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Introduction

In 1980, the U.S. Congress passed the Comprehen-
sive Environmental Response, Compensation, and Liabil-
Ity Act (CERCLA), dlso known as Superfund. CERCLA s
committed to protecting human health and the environ-
ment from the dangers posed by uncontrolied hazard-
ous waste sites. CERCLA was subsequently amended by
the Superfund Amendments and Reauthorzation Act
(SARA) In 1986, emphasizing long-term effectiveness and
pemanent remedles at Superfund sites. SARA aiso en-
courages the use of dlifemative freatinent or resource
recovery fechnologies fo the maximum extent possible
to achleve these goals. :

State and federal agencles as well as private parties
are now exploring a growing number of innovative tech-
nologles for treating hazardous wastes. The sites on the
National Priorities Ust fotal over 1,200 and comprise a
broad specirum of physical, chemical, and environmen-
tal condlfions requiing varying types of remedial re-
sponses. The U.S. Environmental Protection Agency (EPA)
Is leading the effort fo define policy, technical, and
information Issues related to developing and applying
new remediation fechniques at Superfund sites. One
such EPA inifiative is the Superfund innovative Technol-
ogy Evaluation (SITE) Program, which was established fo
accelerate development, demonstration, and use of In-
novative technologles for site cledanups. To disseminate
information on the latest technologles, EPA created SITE
Technology Capsules. These concise documents are de-
signed fo help EPA remedial project managers, EPA on-
scene coordinators, contractors, and other site cleanup
managers understand the types of data and site char-
acteristics needed to effectively evaluate a technology’s
potential for cleaning up Superfund sites.

This Capsule provides Information on the Clean Berk-
shires, Inc. (CBI), now renamed Maxymilian Technolo-

SUPERFUND INNOVATIVE
TECHNOLOGY EVALUATION

dles, Inc., Thermal Desomtion System (TDS), a technol-
ogy developed to remove organic compounds from
soil. The CBI TDS was evaluated under EPA’s SITE Pro-
gram In November/December 1993 at a former manu-
factured gas plant (MGP) site where solils are
contaminated piAmarily with coal coking by-products.
Information In this Capsule emphasizes specific site char-
acteristics and resutis from the SITE Demonstration Test. -

. Additional results Including TDS performance at a soll

recycling site In westemn Massachusetts were provided
by CBI and are surnmairized In the Technology Status
section. This Capsule contains the following Information:

e Abstract ‘

'« Technology Description

» Technology. Applicabllity

» Technology Unnitations

» Process Reslduals

 Site Requirements

¢ Performance Data

* Technology Status

* Source of Furttier Information

Abstract |

The thermal desorption process devised by CBI uses
standard rotary kiln tschnology to remove organic con-
faminants from excavated solid wastes. The process works
by vaporizing and Isolating the constituents in a gas
stream and then destoying them In a high-sfficlency
afterbumer. The processed sollds are either reused or
disposed of as nonhcizardous, depending on applicable
regulations. ! :

The CBI TDS was evcluated under the SITE Program
at the Niagara Mohawk Power Corporation’s
Remediation Technologies Demonstration Facllity at Har-
bor Point In Ufica, New York. Harbor Point s the site of a
former manufacturecl gas plant and has been contami-




nated with coal coking by-products. The list of primary
contaminants Include: benzene, toluene. sthylbenzene,
and xylene (BTEX. polynuciear aromatic hydrocarbons
(PAHS), ferricyanide co , arsenic and lead, Four
ditferent types ot MGP solld wastes were tested: (1) coke
plant residuals; (2) purifier bed wastes; (3) water gas plant
reslduals: and (4) Utica Teiminal Harbor sediments. The
Demonstration Test took place betwesn November 15
and Decamber 13, 1993.

Results from the SITE Demonsiration are summarized
below:

» The CBITDS achleved destruction andremoval efficlen-
cles (DREs) of 99.99% or greater In all 12 runs using total

xylenes as a volatile piincipal organic hazardous con- -

stituent (POHO).

» DREsof99.99% or greater were achlevedin 11 of 12runs
using naphthalene as a semivolatile POHC.

* Average concentrations for ciritical pollutants In pro-
cessed sollds were (estimated) 0.066 mg/kg total BTEX:
12.4 mg/kg total PAHs: and 5.4 mg/kg total cyanide.

» The CBITDS showed good operating stabillity. The range
for ciitlcal operating parameters was as follows: feed
rate, 16 to 22 tons/hr: kiln soll exit temperature, 620 to
8460°F; afterbumer temperature, 1.810 to 1.820°F; and
afterbumer residence time, 0.82 to 0.87 seconds.

« Comparison of the dry welght basls conceniration of
pollutants In the feed and processed solids shows the
following average removal efficlencles: (estimated)
99.7% total BTEX: 98.6% total PAHs; and 97.5% total
cyanides.

» Although stack emisslons were generally in compli-
ance with applicable standards, data show sulfur dlox-
Ide emissions were well above statutory limits since the
DS was operating without any alr poliution equipment
designed for scrubbing.

The CBI TDS technology was evaluated based on the
seven technlcal ciiterla used for decldon making In the
Superfund feasibllity study (FS) process. Resuits of the evaiu-
afion are summarized In Table 1.

Technology Description

In general, themmal desorpiion Is an ex-situ physleal
separation technique that transfers contaminants from
soll and water to the gas phase. The process uses heat to
rakse the temperature of organic contaminants
to volatiize and separate them from a bed of contami-
nated solld waste. Temperatures are controlled to pre-
vent widespread combustion since Incineration is not the
deslred result. The voldtized organic contaminants can
be captured by condensation or adsomption, or destroyed
by using an offgas combustion chamber,

The CB! TDS Is a direct-fired, co-cument thermal
desorber based on standard rotary kiln technology. i Is a
process which Is composed of three different operations:
tt'reed preparation. contaminant voldatilzation, and gas

[3

Feed preparation begins with a sequence consisting
of crushing, shiedding. and screening to reduce mad-

rnum particle size to 3/4-in. The materidl is then blended -

by using a front-end loader to repeatedly fold the mate-
fal onto itseif as a precaution against pockets of high
BTU content soll and to distribute moisture evenly. This
step Is important since it helps protect the system from
themal shocks causad by olly “hot spots” In the waste.
The prepared material Is then placed into feed surge bins
gyr;td fed Into the kiln through a two-stage conveyor belt
em. '

Contaminant volatilization begins affer the prepared
feed material enters the kin. The soll temperature Is In-
creased up to ~800°F through contact with an dir stream
heated by a natural gas bumer located at the kiln’s
enfrance. The kin is equipped with specidlly designed
flights that lift and vell the soll, exposing greater surface
area to the hot gases, improving volatilization. Treated
soll exits the kiin' and enters a pug mill which combines
the matetial with solid residuals from the gas treatment
sequence to form a consolidated processed solids stream.
Water recycled from the quench fower Is added at this
time to cool the processed solids and confro! fugitive
dust emissions. The solids are deposited onto a discharge
conveyor and stockplled.

Gas treatment begins when the kiln offgas, now filled
with volatilized contaminants and enirained particulate,
enfers a muitl-stage treaiment sequence. Kiln offgases
are first drawn through a cyclone to remove coarse
particulate matter. The gases then enter a high-efficlency,
natural gas-fired afterbumer which combusts organic con-
stituents at temperatures up to ~1,800°F. A quench tower
cools the combustion gases by passing them through a
highly afomized water mist. The cooled gas stream then
enters a baghouse to remove fine-sized filterable particu-
late. If any acld levels are high enough to Impact air
quality standards, a scrubber could be added at this
point in the tfreatment sequence. Treated gases exit the
system through a 75-ft high stack. Solid residuals from gas
treatment are transferred by a screw auger to the pug
mill and are combinad with the treated soll from the kiln.

The TDS layout Is flexible and facllitates the rear-
rangement or addition of process equipment, as required.
This permits CBI to customize operations based on site-
specific combinations of media and poliutants. Figure 1 is
a schematic diagram of the CB! TDS unit as configured
for the SITE Demonstration Test, The TDS Is fransportable
and Is monitored and controlled by a computer-based
data acquisition system., .

Technology Applicability

In general, the-CBI TDS can be applled at-any site
where the following condiflons exist: the target waste
can be excavated or dredged readlly for processing,
target pollutants are amenable to desorption at kiln tem-
peratures with a capacity between 600 and 1,100°F, and
gas phase contaminants can be destroyed In an after-
bumer at temperatures of 2,000°F or less.

CBI states that the TDS Is capable of handing a
variety of solld waste types including soll, sediment, and,
siudge. Within each solld waste type, the unit accepts a
range of particle sizes, from granular to slity clays. In the
SME Demonstration Test, large chunks of debris were pul-
verized untll the maximum particle size was reduced fo
3/44n. and were then comblned with other feed mater-
als for routine freatrment. CBi claims that soll contalning .
large proportions of siit or dense clay-like hardpan, tradi-




ble 1. Evaluation Criteria for the C81 TDS

Critoria ;
Reduction of |
Overall Protaction Toxicity, Mobikty, |
e Compliance with Ertvenassand . ol Short-Torm
I9N6SS o
Environment Federal ARARs* Performance -Treatment Effectiveness Implementabiiity Cost
Provides bath shorn- May raquire ’ Effectively separates Significantly Requires measures  The system has $75-1900n
and fong-term protec- con’giame with organic reduces roxicity, to protect woikers on-linzs (which is highly
tion by permanently RCHA treatment, from sodl, and , and vol- and communiy dur-  of 80-90%. ; on
eliminating contamit- storage, and fand destroys organics ume of soll contam- lé}q excavation, han- site charac- <
nants in soil. ’ disposal regulations., in afterbumer. inants zg'uugh ing, and treatment. teristics)
Procass controls Feed praparation, Involves well demon- Doss not produce High throughyut Utility require-
é reduce any unac- and operation of strated technique for any intermediates rates of rec!iru‘ montsr:% limited
E ceptable short- treatment unit ma, removal of of graater toxicity can roduce o) to water, electricity,
% | term or cross media require compliance contaminants. as a result of time for o and natural gas
impacts. :/th State treatment. remedial action. or fusi oil.
s, :
Emission controls - Involves some Treatment is | Technology
are nseded to residuals treatment permanent. petformance
ensure compii- or disposal. | monitored by
ance with air i computer data
quality standards. ' acquisition
systam.
Metal bearing i Thermal technol-
wastes not effect- ogies histori
ively treated. have had t
gaining commun-
ity acceptance.

"ARARSs - Applicable or Relavant and Appropriate Requiraments.

Honally a problem for other treatment technologles, have
been processed successfully by the TDS. v

The CBI TDS was designed to remove volatile organic

compounds (VOCs), semivolatile organic compounds
(SVOCs), and total pefroleum hydrocarbons (TPHs). During

. the Demonstration Test, the CBI TDS removed VOCs such

as BIEX: SVOCs such’ as naphthalene, phenanthrene,

chrysene, benzo(a)pyrene. and other PAHs; and organo-

metdllic ferricyanide complexes. CBI clalms that other full

scale TDS operations have been used to treat TPHs

Including gasoline and fuel olls such as No. 2 oll, diesel
fuel, kerosene, and, jet fuel.

The CBI TDS does have some lmitations with respect
to the characteristics of wastes it can treat (see Technol-
ogy Limitations), and, the process does generate some
residuals that require further freatment (see Process Re-
siduals). As such, the technology should not be consid-
ered entirely stand-alone.

Technology Limitations

Contaminated feed materials must have a minimum
sollds content of 60% to facilitate materials handling op-
eratfions. It should be noted that a high molsture content
may reduce throughput only if bumer capacity Is ex-
ceeded. As feed material passes through the kiin, energy
Is first consumed to heat and vaporize moisture. Signifi-
cant contaminant volatilization cannot begin untll most of
the moisture is driven from the feed material. In order to
restore desorber throughput, higher bumer fiing rates or
the addition of a separate dewatering step may be re-
quired. During the SITE Demonstration, high moisture con-
fent feed materials did not appear to have an impact on
desorber performance,

e

i
|
3
l
!

CBI advises that the unit has a waste heat value
upper limit of approximately 300 Btus/lb. The limit was q
conservative estimate designed fo. ensure temperature
stabllity throughout the system. However, actual condi-
Hions during testing introduced waste with heat values in
excess of 3,000 Bius/lb, For MGP wastes, the major sources

. of elevated heating value are olly manufactured gas by-

products and wood chips from purfler beds., an out-
dated stack gas scrubbing process. Waste blending or
homogenization Is highly recommended as a means to
evenly distribute both molsture and Btu content.

Varlous compounds containing sulfur and cyanide
are common In MGP wastes and when treated with this
system become ‘a potential source of air poliution., A
caustic scrubber may be required fo capture the com-
bustlon products of these compounds if sulfur and cya-
nide levels are high enough to exceed health and safety
or applicable air qualily standards.

Treatment of wastes contaminated primarily with ha-
logenated hydrocarbons can be accomplished with the
addition of alr polluticn control equipment since system
temperatures are above the condensation point, pre-

' venting cormosion of components. Metals that are not

particularty volatile are not likely be freated effectively by
the DS, If there Is a need to reduce metais concentra-
tion, a separate pre- or post-treatment step will be re-
quired. Plastic mateiials are not recommended for
treatment by this process since their decomposition prod-
ucts could cause plugging or foul surfaces.

Process Residuals

The CBI TDS was déslgned fo minimize waste streams
by combining or recyqllng Intemal process streams wher-

i
|
|
i
|
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Figure 1. CBlthermal desorption’systam.

aver possible, For example, excess water from the quench
tower is recycled In the system fo confrol fugitive dusf
emisslons, As a result of Its design, the TDS generates three
resldual streams: (1) screened debris rejects, (2) processed
sollds, and. (3) stack gases.

Screened debils rejects for the Demonsiration Test
conslsted primarily of a low volume of metal scraps, over-
slzed wood pleces, and, arlicles of plastic. These items
are curently stockplled onsite, Other screened debiis were
pulverized and comblned with feed material for routine
freatment.

Internal solld resldual streams generated by the TDS
are combined to create a single consolidated processed
sollds stream. The stream conslsts of particulate removed
from the gas treatment sequence and kiin solids. The
processed solids are not derived from Resource Conser-
vation and Recoveiy Act (RCRA) listed wastes and do not
exhiblt characteristics of hazardous waste as defined In
40 CFR 261. Prelliminary resuits show that the processed
solids have met special site-specific freatment standards
and are cuently stockplled onsite awalting use as back-
fill In future Harbor Polnt projects.

Stack gas emissions from the TDS were subject fo a
number of standards during the Demonstration Test In-
cluding: 40 CFR 50, National Amblent Alr Quality Stan-
dards (NAAQS): Tile 6 New York Codes, Rules and
Regulations (NYCRR) Part 257, Arr Quality Standards; and
New Yoik State Department of Environmental Censerva-
flon (NYSDEC) Alr Gulde 1, Guldelines for the Conirol of
Toxic Amblent Alr Contaminants. Resulfs from the Demon-

sfration Test show that average sulfur dioxide emissions
were above NYSDEC standards for each MGP waste type
tested. The addition of a caustic scrubber would be re-
quired for full-scale remediation at this sife.

Site Requirements

CBI TDS equipment fransportation requirements con-
sist of 15 to 20 legal and oversized truck loads of equip- .
ment. Oversized loads requirng permifs include: feed bins,
kiin, cyclone, afterbumer, afterbumer stack base, quench
top, quench bottomn, and, baghouse, For remote sites,
access roads will be necessary for equipment transport.
Once onsife, the TDS can be fully operational in approx-
mately 1 mo, depending on weather conditions and avail-
abllity of necessary faclliies, equipment, utlliies, and
supplies. The major components of the system are de-
signed fo be offdoaded directly into place. If a sultably
constructed floor spacs Is not avallable, then, at a mini-
mum, concrete footers will be required o support system
components at several key locations. Once assembled,
the entlre system has a footprint measuring 100 x 150 ft
(exclusive of materials handling and decontamination
areas). For standard operations, the system requires a
crew of 6 to 8 people. After treatment Is completed the
system can be demobllized and moved offsite within one
mo.

Utility requirements for the CBI TDS are electricity,
water, and naturdl gas. The TDS requires a three-phase
transformer with 1000-ampere, 480-volt service. The fol-
lowing quantities of utilities were used (/ton of soll treated)
during the Demonstration Test: water, 320 gal; elechicity.




8.3 kllowoh‘-hr, and natural gas, 0.16 to 0.424 mxlllon Bfus
(based on 1500 to 4000 SCF/ton). i

Excavation of one waste type. water gas planfre- :

siduals, was accomplished In a prefabricated. fully-en-
closed. mechanically-ventilated, temporary sfructure. The
enclosad structure was necessary due to the high level of
malodorous voiatile compounds In the waste and the
proximity of the excavation pit to the surounding com-
munity. Dredging of harbor sediments requlred construc-
tion of a sheetplle excavation cell and installation of a siit
curtain fo decrease the potential for ham fo the aquatic
environment. The need for speclalized faclliies such as
these Is site specific.

A method fo store waste materials prepared for treat-
ment may also be necessary. Storage capacity will de-
pend on waste volume. During the Demonsiration Test,
several prefabricated structures were used to house pre-
pared feed materlals prior to freatment. The structures
averted a raln runoff problem and prevented windy con-
ditions from creating a dust hazard. Storage should also
be provided fo hold the processed materials until they
have been fested fo determine their acceptablity for
disposal or reuse.

‘ Onsite analytical equipment capable of determining
the residual concentration of organic compounds in feed
and freated materials can provide quick-tumaround In-
formation on TDS performance. Such equipment and fa-
cliities were utilized during the Demonstration Test.

Performance Data

The performance of the CBl TDS was evaluated on
four types of MGP solid wastes. These were: (1) coke plant
reslduals; (2) purifier bed wastes; (3) sediments from the
Utica Terminal Harbor; and (4) water gas plant residuais.
The four waste types were selected because they repre-
sent waste types commonly found at each of the esti-
mated 3,000 former MGP sites located across the nation.
Maximum pollutant concentrations were 320 mg/kg BTEX;
4420 mg/kg total PAHs; 1,120 mg/kg total cyanide; 60
mg/kg arsenic; and 320 mg/kg lead.

Three -4-hr replicate uns were conducted for each
waste type. For each run, samples were collected from
the feed soll, processed sollds, cyclone solids, baghouse
sollds, quench water, intake water, and, stack gases.
Samples were analyzed for PAHs, BTEX, cyanide, and
metals. Feed soll samples were aiso analyzed for other
physlccl and chemical parameters.

Performc:nce criteria established for the Demonsha-
fion Test included the following:

e - Compare actual DREs agalnst standard of 99.99%. .

. ', Determine concentration of fotal PAHs, fotal BTEX,
and total cyanide in the processed solids stream.

. Evclucn‘emestablllfyoﬂorgefedoperaﬂng porom- '

eters.

. Colculafe removal efficiencles for total PAHs, BTEX,
and total cyanide.

¢ Ascertain whether particulate emissions are within
limits established by New York State.

e Match emlsslons data against New York State Alr
; Gulde-1 Toxk. Alr Contaminants Standards.

Predemonsfrcﬂon sampling and analysis showed that
each of the four waste types would require splking in
order to provide pollistant concenfrations that were con-
sistent and sufficlent to evaluate the DRE performance
criterion. A volatile compound (x-ylene) and a semivoiatile
compound (naphthcalene) were selected as POHCs. Each
POHC was spiked Info the feed stream just before entry

into the kiln. DREs were calculated based on emission

results, native feed scall concentrations, and POHC splking
rates. "

DREs based on fcitcl xylenes showed compliance with
the 99.99% (or “four nines”) standard In each of the 12
runs. Naphthalene DREs were four nines or better for 11 of
12 runs, During the first freatment run of water gas plant
residuals, total hydraocarbon analyzers at the stack sig-
naled very large Intermittent surges In unbumed hydro-
carbons, The surges were likely due to olly hot spots in the
waste and caused significant disruptions in femperature
control at crifical locations within the system. The tem-
perature disruptions led {o decreased afterbumer effec-
fiveness. The hot spots were dlagnosed In the fleld as
being a result of deficlent waste preparation. procedures.
Corrective measures wers Implemented, and subsequent
freatment runs achleved four nines performance. DRE
results are summarized in Table 2, :

Performance godls were not established for pollutant
concentrations In the processed solids stream prior to the
start of the demonstration due to a lack of full-scale

- treatabigy data ancl an absence of regulatory bench-

marks. As such, resulfs from the demonstration were pro-
vided to New York State to assist in the development of

‘guldelines for the treatment of MGP wastes by thermal

desormption technology. Average concentrations In pro-
cessed solids were (sstimated) 0.066 mg/kg. total BTEX;
12.4 mg/kg. total PAHs; and 5.4 mg/kg. total cyanide.
Processed solld concentrations are summarized in Table
3. i :

Prior to the commencement of the Demonstration
Test, a serles of expermental nuns were conducted In
order to optimize several crifical operating parameters for
each of the four waste types. Operating ranges were
established which weuld provide adequate performance
with minimum fuel ciost. The following operafing param-
eters were monitorecl during each run: soll feed rate, kiln
soll exit temperature, afferburner exit temperature, and
afterbumer residence time. Table 4 summmarizes average
operating conditions, - ‘

The system show‘ed good operating stability with all
waste types, as Indicated by the relative standard devia-
flon (RSD) of each data set. The range of RSDs for each
operating parameter Is given In Table 4. However, treat-
ment of the harbor sediments and water gas plant residu-
als provided some notable lessons. Both materials had a
tendency to adhere to conveyor belt and feed hopper
surfaces, requirng a labor-infensive effort to produce an
even flow of feed fo the kiln. Additional moisture released
in the kin from the harbor sediments caused kiln tem-
peratures to fluctuate. Pockets of contaminants in water
gas plant residuals affected afterbumer temperatures by
creating nonuniform fusl Intfroduction and upsets fo after-
burner control loop, impcacting afterbumer efficiency.

!
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Removal efficlencles for BTEX, PAHs, and cyanide
were determined by comparing the dry welght concen-
fration of pollutants in the native feed soll and the pro-
cessed sollds. Average removal efficlencles were:
(estimated) 99.7%, total BTEX: 98.6%, totai PAHs; and 97.6%.
total cyanides. if the spiking levels were corsidered, these
reductions would be greater. Removdl efficlencles are
summartzed In Table 3. Total BTEX, total PAHs, and total
cyanide concentrations in feed soll and processed solids
are Hlustrated In Figures 2 through 4.

Particulate emissons from the unit are subject tfo
limits established In 6 NYCRR Part 212: General Process
Emissions Source. For all 12 runs, particulate emissions met
the applicable State emission limit of 0.050 grains/dry
standard cublc foot (gr/dsft®) comrected to 7% oxygen.

The NYSDEC requires a toxic amblent air quality Im-
pact andalysis for ali new or modifled sources of alr con-
taminants regulated under 6 NYCRR Part 212. The analysis,
which Is described In New Yoik Alr Gulde-1, was con-
ducted to predict the point of maximum concentration.
A standard point source method was used to predict the
site of maxmum Impact. As a conservative and simple
approximation, the effective stack helght was assumed
to be the physkcal stack helght. Bulding cavity impacts
were not consldered because emissions are confined to
onsite receptors, Worst-case annual and shorf-term am-
blent impacts were calculated for all toxic emissions emit-
ted from the TDS then compared to the appropriate
guldeline concentration to assess the acceptabliity of
the sotrce. For dll alr confaminants but one, the pre-
dicted worstcase iImpact was less than the concentra-
tion listed In the New York Alr Gulde 1. Arsenic emissions
exceeded the annual guldeline concentration during
coke plant waste treatment uns, and both the annual
and short-term guldeline concentrations were exceeded
during purifler bed wastes freaiment runs. Since this basic
screening analysis showed a higher than acceptable
Impact. a more refined alr quality analysls should be

Table 2. Destruction and Removal Efficiences

Waste Type Run DRE Total DRE
Xylenes Naphthalene

Coke Flant 1 99.990 % 99.998 %

2 99.994 99.998

3 > 99.9992 99.998
FPurifier Wastes 1 99.993 99.998

2 89.997 99.9992

3 89.958 99.9990
Harbor Sediments 1 99.994 > 99.997

2 99.997 >99.997

3 99.997 99.9996
Watsr Gas Plant 1 99.998 89.97

2 99.998 99.998

3 99.998 99.9997

Table3, Input/Output Solids Concentrations and Removal Efficiencies

Processed
- Feed Soil Solids Removal
Concentration  Concentration Efficiency
Wasto Type (Mg/kg) (mg/kg) (%)
BTEX
Coke Plant 13 0.056 : 99.6
Purifier Wastss 15 0.071 99.6
Harbor Sediments 81 0.065 . 99.9
Water Gas Plant 320 0.073 99.8
Average - 99.7
PAHs
Coke Plant ' 320 13 959
Purifier Wastes 1040 5.1 ‘ 99.5
Harbor Sediments 1620 55 99.7
Water Gas Plant 4420 26 . 99.4
Average : 98.6
Total Cyanides
Coke Plant 730 21 L 97.1
Purifier Wastes 1120 024 - . 999
Harbor Sediments 9.3 023 - 97.5
Water Gas Plant 43 0.2 954 -
Average 97.5

conducted fo accurately predict the site of maximum
concentiration.

It should be noted that metal emissions, Including:
arsenic, would vary depending on such factors as input
concentration, metadls specles, waste matiix, organic con-
stituents and chiorine content. Emission estimates for other
waste sireams freated by the TDS cannot be exirapo-
lated from the demonsiration resuits and site-specific cal-
culations would need fo be performed fo determine
ambient impacts. Upon examination of these amblent
impacts, operating temperature, air poliution control
equipment operating parameters, and, waste stream char-
acteiistics need to be andlyzed to determine how best to
conirol metal emissions.

A continuous emissions monitor (CEM) was used to
measwre oxygen (O,), carbon dioxide (CO,), carbon mon-
oxide (CO), hydrocarbons, nitrogen oxides (NOx), and,
sulfur dioxide (SO,). NYSDEC cumrently has no emission
limits for any of pollutants except SO,. The CEM

recorded levels of SO, above ragulatory sfoncfc':rds during

all runs. Because of 11%9 short civration of the Demonstra-
tion Test, NYSDEC dliowed tha 2ystem to operate without
a scrubber. However, NYSDEC: would require a scrubber
to conirol SO, emissions If tha CBI TDS was selected to
remediate thfs site. Stack emisslons are summarized In
Table &. o ,




Table 4. Average Targeted Operating Parameters

Harbor Sediments J Water Gas Plant

Parameter Coke Plant Purifier Wastes . RSD Range (%)
Fesd Rate (tonsihr) 18 22 16 L 18 34-97
Kiln Exit '
Temperature (°F) 620 860 780 ! 820 0.9-49
Afterburner Exit |
Temperature (°F) 1810 1810 1810 i 1820 0.1-09
Aftarburner Residence . ! '
Time (seconds) 0.86 0.87 0.82 0.84 1.1-1.9
1
!
!
1
Table 5. Average Stack Emisssions Data |
|
Coke Plant Purifier Wastes Harbor Sediments Water Gas Plant
Particulate gr/iosft® 0.025 0.026 0.042 0.041
ib/hr 266 3.18 ; 5.46 5.03
Lead pg/® 17.0 76.5 134 34.3
ib/r 0.0011 0.0047 | 0.0009 0.0021
Arsenic pg/m’ 10.7 © 39.2 : 57 6.3
ib/hr- - 0.0007 - 0.0024 0.0004" 0.0004
co* ppm <1 3 Y | 5
' b/hr <0.1 02 ‘ <01 0.4
Total Hydrocarbons* ppm 6 1 et ; 1
ibmhr 0.7 0.1 4‘ <0. 17 a.1
NOy* ppm 88 91 Cog01 121
Ibmr 10.8 10.5 | 123 14.6
S0,* ppm 125 1020 8 353
Ib/hr 21.4 165 | 20.1 59.0

Physlcal analyses of the feed materlals show that
the CBI TDS was able fo process diferent soll fypes with
no discemable effect on performance. The soll .
ranged from siity harbor sediments (39% silt/clay) to highly
granular purifier bed wastes (89% sand/gravei).

iInformation on capital and- utility costs are prelimi-
nary. Based on preliminary data, treatment costs range
from $75 - $190/ton. These costs are highly dependent .
on materials handling operations, contamination type, -
level, and volume of soll treated. - ,

Technology Status

CBI freated approximately 1.500 tons of waste dur-
ing the Demonstration Test and an additional 6.600 tons
during other tests at Harbor Point outside the scope of
this SITE project. All 8,100 tons of freated materials have

I
1
i
|

[ ,
met special site-specific NYSDEC freatment standards and
are currently stockpllad onsite.

The CBI TDS unit used for the SITE Demonsiration Test Is
a modified verslon of CBI's Soll Recycling Unit (ReeSoli) In
North Adams, MA. The ReeSoll system includes a rotary
kiin, cyclone, quench, baghouse, and afterbumer. Since
1989 the ReeSoll unit has been used to treat petroleum-
contaminated soll fram various sites throughout the north-
east. Soll is transported to ReeSoil's permanent location
where it is thermally deconfaminated and reused as landfill
cover. To date 250,000 tons of contaminated soll have
been freated. The unit freats a varlety of solls, granular to
clay-like. and contaminants include gasoline and fuel olls

- such as No. 2 oll, diesel fuel, kerosene, and Jet fuel. The

ReeSoil unit Is permitted to operate at a maximum of 100
tons per hour. Processed solis have been in compllance
with Massachusetts Department of Environmental Protec-.

|
1
|

|
i
|
1
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Figure 4. Averagé, 'c;yanide concentrations in feed soil and procassed so::ls. ,

tion soll clean-up requirements, and compliance tests for
emissions have demonstrated a DRE in excess of 99%.

CB! has also designed and bullt a High Temperature

Thermal Incinerator (HT) which It operates curently at a

PCB-contaminated slte. The HTl includes a rotary kiln, cy- .

clone, afterbumer, first quench, baghouse, second
quench, and packed bed scrubber. 'Approximately 50,000
tons of coniaminated solls have been remediated. The
soll s primarly slity clay or dense clay-like hardpan and Is
contaminated with up to §94,000 ppm polychlerinated
biphenyls (PCBs) and up fo 86,000 ppm VOCs. The HIl is

pemitted to operate at approximately 62 tons/hv and

conslstently operafes at 42 to 46 tons/hr. Processed solls
fo date have had PCB concenirations below 0.5 ppm
and parficulate emissions below the 0.015 gr/dsft® require-
me;;.lg}lrc‘:irrochloric acld (HCl)/chlorine (Cl,) emisslons are
0.0 .

Disclaimer

Although the ’rechnology conclusions presented Ih
this report may not change, the data has not been re-
viewed by the EPA Quallty Assurance/Qualify Confrol of-
fice. )

B Feedsoil
Processed solids

1 43 02
Harbor ! Water
sediments gas plant
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Source of Further [nformation

EPA Confact: |

|
Ronald F. Lewis i
U.s. Environmental Protection Agency

. Risk Reduction Engingering Laboratory

26 West Martin Luther King Drive
Cincinnati, OH 45268 :
Telephone No.: (613) 569-78566
Fax No.: (513) 569-7620

Technology Developer:

Neal Maxymillan | .
Vice President ]
Clean Berkshires, inc.’
Ten Post Office Square
Suite 600 South ;
Boston, MA 02109
Telephone No.: (617) 6959770
Fax No.: (617) 6959770
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