-47-28 4-Chlorocaniline n.0. ug9/L 19000
87-68-3 Hexachlorobutadiene R.D. ug/L 19000
I7-47-4 Hexachlotocyclopentadiens N.D. ug/L 19000
88-66-12 2,4,6-Trichlorophenol N.D. ug/L 19000
95-95-4 2,4,5-Trichlorophenol NR.D. ug/L 90000
91-58-17 2-Chloronaphthalene N.D. ug/L 19000
88-74-4 2-Nitroaniline R.D. ug/L 90000
131-11-4 Dimethyl Phthalate N.D. ug/L 19000
208-96-8 Acenaphthylenme N.D. ug/L 19000
99-09-2 J-Nitroaniline R.D. ug/L 90000
843-32-9 Acenaphthene N.D. ug/L 1%000
51-28-5 2,4-Dinitrophenol R.D. ug/L 80000
100-02-7 4-Nitrophenol N.D. ug/L 90000
132-64-9 Dibentzofuran R.D. ug/L 19000
121-14-2 2,4-Dinitrotoluene R.D. ug/L 19000
606-20-2 2,6-Dinitrotoluene N.D. ug/L 19000
84-66-2 Diethylphthalate R.D. ug/L 194000
7005-72-1 4-Chlorophenyl-phenylether R.D. ug/L 19000



TABLE 41 (CORY'D)
PRODUCT SOLIDS

SEMIVOLATILE CONPOURDS
EPA METHOD 608

PARAMETER CAS NUMBER RESULTS UNITS REPORTING LIMIT
100-01-6 4-Nitroaline R.D. ug/L 90000
534-52-1 4,6-Dinitro~2-Methylphenol R.D. ug/L 90000
101-55-13 4~Bromophenyl~phenyletheer N.D. ug/L 19000
118-74-1 Hexachlorobenzens B.D. ug/L 19000
8/-86-5 Pentachlorophenol N.D. ug/L 90000
120-12-1 Anthcacene N.D. ug/L 19000
84-74-12 Di-N-Butylphthalate N.D. ug/L 19000
91-94-1 1,)'-pichlocrobentidine N.D. ug/L 37000
56-55-13 Bentola)Anthracene N.D. ug/L 19000
117-84-0 Di-n-Octylphthalate N.D. ug/L 19000
205-99-2 Benzu(b)Fluortunthene N.D. ug/L 19000
207-08-9 Benzo{k)Fluoranthens N.D. ug/L 19000
50-31-8 Benzo(a)Pyrene N.D. ug/L 190400
193-39-5 Indenol(1,2,3~-cd)Pyrene R.D. ug/L 19000
53-70-13 Dibenzo(a,h}iAnthracene R.D. ug/L 19000
191-24-2 Banzolg,h,i)Perylene H.D. ug/L 19000
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TABLE 42
PRODUCT SOLIDS
BSL VOLATILE ORGARICS

TCLP AQUEOUS LEACHATE
EPA METHOD 624

Paramater Results Units Reporting Limit
Acetone N.D. »q/L 0.12
Bromoform H.D. ng/L 0.025
Bromomethane N.D. ag/L 0.025
2-Butanone N.D. ng/L 0.12
Carbon disultide R.D. mg/L 0.025
Carbon tetrachloride N.D. ag/L 0.025
Chlorobenzene N.D. ag/L 0.025
Chlorodibromoethane N.D. ag/L 0.025
Chloroethane N.D. ag/L 0.08%
2-Chloroeihylvinyl ether N.D. ng/L 0.05%
Chloroform N.D. ag/L 0.025
Chloromethane H.D. ng/L 0.05
Dichlorobromomethane N.D. mg/L 0.025
1,1-Dichloroethsne N.D. ag/L 0.025%
1,2-0ichloroe%hane N.D. ng/L 0.025%
1,1-Dichlotoethylens N.D. ag/L 0.025
L,2-Dichlortopropane N.D. mq/L 0.028%
cis-1,)-Dichloroptopene R.D. ug/L 0.025
trans-1,3-Dichloropropene N.D. ng/L 0.025
2-Hexanone N.D. sg/L 0.05
Methlylene chloride ®.D. mg/L 0.05
Styrene N.D. ng/L 0.025
1,1,2,2-Tetrachloroethans n.D. ng/L 0.025
Tetrachloroethene N.D. g/t 0.025
1,2-trans-Dichloroethylenes M.D. ng/L 0.025
1.1.1-Trichloroethane nN.D. ag/L 0.025
1,1,2-Trichlocroethanae N.D. ag/L 0.029%
Trichloroethene N.D. ng/L 0.025
vinyl Acetate N.D. ug/L 0.05
Vinyl chloride N.D. ag/L 0.05
1-4-Dioxane N.D. ng/L 0.5
1-2-0ibromoethane N.D. ag/L 0.025

Sampled: 02/26,817
Analyzed: 04,07/,87

R.O. = Not detected



TABLE 43
PRODUCT SOLIDS

BSL SEMIVOLATILE ORGARICS
TCLP AQUEOUS LEACHATEK

Pacrsmeter Results Units Reporting Limit
Acenaphthene N.D ng/L 0.01
Acenaphthylene R.D. mg/L 0.01
Anthracene N.D ag/L 0.01
Banzo(a)anthracene N.D ag/L 0.01
Bento(a)pyrene K.D ng/L 0.0}
Benzo(b)fluoranthene N.D ng/L 0.01
Benxo{g,h,i)perylene h.D ng/L 0.0t
Benzo(k}fluoranthene N.D ng/L 6.01
Benzxyl alcohol 5.D mg/L 0.01
Bis{2-chloroethoxy)methane N.D. Tg/L 0.01
Bis{2-chloroethyl)ether N.D ag/L 0.0%
Bis{2-chloroisopropyljether N.D ng/L 0.01
813{2-ethylhexyl)iphthalate N.D ag/L 0.01
4-Bromophenyl phanyl ether N.D mg/L 0.01
Butylbenzyl phthalate N.D ag/L 0.01
4-Chlorocaniline N.D mg/L 0.0t
A=Chloronaphthalene N.D ag/L 0.01
1~Chlocrophenyl phenyl ether N.D mag/L 0.01
“hrysene R.D ny/L 0.01
Dibenz{a,h)anthracene R.D ng/L 0.01
Dibenzofuran n.D ng/L 0.01
1,2-Dichlorobenzene R.D ng/L 0.01
1,3-Dichlorobenzens n.D ng/L 0.01
1,4-Dichlorobenzens N.D ng/L 0.01
,3'-Dichlorobensidine N.D ng/L 0.04
Diethyl phthalate ®.D sg/L 0.01
Dimethyl phthalate R.D. 2q/L 0.01
Di-n-butyl phthalate N.D. ug/L 0.01
2,4-Dinitrotoluene N.D. ng/L 0.01
2,6-Dinitrotoluene H.D ng/L 0.01
Di-n--octyl phthalate N.D. mg/L 0.01
Fluoranthene N.D ag/L 0.01
Fluorene . D ag/L 0.01
Hexachlcrobenzene N.D ng/L 0.01
Hexachi>robutadiane K.D ag/L 0.0}
Hexachlorocyclopentadiene N.D ng/L 0.01
Hexa_.hlortoethane R.D mg/L 0.01
tndeno({l1,2,)-cd)pyrene HN.D. ag/L 0.01
Isophorore R.D. ag/L 6.0t
2-Nitroaniline H.D. ng/L 0.05
J-Nitroaniline N.D. mg/L 0.05
4-Nitroaniline N.D ug/L 0.05
Nitrobenzene H.D ag/L 0.01
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TABLE 43 (CONY'D)
PRODUCT SOLIDS

8SL SEMIVOLATILE ORGANICS
YCLP AQUEOUS LEACHATE

Results Units Reporting Limit

N-Nitrosodi-n-propylamine n.D. ng/L 0.01
N-Nitrosodiphenylamine* n.D. ng/L 0.01
Phenanthrens N.D. ag/L 0.01
Pyrene n.D. 8g/L 0.01
1.2,4-Trichlorobenzens N.D. ag/L 0.01
Bentoic »scid N.D. ag/L 0.05
1-Chlorophenol R.D. ag/L 0.01
2,4-Dichlorophenol N.D. ng/L 0.0t
4,6-Dinttro-2-methylphenol N.D. mg/L 0.05
2,4-Dinitrophencl N.D. mg/L 0.05
2-Nitrophenol N.D. ng/L 0.01
d-Nitrophenol N.D. mg/L 0.05
4-Chloro~-3-sethylphenol N.D. mg/L 0.01
Pentachlorophenol N.D. ag/L 0.01
2,4,5-Trichlorophenol N.D. mg/L 0.01
1,4,6-Trichlotophenol N.D. 8g,/L 0.01
Pyridine N.D. ng/L 0.0

Indene R.D. ng/L 0.01
Benzenethiol R.D. ag/L 0.01
7,12-Dimethylbenzanthracene N.D. nq/L 0.01
Quinolinse N.D. ng/L 0.01
1-Methy napththalene N.D. ag/L 0.01

Sampled: 02/271/87
Analyzred: 04/22/87

N.L. = Rot detected



TABLE 44
PRODUCT SOLIDS

PESTICIDES/PCR'S
EPA METHOD 608

—IL-

CAS5 NUMBER PARAMETER RESULTS UNITS REPORTING LIMIT
3119-84-6 Alpha-BHC N.D. ug/L 86.0
319-85-7 Beta~BHC N.D. ug/L 86.0
319-86-8 Delta-BHC N.D. ug/L 86.0
$8-89-9 Gamma-BHC (Lindane) 8.D. ug/L 86.0
T6-44-8 Heptachlor N.D. ug/L 86.0
309-00-2 Aldrin N.D. ug/L 86.0
1204-57-3 Heptachlor Epoxide N.D. ug/L 86.0
959-98-9 Endosulfan I N.D. ug/L 86.0
60-57-1 Dieldrin N.D. ug/L 170.0
72-55-9 4,4'~-DDE N.D. ug/L 170.0
72-20-8 Endcin N.D. ug/L 170.0
33213-65-9 Endosulfan II N.D. ug/L 170.0
72~54-8 4.4'-0DD N.D. ug/L 170.0
1031-07-8 Endosulfan Sulfate N.D. ug/L 176.0
50-29-13 4,4'-DDT N.D. ug/L 170.0
72-43-5 Methoxychlor N.D. ug/L 860.0
51494-70-5 Endrin Ketone N.D. ug/L 170.0
$7-74-9 Chlordane N.D. ug/L 860.0
8001-35-2 Toxaphene N.D. ug/L 1700.0
12674-11-2 Aroclar-1016 N.D. ug/L 860.0
11104-28-2 Aroclor-1221 N.D. ug/t 860.0
11141-16-5 “roclor-1232 N.D. ug/L 860.0
53489-21-9 Aroclor-1242 N.D. ug/L 860.0
12672-29-5 Aroclor-1248 R.D. ug/L 860.0
11097-69-1 Aroclor~1254 N.D. ug/L 1700.0
11096-82-5 Aroclor-1260 N.D. ug/L 1700.0



SECTION 13
ANALYTES NOT DETECTED
IN

RAV PRODUCT WATER

-72-
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TABLER 45

RAW PRODUCT WATER

VOLATILE COMPOURDS
EPA METHOD 608

CAS NUMBER PARAMETER RESULTS UNITS REPORTING LIMIT
1-9 Bromomsthane R.D. ug/L 1000
75-01-4 VinylChloride N.D. ug/L 1000
15-00-3 Chlotoethans N.D. ug/L 1000
15-15-0 CarbonDisultfide N.D. ug/L 500
75-315-4 1,1-Dichloroethene N.D. uq/L 500
715-34-13 1,1-pDichloroethans N.D. ug/L 500
156-60-5 Trans-1,2-Dichloroethanes K.D. ug/L 500
61-66-13 Chloroform N.D. ug/L 500
107-66-2 1,2-Dichloroethane N.D. ug/L 500
71-55-6 1,1,1-Trichlorosthane N.D. ug/L 500
56-23-5 CarbonTetrschlorids N.D. ug/L 500
108-05-4¢ VinylAcetate N.D. ug/L 1000
75-27-4 8tomodichloromethane N.D. ug/L 500
19-34-5 1 Y,2,i~-Tetrachlorosthanas W.D. wg /L 500
78-87-5 1,2-Dichloropropanse N.D. ug/L 500
10061-02-6 Trans-1,3-Dichloropropens N.D. ug/L 500
79-10-86 Trichloroethene N.D. ug/L 500
124-48-1 Dibromochloromethane N.D. ug/L 500
79-00-5 1,1,2-Trichloroethans R.D. ug/L 500
T1-431-2 Benzene N.D. ug/L 50¢
10061~-01-5 cis-1,)-Dichloropropene N.D. ug/L 500
110-75-8 2-Chloroethylvinylether N.D. ug/L 1000
75-25-2 Bromoform N.D. ug/L 500
591-78-6 1-Hexanone N.D. ug/L 1000
108-10-1 4-Methyl--Pentanone N.D. ug/L 1000
127-13-4 Tetrachloroethene N.D. ug/L £00
108-88-1) Toluene N.D. ug/L 500
108-90-17 Chlocobenzenes N.D. ug/L 500
100-41-4 Ethylbenzens N.D. ug/L 500
100-42-5 Styrene N.D. ug/L 500
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TABLE 46

RAW PRODUCT WATER

SEMIVOLATILE COMPOUNDS
EPA METHOD 603

CAS5 NUMBER PARAMETER RESULTS UNITS REPORTINRG LIMIT
L11-44-4 bis(-2-Chloroethyl)Ether N.D. ug/L 130
95-57-8 2-Chlorophencl N.D. ug/L 670
541-73-1 1,3-Dichlorobentzene N.D. ug/L 670
106-46-7 1,4-Dichlorobenzens N.D. ug/L 110
100-51-6 Benzyl Alcohol N.D. ug/L 130
95-48-7 1-Methylphenol N.D. ug/L 130
19638-12-9 bisl{2-chloro1sopropyl)Ether nN.D. ug/L 130
621-64-17 N-Nitro-Di-n-Propylamine N.D. ug/L 670
-712-1 Hexachloroetharae N.C. ug/L 670
318-95-13 Nitrobencene N.D. ug/L 130
78-59-1 Isophoronas n.D. ug/L 130
88-15-5 2-Nitrophenol N.D. ug/L 130
111-91-1 bis{2-Chloroethoxy) Methane N.D. ug/L 130
120-813-2 1,4-Dichlocrophencl R.D. ug/L 130
120-82-1 1,2,4-Trichlorobentzene N.D. ug/L 130
106-47-8 4-Chloroaniline R.D. ug/L 130
87-68-13 Hexachlorobutadiene N.D. ug/L 270
TI-471-4 Hexachlcrocyclopentadiens n.0. ug/L 130
88-06-2 2,4,6-Trichlorophenol X.D. ug/L 130
35-95-4 1,4,5-Traichlorophenol N.D. ug/L 130
91-58-7 2-Chloronaphthalens 8.D. ug/L 110
88-74 -4 2-Nitroaniline n.D. ug/L 130
131-11-4 Dimathyl Phthalate N.D. ug/L 130
108-96-8 Acenaphthyleme N.D. ug/L 130
99-09-2 J-Nitroanilinae ".0. uwqg/L 130
83-32-9 Acenaphthens R.D. ugq/L 130
$51-28-5 2,4-Dinitrophenol R.D. ug/L 670
100-02-7 4-Nitrophenol n.D. ug/L 130
132-64-9 Jibenrofuran N.D. ug/L 130
121-14-2 2,4-Dinttrotoluaense N.D. ug/L 130
606-20~-2 1,6-Dinitrotoluane N.D. ug/L 130
84-66-2 Diethylphthalate N.D. ug/L 130
7605-72-1) 4-Chlocrophenyl-phenylether N.D. ug/L 130



TABLK 46 (ComT‘C)
RAW PRODUCT WATER

SENIVOLATILE COMPOUNDS
EPA METHOD 6008

CAS NUMBER PARAMETER RESULTS uUnITS REPORTING LIMIT
100-0t-6 4-Nitroaniline N.D. ug/L 670
534-52-1 4,6-Dinttro-2-Mathylphenol N.D. ug/L 670
101-55-1 4-Bromophenyl-phenylether N.D. ug/L 130
118-74-1 Hexachlorobenzene N.D. ug/L 1Jo
87-86-5 Pentachlorophenol N.D. ug/L 6§70
120-12-3 Anthiscene N.D. uwg/L 130
84-74-2 Di-N-Butylphthalate N.D. ugq/L 130
1-94-1 }J,}'-Dichlorobenzidine N.D. ug/L 270
$6-55-) Benzoia)Anthraccene N.D. uq/L 130
117-84-0 Di-n-Octylphthalate N.D. ug/L 130
205-99-2 Bento(b)Fluocranthens N.D. ug/L 130
107-08-9 Bento{k}Fluoranthene N.D. ug/L 130
50-32-8 Benzo(a)Pyrene N.D. uqg/L 130
193-39-5 Indeno{l,2,3-cd)Pyrane N.D. uq/L 130
$3-70-1 Dibenzo{a,h}lAnthracenes N.D. ug/L 130
191-24-2 Be~zol(g,h,1)1Perylens N.D. ug/L 130
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TABL) 47
RAW FRODUCT WATER
PCBs

PESTICIDES
EPA METROD 608

QAS NUMBER PARAMETER RESULTS URITS REPORTING LIMIT
1319-84-6 Alpha-BHC N.D. uq/L 0.06
319-85-17 Beta-BHC N.D. ug/L 0.06
119-086-8 Delta-BHCO R.D. ug/L 0n.06
58-89-9 Bammsa-BHC (Lindasne) N.D. ug/L 0.06
16-44-8 Heptachlor N.D. ug/L 0.06
309-00-2 Aldrin R.D. ug/L 0.06
1204-57-1 Heptachlor Epoxide N.D. ug/L 0.06
959-98-8 Endosulfan I N.D. ug/L 0.06
60-57-1 Dieldrin N.D. ug/L 0.1)
72-55-9 4.4'~0D0E N.D. ug/L 0.13
12-20-8 fadcin R.D. ug/L 0.113
1321)-65-9 Endosulfan II N.D. ug/L 0.11
71-54-8 4.4'-p0OD N.D. ug/L 0.13
103L-07-8 Endosulfan Sulfate N.D. uq/L 0.1)
$50-29-1) 4,4'-007 N.D. ug/L 0.1)
J71-41-% Methozychlor N.D. ug/L 0.6)
$31494-70-5 Endrin Ketone N.D. ug/L 0.1
57-74-9 Chlordane N.D. ug/L 0.6)
8¢01-15-2 Toxaphene N D. uq/L 1.30
12674-11-2 Arocloc-1016 N.D. uqg/L 0.63
11104-28-2 Aroclor-1221 N.D. ug/L 0.6)
t1141-16-3 Aroclor-1232 N.D. ugqg/L 0.6)
$31469-21-9 Atoclor-1242 N.D. ug/L 0.6)
12672-29-6 Mroclor-1248 N.D. ug/L 0.613
11097-69-~1 Arocloc-1254 N.D. ug/L 1.30
11096-82-5 Atoclor-1260 N.D. ug/L 1.30



SECTION 14
ANALYTES NOT DETECTED
IN

TREATED PRODUCT VATER
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TABLE 48
TREATED PRODUCT WATER

VOLATILE COMPOUNDS
EPA METHOD 608

CAS NUMBER PARAMETER RESULTS UNITS REPORTING LIMIT
74-81-) Chloroethane R.D. ug/L s00
- 1-9 Bromomethane N.D. ug/L 500
T5-01-4¢ VinylChloride n.D. ug,/L 500
71%-00-) Chloroethane N.D. iy /L 500
75-15-10 Carbonbisulfide K.D. ug/L 250
75-35-4 1,1-Dichloroethense R.D. ug/L 250
75-34-) 1,1-Dichloroethane N.D. ug/L <00
156-60-5 Tcans~1,2-Dichlocroethene N.D. ug/L 250
67-66-13 Chloroform NR.D. ug/L 500
71-55-6 1,1, 1-Trichlortvethiane N.D. ug/L 250
56-21-5 CarbonTetrachloride R.D. ug/L 250
108-05-4 VinylAcetats K.D. ug/L 500
715-27-4 Bromodichloromethane N.D. uq/L 250
79-34-5 1,1,2,2-Tetrachloroethane R.D. ug/L 250
I18-87-5 1,2-Dichloropropans N.D. ug/L 25¢
1.061-02-6 Tcans-1,3-Dichloropr~pens N.D. ug/L 250
79-10-0 Trichloroethens N D. ug/tL 250
124-48-1 Dibromochloromsthane N.D. ug/L 250
79-00-5% 1,1,2-Trichloroethane N.D. ug/L 250
71-43-12 Benrene N.D. ug/L 250
10061-¢1~5 ci1s-1,2-Dichlorpropene N.D. ug/L 2%0
110-75-8 2-Chloroethyliinylether N.D. v 3/L so00
75-25-2 Bromolorm N.D. ug/L 250
591-78-6 2-Hexanone N.D. uy/L 500
108-10-1 4-Methyl-2-Pentanone N.D. ug/L 500
127-18-4 Toetrachlocroethane d.D. ug/L 250
108-88-1 Toluene N.D. ug/L 2%0
104-50-1 Chiorobenszene N.D. ug/L 150
100-41-4 Ethylbenszene N.D. ug/L 250
106-42-5 Styrene N.D. ug/L 250
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TABLE 49
TREATED PRODUCT MATER

SENMIVOLATILE CGAPOURDS
EPA MEYHOD 608

PARAMETER CAS NUMBER RESULTS UNITS REPORTING LIMIT
111-4-4 bis(-2-Chioroethyl)Ether R.D. ug/L 200
95-57-8 1-Chlorophenol R.D. ug/L 200
541-73-1 1,3-01chlorobensens H.D. ug/L 200
106-46-1 1,4-Dichlorobenzene N.D. ug/L 200
100-51-6 Bencyl Alcohol ®.D. ug/L 200
35-48-7 2-Methylphenol R.D. ug/L 200
J9638-32-9 bis(2Z-chloroisopropyliEther N.D. ug/L 200
B8i-64-1 N-Nitro-Di-n-Propylamine R.D. ug/L ' 200
72-1 Hexachloraathane R.D. ug/L 200
58-95-3 Nitrobentena R.D. ug/L 200
78-59-1 Isophorone N.D. ug/L 200
88-75-5 2-Nitrophenol H.D. uq/L 200
t11-91-1 bis{2~Chloroethoxy) Methane N.D. ug/L 200
120-83-2 2,4-Dichlorophenol N.D. ug/L 200
120-82-1 1,2,4-Trichlorobenzene NR.D. ug/L 200
106-47-8 4-Chloroaniline N.D. ug/L 200
87-68-1 Hexachlorobutadiens R.D. ug/L 200
77-47-4 Herachlorocyclopentadiene R.D. ug/L 200
88-66-12 2,4,6-Trichlorophenol N.D. ug/L 200
95~95-4 2,4,5-Trichlorophenol N.D. ug/L 1000
91-5* 1-Chloronaphthalene N.D. ug/L 200
88-74-4 2-Nitroaniline N.D. uq/L 1000
131-11-4 Dimethyl Phthalate N.D. ug/L 200
208-26-8 Acenaphthyleme N.D. ug/L 200
99-09-2 J-Nitroaniline R.D. ug/L 1000
843-32-9 Acenaphthense R.D. ug/L 200
51~28-5 2,4-Dinitrophenol N.D. ug/L 1000
100-02-7 4-Nitrophenol N.D. ug/L 1000
132-64-9 Dibenzofuran R.D. ug/L 200
121-14-2 2,4~-Dinitrotoluene N.D. ug/L 200
606-20-2 2,6-Dinttrotoluene N.D. uq/L 200
84-66-2 Olethylphthalate N.D. ug/L 200
7005-72-1 4-Chlocophenyl-phenylether N.D. ug/L 200



TABLE 49 (CoRNT’'D)
TREATED PRODUCT WATER

SEMIVOLATILE CONMPOUNDS
EPA METHOD 608

PARAMETER CAS NUMBER RESULTS UNITS REPORTING LIMIT
100-01-6 4-Nitroaline R.D. ug/L 1000
$34-52-1 4,6-pDinitro-2-MHethylphenol N.D. ug/L 1000
1021-55-3 4-Bromophenyl-phenyletheer nN.D. ug/L 200
1L4-74-1 Haxachlorobenczaene N.D. ug/L 290
87-86-5 Pentachloraphenol %.D. uq/L 100y
120-12-7 Anthracene R.D. ug/L 200
84-74-2 Di-N-Butylphthalate N.D. ug/L 200
91-94-1 3,)'-Dichlorobenzidine N.D. ug/L 400
56-55-) Benzo{a)Anthracene 8.D. ug/L 200
117-84-0 Di-n-Octylphthalate N.D. ug/L 200
205-99-2 Benzo(b)Fluoranthene N.D. ug/L 200
207-08-9 Bento{k}FPluocranthene N.D. ug/L 200
50-32-8 Bento(a)Pyrens N D. ug/L 200
193-39-5 Indeno({l,2,)-cd)Pyrene r.p. ug/tL 200
$3-70-1 Dibenco{a , h)Anthracene N.D. ug/L o 200
191-24-12 Benzo(g,h,i)Perylense H.D. ug/L 200
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TABLE 50
THREATED PRODUCT WATER

PESTICIDES/PCB’'S
EPA METHROD 608

CAS NUMBER PARAMETER RESULTS URITS REPORTING LIMIT
J19-%4-6 Alpha-BHC N.D. ug/L 0.17
319-¢5-7 Beta-BHC N.D. ug/L 0.17
3I19-86-8 Delta-BHC R.D. ug/L 0.17
586-89-9 Bamma-BHC (Lindane) N.D. ug/L 0.17
T6-44-8 Heptachlor R.D. ug/ L 0.17
109-00-2 Aldrin R.D. ug/L 0.17
1204-57-13 Heptachlor Epoxide N.D. ug/t 9.17
359-98-8 Endosulfan I N.D. ug,’L 0.17
60-57-1 Dieldrin R.D. ug/L 0.33 «
72-55-9 4,4'-00E N.D. ug/L 0.33
72-20-8 Endrin N.D. ug/L 0.33
33213-65-9 Endosulfan II R N.D. ug/L 0.33
72-54-8 4.4'-0DD 8.D. ug/L 0.33
1031-07-8 Endosulfan Sulfate R.D. ug/L 0.31
50-29-3 4,4'-pDT N.D. ug/L 0.133
72-43-5 Methoxychlor < N.D. ug/L 1.70
53494-70-5 Endrin Ketone ®.D. ug/L 0.33
57-74-9 Chlordane N.D. ug/L 1.70
8001-35-2 Toxaphene N.D. ug/L 3.30
12674-11-2 Artoclor-1016 N.D. ug/L 1.70
11104-28-2 Aroclor-1221 N.D. ug/L 1.70
11141--16-5 Aroclor-1232 R.D. ug/L 1.70
53469-21-9 Aroclor-1242 N.D. ug/L 1.70
12672-29-6 Aroclor-1248 N.D. ug/L 1.70
11097-69-1 Aroclor-1254 R.D. ug/L 1.30
11096-82-5 Aroclor-1260 N.D. ug/L 1.30



SECTION 15
ANALYTES NOT {wTECTED
iN

PRODUCT OIL
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TABLE 51
PRODUCT OIL

HASL VOLATILE ORGAMICS
TCLP AQUEOUS LEAMCHATE

EPA METHOD 624 Y

Parameter Results Units Reporting Limit
Acetone R.D. wg/L 12.%
Bentene N.D. ng/L 1.29
Bromoform N.D. ng/L 1.25
Bromomethane N.D. ng/L 2.5
2-Butanons N.D. wg/t 12.5
Carbon disultide N.D. ng/a 1.25
Carbon tetrachlorids R.D. ng/L 1.25
Chlorobenczens R.D. ng/L 1.25
Dibrosochloromethans N.D. mng/L 1.25
Chlorodibromoethane N.D. ag/L 1.2%
Chloroethane R.D. ag/L 2.5
2-Chloroethylvinyl ether N.D. ng/L 2.5
Chlocoform N.D. ng/L 1.25
Chloromethane N.D. sg/L 2.5
Bromodichlocromethane N.D. ug/L 1.25
{1,1-Dichloroethane N.D. ag/L 1.28
1,2-Dichloroethane N.D. ag/L 1.25
1,1-Dichlorocethylene B.D. ag/L 1.25
1,2-Dichloropropane N.D. ag/L 1.25
cis-1,3-Dichlocropropene N.D. ag/L 1.25
trans-1,)-Dichloropropens N.D. nqg/L 1.25
2-Hexanone N.D. ng/L 2.5
Methlylene chloridse N.D. ng/L 2.8
4-Methyl-2-pentanone N.D. ug/L 2.5
Styrene R.D. »g/L 1.25
1,1,2,2-Tetrachloroethane R.D. ag/L 1.25
Tetrachloroethene N.D. ag/L 1.25
Trans—-1,2-Dichloroethylens N.D. ag/L 1.25
1,1,1-Trichloroethanes N.D. ng/L 1.25
1,1,2-Trichloroethane N.D. ag/L 1.28
Trichloroethenes N.D. ng/L 1.25
Vinyl acetate N.D. =g /L 1.8
vinyl chloride R.D. ag/L 2.8

Samsplaed: 02,/26 '87
Ana'yoed: 04,1087

N.D. = Not detaected



TABLE 52
PRODUCT OIL

OSL SEMIVOLATILE ORGANICS
TCLP AQUEOUS LEACHATK

Results Units Reporting Limit

Acenaphthylene n.D. ag/L 20
Bento(s)anthracene N.D. mg/L 20
Benzol{alpyrene N.D. ag/L 20
Benzo(b}fluoranthene N.D. ag/L 0
Benzo(g,h,t)iperylens n.D. ng/L 20
Benzol(k)fluoranthens N.D. ag/L 20
Benzyl alcohol R.D. ag/L 10
Bis(2-chloroethoxy)methane N.D. ag/L 20
Blis{2-chlorocethyllether N.D. ag/L 20
Bis(2-chloroisopropyl)ether N.D. ag/L 20
4-Bromophenyl phenyl ether N.D. ag/L 20
Butylbenzyl phthalate N.D. ag/L 20
4-Chloroaniline n.D. ng/L 10
2-Chloctonaphthalens N.D. ng/L 20
4—-Chlorophenyl phenyl ether N.D. ag/L 20
Dibenz{(a,h)anthracane N.D. ng/L 20
1,2-Dichlocobenzene N.D. ng/L 10
1,3-Dichloiobenzens N.D. ag/L 20
1,4-Dichlorobenzene N.D. ag/L 10
},3'-Dichlorobensidine N.D. ag/L a0
Diethyl phthalate N.D. ag/L 20
Dimethyl phthalate %.0. ag/L 0
Di-n-butyl phthalate N.D. wg/L 20
2,4-Dinitrotoluene N.D. ng/L 20
1,6-Dinitrotoluens N.D. ag/L 0
Di-n-octyl phthalate n.D. ng/L 10
Pluoranthene m.D. ng/L 20
Hexachlorobenzene N.D =g/L 20
Hexachloroktutadiene N.D. ng/L 20
Hexachlorocyclopentadiaene N.D. ng/L 0
Hexachloroethans R.D. mg/L 20
Indeno(l,2,3-cd)pyrene N.D. ag/L 20
Isophorone N.D. ag/L 20
2-Nitroaniline R.D. mag/L 10
J-Nitroaniline N.D. ag/L 20
4-Nitroaniline N.D. ng/L 20
Nitrobenzene N.D. ng/L 20



YABLE 52 (comaT’'0}
PRODUCT OI1L

HSL SEMIVOLATILE ORGANICS
TCLP AQUEOUS LEACHATE

N-Nitrosodi -n-propylamine RH.h. *q/L 20
1.2,4-Trichlorobenzens N.D. mg/L 20
Benzoic acid N.D. ng/L 20
2-Chlorophenol R.D. my,/ L 100
2,4-01chlorophenol 6.D. ng/L 20
2,4-Dimathylphenol N.D. mg/L 20
4,6-Dinitro-2-methylphenol N.D. mg/L 100
2,4-Dinjitrophenol R.D. ng/L i00
2-Methylphenol N.D. ug/L 20
2-Nitrophenol N.D. ag/L 20
4-Nitrophenol N.D. ag/L 100
4-Chloro-3-methylphenol R.D. mg/L 20
Pentachlorophenol N.D. mg/L 20
2,4,5-Trichlorophenol N.D. mg/L 20
2,4,6-Trichlorophenol N.D. mg/L 20

Sampled: 02/26/8"7
Analyzed: 04,/16,/87

N.D. = Not detected



TABLE 53
PRODUCYT OIL
PCBs

TCLP AQUEOUS LEACHATYER
ZPA RMETBOD 408

Parameter Results Units Reporting Limit
Aroclor 1016 N.D ug/L 1.2
hroclor 1221 H.D ug/L 1.2
Atoclor 1212 H.D ug/L 1.2
Aroclor 1242 N.D ug/L 1.2
Aroclor 1248 N.D ug/L 1.5
Actoclor 1254 N.D ug/L 0.50
Aroclor 1260 N.D ug/L 0.50

Sampled: 02/26/87
Analyred: 04,/09/87

N.D. = Not detected



SECTION 16

SAMPLE KEY
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TABLE 354

SANPLE KEY POR B K£.3.7.T™ 4LUDGE PROCESSING BDAT TEST

Sample Tag #» RMAL B EPA O Date Time
1001 001 2/26 1405 hrs
1002 001 - -

100} ool - - * -

L004¢ 001 - . . ?

100S o0l - - * *

1006 001 - ° - "

1007 0c1 - * . :

1008 o6l . . - -

10069 eat - N ° .

10ic 0012 MJC 201 Raw Product Water * 1513 hrs
1041 002 JB 661 . . * - -

1012 00) MJIC 2012 Product Solids - -

1011} 004 JB 662 " * * 1530 hrs
1014 004 JB 662 - - - -

1018 004 MJC 203,J8B662 ° - ° -

1016 00" Raw Siudge - 1615 hrs
1017 006 . - " 1728 hrs
10:8 412 - . - -

1019 007 . - * 1745 hrs
1020 007 - . - .

1021 007 - ‘ . -

1022 0o - - b 1800 hrs
1021 009 JB 664 Raw Product wWater - .

1024 co9 JB 661 . . . - -

10258 009 J8 664 - . - - .

1026 009 JB 66) - - - - -

1027 009 - . - - -

1028 009 MJC 204 * . - - -

1029 QL0 Product 0tl - 1845 hrs
1030 Q10 - . . -

19131 olo - ° - -

1032 010 - . . -

1213) 010 - - - -

1014 oLl Raw Sludge - 1833 hrs
102¢ 014 . . * 1845 hrs
1036 012 . b . -

1037 ol - - * 2015 hes
1038 071 Product Solids ‘ 1015 hra
1o19 otld MJIC 205 Raw Product Water . 2130 hrs
1040 014 Ja 665 " - - - -

1041 015 MJC 206 hd b b h 2300 hrs

1042 015 . . . -
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TABLKE 34 (COmT'D)

SAMPLE KKT POR 3.£.5.7.T™ SLUDGE PROCESSING BOAT TEST

RMAL & EPA ) Sawple Description Cate Time
104) 016 MJC 207 Treated Product Wataer 1,26 2315 hrs
1044 016 Ja 666 - N " ‘ -
1045 01 - N ° b "
1016 c1? " . " . 23310 hrs
1047 oL - . - - "
1049 oL MJC 209 ° h h * -
1049 018 MJC 211 . - * . 2400 hrs
1050 018 - . - . -
1051 09 MJC 208 Raw Product Water b 2330 hres
1052 0Ls Ja 667 - N - " -
1051 020 MJC 210 Treatnad Product Water M 2343 hes
1054 g0 JB 668 - - b - *
1085 020 JO 6648 - * " - ¢
1056 021 JB 669 Product Solids - 2400 hrs
1097 021 Mic 212 N " * -
1058 022 M3IC 21) N - (dup) " *
1659 -—- Top of Solids 81in ° b
1060 02 Aaswv Product Water 1,27 0015 hrs
1061 0213 - " - . .
1052 024 Raw Sludqe " 0010 hrs
1061 024 " . - .
1064 026 Product 04l * 0100 hrs
1065 026 - - - -
1066 026 - N - .
1067 026 - - " °
1068 027 JB 6170 Treated Product Water - 0345 hrs
1069 027 Ja 671 " - " i{Dbup) * .
1070 027 - - . - .
1071 0627 MJIC214 ,M3C121S " h . - .
1072 028 MJC 216 - - - * 0445 hrs
107} 029 MJC 217 - - * - 0500 hrs
1074 029 Js 67} - N - * -
1075 029 J8 674 b - - “ *
1076 010 Raw Sludqge . 0543 hra

1017 - 01l Polisher Outlet . 0630 hrs
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TABLE 54 (CORT'D)})

SAMPLE KEY ronm B.I.S.T.T" SLUDGE PROCESSING BDAT TEST

Ssmple Tag ¥ RMAL # EPA 4 Sample Description Date Tiae
1078 032 Product 0Oil 1,207 0315 hrs
1079 032 - " . °

1080 012 - ° ‘ °

1001 033 J8 612 Trested Product Water - 0445 hra
1082 013 Js ¢172 h ‘ * * b

108) 034 - - - N 0500
1084 017 - * - - "

1085 01S Prcduct 011 - 0515 hrs
1086 035 * - - *

1087 03)s b " - °

1088 0136 b - b 0630 hra
1089 016 - b - -

1090 018 ‘ b b *

1091 0ls b * - b

10912 016 - b - -

1093 06 - b - b

1094 0les * ° N b

1095 0)e - - - b

1096 039 Rawv Sludge - 0710 hes
1097 - Top of Solids Bin M 0815 hrs
1098 040 MIC 218 Product Solids N *

1099 070 MJC 219 b - - .

1100 -

1101 -—-

1102 ———

103} -

1104 -—

1105 041 MJC 220 Product Solids 2,21 0843 hra
1108 042 Raw Product Wataer . 091S% hrs
1107 042 - * - . -

1108 042 NJC 221 “ - ° * "

1109 042 MJC 222 * - - - -

1i1o 04) Raw Sludgqge . 0925 hrs
U 043 Product 01l . 0915 hrs
1112 07 - * . .

1113 -—

1114 -

111s 046 Product Solids /07 0015 hra
L1t 047 Ja 615 Raw Product Wates - 0920 hrs
1117 047 JB 678 " b * . .

1i1s -——-

1119 048 Product o1l /27 1400 hrs
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TABLE 5S4 (CONT’D)

SAMPLE KEY POR B.2.5.t.T™ SLUDGE PROCESSING BDAT TEST

Sample Tag @ AMAL ¥ EPA 8 Sample Description ° Time
iL20 048 Product 011 /21 1400 hrs
1121 049 - " " "

1122 049 " - - b

1123 049 - : " b

1124 049 " - " -

1125 049 - - " *

1126 049 - - - -

1127 050 Raw S5ludge /27 1100 hrs
1128 051 " - {dup) ) "

1129 ———

1130 ———

113t 052 M3C224/38677 Product Solids 27217 1015 hrs
1132 083 Raw Sludge " 0945 hrs
1113 054 Treatesd Product Water - 091310 hrs
1134 ———

1135 -

1136 054 MIC 2213 Treated Product Water 1,/27 0930 hra
1131? 03t JB 685 Field Blank

1138 - JB 617 Product Solids 2/27 1015 hrs
1139 -——= Js 617 - - - -

1140 044

1141 056 MJC 225 faw Pioduct Water 2/2) 1045 hres
1142 056 JB 678 " - b " “

114) 056 JB 679 " - - " h

1114 057 Water Trtat. Blowdown " 1120 hrs
1145 058 Product 01l " 1130 hrs
1146 058 - - - -

1147 059 JB 680 vroduct Solids " 1135 hrs
1148 059 MJC 226 - . - -

1149 060 J8 681 N . - 1200 hrs
1150 060 - - - . -

1151 062 " - - .

1152 062 MJIC 168 - - . .

1153 061 JB 682 Trested Product Water * 1205 hrs
1154 061 MJIC 367 " . " - ]

1155 —-—— JB 684 field Blank

1156 064 Raw Studge 2/27 1245 hrs
1157 -——

1158 65 Raw Sludge /21 1300 hrs
1159 065 " - - -

L160 066 Water Trtat Blowdown - 1330 hes
1161 067 Product 011} . -

1162 055 JB 687 fField Blank

1163 025



TABLK 34 (CONT'D)

SAMPLE KET rOR !.I.S.f.’ SLUDGE PROCESSING )IDAT TESTY

Sample Tag & RMAL & EPA Saaple Description Tinme
1164 061 J8 638 field Blank

1165 068 Product 0il /17 0100 hrs
1166 074 - . . *

1167 074 - - " . .

116 068 . " - *

1169 069 JB 686 Field Blank

1170 -—

1171 —-—— 0il Polisher Outlat /27 1130 hrea
1172 —-—— Top of Solids Bin - 1135 hea
1497 -—— 01l Polisher Outlet 2726 1845 hrs
1499 -——= Rew B.E.S.T. Prod. H20 * 1800 hrs
RCC 7040-68 - Raw Siudge - L345 hrs
RCC 7040-71 —-—— Raw Sludge 2,27 0017 hrao
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MATERIAL SAFETY DATA SHEET

EFFECTIVE DATE: MARCH 1, 1986

Union Cartiée Carparaton urges the cusiomet recernng i Matenal Samv Oata Sheet {0 study if caretully (o decome aware of hazardy f any i (he product svetved In the interes? of

taiety you showid (T} nohby your aqeats and o0 TArs sheet (2) lurninh B COGY (0 @8CH o vour Cusior 48 ter the p nduct 3¢ (3) reqasst your
1a intorm thewr emplayees and mwel

I. IDENTIFICATION

ODUCT NAME TRIETHVLALINE
CHEMICAL NAME : Triethylamine CHEMICAL FAMILY:
FORMULA: (CaHg 'l MOLECULAR WEIGHT: . 1.:9
SYNON\MS TETH

DEPARTMENT OF Hazard Classification Flammable ligu:d
TRANSPORTATION Shipping Name Trietinl
CAS # Lllim=4s3 CAS NAME t~Ethanamiae 0 L-Di=tivl

11, PHYSICAL DATA

BOILING POINT 34,570 195078 FREEZING POINT

760 mm Hg

SPECIFIC GRAVITY J.7I9x at 20 170 VAPOR PRESSURE T4 HZ
(H.0 = 1) at 20°C

VAPOR DENSITY 3.5 SOLUBILITY IN 3.3 AL LdeT
(air = 1) WATER, = by wt.

PERCENT VOLATILES w? TVAPORATION RATE ~.=0

B8Y VOLUME (Butyl Acetate = 1}

APPEARANCE AND ODOR vat=r-riate lrgu.d €£:1.0-11.2 2dot

S 1. INGREDIENTS
MATERIAL " TLV HAZARD
s== Fage 3
) V. FIRE AND EXPLOSION HAZARD DATA
FLAéH P_OMII;IAI' 17298 Taz claesd 2up ASTIN T 3nm UO9F Tan ooper Sup AcTO T

FLAMMAGLE LINITS LOWER ..C UPPER ..o
IN AIR, ° by volume

EXTINGUISHING
MEDIA

SPECIAL FIRE FIGHTING
PROCEDURES

UNUSUAL FIRE aAND
ENPLOSION HAZARDS

EMERGENCY PHONE NUMBER * 1-800-UCC-HELP « This number 1s availabie days. mghts. weekends, and holidays.

UNION CARBIOE CORPORATION @ SOLVENTS & COATINGS MATERIALS DIVISION e 33 OLD RIDGEBURY ROAD DANBURY CT 06817 0001



V. HEALTH HAZARD DATA
TLV AND SOURCE:
oaEm A IH 19:S-ae and md TR e paa lelo.gn Tale -1

EFFECTS OF ACUTE OVERENPOSURE
SWALLOWING

SKRIN ABSORPTION

INHALATION

SKIN CONTACT rare .

ENYE CONTACT Thar o v o

EMERGENCY AND FIRST AID PROCEDURES:

SWALLOWING

SKIN

INKALATION

EYES




Vi REACTIVITY DATA
STABILITY
UNSTABLE STABLE CONDITIONS A" 213 fires  spadis 3nd .eat.
TO AVOID

INCOMPATIBILITY
Imaterials to avoid)

HAZARDOULS COMBUSTION OR
DECOMPOSITION PRODULCTS

Toe nLttl el 2aXides arpan moncY.aade

HAZARDOUS POLYMERIZATION

May Occur Wil Not Occur CONDITIONS

o ey e e MAY O
TO AVOID P12 o 07 ~pesiass ot alde
SLAlly o adroieln!
VIE. SPILL OR LEANR PROCEDURES

STEPS TO BE TAKREN
IF MATERIAL IS RELEASED
OR SPILLED

WASTE DISPOSAL
METHOD

PoTur e e

v teder iyl o

1. SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION S=lrt-cintaL =i mrennhing apgarac s oin o hi

o Cragr

o ATION 7 - 1

o e '
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