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Residuals Management Branch
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345 Courtland Street, NE @
Atlanta, GA 30365

ATTN: Caron Falconer
REVISION AND RESUBMITTAL OF 0&D PERMIT APPLICATION TO REGION IV -
JNC-19-86

Dear Mr. Scarbrough:

Enclosed is the revised RD&D permit appliication for the proposed USAF
technology demonstration at Gulfport, Mississippi. The document has been
revised to incorporate comments received through your offices. Revisions
or changes to the document are as follows:

Executive The criteria to be met in this project is
Summary, identified as being presented in Appendix A of the
Page 2 application.

The commitment to furnish Region IV with a copy of the final
report has been inserted.

Page 1-1 The duration of the project and quantity of soil to be
treated has been changed to 150 days and 11,000 yd3.

The goals and criteria for the demonstration have been

added.
Page 2-6 Burners for the kiln are identified as natural gas burners.
Page 2-11 Prevention of fugitive emissions from the stack via negative

pressure of the system has been clarified.

Page 2-24 Materials other than soil which will be fed to the
incinerator are jdentified.

Certification of equipment erection and disassembly by a
registered professional engineer has been added

JLEE):G lasno. e P.O. Box 1625  Idaho Falls, ID 83415




Mr. James Scarbrough
May 9, 1986
JNC-19-86
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Appendix A

Footnotes have been added which clarify that a Toss of
combustion air supply will activate the automatic waste
feed shutoff circuit, and that all stack gas monitoring
will occur during the test burn.

General training requirements have been added.

A description of the scrubber water handiing has been
added.

The soil handling has been revised to allow emplacement of
the treated soil back on the HO site.

Sampling and analysis protocol has been specified as SW846
and the dioxin rules.

Waste handling has been clarified.

Item 4 - Handling of liquid wastes via land application
has been deleted and dischage to the POTW added.

The appendix has been modified to identify and explain the
criteria which will be met for this demonstration.

A signed Certification Statement (Executive Summary, p. 4) as well

as a Notification of Hazardous Waste Activity Form (Appendix F) with
signature of owner and operator will be forwarded to your office within
the next two weeks.

Thank you for your cooperation and assistance in helping us submit a
complete application. If you have and gquestions or reguests, please
call me at FTS: 583-9736.

Very truly yours,

- /y/Ciéa4nfv2L/

JIN. Casanova, Program Specialist
Hazardous Waste Programs

Cluff, NCBC

Lanier, ENSCO }

Rich, State of Mississippi
t. T. L. Stoddart, USAF

. 0. Zane, EG&G Idaho
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+ ZXECUTIVE SUMMARY
Surpose

The purpose of this aocument is to provide to the Environmental
Protection Agency (EPA), Region IV, Waste Management Division, and other
interested agencies as applicable, technical information about the United
States Air Force (USAF) Znvironmental Restoration Program's Research, Test
and Evaluation of a selectaed technology for dioxin destruction at a former
Department of Defense (DOD) Herbicide Orange storage site at the Naval
Construction Battalion Center, Gulfport, Mississippi. This project is
being conducted under the Resource Ccnservation and Recovery Act (RCRA) of
1976 as amended by the Hazardous and Solid Waste Amendments of 1984. This
amendment gives EPA autherity to issue Research, Oevelooment, and
Demonstration (RD&D) permizs to aid in the cevelopment of safe alternatives

to land disposal of hazardous wastes.
Objective

The USAF (Headquarters--Air Force Engineering and Services Center) fis
requesting from EPA an RD&D permit applicable to the demonstration of the
identified technoiogy. This is based on the review and approval of the

contents of this document by £PA and local Base Commanders.

Following suspension of the use of Herbicide Orange and subsequent
destruction of the entire USAF stockpile (2.22 miliion gallons) in the
1970s, the USAF implemented a program in 1980 to restore the USAF Herbicide
Orange sites to beneficial use. One of the major activities of this
program is to field test, demonstrate, and evaluate selected
decontamination technologies. Such RD&D activities will be used to
determine the feasibility of using the selected technologies for

restoration activities.

The technology to be demonstrated is incineration in a multi-unit

waste incineration system designed to be moved from site to site to



cemonstrate the gestruction of ZJioxin and dibenzoturans in soil. The

cemonstraticn is to De oertermed by Ensco Environmental Services at the

~Navai Construction Battaiion Canter (NCBC), Gulfport, Mississiopi.

The goal of the technoiogy is t¢ reguce contaminants and the jasvels of

7]
Q

those contaminants o crizeria as presented in Appendix A, Sampling

Analysis Matrix

Following compietion of the tesis and analyses, data will be evaluated

for the following:

ity and r2liability oT the

fony

—a

Determining maintzinabi

technology.

2. Determining the 2est operzting conditions for cost-effectiveness.

3. Supporting the delisting petizion process through EPA

Headquarters, Office of Solid Waste.

The results of the evaluation and all data will be compiled in the

[¢})

—t

inal report to be submitiad <o the USAF by EG&G Idaho., Inc.

The Znsco incineration system is a cocmmercial tecnnoliogy. However, the

aforementioned data must Se obtained o mine the technical erficiency

-—‘(D

and cost-effectiveness of using this technoleogy at other DOD installations.

The USAF will inform ZPA of preliminary results at the conclusion of
the testing. A final report discussing all activities with resuits and
conclusions will be compiled. Copies of the final report will be supplied
to EPA Region IV. A1l inaquiries by EPA will be responded to in a timely

manner.



Scope

’ The RCRA Hazardous and Soiid Waste Amenaments of 1984, Seczion 214,
provide for permits Tor researcn, ceveiooment, and demonstration of
innovative, 2xperimental hazardous waste treatment technoiogies or

processes. Requirements Tor obtaining an RC&D permit are addressed in this

document and summarized as Tollows:

1. Sec. 214(A): The fazcility is alreaay constructad ana wiil have
undergone RCRA trial burns and PCB test burns under the authorizy
of EPA, Region VI. The demonstration at NCBC is scneduled to

last less than cne year.

2. Sec. 214 (B): The Herticide Crange site at NCBC w111 not receive
¢r treat any new hazircous wastes. 1he technology demonstration
will use material only from, and on, the site. The effects of

this demonstration on human health and the environment are
addressed in this document. An Environmental Assessment has also
been prepared to address potential impacts and fulfill

‘ requirements of the National Environmental Policy Act.

In addition, the following information is also provided:

—
.

Signatures of Owner and Operator: A signatory page is provided
at the conclusion of this summary.

2. In lieu of published guidance for an RD&D permit application, an
assessment of 40 Code of Federal Regulations (CFR) 264

requirements is provided in Appendix B.

3. A photograph of the Znsco mobile incinerator is provided in
Appendix C. The original photograph is included with the letter

of transmittal for this document.



CERTIFICATION STATEMENT AND SIGNATORIES 7OR PERMIT APPLICATION

We cartify under penalty of law that this aocument and all attacnments
were prepared under our direction or supervision in accorcdance with a
system designed to ensure that quaiified sersonnel properly gather and
avaluate the information submitted. Basad on our inquiry of the person or
persons who manage the system, or %hose persons directly responsible for
jathering the information, the information submitted is, to the best of our
knowledge and belief, true, accurate, and complete. We are aware that
there are significant penalties for submitting false information, including

the possibility of fine and imprisonment for knowing violations.

Cwner:
Naval Construction Battalion Center
Gulfport, MS
Operator:
Tyndall Air Force Base Engineering and
Panama City, FL Services Laboratory

HQ Air Force Engineering
and Services Center

(To be supplied.)



1. INTRODUCTICN AND BACKGROUND

1.1 Inzroduczion

This zccument is an application for a Research, Development, and
Demonstratisn (RD&D) permit from the Environmental Protection Agency (=PA)
Region IV zs authorized by the Resource Conservation and Recovery Act
(RCRA) Hazaraous and Solid Waste Amendments of 1984. The U.S. Air Force
(USAF) is requesting the permit to perform a field demonstration for dioxin
and dibenzofuran destructicn in soil at the Naval Construction Battaiion

Center (NCZC) in Gulfport, Mississippi.

The teschnology to be demonstrated is incineration in a mobile
incineration system. Tne purpose of zhe demonstration is to provide cata
on the mairnztainability and reliability of zhe technology so that
cost-erfectiveness can be determinea for future restoration efforts. To
obtain sufficient data to adequately assess the reliability and
maintainaciiity of this technoiogy, an operational period of at least
150 days is necessary. This perfod of time is also necessary to ensure
that cost data are representative of field operations. In addition, the
system shcuid operate at or near maximum capacity to ensure that the data
obtained are representative for any future application. Consideration of
reliability, maintainability, and cost is the basis for requiring treatment

of approximately 11,000 yd3 of soil.

The goal of the technology is to reduce the ievel of total chlorinated
dibenzodicxins and dibenzofurans to <1 part per billion (ppb), and the
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCOD) level to <1 ppb. 1In addition,
EP toxic metals and constituents from Appendix VIII of 40 CFR Part 261 have
been identified by EPA Headquarters, Office of Solid Waste, Waste
Identification Branch, as constituents of concern. The metals and
constituents of concern will be analyzed for at the levels identified on

the Criteria List in Appendix A, Sampling and Analysis Matrix.

i-1




1.2 3Zackaround

In April 1970

«t

, the Secretaries of Agricuiture; Health, tducation. and
Weifare; and the Interior jointly announced the susopension of certain uses
of 2.4,5-trichiorophenoxyacetic acid (2,4,5-T). This suspension resulted
Trom published studies indicating that 2,4,5-7 was a teratogen. Subsequent
studies revealed that the taratogenic erfacts resulted from a toxic
contaminant in the 2,4,5~T, identified as TCDD. Subsequently, the DOD
suspended the use of Herbicide Orange (HO), which contained 2,4,5-T. At
the time of suspension, the USAF had an inventory of 1.37 million gallons
of HO in South Vietnam and .85 million gallons at NCBC in Guliport,
Mississippi. In September 1371, the DOD directed that the KO in South
Vietnam be returned <o the United States and that the entire 2.22 million
Jailons be disposed of in an environmentally safe and efficient manner.

The 1.37 million gailons were moved to Johnston Island, Pacific Ocean, in
April 1972. The average ccncentration of TCOD in the 2.22 million gallon
HO stock was about 2 parts per million (ppm), with the total amount of TCDD
estimated at 4.44 gallons.

HO is a reddish-brown to tan liquid, soluble in diesel fuel and
organic solvents, but insoluble in water. One galion of HO theoretically
contained 4.21 ib of the active ingredient 2,4-D and 4.41 1b of the active
ingredient 2,4,5-T. HO was formulated to contain a 50:50 mixture (by
weight) of the n-butyl esters of 2,4-D and 2,4,5-T. The percentages of the

formuiation typically were as ollows:

n-butyl ester of 2.4-D 49.49
free acid of 2,4-D 0.13
n-butyl ester of 2,4,5-T 48.75
free acid of 2,4,5-T 1.00
inert ingredients (e.g., butyl alcohol and 0.63

ester varieties)



(Y@

Jarious disposal tecnnicues 7or HO were investigated trom 1371 zo
-374. QOestructive tecnniques -avestigatea at tnat time inciuded soil

2iodegradation, nhigh-taemperaturz incineration, Jeep-well injection, curial

[2}]

in underground nuclear test cavizies, sludge burial, and microbial

~eduction. Techniques used i3 ra2cover a useful product inciuded activated

charcoal filtration, return 2 manufacturers, tTractionation, and

chliorinolysis.

Of these techniques, only nigh-temperature incineration was

Ri
1)

sufficiently developed to warran:i further investigation. The other methods
were temporarily rejecied beczuse of several considerations, inciuding long
lead times for development, inacequate assurance of success, and the iack

of industrial interest.

during the summer of 1G77. <ne USAF <disposed of the 2.22 miilion
gailon stock of HO by high-zemnerature incineration at sea. This
operation, Project PACER HO, was accomplished under very stringent U.S. EPA

ocean-dumping permit requirements.

The Air Force Plan and the EZPA permits for the disposal of the
herticide committed the USAF to a foilow-up storage site reclamation and
envircnmental monitoring program. The major objectives of this reguired

program were to:

1. Determine the magnitude of HO contamination (TCOD) in and arocund

the former HO test storage sites.

2. Determine the rate of natural degradation for the phenoxy
herbicides (2,4-0 and 2,4,5-T), their phenolic degradation

products, and TCDOD in soils of the storage and test sites.
3. Monitor for potential movement of residues from the storage and

test sites into adjacent water, sediments, and biological

organisms.
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4. Reccmmend manageriai techniques for minimizing any impact of <ne
nercicides and dioxin residues on the ecology ana numan

coouiations near the storage and test sites.

Immeaiztely following the at-sea incineration in 1977, :the USAF
Jccupationai and Environmental Heaith Labcratory (OEHL) initiated site
monitoring s:tucies of chemical residues in soil, siit, water, and
Diological orgaznisms associated with the former HO storage sites at both
NCBC and Johnston Island. Results of the NCBC study are presented in

.3

Subsection 1.2.3. .
The Secretary of the Air Force/Denuty for tnvironment and Safety

r
(SAF/MIO) reauested and received from the Air Force Surgeon General in cune

i
i

—

1980 a oroposesg research protocol to return HO-contaminated sites to fu
and beneficizi use. Based on this research protocol, SAF/MIO recommendec
that the tngineering Services Laboratory (ESL) of the Air Force Engineering
Services Center be designated as the Tead laboratory for monitoring and
reclamation research. Air Force Deputy Chief of Staff for
Engineering/Lagistics agreed that the Environics Division of ESL shouid
handle the ccmplex integration of environmental chemistry and control
technology required to address the problem. It was noted, however, that
the ESL is dedicated to a research missicn and not routine field assistance
tasks. This reguired that site monitoring be consolidated within the
dioxin research program, rather than in routine analyses, which is the
mission of the OEHL. 3efore initiation of the overall research program,
the ESL routea the research requirement tnrough Air Force Deputy Chief of
Starf for Research and Development and Air Force Systems Command/Director
of Laboratories in the form of a Statement of Operational Need (SON). The
validated USAF SON 2-81 directed that

1. A sampling and analysis program be initiated
2. A program to look at methods to destroy dioxin in situ be

started, but no fuli-scale effort take place unless further
directed by SAF

[y
1
Y
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*-cgress on assessing iong-term breakdown and movement of cicxin

e raviewed yearly at the Headquartars AFzSC, =SL.

The Z~vironics Division of ESL has monitcred the natural degradaticn
of HO at <ne 00D sites since 1980. 1In 1984, the Environics Division
contractza with EG&G Idaho, Inc., to map the dioxin concentrations at NCBC

-
%

[+1]

and Johnsten Island, as well as to conduct a hydrogeological study
NCBC. Resuits of the soil mapping activities will be used in defining the
approach for the Research, Test, and Evaluation program to evaiuate
potential cleanup technologies in the field at NCBC and Johnston Island.
The soil mapping and the hydrogeological studies nhave been completed and

the final reports are in preparaticn by EG&G Idaho.

Field zesting of two technologies using thermal desorpticn/ultravioiet
photoiysis znd an advanced eiectric arc reactor took place in 1985 under
the requirements of the Toxic Substances Control Act (final reports are in
preparation by EG&G Idaho). With the enactment of the Hazardous and Solid
Waste Amendments of 1984, treatment technologies for dioxin-contaminated

wastes became subject to RCRA requirements.

As such, the incineration demonstration at NCBC will occur under the
jurisdiction of EPA, Region IV, Atlanta, Georgia. This document has been
prepared as an application for issuance of a Research, Development, and
Demonstration Permit under Section 214 of the Hazardous and Solid Waste

Amendments of 1984.

1.3 Background: Site Descripticn

NCBC is located in Gulfport, Mississippi (Figures 1-1 and 1-2),
approximately 2 mi from the Gulf of Mexico, and occupies a land area of
several square miles. It is a fenced limited access military
installation. NCBC is approximately 20 ft above sea level. The soil is

sand to sandy loam, intermixed with some clay.
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Figure 1-1. Navail Construction Battalion Center Vicinity Map.

1-6




NCBC
/ Former storage site

5 3538

Figure 1-2. NC i i
BC perimeter and location of former Herbicide Orange Storage Site



Approximateiy 12 acres at NC3C sarved as a storage site for ine
0.85 million gallons of HO. The fenced site is an area restricted o Dase
serscnnel; entry is only by autherization of +the base commander. The
storage site was stabilized with Portiand cesment approximately 30 years
ago. The stabilized soil provided a hardenea storage area for heavy
supplies ana squipment. Over the years, additional i1l materials (sheil?,
rock, soil, aspnalt, and tar) were added to the storage area, providing a
cover of several inches over the cement-stabilized soil. A small quantity
of miscellaneous combustible (wooden paliets) and noncombustible

(concrete/drums) refuse is present on the storage area.

1.3.1 Meteoroiogical Data

Table i-1 presents meteoroicgical cata applicable to the general
Sulfport area. The mean daiiy temperature ranges from 61 to 78°F, with
extremes of 10°F and 104°F. The mean monthly precipitation varies from

2.4 to 7.1 inches, with extremes of 0 inches and 25.2 inches.

1.3.2 Hydrogeological Data

The gulf coastal area has been siowly subsiding for millions of years,
forming a trough known as the Guif Coast geosyncline. As the trough sank,
streams emptying into the Gulf of Mexico have kept the trough nearly full
by depositing huge quantities of sand, gravel, and mud. These sand and
gravel deposits make up the principal aquifers in the Gulfport area
(Tabie 1-2).

Geologic units containing freshwater near Gulfport are of Miocene or
younger age (the last 24 million years). These beds are more than 3,000 ft
thick (Figure 1-3). There are no thick, consistently traceable clay beds
(aquicludes). The sand-ana-gravel beds are irregular in thickness and
extent. However, some sandy zones (aquifers) can be traced for reasonabie
distances. All rocks from the base of the Miocene to within 200 ft of the
land surface are Miocene and Pliocene. Rocks from near the land surface to

about 200 ft are designated Citroneile Formation. On the surface are
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TABLE 1-1.

METEOROLOGICALADATA FOR NCBC, GULFPORT, MS.

Prepared by: USAFETAC Station name: Keesler AFB MS
April 1982 Location: N30.25 W 88.55
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able 1-2

. GEOLOGIC UNITS AND MAJOR AQUIFERS IN MISSISSIPPI

]

Erathem System Senes 3roup Geologic unit *Aajor aquiter
Holocene anad Unditferentiated alluvium ana terrace aeposits “«:"s:;s;llzs::wer
. k2
Cuanternary Pletstocene Mississippi River valley alluvial aquiter aquiter
Loess
Pleistoc -
1stocene Terrace geposits, unditferentiatea
Pliocene Citronelle Formation Citronetle aquiters
Graham Ferry Formation
Pascagoula Formation Miocene aquifer
Miocene Hattiesburg Formation system
Catanhoula Sandstone
Byram Formation
Bucatunna Clay Membper
. Vicksburg Middie Marn Member
Oligocene Group Giendon Limestone Member
Mananna Lymestone Oligocene
Ceno
201 Mint Soring Marl Member aguifer system
Forest Hill Sand
Jackson Group | Y3200 Clay
Tertiary Moodys Branch Formaiion
Cockfietd Formation Cockhield aquiter
Cook Mountain Formation
Spana Sand Sparta aquiter System
Eocene Claiborne Zilpha Clay
Group Winona Sana Winona-
Tallahatta Formation Taitahatta
Neshoba Sand Member aquifer
Basic Cily Shale Memper Q
Mendian Sana Member |
Menaian-upper
Hatcnetigbee Farmation Wilcox aquifer
Wilcox Tuscanqma Faormation
Group Nanafatia Formation il
Feam Spnngs Member Lower Wilcox
Paleocene aquifer
Naheoia Formation
Midway Porters Cr2ek Clay
Group Matthews Landing Mar Member
Clayton Formation
Praine Blutf Chaik anag Owli Cieek Formation
Ripley Formation Ripley aquiier
Selma Demopoits Chaik
Group Coftee Sand Cottee Sana aquifer
Moorevilte Chalk
Upper Arcola Limestone Memeper
Cretaceous
Mesozoic Cretaceous e0 Eutaw Formation Eutaw-McShan
Tombigbee Sand Member aquiter
McShan Formation q
Tuscaioosa Gordo Formation Gordo aquifer
Group Coker Formation Coker aquifer { 1US€al00s3
Lowe aquifer
T
i system
Cretaceous Undifferentiated Y
Pennsyivama Paleozoic
Paleozoic Mississipptan Undifferennated aquifer
Devonian system
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Savannah (18 min.)

McHenry (15 min.)

Vestry (15 min.)
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tarrace, ziiuvial, and beacn ceposits.

- -

ranges “rom L2 o about 20 Te.

riasian

4%

Aguitzrs zt depths of more than 300 7= contain surficient
oressure tc soooort flowing wells, except where pumping has Towered the
neaa. ine main recharge areas are several miles north of Gulifport.
Recnarge sccurs by infiltration of rain tnat 7alls on the sandy outcrops.
The peds have nigh transmissivity horizontally and low transmissivity
vertically.

Deep wei’s in the Guifport area had water levels approximately 100 ~<
above sea ievel about 100 years ago. Today, the water leveis are at or
Delow sea levei. However, there is no evidence of saltwater encroachment
as a resuit ¢7 the lowered grcunawater Teveis. In fact, Treshwater occur

more than 12 =° offshore (south of Gulfporz).

Developec sand zones are generally permeable. For example, deep weils

at Gulfport can be pumped at 500 gpm with 25 to 70 ft of drawdown.

The water auality increases with distance from the recharge area and
with depth. Most groundwaters near Gulfport are soft and of good quality
and contain less than 250 mg/L of disscivea solids. The temperature of the
shallow grouncwater near Gulfport is usually about 68°F, and the geothermal
gradient is apout 1°F increase in temperature for every 62 ft of depth.

The average annuai rainfall at Gulfport is about 60 in. per year.

Rocks beneath NCBC consist of sand, gravel, silt, and clay. They ars
highly variable in short lateral distances. The water table is shallow, is
only 4 to 6 ft below the land surface, and stands about 25 ft above sea
Tevel in some zreas. Water in the shallow deposits moves southward toward
discharge into zhe Gulf of Mexico. Locally, the groundwater flow direction
could vary deoeﬁding on localized geology, recharge, discharge, and other
factors. The flow direction can be determined by shallow wells and

carefully measured water Teveis to give the hydraulic gradient.
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arainage moves Trom NCSC o tne
Reports of samnling and

suplished ana indicate that no offsiie migration has asccurred.

oresents the rz2tention basins
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Tne Dasin system.
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Approximately 12 to 18 acras are ccnsidered contaminatec with HO ana
associated TCDD (Figures -6, 1-7, and 1-8). Quring 1980, retention Dasins
were constructed on the storage site to grevent the migration of
dioxin-contaminated soils offsite. Currentiy, the ola HO storage site is a

restricted arez and is not used.

1.3.3 Concentration 2lots

Figure 1-9 shows oreiiminary unvaiidated data on concentrations of
TCOD in ppb units. These resuits are currently being validated and & final
report compiled by EG&G Idaho. Figure 1-10 indicates tne concentrations of

TCCD obtainea from previous sampling and analysis of soils.
Preiiminary evaiuations indicate 1itile, if any, norizontal migration
of TCOD. Hot spots tend to De localized, aithough a few previous samples

have indicated vertical penetration of the cement-stabilized soil at NCBC.

These concentration plots will aid in determining location and

quantities of soii to be removed fTor the cemonstration project.

1-13



Turkey Creek

)C
w
o
o
o
Z

__i\
JO3
&

\Z:

% (:j <z (j} e\\fooo t
| S0
/ <

Herbicide
/ Storage

Area
NCBC

Footages indicate distance downstream of herbicide storage area.

Figure 1-4. NCBC drainage system sampiing loccations.

1-14

Cvs 2086



S1-1

. ILHII\S(.

= -
—_— C p———— — e __“—,)[ —_— —— ===
I ﬂﬂt Building 225 ‘n[ | I Budding 224 ‘P

_ L

— N

Cunal 41~

e

) - ® _— e A s
\

o MO I O A 2R
- Watkins Ave Bauxie pile E"-;
\ -9 st Jpgafaivasineeciyigidratisetefiggnypiginivilsinntevivl

e peewelT

Aeza g

Flow dlreclion ————p— Legend

Sitew = (’)

Flow Dueciion
RA LHaChs = me—im e 0-

[ ETNY

Figure 1-5. Retention basin drainage at NCBC Herbicide Orange storage site.



91-1

Figure 1-6.

Overview of the NCBC

Herbicide Orange site.
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Figure 1-7.
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Composite ground view of NCBC Herbicide

Orange Storage Site.
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Figure 1-8.
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Closeup of NCBC Perbicide Orange Storage site.
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Figure 1-9.

TCDD concentration (ppb) at NCBC (continued).
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Figure 1-9. TCDD concentration ~ pb) at NCBC (continued).
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Figure 1-10. Retention basin drainage at NCBC Herbicide Orange storage site.

1-23



ro
v
Pl
O
o
m
tn
%
)
m
%
I

0
-
©
-4
Ll ]
(@]
=

The EZnsco incinerztor (Mobile Waste Processor--MWP-2C00) is designed

and fabricated by the Pyrctech Division ¢f Ensco Environmental Services
T

Company (Ensco) in White Blutf, Tennessee. The MWP-2000 is & modular

0.

mobile incinerator system designed to destroy solid, semisolid, and Tigquid
waste contaminated with PCBs. The system can also destroy waste
contaminated with 2,3,7.8-TCD0. 3efore arrival onsite, the MWP-2000 will
have unaergone PCB test burns and RCRA trial burns for F0-20 through FO-28
wastes. Most cf the system components are instailed on flatbed traiiers to
facilitate the movement of the system from site to site to perform onsite

cleanup of contaminated soiis and other wastes.

Figure 2-1 shows the general arrangement of the system as it will be
used at the NCBC. Figure 2-2 is a flow diagram of the system. The

principal components of the system are the following:

0 Waste feed system

0 Rotary kiln incinerazor

! Secondary combustion system

0 Air pollution control system
o) Control room and laboratory.

The ancillary components of the system are the 7olliowing:

0 Waste heat boiler and steam drum

0 Boiler makeup water treatment system

0 Treated soil removal system

0 Effluent neutralization and concentration system

(o]

Clean fuel holding tanks.
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The “z717:wing is z Srief cescription of the process; 2 cetaiiza

1

descriotion -3 -rovided in subsequent sections.
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3rIup o7 tne grocess, the uwnit wili oe at st
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o 1200°F) ze“ore any contaminated soil is fed to tne kiin. Shutdown of
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the zrocess “rziudes & 1- to 2-day odurncut, which wouid zr

sossibiiity c° zontaminated soil being left in tne system.

At NCBC. =ne contaminated soil will be fad into a weighing hopper zy a

Trontend lcacer. From the weighing hopper, the soil will arop cnto a

-

-r

conveyor belit, which in turn drops =ne soil into a Teed hopper. rom Toe

feed nhoocer, tne soil will De arcpped into 2ither a rotary auger conveycer

-

or & ram feeger that will directly f2ed the soil into the rotary kiln

o

characzeristics of zhe soil,

y
‘ncireratcr. CZepending on tne physica
snreading or wi.7ing device may be useg to orovide az more uniftorm size
feeastock. (Acditional details about soil handling are presentad in

Subsection 3.2.4.)

The reotary <iln wiil heat tne soil tc 1000-1800°F, which wiil either
ourn or gasify ail combustibles. The treated (incinerated) soil will tnen
exit the rotary kiln and will fall into a water-sealed treated s0i]
quencher. A cnazin-drag conveyor will, in turn, discharge the soil intc a
roii-off bin. when the soil cools, the bin will be moved to a cliean soil
storage area near the kiin (sese Figure 2-i). The treatecd soii will be neld
Tor 48 h, pencing laboratory verification that criteria listed in

A

Appenaix A nave ceen met. OCnce verification is obtained, the soil will be

returned to an area determined to be clean on the HO storage site.

Meanwhile, the off-gas from the rotary kiln is drawn into the
seconaary comoustion chamber (SCC) where it is supjected to temperatures of

200C to 240C°F in an excess oxygen atmcsphere for a minimum of 2.2 s. ‘he

SCC snsures compiete burning of waste gases.

2-4



Gases from the SCC tnen pass into the waste heat noiler to oroduce
2S0-0sig steam for use downstream in the ejector scrupber. =crom the
sciler, the gases then pass into the quench sump, whicn reduces the cfi-zas

temperature Tor subsequent :rocessing in the packed tower.

The packed tower removes 99% of the HC1 gas prcducea during the
combustion precess. In the packed tower, the gases 7low upward through the
tower and are scrubbed by a ccuntercurrent flow of water Tlowing over

"telieretze" shaped packing materiai.

From the packed tower, the off-gas is drawn into the ejector
scrubber. That device, wnhich operates on the principle of an ejection
pump, not only provides the prime motive force for moving the off-gases,
but also acts to scrub particulates from the off-gas. Steam generated in

the waste heat boiler serves as the motive fluid. The clean o7f-gas then

s

is torced up the 35-ft szac

2.2 Rotary Kiln

The primary function of the rotary kiln is to burn or gasify all
combustible solid waste, inciuding contaminated soils. The kiln is a
carbon steel cyiinder (6 ft, 7 in. in diameter, 30 ft Tong) mounted
horizontally on a flatbed trailer. The first 10 ft of the kiln, which is
the flame zone, is lined with 2-1/4 in. of insuiating brick and 6 in. of
fire brick. The remaining length of the kiln is lined with & in. of Tire
obrick. The resulting interior dimensions are 5 ft, 3-3/4 in. ID for the

flame zone and 5 ft & in. ID for the remaining length of 30 ft.
A 6~in.-high refractory dam is located at the downstream end of the

kiln, and at several locations within the kiln. The purpose of these dams

is to increase the residence time of the waste in the kiln.
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The residencz time of <ne wisie is also a tunction of the kiln's
~otation soeed. A nyarauiicaii, zontroilea trunnion mechanism centircis the

f

n rotation Detween 1.3 =5 & ~zm. An ejeciric motor drives the hydrauiic

P
. a
——t

ne kiln is supportad 2y zzaring roi WNich are mcunted toc cne 2
atbed trailers. The «iln ‘s mounted so that it can be inciined irom

2 to 6 ceg, thus providing anotnar variabie fTor waste residence time.

By varying the rotation speed, the number and jocation of the
reTractory dams, and the angie 57 <ne kiln, the residence time of the waste

in the kiln can be varied 7rom 20 =2 50 min.

Inside the kiin, the soii wi®'™ 2e subjeczza <o temperatures ot 1000 to
1800°F, which will cause al} combustibles to be =2ither burned or ivied.

gasi
The temperature of the rotary xi'n is sufficient <o desorb the dioxin from
the soil matrix, driving the dicxin into the off-gas. The resulting gases
wiil pass from the incinerator o0 zne SCC, while the incinerated waste will
remain in the kiln for at least 30 min to ensure destruction and removal of

dioxin to at least the delisting crizeria limit.

Kiln temperature, which is mezsured with a thermocouple at the kiln
axit, is controlled Dy adjusting the fuel ¢il flow. combustion air, and

waste input.

The «iln is equipped with a single natural gas-Tired burner that can
produce a minimum 14 MBtu/h. The burner has a propane pilot light and an

ultraviolet flame detector.

Treated soil formed in the rctary kiln is discharged into a
pellows-sealed breaching at the lower end of the kiln. Treated soil 7alls
from this breaching into a treatea soil receiving *ank, which is fiiled

with water to a height above the discharge lip of the breeching to provide
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2.3 Secondary Combustion Chamber (SCC)

The purpecse of the SCC or combustor is to completely burn the wasta
off-gas containing TCDD. The SCC is & carbon steel cyliinaer mounted
horizontaliy on two supports on a flatbed trajler. It is Tined with
2-1/4 in. of insulating brick and 4-1/2 in. of fire brick. The resuiting
interior dimensions are 79-1/2 in. inside diameter by 41 ft 6 in. long,

3 e .
etfective voiume.

providing a 1400 ft
Gases frem the kiln arrive in the SCC via a carbon steel duct linea
with 4 in. of castable refractory material and having a resulting 30 in.
inside diameter. This duct intrcduces gases into the SCC tangentially
through a rectangular port on the upper right side of the inlet end of the
combustor. The duct is also equipped with an expansion joint that ailows

for thermai expansion and eases alignment during equipment setup.

8y using a 24-MBtu/h vortex burner, the off-gases are neated to
2000 to 2400°F for 2.2 s in the presence of excess oxygen. That burner is
designed to produce a short (4 ft), highly turbulent flame cone. To
further ensure combustion turbulence, combustion air is introduced
tangentially by a blower capabie of delivering 5460 cfm at 35 in. water

column pressure.

Because of the SCC residence time and temperature, 99.9999% of the
TCOD in the off-gas will be oxidized to the simple combustion products of

H,0, CO,, and HCT.

2 2’

The gases exit the SCC through a 54-in.-ID carbon steel duct lined

with 4 in. of castable refractory material. Although not shown in
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s

gure 2-2, this duct will 2e equipped with an emergency vent that 2an be
e

cpened Io Vent gases away Trom tne Doilar {7 a 10ss oT zoolant watEr 0CCurs
n the staam drum
2.4 Wastz Heat Zoiier
After tne gases exit the SCC, they 2nter zhe wasie neat boiier. The

purpose of the waste nheat boiler is to produce 8400 1b/h of 25C-psig
steam. That steam is subsequently usea as the motive fluid in the sjector
scrubber downstrezam. The boiler's heat transter capacity causes the

off~gas temperature o reduce tTrom 2200 to 388°F.

2.5 0ff-Gas Treatment System

The air 20lluzion control train consists of a quench system. a packed
tower, an ejector scrubber and a stack. This equipment train is designed
to cool the gases, remove approximateiy 1300 1b/h of HC1, and remove
particulates in sizes greater than 0.3 um. The gquench system and packed

tower are installed on the same flatbed trailer that noids the waste heat

boiler. The ejector scrubber and stack are installed on a separate trailer.

2.5.1 Quench System

This system consists of a quench sump and a vertical 90-deg auench
eibow, which conveys exit gases from the waste heat boiler to the sump.
The guench eibow contains several nozzles-.that spray a fine mist of
recirculated water into the elbow to cool the gases from approximately
600 to 153°F. The mist interacts with the HCl1 in the off-gas. The HC1 gas
is absorbed into the water droplets, which then fall to the bottom of the
guench sump or are carr{ed over to the packed tower. If necessary,
CaCO3 (1ime) will be added to the quench tank to heip neutralizz the acid

gas.

The elbow is fabricated of Inconel to resist the corrosive effects of

the acid gases in the system.
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The quench sump serves as a ccilection sump for excess recirculation
water trom the entire air gollution controi train and also provides

caditiaonal residance time for ccoling

«uy

ases oassing througn the quench

system.

he quencn sump is fabricated of 2/8-in. 7iberglass reintorced pglastic

-t

and is 8 ft Tong by 4 ft, & in. wide by 2 f=, 6 in. nhigh. The cutlet duct
that conveys gases to the packed tower is aiso fabricated of fiberglass

reinforcad plastic.

The quench system is served by a pair of pumps (one of which is a
standby pump) that recirculates water from the quench sump to the spray
nozzles in the guench elbow. An in-line solids separator between the pumps
and tne spray nozzles removes particulates that could otherwise plug the
nozzles. The auench $ump is served by & raw water Tine that enables the
adding of emergency makeup water to the sump in case of an emergency

low-water condizion.
2.5.2 Packed Tower

The packed tower removes HC1 from the off-gas. The packed tower can
remove 99% of the HCl1 leaving the quench sump, assuming a maximum lcading
of 1600 1b/h. The gases flow upward through the tower and are scrubbed by
a countercurrent flow of water that is recirculated from the packed tower
sump and from the ejector scrubber sump. The packed tower can also add
makeup water to the system. Excess recircuiation water is pumped to the
gquench elbow.

The packed tower is a fiberglass-reinforced plastic tank; it stands
14 ft tall and has a 6 ft inside diameter. It is packed to a €-ft depth
with 2 in. diameter plastic shapes called "tellerettes." A demister pad

lies above the packing material.

2-9



Recirculation water “lows from the packea tower sump and ejector
scrubber sump. and makeup water Tiows are measursd Ly turbine type

Tlowmeters that transmit signai
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The ejector scrubber is designed to remove additional particulate and
HC1 from the gases before they are discharged througn the stack. The
scrubber can remove 99% of incoming particulates in sizes greater than
0.3 um and remove 99% of the inccming HC1. Gases exiting the packed
tower are drawn through the s2jector mixing tube by the force of steam
delivered through a nozzle in the mixing tube. The waste nheat Zoiler
provides steam for the mixing tupbe. The turbuience created by the unique
nozzle in the mixing tube causes tne aggiomeration of submicron
particulates and HC1 in the water vapor suppliea Dy tne steam. 7his
aggiomerated material is removed by the demister, which is integrated into

the scrubber.

The ejector scrubber also serves as the prime mover for the entire
system. Drawing gases through the ejector mixing tubes produces up to
1S in. water column vacuum. This negative pressure is sufficient to draw
gases through the entire incineration system and prevent fugitive emissions
from leaking out the system. All structural components of the sjector

scrubber are fibergiass-reintorced plastic.

Condensed water removed by the demister and drainage from the ejector
scrupber drain into the ejector scrubber sump. A recirculation pump
recirculates this water to the ejector scrubber and to the packed tower.
The recirculation water passes through a solids separater to remove
suspended solids. Capability is also provided to add makeup water to the

ejector scrubber sump.
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2.5.4 Exhaust Stack

The exnaust stack is made of Tibarglass-reinforcea nlastic.
sections Tarm & stack 35 ft, & in. nign. Condensate formed in the stack

drains o the ejector sump.

2.6 Process Monitoring

The following discussion describes the function of the most important
instruments. Table 2-1 (presented in Subsection 2.7) lists the major
process parameters and their normai control values. Table 2-2 (Subsection
2.8) lists all instruments and their ranges, function, and calibration
Trequencies.

~

2.6.1 Kiln Indicator and Control Deviceass

The indicating and control devices are described below. ATl measuring
devices (e.g., flowmeters and thermocouples) are located on the kiln or in
its outlet duct and its fuel and waste feed systems. All indicating
devices (e.g., digital readouts and computer monitor) and controllers are
lTocated, except where otherwise noted, on the control panel in the control
room and laboratory trailer described in a following section. The data
acquisition and control computer, located on the control panel, is used o
acquire and stere salectad critical measurements. Some of these
measurements are instantaneously displayed on the computer monitor and can
be printed on the computer printer. This computer is programmed to perform
automatic waste cutoff (see following section) and can be programmed to

control selected operating functions based on the information it acquires.

Kiln outlet temperature is measured by redundant piatinum=rhodium
thermocouples located in the outlet duct of the rotary kiln. One of these
thermocouples is connected to a digital readout on the control room panel.
The other is connected to the data acquisition and control computer, which

dispiays readings on the computer monitor.
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Ki1n 3Kin temperatures are measured by mechanical thermometers

magnetically z:itacned te the kiln surface at 10-f- horizontal intervails.

fhese tnermcmeters are not connectad to tne control scanei readouts.
Kiln pressure is measured Dy & pressure transducer ocated on tne

cutliet duct o7 the kiln. Tnis iransaucer is connected ic the data
acauisition zna control computer that aisplays readings on the computer

monitor.

—

The kiln 7lame and conaiticns inside the kiln are monitored by a
remote TV camera copnected tc a TV screen on the control panel. In
addicion, an uitraviolet Tlame cerectcr continuousiy monizors Tor a
flame-out concizion in the Durner.

Fuel Teea =s the xiln Durner i3 measurea wizh a mass Tlowmetar, wnich

/

b)
sends signals to (a) the data acquisition and control ccmputer, (b) a

digital readout that provides both an instantaneous and & totalized
reading, (c) a stripchart recorder, and (a) a controliler that controls an
electric modulating vaive on the common fuel line to the burner. The
controller can be operated manually or automatically (using programmed

setpoints) to control fuel feed rate to the burner.

In addizion, the Tuel feed system is equippead with several pressure

and temperatyre indicators (with local readouts) and several pressure

ot

raquiators. nas two solenoid valves that are operated by the data
acquisition and control computer to automatically shut off waste Teed and
open clean fuei feed when combustion efficiency, stack gas oxygen
concentrations, or secondary combustor outlet gas temperature fall below
set values. The system is also equipped with an electrically operated
valve tnat can be shut by a low-pressure switch when feed pressure falls
below a set limit. Finally, the feed system is equipped with another
solenoid valve that is controiled by the flame supervisor to shut off

fuel/waste Teéd when there is a loss of flame in the kiln. This same



solenoid vaive can be operatea by the low-iow iiquid Tavei switch on tne

team drum to shut otf Tuei/waste

-1,

Tow to the kiln when water lavel in the

wh

rum Talls below 25%.

[o}

Comoustion air flow to tne %iln burner is measured by an annubar 7low
measuring cevice in the combustion air supply duct. This device sends a
signal to the data acquisition and controi ceomputer and a contraller, wnich
not oniy provides a digital readout but also controis a moduiating
buttertly vaive on the cembustion air supply line. The controller can oe
operated manually or automaticaily to controil combustion air Tlow rate to
the kiln burner. A differential pressure switch in the combustion air
supply line signals the flame supervisor to shut cff a solenoid vaive to
prevent fuel feed to the burner during startup when combustion air pressure

is below a set iimit.

Suppiemental air to the kiln is requiated by a locally controlled

buttertly valive in the supply duct delivering this afr.

Solid waste feed through either a rotary auger or a ram feeder is not
measured directly. Solid waste feed rates to the kiln will be determined
by measuring or estimating the loading of such waste onto the Teed conveyor
or into the hopper. Control of the soiid waste feed rate is accomplished
by manually setting limiting switches on the ram feed. The data
acquisition and control computer is programmed to shut off the hydraulic
system that cperates the ram feeder when any of the upset conditions
deiineated in Subsection 2.6.2 occur. Operation of the solid waste feed
system is monitored by a remote TV camera that is connected to a TV screen

on the control panel.

Indicating lights and lighted manual control buttons on the control
panel report the status of all fuel, waste, wastewater pump, hydraulic
oumps, and air blowers that serve the kiln. The on/off manual switches,
plus the manually or automatically operated controliers, provide the means

of fully operating the kiln from the control panel.
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2.3.2 SCC Indicator zna Ccntrei Zavices

The following is & brief cascription of the inaicating and cantrol

cevrzes. The data acauisiticn anc contrcl computer and contrciiers ang all

-
]
i

<he ‘ndicating devices, exceot where otherwise noted, are iocatad on the

zontrcl panel of %he contrel rzom znd lazboratsry =zrailer.

-

f1)

SCC skin temperatures are monitored by three thermocouples attacned to
tne cutside metal surface c¢7 the zcmpustor. Tne Drick temperatures are
monitored by Tive thermocouplies “rsertea in the firebrick lining of the

combuszIer.

The pressure drop across ine 3CC {5 measured by a differential
oressure transcucar connectad tc tng iniet and outiet ducts of the
compustor. Transcucer signals are routec to the data acgquisition and
control computer, wnich dispiays rsaagings on the computer monitor.
Manometers are also installed in =zne inlet and outlet ducts to provide
reduncant measurement of pressures. These manometers are not connected i0

indicating devices on the ccntroi zanel.

The combustor flame and condi:zions inside the combustor are monitored
Sy & ramote TV camera connectad to & TV screen on the control panel.

-
I
i

Ffuel, combustion air flow, zna atomizing steam fiow to tne burner of
d ]

ed in the same manner &s

wn
[ oy
3
1]
A.
[
o §

<he secondary combustor zre mes

described tor the raotary kijln.

Indicator lights and lighted manual control buttons on the control
panel report the status of all fuel and air blowers that serve the
combustor. The on/off manual switches, plus the manually or automatically
operated controllers, provide the means of fuily operating the combustor

from the control panei.

ro
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2.8.3 ‘Nastz Heat Boiijer

Zas inlet and outlet temperatures, 3I£3m pressures, tamperature inc

Tlow, steam arum water level, differential gas pressure across the boiler,

[fe]

ow are measured and recorded in the data

1 computer, which dispiays this information on the
computer monitor. The steam drum is eguipped with high~high, high, low,
ana iow-low switches. The high-nigh and low-low switches signal zlarms cn
the controi panel. The high switch shuts off makeup Teedwater to the steam
drum. The low switch orders the addition of makesup feedwater. A low-iow
signai shuts off fuel and wasta feed to the rotary kiln and fuel 0 the

secondary compustor to orevent damage o the boiler.

2.2.4 Cuencn System Cantrols

Quench system outlet gas temperature is measured by a thermccoupie in
the outiet elbow, which sends signais to a digital readout and the data
acquisition and control computer on the controi panel. Quench system iniet

temperature is measured by the SCC outlet temperature (described in 2.6.2).

Recirculation flow from the guench sump to the quench elbow and from
the packed tower to the gquench elbow is measured by turbine-type

flowmeters, which transmit signals to digital readouts on the control panel.

A oressure indicator (with a iocal readout) and Tow-pressure swizich,
wnich signais a Tow-pressure alarm, are installed on the recirculation iine
from the quench sump tc the quench eibow. A solenoid-activated diaphragm
valve, operated by a cycle timer, controls blowdown of solids from the

solids separator in the quench recirculation line.

The quench sump is equipped with high-high, high, low, and low-low
water level indicators. The high-high and low-low indicators activate
Tight and sound alarms on the control panel. The high and low indicators

manage the flow of recircuiation water from the packed tower to the quench



21bow Dy operation of a solenoid valve. The quench sump is equipped with a
ass

i

]
—

n
o N
ct

Vs

Tor cackup monizcring of water lavels in tne sump.

[
3
3

Packea “ower

The packea tower sump is egquipped with nigh-high, high, low, and
Tow=low water ievel indicators. The high-high and low-low indicators
activate Tight and sound aiarms on the control panel. The high and low
indicators manage the flow of recircuiation water from the ejector scrubber

sump to the packed tower.

2.6.6 £Ejector Scruther

Ejector scrubber iniet ana outlet temperatures are measured Dy

ocutlet ducts. These measurements

3
o8

thermoccuples iccated in the iniet a
are transmitted to digital readouts cn the control panel, and the outlet
temperature measurement is transmittad to the data acquisition and control
computer. Also, a pH meter is currently being installed in the scrubber

sump to provide the data necessary to control the rate of NaOH injection.

Recircuiation water from the ejector scrubber sump to the ejector
scrubber and makeup water added to the ejector scrubber sump are measuread
by turbine-type flowmeters, which send signals to digital readouts on :he
control panel. The makeup water Tlow measurement is transmitted to the

datz acguisition and controil computer.

Pressure in the ejector scrubber recirculation 1ine is measured by
pressure indicaters with local readouts. Low pressure is detected by a

Tow-pressure switch that sounds an alarm con the control panel.
Differential gas pressure across the ejector scrubber is measured by a

pressure transducer that transmits its measurements to the data acguisition

and control computer.

2-16



The temperature of tne steam delivered to the ejector scrubber is
measured by & tnermoccoupie that transmits measurements to & digital reaaout
on the control nanel and to the data acquisition and control computer. The
delivery steam 1ine is also equipped with a pressure indicator (with Tocal
readout) and a Jlow-pressure switch that operates an alarm on the control

panel.

The ejector scrubber sump is equipped with nigh-high, nigh, low, and
iow-Tow water-level indicators. The high-high and Tow-low indicators
activate light and sound alarms cn the control panel. The high and low
indicators manage the delivery of makeup water to the ejector scrubber
sump. The sump is also equipped with a sight glass to independently

monitor the water level in the sump.

2.8.7 Stack Monitoring

Stack outlet gas temperature is measured by a thermocouple that
transmits measurements to a digital readout on the control panel. The
stack has a system to continuousiy collect gases that are transmitted to
the oxygen, carbon monoxide, carbon dioxide, and oxides of nitrogen
analyzers in the control room and laboratory trajler. Gas anaiysis
measurements are recorded on a stripchart on the control panel and are
transmitted to the data acquisition and control computer, which stores this
information and uses it (axcept for oxides of nitrogen data) to operate the
automatic waste feed cutoff and waste-to-fuel switching controls, when
required. A more detajled description of the stack gas monitoring system

is provided in Appendix D.

2.6.8 Automatic Waste Feed Shutoff Controls

The data acgquisition and control computer is programmed to
automatically switch feed to the burner from waste to fuel and to
simultaneously and automatically cut off wastewater and sludge flows to the
wastewater and the sludge injection nozzles and solid waste feed through

the ram feed when any of the following conditions occurs:



—

Compustion efficiency, as measured by 100 x 0,/(CC
falis below 9

9, where £J andg CO7
monoxide znd czarbon dioxice concantraticns in the stack gases.
2. Oxygen concentraticn in the stack gases ralis below 3%

Seccndary combustor cutist gas temperature falls beiow 215

(&9 ]

These same conditions cause a simuitaneous automatic wastefeed switching or
waste cutoff to the secondary combustor. Figure 2-3 illustrates this
control procedure. {Note: The wastewater and siudge injection nozzles
will not be used in this demonstration project. The waste cil injection

nozzles will be used oniy o Cisocse of waste kerosene oil usad during

-t

inail cieanup operations. ]

tack gas anaiyzers in the csntiroi room ana laboratory zrailer
continuously supply measurements of <he concentrations of oxygen, carbon
moncxide, and carbon dioxide in the stack gases. These measurements are
transmitted to the data acguisition and control computer, which uses them
to monitor conditions 1 and 2 above, and effect automatic waste feed
switching and shutoff. The thermocoupie in the combustcr outlet duct
provides the computer with datz to monitor condition 3 and effect automatic
wasteteed switching and cutoff proceaures.

The Tlame superviscor serving the kiin shuts off ail fuel and wasze
i

fiows t©o the kiln burner when there is a loss of fiame in the kiln. This

automatic shutoff procedure is illustrated in Figure 2-4.

The flame supervisor serving the secondary combustor switches feed to
the kiln burner from waste to fuel and cuts off all other waste feeds to
the kiln when there is a loss of fiame in the combustor. Simultaneously,
this supervisor shuts off all fuel and waste feeds toc the combustor. This

automatic procedure is jllustrated in Figure 2-5.
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The control room and iaborazzsory are located in a van <railer

(Figure 2-1). The control room ccnizins &1l indicator readouts,
controllers, contrel switches, and the data acquisition and control
comouter used to operata the MWP-2000 efficientiy and effectively. Most of
this instrumentation is instaii2g 2n a control panel. The controi room
also nouses the stack gas analyzsrs that were ciscussed in 2.5.8.

The iaboratory is fully =auisced zo enabie chemical and heating value
anaiyses oT wastes to De burneg anc chemical anaiyses of the residues
(treated soil and e7iluent wastewaters) generated Ly the system. The two
major analytical instruments in tne 'aboratory are & gas chromatograph
equipped with both flame ionizaztion and electron capture detectors, and an
atomic absorption spectrophotometer 2quipped with hydride and mercury vapor
systems. Additional equicment in tne laboratory include an adiabatic bomb
calorimeter, an oven., a Turnace, a “ume nhocd. an analytical balance, a pH
meter, stirring and neating apparatus, and general laboratory glassware and

chemicals.

2.7 Process Parameters and Controi Yalues

Table 2-1 summarizes the major parameters for the MWP-2000. In
addition, the normal control value, method of determining the value,
instrument used to monitor tne parameter. and method of controlling the

monitoring instrument are provided.
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2.8 Inspection ana Maintenance

. Oaily, weekly, monthly, and full snutcown 1astrument inspection ind

maintenance schedules are presented in Tadle 2-2.

In addition to zhe soii and fi11 macerials identified in Secticn 1.3,

small quantities of existing refuse and/or waste generated in association

[{Y]

with the project will pe fad o the incinerator. Such materials include
personnel protective clothing, sampling equicment, combustible materials

Trom

[14]

r

4]

[ 4

ction of the process uniz. cecontamination materials, and chipped

concrete from ccncrete pads on the storage site.

The MWP-2000 wiil ce inspected before arrival onsite. The 7oliowing

gives & brief operation plan for the proposed project:

Fyee

Transport squipment to NCBC.

. 2. Set up eguipment (Figures 2-1 and £-1) (approximately 6 weeks).
3. Inspect equipment. (A registered professional engineer will

certify that equipment has been erected in accordance with permit

conditions.)

4. Perform thermal test (approximately 2 weeks).

5. Perform initial test runs to provide performance verification

data and any data required through EPA delisting process.
6. Hold period to obtain analytical results Tor S above.

7. rollowing successful completion of 5 and 6, begin 90- 120-cay

operationai perioca.



oo

(¥8)

—t

Fopey

Decontaminate equipment (zpproximately 1 week).

Shut gown equizment.

Jisassemble system (2 o 6 weeks). (A registered preoressional
angineer will certify that zquipment has been shut down and

disassembiad in accordance with nermit condizions.)

Remcve equipment from NCBC.
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TABLE 2-1. >R0LZSS SARAMETERS/NORMAL CONTROL VALUES

Metnoc o7 Normal Zontroi

Paramerter Methoa Tnstrument Control Value
ROTARY KILN
Soil feed Caiculated Load c=217 Manual Z2=3 tons/h
rate from weigh and timer

hopper ana

<ime of

Teed
Soil Calcuiazaa Revoiution Hdyarauiic I-2 rpm
residence from xiln counter fiow control
~ime rotationa: valve

speed and
calibrazion
factor

Tor matarial

Cocmbustion Orifice AP transcucer 3uttertiy 120 1b/min
air vaive
. a
suppiy
Quttet agas NA  Thermocoupie  Wastewater 1600-3300°F
temperature Teed and
combustion
air
Soil Calcuiated Bimetaliic Cutiet gas 1600°F
Temperature from kiln temperature temnerature
shell temp-
erature and
gas
temperature
SECONDARY COMBUSTOR
Waste feed NA  Mass flow riow control 30 1b/min
to burner meter valve
Combustion Orifice AP trans- Butterfly 300 Tb/min
air to ducer valve
burner
Qutlet gas NA  Thermocoupie  Wastewater 2200°F
temperature Teed and
ccmbustion
air



TABLE Z-1.

Metnoa of Hormal Contreld
Parametear Mathod Instrument Control Vaiue
Gas resi- Caiculacted NA Adjust mass 2 to 2.1 s
dence time “rom mass fiow
“Tows and
3as
~emperature
Combustion laliculated Stack gas NA 9G.6%
erficiency Trom st monitors
gas CO
£o
2
WASTE HEAT BCILZER
Outlet gas NA Thermocoucie NA 450°F

lemperataure

Steam NA
pressure

Steam drum NA
Tevel

Makeup water Crifice
flow raze

QUENCH SYSTEM
Recircu- Orifice
lation Tiow

rate

Makeaup water Jrifice
flow rate

Qutlet gas NA
temperature

PACKED TOWER

Recircula- Jrifice
tion flow

rate

Makeup water Orifice
flow rate

Prassure
Transcucsar

Level
switches

AP trans-
ducer

AP <rans-
ducer

A Trans-
ducer

Thermocouple

A trans-
ducer

AP trans-
ducer

2=27

Steam drum
vent control
valve

Makeup Tlow
control vaive

Flow control
valve

Constant

Fiow control
valve

NA

Constant

Flow conzrol
valve

220-240 psig

40-60%

20-30 gpm

100 gpm

15 gpm

190°F

170 gpm

15 gpm



{zontinued)

Metnca of Normai Lontred

Parametar Metnod fnstrument Controi Yalue
SCRUEBBER
Recircula-  Crifice AP trans- Censtant 40 gpm
tion {low ducer

rate
Nozzle NA Pressure Steam T1ow 150 psig
steam transcucar contral valve
oressure

cer D
STACK

Stack gas txtractive 2, analyzer Combustian 4% minimum
cxygen continuous air
concentra=- amission
tion monitor

re

Stack gas

Extractive

Waste feaed

Maintain

carbon continuous combustion
monoxide emission eTiiciency
concantra- monitor above 90%
tion
tack gas Extractive CO2 analyze Waste feed Maintain

czarbon continuous combustion
dioxide emission afficiency
concentra- monitor above 99%
tion

a. A loss of combustion air suppiy wili activate the automatic waste feed
shutoff circuit.

b. Also operates during test burn.




ZQUIPMENT/INSTRUMENT LIST

Inspeczion/

Calibration Inspection/

cauioment/Instrument Frecuencya Maintenancs

Rotary Kiin

Waste Teed to burner, 1b/min i Continuous

Clean fuel feed, 1b/min 1 Continuous

Sludge feed, 1b/min i Continuous

Wastawater feed, 1b/min ! Continuous

Comoustion air feed, 1d/min ! Continuous

Yacuum, in. water N Continuous

Cutlet gas temperature, °F 1 Continuous

Liquid waste and Tuel 2 Inspect for leaks.

feed lines Repair if found.

Pump and strainer on 2 Switch feed to

operating waste fuel alternate pump.

feed line Remove and clean
strainer.

Pump on operating clean 2 Switch feed to

fuel feed line alternate pump.

Pump and strainer on 2 Switch feed to

operating wastewater alternate pump.

Teed iine Remove and clean
strainer.

Combustion air and supp- 2 Check for over-

temental air bDlowers heated bearings
and vibrations.
Repair i7 Tound.

Solid waste feed conve- 2 Inspect for visual

yor and ram or screw signs of malfunc-

faed tion. Repair if
found.

Sight giass into kiln 2 Clean.

and TV camera lens
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TABLE 2-2. (continuec)
Inspecticn/
Caiibration Inspection/
“auiomenz/Instrument Frecuencxa Maintenancs
Syaraulic arive for ram 3 Inspect nhydrauli
or sCrew tsed Fluid Tavel. Fill
if necessary. In=

spect noses far
Teaks.

Hyarzulic drive for kiln 3 Inspect hydraulic
fluid tevei. Fill
if necessary. In-
spect hoses for
Teaks.,

Hydraulic crive for 3 Inspect hydraulic

treatea s0il removal fiuid jevel. Fill

chain if necessary. in-
spect hoses for
teaks.

Feed pumps on waste 3 Inspect oii Tevel.

fuel, cliean fuel, waste- Fill if necessary.

water and sludge feed

Tines

Strainer on operating 3 Remove and clean.

ciean Tueil feed line

Combustion air and 3 Lubricate.

suppiemantal air biowers

Propane zank serving 3 Checx tank press-

burner piiot ure. Fifl if
necassary.

Burner 3 Visually inspect
externally for
signs of Teaks,
wear, overheating
or damage.

Ram or screw feed 3 Inspect tightness
of nuts. Tightan
if loose.



TABLz Z-2. (:zontinuea)

quioment/Instrument

Compustion zir and sup-
oiemental air zlowers

Roller bearings

Solid waste “2ea con-
veyor

Refraczory

Surner

Flame detecter

Cyciones

Treateg soil removal
system

Waste Teea system
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O O

Inspection/

Maintenance

nspect suction
filters and re
piace cartridg
if necessary.

es

Lubricate.

Lubricate rolier
bearings.

Inspect for ‘oose
brick, spailing,
¢racking, or cther
damage. Repair if
necessary.

Remove and clean
nozzle and inspect
for wear or dam-
age. Repair if
necessary.

Clean flame de-
tector lens.

Inspect refractory
for damage. Re-
pair if found.

Inspect chain arag
for excessive
wear. Replace if
found.

Clean and inspect
heaters on waste
fuel feed line.
Repair if necess-
ary.



TABLE 2-2. (zontinuea)

cquipment/Instrument

Mass Tlow meters on
Tuel, wastewater and
sludge Teed lines

Combusticn air and
suppiementai air blowers

Secondary Combustor

Waste feed to burner, 't/min
Clean fuel feea, 1b/min
Wastawater feea, 1b/min
Combustion air feed, 1b/min
Pressure drop, in. water
OQutlet gas temperature, °F
Oxygen, (%)

Carbon monoxide, ppm

Gas residence time, s

Liquid waste ana fuel
feed iines

Pump and strainer on
operating waste fuel
feed line

Pump on operating clean
fuel feed line

Pump and strainer on
operating wastawater
feed Tine
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Inspection/

Maintenance

Calibrate.

Inspect vanes for
damage or excess-
ive wear. Repair
iT found.

Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

Inspect for leaks.
Repair if found.

Swizch to aiter-
nate pump. Remove
and ciean strain-
er.

Switch to
nate pump.

[+7]
o

‘m

-

1

Switch to aiter-

nate pump. Remove
and ciean strain-
er.



TABLE 2-2. (czontinuea)

cguipment/Instrument

Combustion air biower

Burner
Sight glass into combus-
zor and TV lens

Oxygen and CJ moniztors

eed pumps on waste
uel, clean fuel and
wastewater feed lines

~

-

1

£
i

Strainer on operating
ciean fuel feed iine

Combustion air biower
Propane tank serving

purner pilot

Jxygen and CO monitors

Burner
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Inspection/
Calibration

- a
Freauency

2

inspection/ .\

Maintenance

Check Tor over-
heated bearings
and vibrations.
Repair if found.

Rod center tube of
nozzie.

Clean.

Caiibrate (zero
and sopan). Check
flow rate and
correct if necess-
ary. Inspect des-
iccator. Replace

desiccant if nec-

gssary.

Inspect oil level.

Fill if necessary. '

Remove and clean.

Lubricate.

Check tank pres-
sure. Fill if
necessary.

Calibrate (four
points on scaie).

Visually inspect
externally for
signs of leaks,
wear, overheating
or damage.



ABLE 2-2. {continued)

Zauloment/Instrument

Compustion air blower

Compoustor

Refraciory

Waste Teed system

Mass 7low meters on
waste tuel, ciean fuel
and wastewater feed
iines

Oxygen monizor
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Inspection/
Calibration

- a
Freguency

4

N

Inspection/

Maintenance

Inspect suction
Tilter ana
replace cartridge

if necessary.

Clean out
accumulated soiids.

Inspect for iocose
prick, spaliing,
cracking, or
other damage.
Repair if Toura.
Remove and ci
nozzle and
inspect for wear
or damage.
Repair if found.

ean

Clean flame
detector lens.

Clean and inspect
heaters gn was:e2
fuel feed line.
Repair it
necessary.

Calibrate.

Check fuel ceil
Replace if

requirad.



TABLE 2-2. (:zznvinued)

cauioment/InsTrument

CC monitor

Cembusticn Tower

[s7)
—
-3
(9

‘Waste Heat S04’

ar
=

Qutlet gas temperature,
Steam drum watar level,
Make-up water “iow. gpm
Pressure drop, in. water
Steam temperazure, °F
Steam pressure, psig
Steam flow, 1b/min)

Boiler feed pumos

Strainers

Boiler

Boiler fT2ed pumps

Quench System and Packed
Tower

Pressure arop, in. water

Recircuiation Tlow, gpm

°E

e/
.0
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Inspeczion/
Calibration

Frequency”

w
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-

a
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W

w

Inspeczion/ ‘

Maintenance

Clean sample cell.
Inspect vanes for
damage or

excessive wear.
Repair if found.

Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

Continuous

Inspect oil
level. Fi11 if
necessary.

Remove and clean.

Inspect boiler
tubes and end
piates for solids
buildup and

corrosion. (Clean
and repair if
necessary.

Lubricate bear-
ings.

Continuous

Continuous




TABLE Z-2. (continuea)

Squioment/Instrument

Flow Trom packed tower, g¢pm

n

—1
o

£z
=TT

ent Tlow, gpm

—

—

niet gas temperature,®F
Recircuiation flow, gpm

Fiow Tv»om scrubber, gpm

Flow to guencn system, gpm
Entire system and
associatecd piping

Quench recirculation
Dumps

Packed zower recircu-
tation oumps

trainer on packed tower
recirculation iine

Mass Tiow meters on
guench recircuiation
Tine, packed zower
recircuiation line,
iine from packed tower
To quencn eibow,

1ine from scrubber sump
to packed tower and
packed tower water
makeup itine

CQuench sump

Inspection/
Calibration

Freauency”

-y

§—

-

ey

[(¥9)

W

L

u

un

Tnsoeczion/

Maintenance

Continuc

1
-

Continuous

Continuous

Continuous

Continuous

Continuous

Inspect
Teaks.
Tounda.

Inspect
Fill if

inspect
Fill if

Tor
Repair if

0l level.
necessary.

oil jevel.
necassary.

Remove and clean.

Calibrate.

Clean if

necessary.

Inspect
damage.

for neat



TABLE 2-2. (continued)

Squioment/Instrument

Ductwork

Juench elbow

Solids separators

=jector Scrubber and
Stack

Inlet gas temperature, °F

Jutliet scrubber gas, °F
Temperature

°Prassure drop, in. water
Inlet steam pressure, psig
Recirculation Tlow, gpm
Makeup water flow, gpm

Outlet stack gas, °F
temperature

Oxygen, %

Carbon dioxide, %

Carbon monoxide, ppm
Nitrcgen oxides, ppm
Combustion efficiency, %

Entire system and
associated piping

2-37

Inspectiaon/
Calibration

Freauency®

i

()]

(92

Pt

- p—a —

b

Inspection/

Maintenance

inspect for
soiids buildup,
corrosion, znd
heat damage.
Clean and/or
repair as
necsssary.

Ciean and inspect
nozzles.

Clean and inspect
for operability.

Repair as
necassary.

Continuous

Continuous

Continuous
Continuous
Continuous
Continuous

Conzinuous

Continuous
Continuous
Continuous
Continuous

Continuous

Inspect for leaks.

Repajr if found.



-
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TABLE 2-2. |

ontinued)

Zauioment/lnstrument

oH meter in scrubber
sump

Recirculiation pumps

(]
f
o
w
ct
-
@]
—h
[§)]
1]

d pumps

St<rainer on recircuia-
ion line

Mass flow meters on
recircuiation, causzic
Teed and makeup water
line

Scrubber sump

. Solids separatcrs

Stack Sempliing Equioment

Water trap and filter

Air iine and sample line
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Inspeczion/
Caiibration

- 3
Fregquency

2

(98}

[S2]

n)

Inspecticn/

Maintenance

Calibraze.

Inspect ¢i]
level. Fill i°F
necessary.

inspect oil
tevel. Fill §f
necessary.

Remove and ciean.

Calibraze.

Clean if
necessary.

Clean and inspec:
for operabiiity.
Repair as
necessary.

Drain water from
trap. Clean
filter if
required.

Inspect desiccant
and replace if
necessary.

Check adequacy of
air flow to
drier. Correct
if necessary.

Check Tlow rate
in sample line.
Adjust if
necessary.



TABLE 2-2. (:ontinuea)

Tnsoactien/ .
Calibration Inspection/ :
cquioment/nstrument Frequency” Maintenance
Oxygen, C0, €C,, NOX 2 Calibrate (zero
and hydrocarcon and span).
analyzers
pH and conductivity 2 Calibrate.
metars
Jump 3 Inspect pump 7iow
output. Replace
pump head if
necassary.
Oxygen, (0, CC,, NOX, 2 Calibraze (four
hydrocarbon anaiyzers points on scale).
€0 and CO2 anaiyzers 4 Clean sample ceil.
Oxygen analyzer 4 Check fuel cell.
Replace if
required.
NOX analyzer 4 Clean capillary .
orifice.
Hydrocarbon anaiyzer 4 Check pump
pressure and
nhotoionizacell
output. Correct
it necessary.
Monitoring system 5 Orain and clean

or replace tubing.

Neutralization and Con~
centration Uni%

Entire unit and asso-

(V]

Inspect of

ciated piping leaks. Repair if
found.

Concentrator recircula= . 2 Check to ensure

tion pump steam Tlow to pump
casing.
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TABLE 2-2. (centinuea)

Inspection/

Calibration Inspection/
-~ . — 3 .
Eguipment/Instrument Freauency Maintenance
Transtar pumps tTrom 3 Inspecz cil jevel.
neutraiizer to concen- Fi11 iT necessary.

traior

[¥9)]

Concentrator recircula- Inspect oil level.

tion pumps Fi11 if necessary.

Lime feeder 4 Lubricate Cear-
ings.

Neutraijzation tank 4 Orain and ciean.

Concentraztor 3 Jrain ang ciean

Concentrator recircula- 5 Clean.

tion pumps

Boiler Water Makeup

Treatment Unit

Entire unit and 2 Inspect for leaks

associated piping or spills. Repair
if found.

Boiler feed pumps 2 Alternate
operation.

—i

=7
o J
x
wn
ro

Check adequacy of
water/reagent in
tanks. Correct
if necessary.

Raw water transTer gumps 3 Inspect oil
Tevel. Fill if
necessary.

(99)

Treated water transfer Inspect cil ievel.
it

pumps Fill necessary.
Sulfite and caustic 3 Inspect oil Tevel.
solution transfar pumps Fill if necessary.

(if installed)
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(continuea)

auioment/Instrument

Strainers on raw water
ine, treated water
iine, :alt solution feed
1ine and Doijler feed
Tine

—

Saltwater solution tank

Mass 7low meters on
treated water line,
ia-aerator intlow line
nd boiier makeup water
eed Tine

R TR ST e Y

Air Supply Systam

Compressor

Air tank

Regulators on instrument
lines

Compressor

Air tank

Compressor

[

_nspection/
Calibration

- E!
Fraguency

s
)

Inspection/

Maintenance

Remove and clean.

Empty, clean and
retil

Calibraze.

Check for unusual
noise or
vibration.

Repair if found.

Inspect oil
Tevel. Fil11 if
required.

Drain condensate.

Drain condensate.

Clean air inlet
filter.

Inspect
operability of
pressure relief
valve.

Clean
after-cooler
tubes and cooier
fins.



-~

ABLE 2-2. ({continued)

_nspection/

Calibraticon Inspeczion/
cguioment/_nstrument :reguencya Maintenance
Desiccazaors 4 Inspect desiccant.
111 cr replace
as necsssary.
Compressor 3 Change 0i1.

Emergency Generator

Generator 2 tart tc ensure
operational
readiness.

Repair iT7
necassary.

Buik Licuids S:zaging

Unizt

Tanks ana pining 2 Inspect Tor leaks.
Repair if founa.

Containment system 2 Inspect for
standing water or
Tiguids. Remove
if found.

Unioading and recircula- 3 Inspect-oil level.

tion/transtar pumps Fi11 if necessary.

Strainers on unloaaing 3 Remove and clean.

and recircuiation/trans-

fer lines

Bulk Solids Staging Unit

Wastes staged 2 Inspect for
improper

segregations of
batches and signs
of wind or water
erosion of
wastes. Correct
if found.
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TABLE 2-2. {zzntinuea)

Insoeczion/
Calibration

Zquipment/Inszrument Frequency®

Loose Soiids Szaginag
Jnit

(AN

Wastes stageg

Zontainment System 2

Orum and Solids Process~
ina Unizs

Fugitive emission 2
control equicment and

precedures

Containment systam 2
Pumps 3
Hydraulic drives 3
Motors and equipment 4
bearings

2-43

Inspection/

Maintenance

for

Inspect
improper
segregation of
patches and
Teaking
containers or
items. Correc:t
if found.

Inspect for
standing water or
1iquids. Remove
if found.

Inspect for mal-
function or im-
proper implementa-
tion. C(Correct if
Tfound.

Inspect for
standing water or
1iquids. Remove
if founda.

Inspect o1l
Tevel. Fill if
necessary.

Inspect hydraulic
fluid Tevels.
Fill if
necessary.
Inspect hoses for
leaks. Repair if
found.

Lubricate.



TABLE 2-2. (continueaq)

Equipment/instrument

Treatzed Soi! Staging Uniz -

Roli-off boxes and drums

Effiuent Staging Uniz

Tanks and piping

Containment system

Clean ruel Storage Unit

Tank and piping

Containment system

MWP-2000 Site

Containment sumps

Key for frequency column:

a
2 = dajly; 3= weekly; 4

tiony
ation Inspecticn/
a

Fraguency Maintenance

2 Inspect Tor B
coverad. Cor
if not covere

2 Inspect for i=aks
and spiils.
Repair 3T Tound.

Inspect Tor
stanaing water or
liquids. Remove
it founc.

I~

2 Inspect for ieaks
and spills.
Repair if found.

2 Inspect for
standing water or
1iquids. Remove
iT found.

2 Inspect for
standing water or
liquids. Remcve
if found.

ccntinuous computer monitoring;

monthly; 5 = Tull shutgown.

2-44



3. PROCESS VALIDATION

3.1 Technoioay Assessment and Seiection

The primary alternatives considered for the disposal or detoxification

of dioxin-contaminated soils are oresented below.

Seil contamination by poiycniorinated dibenzodioxins (PCDD) and
polychlorinated dibenzofurans (PCDF) compounds, which are acutely toxic and
have aroused great public concern, is a large environmental problem. In
the state of Missouri, for exampie, about 40 sites have been contaminated
with 2,3,7,8-TCOD. Through examinations of emergency measures and remedial
options, terminal disposal methods have been conducted for the Missouri
sites. Contamination at Johnston Island and NCBC is similar in TCDD
concentration (generaily 1 to 200 ppb) to Missouri, where concentrations
range from 1 to 1600 ppb. At Johnston Isiand and NCBC, however, 2,4,-D and
2,4,5-T ester residues are-also present and must be considered in any

potential treatment processes.

The following major approacnes to managing soil containing TCDD or
PCDD exist:

1. Excavation and offsite disposal or treatment

2. Excavation and onsite storage and treatment.

The costs incurred by excavation, transportation, and disposal or
treatment at EPA-permitted hazardous waste facilities presently eliminate
option 1 as a near-term environmental restoration technology.

Onsite treatment of TCDD in soil has great social and political

appeal. Furthermore, restoration costs are reduced if excavation and

transportation of the soil are eliminated.
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Alternatives are classifiza zs thermal, chemical. and znysical; zhe
]

avaitabilizy of laberatory, piict scale, cor demonstration scale data

3

i

ejates o

D

ner dioxin or simiiar organic compounds.

ct

3.1.1 Chemical Treatment

3.1.2.1. UV Photolysis. The International Technoiogy Corporation

(ITC) has developed a process of thermal desorption of dioxin from
contaminated soil followed by destruction of that dioxin using uitravioiet
light. This tachnology is potentially a flexible and viable alternative of
dioxin detoxification. A pilot-scale demonszration of this process was
conducted at NCBC in 1985. Resuits of the demonstration are Deing compiled

in Tinal report by EG&G Icaho. Small-scale test runs will be conduczted

[+¥}

at a former HO storage site on Johnston Island in the central Pacitic in

early 1986.

3.1.12. Alkalide Polyglycoxide Process. Several companies have 7iied

patents for processes that involve nucleopnilic dispiacement of chlorine
from dioxin in solution, on surfzces, and in soil by treatment with a
combination of alkali or basic carbonate, an oxidizing agent, and an
organic reagent, such as poiyethylene glycol. Although most of the
suggested procedures operate at elevated temperature, the Sea Macroni, Inc.
patent states that the process is applicable at room temperature. Fieid
testing at Times Beach, Missouri, is under way for a process marketed Dy
Galston Associates. Advantages to the alkalide polyglycoxide process are
its appliication as a continuous process, its high rate of reaction, and the
generation of a completely decontaminated effluent stream. Disadvantages
include uncertainty about the effect of water on the reaction and the need
for laboratory testing to indicate effectiveness and optimize application
for each case. This technology is applicable to in situ treatment of
contaminatad soils, although formulations and methods of app]ication to the

particular soil must be correctly defined and are not available at this time.

3-2



3.1.1.3. Chemical Oxidation with Catalyst. The successtul

degradation of dioxin dissoived in water, chloraform, nitromethane, carfton
tetrachloride, or other organic soivents of non-nucleopnilic character has
been demonsirated. The procedure is based on oxidation catalyzed by small
amounts of ruthenium tetroxide. At room temperature, TCDD in chloroTorm
solution showed a nalf-1ife of less than 13 min. Disadvantages of this
technology are the limited data base, expensive alloys needed Tor
constructicn of materiais, and toxicity of ruthenium tetroxide. The
procedure is not expected to be applicable for in situ treatment of
contaminated soils. It may be able to destroy small amounts of TCDD after

its separation fTrom soil and coilection in an organic solvent.

3.1.1.4. Wet Oxidation.

3.1.1.4.1 Cataiyzed Wet Oxidation--I7C has pertormed laboratory

tasts demonstrating greatar than 99.5% reduction of TCDD in aqueous organic
waste streams by the process of catalyzed wet oxidation. This process,
carried out at temperatures between 175 and 225°C, is based on the use of
catalytic amounts of muitivalent transition metal ions, bromide, and
nitrate jons to promote oxidation of organic compounds to COZ, HZO’ and
inorganic reaction products. The process involves high capital expense, is
carried out at high pressures, and uses new technology. Application to
contaminated soil would complicate the process, and because of the
developmental state and projected high treatment costs, this technology

will not be considered further.

3.1.1.4.2 Supercritical Fluids--The Modar Corporation has

constructed a pilot plant to test a process based on the oxidation of
dioxin in aqueous streams. Testing is to take place at Love Canal in the
near future. The reaction takes place at supercritical water conditions
(325°C, 5000 to 8000 psi), using air or oxygen as the oxidizing agent.
Although the reaction is reputed to have very high reaction rates, the lack
of a strong data base, in combination with the requirement for expensive
corrosion-resistant materials of construction, limits the immediate

applicability of this technology.



3.1.1.4.3 Orazno-Metals Decnlorination Process—--Numerous

) ' : :
i

zompanies have deveioped similar methods %o treat transtormer cils

5
t
(8}

contaminated with 130- zo 1000-ppm PCBs. he methods are basea on the
dechlorination of PC3s using eiemental metal (such as sodium) and a readent
(naphthalene in tetrahyarsturan in the Gocayear method). The methods yield
a reusable transformer “luid or a usable fuel. Oemonstration tasts using
SunChio mobile units resuited in final PCB concentrations of 1 to 7 ppm.
Goodyear estimates the cost of decontamination at 30 cents/gal of oil.

This dechlorination method may be technicaily appiicable to
dioxin-contaminated organic liguids; however, soil ccntaining moisture will

result in nigh chemical zcsts.

3.1.1.4.4 Hydrazine Reduction Process-=-The Research

Manufacturing Consuitaticn (RMC) Corporation has tasted 3 soil
detoxification method using nydrazine (H2H4) and a catalyst in aikaline
solution to reduce dicxin to harmless end-products. The process is
reported to be suitable for in situ use or treatment of excavated
material. In moist soil, the reaction produces hydrogen peroxide, which
can oxidize other reaction products, such as benzene and phencl, to carbon
dioxide and water. Excess hydrazine oxidizes %o elemental nitrogen.
Laboratory test results indicated that soil treated with ppm levels of
dioxin were successfully detoxified, and RMC plans to conduct tests at
Times Beach to gather data to establish the technical performance of the
methods. Low capital and operating costs are projected for this treatment

alternative.

3.1.2 Microbiological Treatment

3.1.2.1. Preliminary Microbial Metabolization. A few species of

bacteria have been shown to have the ability to hydroxylate TCOD. Although

this technology is very promising, it is currently limited by:

o) The lack of data base
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o] Uncertainty regarding degradation intermediates ana end-products,

and their woxicity
o} Complications that arise in soil detoxification appliications
because of the strong sorptive properties of TCDD on soil and

consequent iong-term uncertainties.

5.1.2.2. Preliminary cnzyme Applications. Although few companies are

marketing processes to detoxify dioxin and PCBs through organic compound
modification by enzymes, :his emerging tachnology is limited by the same

Tactors that 1imit micropial azpplications.

3.1.3 Thermal

2.1.3.1. Incineration. Laboratory studies have shown that
destruction of 2,3,7,8-TCDD at temperatures above 800°C can be greater
than 99% successful. Herbicide Orange contaminated with 2,3,7,8-TCDD
was successfully incinerated at sea in the 1970s. Furthermore, rotary
kiln incineration is a proven technology for a variety of other

incineration needs.

A rotary kiln incinerator was chosen as the best available technology
to demonstrate reliability and maintainability to achieve the stated goal
at the Towest cost. The rotary kiln was chosen because of the availability
of rotary kiln incineration data, the mobility of the proposed incinerator,
and the lack of detailed data from the other processes considered.

Although other alternatives could be made portable, the proposed
incinerator is already portable and manufactured with existing readily

available components.

3.1.3.2. Microwave Plasma Detoxification. The decomposition of PCBs

in liguids or gases by exposure to the microwave-excited electrons of a
gaseous plasma was investigated in pilot-scale tests by the USEPA Solid and
Hazardous Wasté Research Division. Conversion efficiency of only 99% was

achieved; however, tests on highly chlorinated pesticides resulted in
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conversicn
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fficiencies of 98%. Jecomposition products Trom microwave

o

°n

piasma z2sts cn Arccior 1242 (PC3) iiquid were identitiea as 32, <3,

H.0, COCW;, C?ZCO, and HC1. Although this technoiocgy may have
appiication to detoxification of dioxin-contaminated material, the state of

process development preciudes its further consideration &t this time.

-~

3.1.3.3. Vitrification. A soil detoxification process proposed oy

Battelle Northwest decomposes corganics and converts inorganics to glass.

o

It is based on heating soil using electrodes placed at depths of up to 3

O

to 40 ft in the soil. High voltage is applied to the electrodes for 3 ¢

(03]

days. The area being treateg is ccvered, and the off-gases generated are
collected for treatment. ©2rojected costs for treatment using this process
are $100 <o S400/ydJ of s0il. Costs are depenaent on scil moisture,
electroge spacing, and required depth of vitrification. The lack of a
strong data base for this innovative technology and projected high costs

preciude its further consideration for application to this case.

3.1.3.4. Plasma Arc Pyrolysis. A mobile hyro]ytic unit centered

around a plasma arc device and plasma reactor is to be tested by Pyrolysis
Systems Incorporated at Love Canal Tor the destruction of TCDD in liquids
and sludges. Tests conducted on a similarly designed pilot unit at the
Royal Military College of Canada showed a destruction removal efficiency of
96.9999999% in the destruction of Askarel (PCB). In either unit, wastes
are injected into a co-linear electrode space, where they are atomized by
plasma species relaxing from highly activated states to Tower levels.
Wastes are then pyrolized in the reactor. Hydrogen chloride by-product
from the pyrolysis reaction of chlorinated organic compounds is converted
to sodium chloride in a caustic scrubber. The mobile unit is sized %o
accept 1 to 2 gal/min of waste material. Until pilot testing data are
available, the regulatory acceptability and technical feasibility for

application to contaminated soil are not clear.

3.1.3.5. Corona Glow Processing. Westinghouse Electric Corporation

has developed a process to destroy organic materials in carrier gas streams

by passing the gas stream through the discharge region of a corona glow
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es moiecules, rupturing bonds and resulting in
cetoxification of %he organic material. Thic <nnovative t2chnoicgy

oresentiy nas 3 iimited data base and is not cirectly appiicadie for

contaminated soils.

3.1.3.6. Radio Frequency Detoxification. Several companies have

oroposed an in situ soil decontamination technique based on heating the
soil using radio frequency waves. The technology is discussed in an EPA
oublication "Decontamination of .Hazardous Waste Substances from Spilis and
Uncontrolled Waste Sites by Radio Frequency In Situ Heating," PB84-1£7642,
1984, Field zemonstrations of this process have been conaucted on 0il
shales and tar sands for tne racovery of liquid hydrocarbon fuels.
Alzhough this process may be zechnically feasible, it is not a practical
choice for demonstrating decontamination of soil because of projected high
zapital cost, high power cost, uncertainty that all the material can be
gecontaminated to the desired specification at the required soil depths,
and the difficulty and unreliability of collecting all vaporized compounds

for subsequent treatment/destruction.

3.1.4 Separation and Ccncentration Technoiogies

These technologies are intended to separate TCDD from other matrices,
thereby decontaminating the matrix. The intent is to transfer the TCDD
into a medium in which it can be treated more efrfectively using one of the
technologies identified above, or to concentrate the TCOD into a small
voiume waste that can be stored, :ransported, and disposed of at an orfsite

commercial facility.

3.1.4.1. Extraction. ITC, in a report to the USEPA-OHMSB entitled
"Laboratory Feasibility Testing of Prototype Soil Washing Concepts,"
presents results of laboratory testing of the extraction of 2,3,7,8-TCDD
from soil using solvents, water, and water/surfactant solutions.
Extractant systems tested were toluene/IPA, Freon, Freon/methanol, diesel
fuel/water, kerosene/water, water, water/Adsee 799 (a surfactant), and

water/Hyonic (a surfactant). After three simple batch extractions, the



most erfective extraczant, the freon/methanoi system. removed 27..% a7 <ne
TZ0C frem spiked soil ‘samples.  The water 2xtrac

zxtraction, removed iess than i% of the iCOD.
systems, atfter three exzractions, r~emoved 75% oT the
sampies. The data in tnis repor: indicate that extraction using soivents,
water, or water/surfactant systems is not a viable means cT achieving the
99% removal of TCOD required for detoxification of soil contaminated in the
100~ to 1000-ppb range. The quantities of solvent and number of extraczion
stages wouid be impractical cue to the low extraction efficiencies, and

l-ppt levels were not achieved.

3.1.4.2. Adscrotion. The very iow solubility of dioxin in water
makes it a good candicate for affective carbon adsorption. Similar
compounds, such as PCB, can be effectively adsorbed onto carbon from
solvents such as Freon. However, limited data are available regarding
dioxin adsorption, and until a data base is developed, carbon adsorption of
dioxin remains an unproven technology. Adsorption is only applicable to
treating water or certain solvents contaminated with TCDD, accomplishing a
separation/voiume reduction function. Spent carbon wouid still require

ultimate disposal or destruction.

3.1.4.3. Distillation/Strioping. Another separation/concentration

technique that could be considered for contaminated iiquids is
distillation or stripping. For aguecus streams, removal of dioxin oy
steam stripping may be technically viable because it has a very hign
activity coefficient in water. For organic (solvent) solutions
containing dioxin, distillation of the lower boiling organic from the
high boiling dioxin should be technically feasible, but neither
technoiogy has been demonstrated on any scale for dioxin=-containing

1iquids.
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The purpose of tnis project “5 to demonstrate the reiiability and

maintainability of & rotary kiin incinerator for processing

’

dioxin-contaminated so0il. The Znsco incineration system is a proven
commercial technology; however, zZzta are needed to determine whether tnis
technology can be used at cther -CD instailations. The proposed
incinerator has an excellent Sase of background data that indicates minimal
environmental impact. This section briefly describes the viability of the

basic dioxin incineration process.

The processing of dioxin-contaminated soil requires two basic steps:
desorption of dioxin from the soii matrix and destruction of the desorbed

dioxin by incineration.

The IT Corporation conduciea i series of tests in 1984 to determine
the applicability of the EPA Mobile Incinerator System for treating soils
contaminated with Herbicide Orange. Those tests were performed to
establish the effect of the key orocess variables, namely residence time
and temperature, on the treatability (i.e., dioxin removal efficiency) of
three different test soils. The soil samples came from former HO storage
sites at Eglin Air Forca Base in Florida, NCBC in Gulfport, and Johnston
Island in the central Pacific.

After the soils were preparea by drying and screening, separate
aliquots were place in a small furnace for different time periods. The
treated samples were analyzed for 2,3,7,8-TCDD, and the results were
evaluated to determine the relationship between treatment conditions and

final concentrations of 2,3,7,8-7TC3D.

Based on the results of IT Cerporation's studies, which are supported
by previous results of related studies, the following conclusions have been
developed:



1. Tnermal treatment s:iucies of Herbicide Orange contaminated :0i1s

from Jonnston Istand. Z2lin Air Feorce Zase, and NCEC ax
- M

-]

. ccnditions representatsve ofF the £PA mopile incinerator systam
were succassftul in acnfeving less than l-opb residuai

concentrations of 2,2.7,8-TCDD ana reiatad isomers in the trezted

¥
(@)
—

ils. Concentraticns of 2,3-DBE and 2,4,5-TBE were reduced <0

iess than S0 ppb uncer the same condition, esquivaient to greater

m

2. Treztment is greatly influenced by temperature and residence

= |

T
ime. Statistical svaiuation of the treatabiiity data Trom ail

ct

hree test soils showea that the 2,3,7,8-TCDD concentration after

ct

treatment is directly proportional to the starting concentration
and logarithmically zrcportional to the time and temperature.
Traatment of ail three soils %o less than 1-ppb 2,3,7,3-TCOD is

feasible if temperatures of 500°C are maintained for at least

3. The soil type had a minor influence on treatability. Eglin soil
. gave the highest removal efficiencies and Johnston Island soil
gave the Towest. The cifferences in treatability appeared

greater at Tower temperazures.

4. Chemical and physical changes cccur in each of the three soils
studied depending cn their composition. None of these changes
was determined to pose a serious operational difficulty, such as

slagging.

5. Entrainment of soil particles was determined to represent a
potential operating difficulty if high soil feed rates and high
excess air are used. The amount of entrainment is dependent on

soil type and corresponding particle size distribution.
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wing desorption. the dioxin reieaseq from the :reatad soil matrix
mUST then ze ‘ncinerated it high temperature. Laboratory tests have shown
that incineration of vaporous dioxin at 2000 to 2200°F will destroy the

dioxin tc simpie combustion products, namely COZ, H?O, and HC1.

EPA nhas developed a mobile incinerator system to process a variety of
hazardous wastes including dioxin-ccntaminated soils. That incinerator
uses a rotary kiln that operates at 1600°F o desorb the dioxin from the
soil. The kiln is followed by a secondary combustion chamber that operates

at 2100°F, which completely oxidizes the vapcrous dioxin.

To demonstrate the mobile incinerator system, a trial burn was
conducted at the Denney Farm in McDowell, Missouri. During that test, soil
contaminatad with 7CDD was incinerated. The data from those tests show
that all 277luent streams, including the treated soil (incinerated soil)
and off-gases couid meet delisting criteria estabiished by =PA, Office of

Solid Waste.

Because the construction and operating parameters of the MWP-2000
Ensco incinerator are very similar to the EPA Mobile Incinerator System,
the Ensco incinerator is expected tc perform similarly. The dioxin is
expected to desorb from the soil and be incinerated in the secondary
combustion chamber to proauce the simple combustion products of HZO’
COZ’

train.

and HC1. The HC1 will be scrubbed out in the air poilution control

The following points of comparison shouid be considered:

1. The EPA mobile incinerator runs at approximately 200°F Tower than

+he Ensco incinerator.

2. The solids retention time for the EPA unit is 30 min, whereas

Ensco's is approximately 45 min.
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The seconaary ccmbustion temperature for the Ensco unit is

100-200°F higher zhan the ZPA unit.

The Ensco unit is Targer than EPA's, increasing the success of

meeting the 99.9299% destruction removal efficiency.
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4. EMERGENCY AND CCNTINGENCY PLAN

4.1 ZImergency Response

This section provides generaiized gquidance for contingency events
associated with ail activities at the NC2C and specificaily provides 7or

the demonstration of the Ensco technology at the former HO storage site.

4.1.1 General Emeragency Practices at NC3C

The emergency practices Tor NCBC personnel are outlined Celow.
1. Upon evacuation notice by NCBC, all zersonnel involved in this

project must be prepared to evacuate the NC3C and do so when

ordered.
2. NCBC requirements regarding hurricane protaction will be
observed. Specifically, 2quipment will have appropriate tiedowns

in case of hurricanes.

4.1.2 Emergency Practices for NCBC HO Site

In addition to the preceding emergency practices, specific required
practices related to HO site activities are presented below. Names and
telephone numbers of emergency action cocordinators involved with the
demonstration and other responsible individuals will be provided to EPA at
a later date for incorporation into a permit. The next two pages will be

posted in work areas at the HO site prior to any onsite activity:

1. A11 personnel must be trained in the use of the personne]

protective equipment specified in Section 5.
2. A1l personnel must be familiar with and implement procedures for

health and environment for exposure or release to the environment

of dioxin.
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NCBC
ZMERGENCY RESPONSE

Sire DEDErTMENT Lot e 865-2333
AMDUTENCE L e e 365-2421
HoSDital oo e 863-1441
SCUrT Y e 865-2230
Safety Office ... .. . . . 865-2437
Base Commander ... ... ...ttt e 865-2201

HO SITe

Name Phone

Project Manager

Alternate

ENSCO Supervisor
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3. All personnel are to bDe trainea in fire fignting Tor the

mate

s

r
ials involvea in zne demonsivration zct vity. Minor or
nonspreading fires wiil De extinguisnea according o procedures
for the specific materiais involved. Major or spreading fires
will not be fought by Cemonstration personnel. All personnel
will immediately evacuate the area and notify the NCBC fire

department.

4. Any exposure to a hazardous material must be reported to the
Project Manager and the NCBC first-aid station for evaluation and

treawment.

5. All personnel wiil report releases of any hazardous material to

the Project Manager.

6. All personnel will report abnormalities in equipment operation.

Operation under unplanned or abnormal conditions will not be

permitted.
7. Employee emergency guidelines in Section 5 will be followed.
8. Appropriate protective equipment and clothing must be worn when

engaged in any emergency response/mitigation activity.

9. The Project Manager is responsible for reporting all incidents,

abnormalities, and emergency responses to the appropriate agencies.

4.2 Hazard Assessment

The major mitigating factors to consider in assessing the potential
impact of the incineration process on the surrounding areas and personnel

are as follows:



<0

Soil handling, where zhe totail quantity of soil to be hancled
. . L . ; 3

over the 90-day operzting period is approximately 2000 yd™.

-

0
he vapor oressure o7 TCDD, 2,4,3-7, and 2,4-D is extremeiy low;

bl ¥

and the primary means of migration from the immediate site is
airborne particies. Therefore, all zppropriate provisions will
be taken to avoid fugitive aust emissions during soil handling
(see Section 5 for zmbient air monitoring and soil handling

procedures).

4.3 Fajiure Modes

'

Postulated fajlure modes :hat could resuit from the demonstration
activities on the HO site at NCBC are described below. Only the most

likely failure modes or worst-case accident scenarios are presented.

4.3.1 Combustion Efficiency

When combustion efficiency drops below 99% and/or excess oxygen in the
stack gases drops below 3%, <he data acquisition and control computer will
cut off all waste feeds to both units. The system will operate on fuel oil
only until the operator can determine the cause of the malfunction and

sately reinitiate the feeding of wastes.

4.3.2 Loss of Burner Flame

In the event of a loss of flame in the kiln, the kiln's ultraviolet
flame detector will signal the data acquisition and control computer to cut
off all fuel and waste feed to that unit; operation of the SSC will Dbe
maintained at normal operating conditions. The operator will relight the
flame following normal operating procedures. When operating conditions are

reestablished, the operator will reinitiate the feeding of soil to the kiln.

In the event of a loss of flame in the secondary combustion chamber,
the flame supervisor serving that unit will signal the data acquisition and
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zontrci computar to pertorm the “ollowing functicns: cut off fuel 72ea to

~

~he 3CT anc zut off 211 waste feed o the kiin.

The operator will relight the flame and maintain the kiln at normal
operating csnditions. When normal operating conditions are reestablisned
in the SCC using diesel fuel, the operator will reinitiate waste feed <o
the kiln.

4

2.3.3 Steam OJrum Water Loss

If zhe water level in the steam drum falls below the 25% lavel, the
Tow-Tow liquid level switch on the steam drum will alert the operator o
shut off a11 waste and fuel feed to the kiln and the SCC. Upon hearing the
alarm, the operator will perform the following steps:

o) Cut off steam flow to tne ejector scrubber

o) Open the emergency vent on the SCC ocutlet duct

] Begin pumping makeup water into the steam drum

0 Discontinue waste feed.

The operator then will ascertain the cause of the low water problem and

will restart the system oniy after solving the problem.

4.3.4 Primary Power Failure

If a power outage occurs, operators will manually start the standby
generator. The operator will then perform the following steps:

o Discontinue all waste and fuel feed to the kiln and SCC

) Restart the recirculation pumps in the air pollution contrel train
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0 8start votation of the «iln
0 N@sStTart Ine Combustion air Diowers
° Relight the burners in toth the kiin and the SCC.

These steos will reestablish normai operating conditions in the kiin and
SCC with the burning of diesel fuel only. If normal power is restored
atter the reestabliishment of bperating conditions, the operator will
reinitiate waste 7eed to the kiln. If power is not restored within one
hour after normai operating conditions have Deen reestablished, the

operator will begin a normal snutdown of the system.

4.5.3 lLoss of Coolant Makeup Water

IT an interruption occurs in the makeup water supply system, an alarm
will alert the operator 0 cease waste feeg operations and initiate

corrective actions.

A loss of makeup water would cause the steam drum to become depieted
of water within 3.5 min. As a result, the quench system would fail,
causing excessive temperatures in the packed tower and other equipment

downstream. Such a series of events is unlikely.
If ioss of quench water does occur, no heaith hazards would occur
since the dioxin would be destroyed by the residual heat in the SCC and the

kKiln.

4.3.6 Computer Failure

Failure of the data acquisition system computer is an anticipated
event. However, a computer "crash" should not cause any secondary process
accidents because the entire process is manually operated (with the

exception of the flame supervisor).



bl
|

ne computer is an IZM perscnai computer. A spare ccmputer is
zvaiiable in tne conirol -~com. with & seccna computer avai'able n ne

‘aporatory, 1T necessary.

Should a computer failure occur, the operator wouid discontinue waste
T

feed and initiate repair sperations. If the computer cannot be repaired or

replaced within 60 min, <ne operator will begin routine shutdown operations.
4.3.7 Fires

Emergency plans for NCBC contain requirements for notification and
evacuaticn in emergency situations involving fires. In addition, the base
fire department will inspect zhe project site before operations to assess
fire=tighting requirements soecific to this project. The fire department
is only three blocks from tne oroject site. The type, number, and location

of fire extinguishers at zhe project site are listed beiow.

(20) 20 1b dry chemicai (powder)
Two extinguishers are mounted on each trailer and on the project

grounds strategically located around the unit.

(2) 100-1b "wheel" units (nitrogen charged)
These units can be placed anywhere on the project as an

extinguisher, near the tank farm or the secondary combustor, etc.

(1) 15-1b Haylon

Located in the contirol room.

(1) 12-1b Hayion

Located in the }aboratory.

(1) 15-1b CO,

Located in the traijler.
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4.3.3 Maximum Hypotnetical Acciaent (Expiosion)

The maximum nypotnetical acciaent would oe an accicent oT unknown

arigin with the worst conceivapnle ccnsequences. This scenario wouid be an
axplosion in the incinerator system with subseaquent internal cioxin
contamination to the workers at the HO site. Those workers wnho are not
wearing respirators, if uninjured from the postuiated explosion, couid
auickly don their assigned respirators and evacuate the immediate area,
thus minimizing their risk. The injuries sustained to a worker as a result

of a postulated explosion are obviously much more significant than any

[43]

sotential injuries sustaineq as & resuit of cioxin contamination. Workers

n
nding at the HO site bounaary during such an accident could conceivably

7]

st
be exposed to dioxin during worst-case weather conditions. If an explosion

were to occur, NCBC emergency response requirements would be immediately

fo¥)

ctivated for notification ana 2vacuation.

4.3.9 Effects on NCBC

An evaluation of the possible avents presented in Sections 4.2 and 4.3
for impact to areas of NCBC other than the former HO storage site indicates
that there will be no impact. Even the maximum hypothetical accident
discussed in 4.3.7 will not impact any area outside the former HO storage

site.
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5. HEALTH AND ENVIRONMENTAL PROTECTION
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2,2,7,3=TCOD can ce tound as a contaminant of chemiczis such as
2,4,5-trichlorophenoxyacetic acid (a herbicide), 2,4,5-trichlorcpnenci
(used in the production of pesticides or herbicides), or nexachlorophene (a
skin cieaner). It can also be a breakdown groduct resulting Trom the
exposure of chlorinated nydrocarbeons, such as PCBs, to intense heat. Like
other organochiorine compounds, such as ODT and PC8s, dioxin is persistent

in the environment and accumuiates in living tissues.

A1l Ensco empioyees will recaive the appropriate ievel of training
petore arriving at the site. A training program tor dioxin and any other
possible hazardous chemicals that may be used in conjunctiion with this

project will be carried out. In general and &s a minimum, the program will

include:

Q The specific nature of the operations that couid result in
exposure o dioxin

ol The purpose, proper seiection, fit%ing, use, and limitations of
respirators and protective cliothing applicable zo dioxin work

0 A description of the medical surveillance program

0 Information concerning the adverse health effects associated with
exposure to dioxin and other chemicais that will be used

9 Routes of exposure (skin penetration, inhalation, and ingestion)

0 The engineering controis and safe work practices associated with

the employee's job assignment.
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To prevent hazards tc the immediate vicinity and workers, znsco's
Health and Safety Plan (described in the fcilowing ssctions) is establisned
according to zones. Each zone is reguiated by different rules, which

generally include:

I. Personnel protactive ecuipment toc te worn in the zone

2. Procedures for entering into the zone

(U8 )

Procedures for exiting ‘rom the zone

4

Occupational zir monitering to be performecd in the zone

c!

(S 2]
-1

cguipment decontamination procadures to low wnen moving

x

equipment cut of zones (see Section 8§, Closure Plans).

Standard Operating Procedures (SOPs) will be written covering all
normai activities, including startup and shutdown, and defining proper
procedures for handling abnecrmal situations. These SOPs will be reviewed
and approved by the Enscc Project Manager., Project Leader, Quality

Assurance Officer, and Healith and Safety Officer, and EG&G Idaho.

5.1.2 Burpose

Tnis nealth and safety plan prescribes workplace procedures that must
be foilowed to protect empioyees working with TCDD and other hazardous
materials that may be present at NCBC. The requirements may change as work
progresses due to changing conditions, but no changes will be made without
prior approval by the Ensco Health and Safety Officer. The program

outlined is for both Ensco employees and Ensco subcontractor personnel.



.3 Program Structure

i
[

The project Health and Safzty Officer (with the assistance of

suborcinate emnloyees) will be rasponsible for the ccordinatian of this

nian. The Officer (or representative) will be onsite for the duration of

~

he Job. Liaison with officers or represantatives of USAF cor EGAG I[daho on

t

r
atters relating to safety and health will be handled by the project Health

=

i

[+Y]

nd Satety Officer.

The Project Leader is responsible for field implementation and
enforcement of the nealth and safety nlan. This includes communicating the
specific requirements <o a1l personnel, conducting audits, and consulting
with the Health and Safety Of“icer regarding appropriate changes in safety

and health reguirements.

A1l onsite personnel are responsible for understanding and complying
with the requirements of this plan. The Health and Safety Officer will
have the authority to temporarily dismiss any person who fails or retuses
to comply with this plan or the orders issued by the Officer pursuant to
this plan. The Health and Satety Cfficer will direct all responses to an
emergency situation (details of Emergency Response actions are presented in
Section 4).

5.1.4 Requiatad Areas

Zones delineated as 1 and 2 on the site will be fenced and controlled
<0 prevent unauthorized entry. GOtherwise, Zones 1, 2, and 3 will be marked
by perimeter barriers and signs and will have controlled access points.

A1l persons who are authorized to enter the site will be informed as to the

iocations of the zones and the ruies that apply to each.

5.1.4.1 Zone 1. Zone 1 will cover all site areas where workers are
lTikely to come into direct contact with wastes or be exposed to volatilized
contaminants or contaminated dust.




Buring cleanup of a site, an area initially classified as Zone 1 may
0e converted :c and reciassitiea as Zone 2 after the area no longer meets

The crizeriz above.

5.1.4.2 7Zone 2. Zone 2 wiil be all site areas where wastes are deing
actively managea (i.e., being transferrad, processed, or incinerated). Such

areas inciude:

0 The area encompassing the incinerator when the incinerator is
burning wastes or contaminated materials

0 Areas where solid wastes are being staged

0 Areas where wastes are Deing processed in %ctally enclosed systems.

A Zone 2, or portions theresof, may be permanentiy or temporarily

reciassified as a Zone 3 when wastes are not being actively managed in the

™~

One.

5.1.4.3 Zone 3. Zone 3 will be all areas of the site that are not

classified zs Zones 1 or 2.

5.1.5 Personnel Protection

3.1.3.1 Permissible Expesure Limits. The permissible exposure limits

tor 2,3,7,8-7C0D and other materiais are presented beiow.

1. 2,3,7,8-TCDD: Review of 2,3,7,8-TCDD risk assessments performed
by regulatory agencies and related to PCB transformer fires at
Binghamton, New York, and Qne Market Plaza, California, indicates
that a limit of 18 pg/m3 over an 8-h time-weighted average is
appropriate. Therefore, until further research is completed,
this 1imit will be observed for 2,3,7,8-TCDD.

[3,]
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must

2. zeroicice Orange:

-
<

2.4=D = 10 mg/m” air (2-h time-weighted average)

S
i
U
{
1]

10 mg/m> air (2-h time-weightea average)

3. Cther materials: The only cther nazardous material to be used in
inis project is diesel fuel. Spiil Prevention Controi and

Countermeasure plans are identified in this section.

4. Zngineering controis and operational proceaures will be used to
maintain jevels of hazardous materials within the limits set
Torth above. This may be accompliished by the use of
dust-suppression :ecnniques with 2,3,7.8-TCOD and ciosed systems

and ventilation conircls. These controls wiil be coupled with
orotective equipment of <he appropriate level for exposures

encountered.

£.1.5.2 Protective Ecuioment. A1l persons who enter Zones 1, 2, or 3

wear the protective equioment specified below. Additional protective

equioment may bDe required by the Health and Safety Officer.

™~

one 1 Srotective Equioment: All persons who enter a Zone 1 must wear

he fciiowing protective equipment:

ct

a dard nhat

ol Safety glasses or a full-face shield

0 An organic vapor/acid gas (OV/AC) respirator equipped with a
disposable cartridge and dust prefilter as specified by the
Heaith and Safety Officer, or an air-supplied full-face
respirator when ordered by the Health and Safety Officer



They

‘wear

0 Coveralls (cotten or disposable)

0 Outer disposabie coveralls (Tyvek for particulates or Saranex for
liauias)
0 Steel-toed satety shoes or boots with disposable cver-bocts taped

to the disposable coveraiis, or steel-toed neoprene boots taped

to the disposaple coverails

0 Nitrile outer cioves taped to disposable coveralls

o) Disposable inner gioves under necprene gloves when there will be

direct contac*t with wastes.

Zone 2 Protective Ecuioment: A1l persons who enter a Zone 2 must wear

the following protective aquipment:
0 Hard hat

0 Safety glasses.

must also carry the following:

0 An OV/AG respirator equipped with a disposable cartridge and dust
prefilter as specified by the Health and Safety Officer. This
respirator must Ce available to pe worn on the face when ordered

by the Health and Safety Officer.

A1l persons who enter and remain in a Zone 2 for more than 6 h must

steel-toed safety boots and coveralls.

Zone 3 Protective Fauioment: No personnel protective eguipment must

be worn in Zone 3 except when the Health and Safety Officer orders
that the 7ollowing equipment be worn because of construction or other

activity in the zone:



0 A hara hat

O
(Y3}
[4F]
-t
14}
ct
~Z
[{e}
[e7)
V3
v
1)
wn

2.1.2.3 Entry zna Exit 2rsccedures. The following procedures will pe

, 2, or 3. The Health and Safety

p—s

observed by all personnel entering Zones

Officer can deny entrance “nto a zone of tne racuirements are not met.

Each person entering a Zone . must:

1. First, don the zrotective 2guipment specified in the previous
section for Zone ! or as otherwise specified by the Health and

Safety Officer
Y

2. Be certifiea unaer <he Meaicazl Monizoring Program (as identifiea

in Secticn 3.5)

3. Be accompanied by another person at all times when in the zZone.

Each person entering a2 Zone 2 who wiil remain in the zone for less
than & h must Tirst don the orotective equipment specified in the previous
section, or as otherwise specified by the Health and Safety Officer.
Additionaily, if the person has accumulated a residency of more than 40 h
in Zones 1 and 2, that person mus: De certifiea under the Medical

Monitaoring Program (as identifiecd in Section 5.1.3).

Each person entering a Zone 2 who will remain in the zone for more
than & h must first don the protective equipment specified in the previous
section, or as otherwise directed by the Health and Safety Officer and must

be certified under the Medical Monitoring Program (Section 5.1.6).
Each person who enters a Zone 3 must first don the protective

equipment specified in the previous section, or as otherwise specitvied by

the Health and Safety Officar.
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2, or 3.

fach

Serson who

or rasidency in Zone

.

p—

(€8]

Fach
meal, or

decontami

Fach

mUstT pass

Remove mud
Remove ali
Thoroughniy
person «~ho
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The fcl owing procedures must be 7ollowed when exiting from Zones I,

exits a Zone 1 and enters a Zone 2 ior continued work

2 must pass through the personnei decontamination unit

and dirt from outer ciothing

disposabie protective equipment

wash nanas and face.

exits Zone 1 ana enters Zcne 3 to take a break, have a
stay or work in Zone 3 must pass through the personnel

to:

and dirt from outer clothing

protective equipment except nondisposable coveralls

shoes

wash hands and face.
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Sach person who exits & Zone 2 and enters & Zone 3 to take a break,

3
(o]
<
[
fu

meal, or temporarily stay or work in Zcne 3 must pass through the

sersonnel decontamination uniz =co:

i. Remove mud and dirt Trom outer ciotning

~no

Thoroughly wasn hanas and face.
Each person who exits 2 Zone 2 and enters a Zone 3 to leave the site
(excent those that have been in zhe zone for less than 6 hours) must pass

through the personnel decontamination unit to:

[y

Remove mud and dirt {rom outer clothing

2. Remove all protective eauipment
3. Shower
4. Change into street clothes.

Except for washing hands and face, no health and safety procedures for
exiting from Zone 3 will be in force unless the Health and Safety Officer
has required that protective equipment be worn. In such cases, the

equipment wiil be removed tefore exiting the zone.

. 5.1.6 Medical Monitoring Program

Each person who is expected to work in Zones 1 or 2 will be required
to have a medical examination by a company-retained doctor who finds the
person fit to work in an environment where hazardous wastes are being
handled. This medical examination will include the following: medical
history, physical examination, EXG stress test, urinalysis including
microscopic, chest x-ray, cardiovascular and respiratory test, puimonary

function test, hematoiogy tests, methemoglobin test, audiometry test.



This medical examination must 2e repeated annuaily if the person

continues %o be employed by the company. Ia aadition, each person will be
required to have the same medical zxamination when tarminating from the ‘
company.

3.1.7 Occupational Healzh Proagram

5.1.7.1 QOccupational Air Monitoring. An occupational air monitcring

program will be deveioped specifically for work at NCBC. The following
description is the minimal general tnsco neaith and safety program, the
ourpose of which is to detect the occurrence of airborne contaminants in
concentrations significantly higher than background concentrations and
determine when higher levels of occupational health protection than those
being practiced are required. Programs vary accoraing to types Of wastes
and contaminated materials handied, methods by which these wastes wiil be
handled, and the degree ana nature of the ajrborne contaminants that might
be produced by the wastes and the nhandling methods. At a minimum,  each

program will include the foilowing procedures:

Zone 1 Monitoring: Because most contaminants in the soil will be ‘
bound to the soi! and associated dust, dust monitoring as a surrogafe
for 2,3,7,8-TCDD will be carried out at least once per hour using
portabie dust monitors in and arouna the.breathing zones. This
information could be used to determine levels of personnel protective
eguipment at the discreticn of the onsite Health and Safety Officer
and with concurrence of the associated project manager. Continuous
area monitoring can be used as a suppiement to the breathing zone. A
permanent record of readings will be maintained. Permissible dust
levels will be determined by the level of 2,3,7,8-TCDD contained in
the dust or soil, but cannot exceed the permissible exposure limit
(PEL) for nuisance dust or the PEL for silicate-containing dust,
whichever applies. When these levels are exceeded, personnel will be
required to leave the area and dust abatement procedures will be

implemented. Workers will not be allowed back into the site until! the



used
speci
Zone

that

cZust jevel falls celiow the criterion levels. gii-face air-purifying
cartridge respirators will normaily be used. IFf the aust cannot e
‘owerea to the accaptabie level, workers will De requireg to wear a
cdemand-type &ir-supplied Tuli-face respirator. Worker expcsure o the

dust will alsc be monitored daily using a personal sampier with 7ilter

(]

zssett2 (and perhaps cycione) and analyzed gravimetrically. The same

)
3

riteria will be used 0 judge exposure limits.

Zone 2 Monitoring: Monitoring in this zone will be carried out

generally the same as in Zone 1, except that the frequency will be two
times per day. An industrial hygienist will conduct such monitcring
at random tc avoid biasing results. Time-weighted average filter

for

—

full shift. Administrative controls

fur

sampies will be taken for
K

king in tnis zone wili be iadentical to those in Zone 1.

Zone 3 Monitoring: No occupational air monitoring will be routinely

performed in Zone 3 areas.

Tne Healith and Satety Cfficer will caiibrate each instrument zo be

for the above analyses in accordance with the manufacturers'

Tications and betore and after each use. A background reading in

3, upwind from ail prevailing work activity, will be used in the event

resuits would be significantly oiased by background dust. A wind

direczion indicator will be located on the stack of the incinerator 0

indiczze upwind and downwind zresas.

requi

$.1.7.2 OQOther Qccupational Health Protection Procedures. Persons

red to wear disposable coveralls and whoe do not work in an

air-conditioned environment will be allowed appropriate rest periods as

speci

Tied by the Health and Safety Officer. A1l such personnel will be

specially trained to recognize symptoms of heat stress and watched ciosely

by the Health and Safety Cfficer, or a subordinate employee, for signs and
symptcms of heat-related illness. Work break schedules will be carefully

planned to avoid heat stress.



When ampient temperatures exceed 75°F, electrolyte balanced thirst
suenchers will be provided in the break and lunch room and at one or more
crink staticns in each Zone 2 (wnere aisposable cups must De used and .
discardea). Personnel will be encouraged to drink at ieast 2 oz of thirst

quencher sach hour.

When ampient temperatures 7all below 30°F, personnel who do not work
in a heated environment will be required to wear appropriate warm ciothing
and will be allowed to come indoors periodicaily to avoid prclonged

axposure to cold or wind chill.

No eating, drinking, or smoking will be allowed in any Zone i or 2,
except that drinking of water or thirst guencher Trom disposable cups may
be allowea at the drink stations in Zone 2.

=~ 1

5.1.8 Personnei Decontamination Procedures

The trailer housing the personnei decontaminaticn unit will contain:

1. An cutside wash pad .

2. A dirty change room
3. A shower and washroom
4. A ciean changeroom.

Onsite barriers or fencing will restrict access to the unit so that
outside entry or exit into/from the clean changeroom is only to a Zone 3,
and outside entry or exit into/from the dirty change room is only to Zone 1
and 2 areas. Interior configuration of the unit will require personnel to
pass through the shower and wash room when moving between the dirty and
clean changerooms. The clean and dirty changerooms will have Tockers rtor

workers to store street clothes and nondisposable equipment, respectively.
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When t2zving the contaminated area, personnei will De reguirea zo:

ot

wasn or trusn mud and dir: from tneir coots and outer clothing

and remove ocots and disposaple sguipment at ihe outside wash pad

2. Remove nondisposable clothing, as reguired, in the dirty changeroom

3.  Wash or shower, as required, in the shower and wash room

4. Change into street clothes in the clean changeroom.

When entering the contaminated area, personnel will be required to remove
all street ciothing ana out on disposable and clean protective clothing in
the clean area. [Reusacie zquioment (for exampie, respirators, boots, and
hard hats) itnat nave been decontaminatea may &iso be put on in a designated

section of “he cliean area.

[ - )

Disposable equipment will be placed in bins or drums con the outside
wash pad ana will be subsequently burned in the incinerator or otherwise
properly disposed of as a hazardous waste. Nondisposable coveralls will be
laundered periodically. After eacn on-shifi use. respirator face masks
will be cieaned in warm water ana detergent, and the cartridges and dust
filters of the OV/AG respirators wiil be repiaced. Wastewaters generated
at the personnel decontamination unit will be burned in the ‘ancinerator, or

otherwise oroperiy disposed of as a hazardous waste.

The interior of the personnel decontamination unit will be cleaned

<

daily. Lavatories wil] be provided in the decontamination unit.

5.1.9 Health and Safety Training/Recordkeesning

5.1.9.1 Training. A1l personnel who will frequently work in Zones 1

and 2 will pe given the following training before they begin work:
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Orientation of

-
e

purpcse of the oroject and how it is to be
icccmpiished

Information cn tne poten nealth hazards associated with the
prcject, potential exposure routes, symptoms of exposure,
Dasic Tirst aid treatment for exposures

and
The care, donning, removal, and iimitations of QV/AG respirators
and full-face, air-supplied respirators.

provided for all employees and records maintained.

Fit testing will be
0 The care, donning, removal, and iimitations of ail other
personnel protective equipment that they may be reguired to wear
0 The proceaures fcr entering and exiting Zones 1 and 2 and the
importance of these proceaures
o) The signs, symptoms, and Tirst-aid treatment for heat stroke,
heat cramps, and heat exhausticn, and tne preventive measures for
same .
o The reasons for orchibiting 2ating, drinking, and smoking in
Zcnes 1 and 2
The Tocations and use of emergency showers and eyewashes
The Tocations of fire extinguishers and first-aid equipment and
the proper use of this equipment
The procedures to be followed wnen an alarm is sounded
The

location and use of communications equipment



0 Roles and cuties curing an emergency
ol The safe ocerztion of the =squipment cthat sach person wiil operate.

Additionally, 2zt lzast zwo persons on each shift will De reguired <o
nave valid American Red Cress. or 2quiva

first-aid and CPR.

A11 personnel who frequentiy work in Zones 1 and 2 will be required 0
attena weekly health and safety meetings to reinforce the above training.

-1 jists items %that will be inspected

)
(13
on

5.1.9.2 Inspections. aoc
C

daily by the Heath and Satety Cfficer. In addition, the Health and Safety

Officer will continuousiy obsarve compiiance with this Heaith and Safety

Pian.

5.1.9.3 Records. The Health and Safety Officer will maintain the

tollowing records:
o] A daily log of persons who antared a Zone 1 or 2

0 A log of the daily calibration of and measurements maae with all

air monitoring instruments
o A Tog of daily inspeczions

0 A weekly updated inventory of personnel protective eguipment,

fire extinguishers, and emergency equipment
0 A log of health and safety training sessions and meetings held.

These records will be kept in the project office.

tn
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TABLE -1. CZAILY HEALTH AND SAFETY INSPECTION SCHEDULE

“nspeczion/Action

—t

Personnei protactive equip-
ment

Decontamination unit and
break and junch room

Zone Darriers

Active work areas

Safety showers and eyewashes

Orink stations

Fire controi squipment

First aid and other emergency

equipment

Communication and alarm
equipment

Air monitoring instruments

Respirators (air-cowered and
self-contained)

Check adequacy of inventory of disposaole
equipment. Cbiain additicnal inventory if
necessary.

Inspect condition of nondisposable
equipment. Replace, repair or fi1l (air
supply tanks) as necessary.

Inspect cieaniiness of units. Order ciean-
ing if necessary.

Inspect adequacy of tarriers. Repair if
necessary.

and proper olacement CT
if necessary.

Check existence
signs. <Correct
Inspect areas for unsafe conditions.
Orger reapairs if necessary.

Inspect operability of units. Order
repairs if necessary.

Inspect agequacy of water, thirst auencner
and disposatie cups. Correct i necessary.

Check existence and proper location of
zquipment. Correct iT necessary.

Check date for next filling. Fill if
necessary.

Inspect adequacy of inventory and condition
of equipment. Correct or repair if
necessary.

Check operability of equipment. Order
repair i necessary.

Calibrate.
Check condition, order repairs if

necessary, remove from use until properiy
repaired.




.2 Environmentai Protection

An environmental zssessment that addresses potential envircnmental

impacts was compieted for tnis project in March 1286.

3.2.1 Applicable Reaqulations

Potential adverse environmental impacts will be mitigated through
pollution control measures that will ensure compiiance with applicable
anvironmental reguiations. The major environmental reauirements that will

be adhered 0 inciuge:

The Clean Air Act, as amended 42 USC 7409 (42 USC 7401 =t seq., as

amended)

Environmental Protection Agency Regulations on National Primary

and Secondary Ampient Air Quaiity Standards, 40 CFR 50
The Federal Water Pollution Control Act (86 Stat. 816, 33 USC 1251)

33 CFR 152, Control of Pollution by 0i1 and Hazardous Substances
40 CFR 110, Environmental Protection Agency Regulations on
Discharge of Qi1

40 CFR 112, Environmental Protection Agency Regulations on Oil
Pollution Prevention

40 CFR 116, Designation of Hazardous Substances

40 CFR 117, Determination of Reportable Quantities for Hazardous

Substances
The Toxic Substances Control Act (16 USC 2601, et seq., as amended)

The Resource Conservaticn and Recovery Act of 1976 (42 USC 6301, et

seq., as amended)
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40 CFR 2560-270, Hazardous waste Regulations
40 CFR 200, Naticnal Ci? zanc Hazardecus Substances

Contingency Plan

-,
[N

Vel
~I
(98]

The Enaangered Species Act o

National Historic Preservation Act af 1966
National Environmental Poiicy Act of 1869

Marine Protection Researcn ana Sanctuaries Act of 1972

txecutive Order 12088 (1878) Federai Compiiznce with Pollution Control

Standards

5.2.2 Transport Pathway

The potential environmental impacts from the operation of the

incineration procass are limitad py the foilowing characteristics of dioxins:

Dioxins are generaily tightly bound to soils (the strength of

[

binding is related to tne organic content of the soils), and thus

are not readiiy movea ocut of the upper layers aTter deposition.

of dioxins is Tow due to its iow vapor pressure.

Dioxins have very iow water solubilities.

(93]

Therefore, the major environmental transport pathway would be
suspension of particles on which dioxin is absorbed, since both vertical
d by the characteristics of the soil and

ien

and horizontal migration is Timite

dioxin.
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.25 Zifluent/Waste Contral znd Monizoring

Requirements Tor contrct of fugitzive dust emissions (i.2., no visitble

cust plumes), aspeciaily cduring soil nhanaling, will ce met througn careful
n

-y

analing and application of dust suppressants wnenever necessary. 3ecause
1

the cZnsco incineratcr will have been cemonstrated to achieve 28.8999%

Q.

estruction and removal afficiency, perimeter air monitoring Tor nrocess
emissions will not De of great concern. However, an ambient &air monizoring
program will be conducted tc determine the fugitive particuiate

T

concentrations during soil-handling operations. ne tugitive particuiate

mattar wiil be sampled using Tlow-ccntroiied., nigh-volume sampiers

operating at a minimum fiow rate of 40 cim. The high-voiume sampiers will

o

e locatad and operated during this demonstration as shown in Table z-2.

i

n addition, the soil w#ill De samplea and analyzed afzer tireatment tIc meet

criteria establisnea in Appendix A.

Dilute HC1 from tne quench sump will be neutralized if necessary to a
pH of 6.5 to 7 by the addition of CaCo3. Water from the ejector scrubber
1

will be neutralized to a pH of 6.5 to 7 in the scrubber sump through NaOH

injection. From the sumps, the water is passed through tandem
activated-carbon filters, then to & hoiding tank. The water will be held
in the tank to allow a representative sample to be drawn according 0
sampling protocol for tanks in SW 846. The sample will be analyzed Tor
TCOD using cPA Method 8280. If tank contents are <10 parts per iriilion
(ppt), <he water will be transferred to the 1iff station at NC3C for

discharge to the publicly owned treatment works (POTW).

5.2.4 Soil Handling

Approximately 11,000 yd3 of contaminated soil will be treated in the
incinerator. Figure 5-1 {llustrates the location of the major process
components in relation to the HO site (see Figure 2-1 for specific site

layout).
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TABLE 3-2. OPERATION OF HIGH-VOLUME SAMPLERS
a b
Location Operation
1. Hi-vol offsite upwind (clean Operated during all aczivities onsite
control)
2. Hi-vol cnsite downwind of Operated during any activity onsite
activity zopproximately 75 7t
3. Hi-vel onsite downwind Operated foliowing activity for same
. L . C
of activity (same as No. 2) amount of time
4. Hi-vol offsite downwind of Operated during any activity onsite
site
a. Location is on NC3C.
b. Only operzted as listed; otherwise shut down.

(@]

Time determined following each daily activity.
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Contaminated soil will De excavated using 20- x 20-ft grids, o a
depth specified by zhe results of “he soil mapping program (see
Subseczion 1.2.3). <Zach axcavated grid will be sampied to ensure that the
7COD and wozal CDD and COF iimits as statea in Apcendix A are met.
Appropriateily sized =2quipment wiil bDe used to excavate the ccntaminated
soil cn an azs-neeaed basis, usually daily. The soil will be transterred zo
roil=-off bins on dump trucks, then <0 a conveyor Delt that Teeds to the
Teed nhopper. This portion of the orocess will be skirted to prevent escape
of fugitive aust. Before operation, a route through the site will be
identified and designated for transport of all contaminated soil.

’ -

The treated soil will be trans

b 1)

arred to roii-off bins on dump trucks.
The treated soil will be heid in batches in each bin, pending verification
of meeting criteria as defined in Appendix A, Samoling and Analysis
Matrix. When verification nas been compiezea, the soil will be reloaded
and transported via & designated clean route to a verified clean spot for

placement back on the HC site,

A1l aczivities will be stringently controlied to prevent dust
generation. The USAF had agreed to the U.S. Navy's requirement that no
visible dust olumes will be generated during any activities associated with
the field demonstration. Therefore, water will be used liberally for dust
suppression wnenever necassary. In addition to the constant visual
monitoring, the area will be monitored through the ambient air monitoring

program (see Subsection 3.2.3).

5.2.5 Spili Prevention Control and Countermeasurss Plan

As previously mentioned, other than laboratory chemicals, the only
other hazardous material that will be used in this demonstration will be

diesel fuel.

This section describes the types of information that will be included
in the spill prevention control and countermeasures (SPCC) plan that will

be developed for and impiemented at each location where the MWP-2000 is
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being operated. 3ecause a SPCC sian neeas to be project-specific

(e.gq., cescribe the dasign of ccntainment systems and cefine oroceaures for
management and disposail oT scrucoer atfluent), it s
orovide an SPCC pian in znis cocument. Ratnher, in SP
cevelopeg Tor each zroject ana will -e reviewed ana certified Dy a
protessional engineer.

The objectives of =ach SPCC oian will be to minimize the occurrence of
0i1 and hazardous materials spiiis, zontain and cleanup any spills that do
occur, and control runoff {rom cctentially contaminated waste staging and
orocessing units. These objectives will be achieved through a combDination
of equipment design, cperating practices. and routine inspection and

maintenance of equioment.

addizion, requirements of the NCBC/SPCC will

n
be incorporatea in tne HO SPCC :zian.

ul
[
(92}
—
W
(@]
—
—_

Drummed Waste Staaqinc and Proccessina: Drums will be carefuily handled

to prevent damage or rupture. Any ieaking drums will be piaced in
overpacks. Drums will be kept closea except when being sampled, decanted
or emptied. Drums will be staged in doubie-row lots with ampie aisle space
between lots to permit inspection and access to individual drums. Drums
usually will not be stacked. If stacked, they will not be stacked more
than two tiers high, and pallets ar sheets of piywood will be placed
Detween the tiers.

Solid Waste Staging and Processing: Bulk and Toose solid wastes will

be carefully transferred to and placed in their respective staging units to
avoid spillage of these wastes outside of the containment systems of these
units. For the same reason, these wastes will be carefully transferred to

processing units or to the solid waste feed system serving the kiln.
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Solid Xesiduals Staaging: Solid residuais removed from the MWP-2000

#4111 be placea ind staged in roll-off boxes, containers, or other units <2
; -

prevent spiiiage of these materials.

Scrucper Sffluent Staging: IF scrubber effluent has to be held before

being transportaed or conveyed to disposal, it usually will De staged in
clcse

Tosed-top tanks, most often "frac! tanks (portable tanks commoniy used in
0oil fields). These will be carbon steel :tanks designed to hold aqueous
wastes. Therefore, if the scrubber effluent is highly acidic, it will be

neutralized with scdium bicarbonate before being stored in these tanks.
These tanks will be top-filled to prevent backflow in the event of a power
failure wnen Deing filled and will be equipped with a high-liquid-level

alarm and cump shutoff control to prevent overtilling.

As ingicztad in Chapter 2, Process Description, valves will be
properly set and the high-iiquid-Tevei indicator will be checked before a
tank is brought on line for filling. Simiiarly, valve settings will be
properly set, nose connections will be checked, and a technician will
remain at the tank when it is being emptied. These operating procedures

are designed to prevent spills.

As indicatad in the Inspection and Maintenanca Schedule in Table 2-I
tanks will be inspected daily for leaks or spills. In addition, whenever
the tanks are installed or reinstalled, they will be cleaned and thoroughiy
inspectea for corrosion damage (if they have Deen previously used) and will
be hydrostaticaily tested berore being placed in use. Associated piping

also will be pressure-tested before it is put in use.

Clean Fuel Storage: The tank or tank trailer used to store clean fuel

will be designed to hold such fuel. It will be top-filied to prevent

backflow in the event of a power failure during Tilling.
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As indicated in the Operating Proceaures in Section 17, valve settings
#1171 be properiy sat, hose ccnnections will be cnecked and a technician

Wil

3

emain at the tank wnhen 1t is being 7illea. These operating

procedures ar

D

designed to prevent s21i1s and svertilling.

As indicated in the inspection and Maintenance Scheduie in Table 2-~1,

tne storage tank will be inspected daily for leaks or spills.

MWP-2000: As indicated in the Inspection and Maintenance Schedule in
Table 2-1, all Tiquid waste feed lines and all iiquid-containing lines and
vessels (e.g., sumps) in the air pollution control train, neutralization
and concentration unit and coiler makeup water ireatment unit will be
inspected for leaks or spills. In addition, this equipment will be

pressure tested after inszallation and before it {s put into service.

5.2.5.2 Spill Containment. Although every precaution will be taken

to prevent spills of oil and hazardous materials, the potential for such
spiils will exist. Therefore, the waste staging and processing units,
ciean fuel storage unit and effluent staging unit will be equipped with

containment structures to ccntain spills if they occur.

Waste Staging and Processing Units: ATl waste staging and processing

units will be Jocated, at ieast, in lined, earthen-like containment
systems. In some cases, including those cases where it is required by
requiation or the project plan., the drum staging unit and/or the crum
processing unit will De jocated in concrete containment systems. Those
staging and processing units handling liquid wastes will have no-discharge
sumps to facilitate the removal of rain water and any spilled waste. These
containment systems will be sized to hold the contents of the largest tank
or container in the unit (or, in the case of the drum staging unit, the
voiume of 25% of the drums staged in the unit) pius the rain water from a

major storm event.
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A1l of the pumps, manifolds, and valves serving the buix Tiquids

taging unit either will be locazed within the containment system of tnat

Wy

unit or will be installed in a fabricated carbon steel pan to coliect any
leaks from this equipment.

T

As 1isted in the Inspection and Maintenance Schedule in Table 2-1, the
containment systems of ali waste staging and procassing units, excapt the
ouik solids staging unit, will be inspected daily and any standing rain
water or iiquids will be removed when Tound. Rain water in the bulk solids
staging unit that will not be absorbed by the soiid wastes (e.g., soils)

contained in this unit also wili he removed.

Clean Fuel Storage Unit: The clean fuel tank .or tank traiier will be

located in an earthen-dike contazinment system capable.of hoiding the
contents of the tank or ztrailer. The pumps, manifolds, and vaives serving
this unit either will be Tocated within the containment system or will De
instailed in a fabricated carbon stzel pan o collect any leaks from thnis
aquipment. The containment system will be inspected daily and any standing
rain water or liquids will be removed when found.

-

Efiluent Staging Unit: ne zanks in the effluent staging unit will be

located in a topographic depressicn or an earthen-dike containment system
having a capacity equal <o or larger than the largest tank in the unit.
This containment system also will be inspected daily and any standing water

removed.

MWP-2000: The MWP-2000 either will be located in a earthen dike or
will drain to a containment basin or a surface runoff management system
capable of containing 2000 gal of liquids (the flow of makeup water,
recirculation water, scrubber effluent, wastewater feed or liguid waste
feed that might result from a cne nour rupture of any cf the lines carrying
these liquids). This containment system also will be inspected daily and

any standing rain water or liquids removed.



on
nrno
[

3.3 Spiil Cleanup and Rain Water Disposition. Smail spills cr

ieaks o7 Tiguid wastes (e.g., <50 galions) will be abscrced and removed

-
P

with Cit Zri (or another suitabie absorbant), which supseauently wii

T
[ =)
LIS -

incineratad as solid waste. I7 the spiil or isak occurs on a soil surtace,

the contaminated surface layer of the soil will be removed and subsecuently

incinerstec as solid waste.

=<
[N
<

jor spills of liquid wastes into the containment systems of the Orum
Staging Unizs or the Drum Processing Unit will be pumped into a tank truck
or trailer or drums ana subsequently incinerated as liquid waste. Major

spil’s of cisan fuel into the containment system of the Clean Fuel Storage

Unit will ce handled in a similar matzer.

Major soills of liquia wastes or fuel outside of the above containment
systems, ‘or wnich znscc Envircnmental Systems is responsible, will Tirst
be contained to the extent possible and then will be removed and handled in
tne manner just described. Where Ensco Environmental Services will nave
responsibiiity for such spills, by definition in the project SPCC plan for
the particular project, it will either be equipped to contain and cieanup
such spills or will have an arrangement with a local or regional cleanup

contractor o respond to such events.

Ccntaminated rain water collected in and removed from any of the
containment systems discussed above will be pumped into one or more tanks
in the 3ulk Staging Unit and subsequently incinerated, or will be treated
and disposed of in a manner prescribed in tne project SPCC pian (e.g.,
‘discharged o an onsite wastewater treatment system if the level of
contamination is low and falls within prescribed 1imits which can be
handled by that treatment system). Rain water removed from a containment
system will be considered to be contaminated if (a) it contains spilied or
leakea wastes which have not been removed prior to the collection of the
rain water or (b) the rain water has come into direct contact with waste in
the unit (e.g., the situation that would prevail in the Bulk Solids Staging

Unit).
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Rain water collected in and removed from any of the containment system
which coces not meet the criteria delineated above wiil De disposed of in

the manner prescribed by the

p ]

roject SPCC olan. This might include
discharge tc an onsite treatment system, a POTW seawer or the stormwater
nandling system for the particular site. Further, it might or might not
require tasting of the rain water 7or contamination prior to disposal,
depenaing on the prescribed disposal methed and the water pollution control

requirements ipplicable to that method.

Solid wastes cleaned up from spills of such wastes or resulting from
the cleanup of liquid waste spilis or leaks will be handied and
supsequently incinerated as solid wastes.

5.2.5.4 Recordkeepning and Reporzing. The procedures and schedules

Tor inspecting eauipment and containment systems, as described above, will
be those containea in the Inspection and Maintenance Schedule presented in
Section 2.8. A daily log of the inspections made pursuant to this Scheduie

will be maintained by the Maintenance Foreman.

Major spills, those that result from a rupture of a tank, cther vessel
or pipe or hose line, or result in a spill of a harmful quantity of oil (as
defined in 40 CFR 110) or a reportabie quantity of hazardous substance (as
defined in 40 CFR 117) outside of the containment systems cescribed in this
document, will be reported to the Nationai Spili Response Center and other
authorities as required by the project SPCC pian. Foilowing the spill and
its cleanup, the Project Manager will prepare a report describing the
event, the corrective actions taken and the actions that wiil be taken <o
prevent its recurrence and will submit this report to the Regional
Administrator having jurisdiction if required to do so by 40 CFR 112.4(a).
In addition, Op Nav Inst 5090.1 will be followed, which will satisfy CERCLA
requirements of 40 CFR 110, 117, 264, 300, and U.S. Navy requirements.



(G2

.2.6 Wildlife

environmentai assessment currently ceing prepared for <his project

e
111 address any potential environmental impacts on wildlife. An initial

S
w
wn
[(]
wn
%

ment study of NC3C was concucted for the Navy Assessment and Control
Installation Pollutants Department, Port Hueneme, California, in 1985,
Tnis study icentifies <ne wildiife in the area. dowever, zhe onollution
prevention measures employed in tnis demonstration shouid prevent any

aaverse jmpacts to the wildlife.
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5. MONITORING PLAN

5.1 Incependent Verificaticn

The demonstration process wiil be sampied by an independent sampiing
team, and those samples anaiyzec oy an independent laboratory. Thnis will
provide independent verification of process performance. Environmental
monitoring (as specified in Seczion 5) will also be performed by
contractors. Specific information is pending contract award. Analytical
data validation will be performed b5y EG&G Idaho. Whenever available, EPA
protocol will be adhered to (specifically SW-846 for sample collection and

analysis and Dioxin-Conzaining Wastes; Rule).

The Statement of Work 7or the indepencent sampling and analyses tasks
is presented in Appendix E. The lampiing and Anaiysis Matrix is presented
in Appendix A. The sampiing pians and quality assurance (QA) programs for
contract work will be provided as appendices to this document, pending

contract award.

Independent verification will be carried out through the duration of
this project, and specific requirements will be defined in a Scope of Work
pending subcontract award. Procsss monitering will be conducted onsite by
Ensco.

Ensco's mobile laboratory contains the following equipment:

1. Gas chromatograpn with dual FID, zCD, and automatic integrator

2. Atomic Absorption Spectrophotometer with hydride generator
Fiberglass fume hood

3. High temperature (1100°C) furnace

4. Oven



Adisgbatic bompo calorimetear

wl

5. Zarnstead Type 1 Reagent grade water system with organics removal

cartridge

7. Metzler electronic balance

8. pH meter

O

Glassware for extractions and wet chemistry analysis

10. Sei

—h

-contained water system

il. Por<able Photoicnizer/Vapor cetector

12. Radiation survey meter

13. Metal deteczor

14. Explosimeter

15. Oxygen meter

16. Benchtop Gas Chromatograph/Mass Spectrometer with autosampler and
GC/MS-MSD computer.

Environmentai monitoring activities will continue throughout the

project and be conducted by an independent contractor.

6.2 QA/QC Plan Qutliine

The QA activities for the USAF demonstration projects can be divided

into two broad areas as follows:



Those that occur within the analyticai laboratory, i.e., zhey are

the responsibiiity of the aznalyticai laboratory

zxzernal QA activities, which can ce grouped accerding <o those

t

specitic to sampliing effert and those specitic to the

the
sna 4 ma] F€ Ay
analyticail afforet.

The specific QA activities pianned for the subject program can Ge

outlined as follows:

External QA

1.

Sampling-Related

a. Sampiing will be serformed according to abprcved protocol
where such is availabie; such protocol typically centains
specitic QA requirements.

b. Sampling will be performed in a manner tec produce

reprasentative samples.
Anaiytical-Related

a. Blank samples will be included on a selected basis and

submitted Tor analysis.

b. Repiicate samples will be taken cn a selectad basis and

submitted for analysis.

c. A limited number of sample splits will be taken and

submitted to the on-call Jaboratory for analysis.

d. A1l analytical data will be reviewed and validated for

completeness, consistency, and accuracy.
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internal QA

Approved analytical procegures will oe used wnere
applicable; such procedures typically contain soecific GA

requirements.

internal standards and surrogate standards wiil be used,
when appropriate, to provide checks on reccveries and metnod
accuracy.

Ouplicate analyses wili be performed on selected samples for
specific compeonents,

1 be

Method bianks wil na:yzed, as aporopriaze.

1

Matrix spike samples will be prepared and anaiyzed on a

selected basis.

A171 analytical data wiil be reviewed for complieteness,

consistency, and accuracy before release by the laboratory.



7. FINANCIAL REQUIREMENTS
The Naval Construction Battaiion Canter is a Federail facility;

therefore, the demonstration is exempt from the requirements of 40 CFR 264,

Subpart H, specifically as stated in 40 CFR 264.140(c).
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8. (LOSURE AND EQUIPMENT DECONTAMINATION PLAN
This ssciion describes the cliosure procedures that will be foliowed
when the sci' processing activities at the NC3C are completed and bevore
the MWP-2CC0 is removed from the site. 1In generai, the intent of this
closure pian is to leave the site with pre-test contours and no listed
waste as a ~asult of the RD&D activity. In addition, squipment jeaving the
site will be cleaned to acceptabie levels. The 7ollowing is a description

of the equicment decontamination procedures.

8.1 Ecuipment Decontamination Procedures

Equipment used in a Zone 1 will be decontaminated before it leaves
that zone o 2nter into 2ither a Zcne 1 or 2 (see Section 3 Tor zone
descriptions). However, =2quipment 2eing used to transfer wastes from
Zone 1 to Zone 2 staging units will not have to be decontaminatea betore
making each deiivery when the movement of this equipment is restricted to
dedicated traific routes. Equipment used in a Zone 2 to handle wastes
before incineration, including equipment used for the staging and
processing of wastes to be fed to the MWP-2000, will be decontaminated

before it i=2aves that zone to enter into a Zone 3.

Equipment will be decontaminated by being thoroughly washed with clean
diesel 01l 7oliowed by water wash. The dirty oil and the washwater will be
burned in the MWP-2000. If the equipment is to bte returned to nonhazardous
waste sarvice, representative surface wipe sampies will be taken and
- analyzed to determine the adequacy of decontamination before the equipment
will be allowed to go offsite. Each sample will be taken from a 100 cm2
area with a cotton swab saturated with an appropriate solvent and will be
analyzed for the significant contaminants in the waste that had been

handled by the equipment.

At the 2nd of a project, emptied roll-off boxes that had been used for
holding solid residuals generated by the system will be decontaminated with

high-pressure water and the washwater incinerated in the MWP-2000. The



waste staging and processing equipment and other squipment used to handle
wastes before incineration will De decontaminatea, as described above. The
MWP-2000 then will be operatad for & h on clean fuei. Following this
operation, treated soil, solids, watars in the saveral sumps and tanks of
the system, and erfluents in staging units will be removed from the systiem,
sampied, and anaiyzed. The several sumps and tanks of the system and the
e¥fluent staging tanks wiil be “lushed with high-pressure water, and this
water will be sampled and analyzad. The MWP-2000 will then be disassembled

Tor removai from the site.

Wastes generated by decontamination activities will be incinerated
wnenever possible. Treated soi! and solids will be sampled and analyzed
Defore placement in a verified ciean spot on the HO site. Liquid wastes
(Jecontamination wash waters, scrubber water, etc.) will be incinerated
wnenever possible. therwise tne iiquids will be filtered througn
activated carbon, held in a tank for sampiing and analysis, then discharged
to the POTW.

A more detailed description of these activities is presented below.

8.1.1 Waste Staging and Processinag Units

It will be possible to remove and incinerate all of the wastes and
contaminated materiais in the waste staging and processing unjts. The
equipment in these units will “hen be decontaminated for removal by

Toliowing the steps beiow.

1. A1l wastes in the Loose Solids Staging Unit will be transferred
to the Solids Processing Unit and processed in that unit. The
resulting wastes either will be fed directly to the incinerator
or will be transferred to the Bulk Solids Staging Unit for
subsequent incineration.
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3.1.2

Tne MWP-2000 and its euxiiiary units

removal

The equipment in tne Solids Processing Unit will te triple-rinsed

with kerosene Cefore remaoval. Xerosene will be coilectad and

incinerated.

MWP-2000 and Auxiliary ‘Jnits

i11 be decontaminated before

W
from the site. The procadures that will be used to accomplish this

are delineated below.

The weigh hopper, “eed hopper, and solids feed conveyor will be
steam-cleaned and then swabbed with kerosene or diesel fuei. The
ram or screw feed will be swabbed with the same type of fuel as
will support structures. The steam condensate and cdirty fuel

will be collected anc incinerateq.

Solids will be removed from the treated receiving bin, secondary
combustor, sumps in the air polluticn control train, and other
points in the system. They will be placed in roll-off bins and
tested. Based on the test results, they will be transferred

either to the incinerator if contaminated or the site if clean.

After all wastes and contaminated materials are incinerated, the
MWP-2000 will be operated on cliean fuel at full thermal loading
and required thermal destruction operating conditions for at

least 8 h. It will then be normally snut cown.

Water will be removed from the treated soil receiving bin and all
of the sumps in the air pollution control train and held in
storage tanks. It will be tasted for verification of meeting
criteria for TCDD of <10 ppt, then discharged to the POTW.



wm

Refractory in zhe system will not be removed uniess required by
an abnormai event. If rafracicry is removed from the system, it
will be incinerated as & minimum in the clieanup run in 3 above.

he system wil:

(@)

tnen bDe dismantied and removed Trom the site.

7. All foundaticns, concrete pads. and sumps will have tne
protective covering removed Juring the 8-h run. They will remain
in piace.

3.1.3 Residuai Staaging Unizts

The tanks, erected basins, roll-off boxes, and other containers usec
h

in these staging units wiil be ¢l i with water and removed. The

1]
m
>
[y
Q
X

o

cr

wasnwater will be disposea of d 8-n ryn. Any earthen containment

c
]
3
oo |
Ve
't
J
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structures will be leveled or filled, as appropriate, and the area returned

to its pre-test contours.

8.2 Tamporary Closure

The type of ciosure Tor this RD&D activity is considered to De the

result of an Emergency Action and is covered in Seciion 4.

The 1984 RCRA Hazaraous and Soiid Waste Amendments, Secticn 214,
orovides permits for research, development, and demonstration of
innovative, experimental hazardous waste treatment technologies. An
evaiuation of draft EPA guidance for the Regions to utilize is the ‘Table of
Contents of this document. In addition, 40 CFR 264 is evaluated in this
appendix for comparison purposes. As such, those subparts that are
nonappiicable (N/A) are designated as waived by the draft RD&D Guidance
Manual.



Subpart A--Zeneral

264.1 Purpcss. scope, ana apoliicapiliity
264.3 Refaticnsnip to interim status stanaards
264 .4 Imminent hazard action

Subpart S--General Facility Siandards

264 .10 Appiicabilizy

264 .11 Identification number

264.12 Requir=ag notices

264.13 General waste analysis

264 .14 Security

264.15 General insvection requirements

264.16 Personnel <raining

2ed . 17 General resguirements Tar ignitabie,
reactive, or incompatibie wastas

264.18 Location standards

Subpart C--freparedness and Prevention

264.30 Applicaniiity

264 .31 Oesign and operaticn of facility

264.32 . Required eaquipment

264 .33 Testing and maintenance of equipment
264, 34 Access to communications or alarm system
264.35 Required aisie space

264,37 Arrangements with local authorities

Yes

N/A

N/A

Yes

Yes--App.

N/A

Yes--Yol

Yes--Vol

Yes--Yol

Yes--Yol

N/A

N/A

Yes

Yes--Vol
4, 5,

Yes--Vol

Yes~--Yol

Yes--Vol

N/A

Yes--Yoi

-
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@. PUBLIC RELATICNS

The USAF and U.S. MNavy will develop a community relations program vor
Gulfport and surrounding areas. A formal public ccmment pericd will De
included as part of the RD&D process. In addition, the tollowing will be

accompiished:
] Public information meeting

0 Placement of a copy of the RD&D permit application in the local

oublic library.
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10. PERSONNEL CUALIFICATIONS
' Key personnel invoived in this nroject and the project structure are

presented in Figure 10-1. In addition, zDbreviated resumes of key

personnel gqualifications are provided.
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USAF
Engineering and Services Center
Capt. T. L. Stoddard, Project Officer

EG&G ldaho, Inc.
USAF Project Management
H. D. Willhams, Coordinator

J. N. Casanova

D. J. Haley
EG&G Support Groups

Technology Demonstration
ENSCO, Inc.

G. Dietrich, president

G. H. Wentworlth,
operations manager

J. F. Martin,
engineering manager

M. L. Duke,
project engineering manager

Independent Sampling Independent Analysis
(to be determined) (to be determined)

Figure 10-1. USAF Technology Demonstration Project.

Third Party Verificatian
EG&G ldaho
W. A Propp

Cvb 2087




Principal Program Specialist
i

‘Waste Tachnoiogy Programs

Educztion

8.S5., Chemical Engineering, University of Colorado

M.S., Nuciear Engineering, University of Idaho

Experience

Twenty-three years experience in program, aroject, technical, and
operations management in the nuclear and aerospace industry. Developed and
impiemented the Hazardous Waste Management Plan and Procedures for the
Space Transportation System (Shuttle) at Vandenberg AFB. Initiated
hazardous waste operations at Vandenberg AFB. Chairman of the National
Department of Energy (DOE) Committee for Development of Criteria and
Regulations for DOE Low-Level Radiocactive Waste (DOE Order 5820).
Supervisor of plant operations and maintenance for three nuclear test
reactors and the experiment operations for Naval Reactors Program, various

universities, and other governmental agencies.

Publications

Numerous publications in hazardous waste management, nuclear waste

management, nuclear reactor operation, and nuclear experimentation.
At the INEL, current assignments include the program management

responsibilities of the USAF Site Demonstrations: Eanvironmental Restoration

Technologies.
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J. N. Casanova .

Senior Program Specialist

Waste Tachnoiogy Programs
Education

B.A., Journalism/Wildlife Biology, University of Montana
M.S., in progress (completion in 1986), Environmental Science and

Engineering, University of Idaho
Experience

Nine years experience in environmentally related projects, programs, and

activities, which includes preparation and review of environmental

documents and technical reports, research and evaluation of alternate

energy technologies, and development of resource managment plans. Assisted ‘
in initiation and development of hazardous waste management program for the

INEL, and developed, implemented, and managed environmental compliance

program for EGRG Idaho. Currently, area of expertise is hazardous waste

requlatory compliance with emphasis on permitting.
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W. A. Propp

Scientist

Chemical Sciences
Fducation

3. A., Chemistry, University of Colorado
Graduate work equivalent to a PhD., Physical Chemistry, Oregon State

University
Experience

Eight years varied industrial experience in air pollution controi and
resources and energy recovery from municipal solid waste. Experience
includes work in process engineering, analytical chemistry, process
chemistry research and development, and envirconmental science and

engineering.

At the INEL, current assignments include oversight and monitoring
responsibilities for an ongoing laboratory analysis and quality
assurance/quality control program supporting a USAF soil sampliing and
mapping program for dioxin contamination at former herbicide orange storage

sites and the USAF Eavironmental Restoration Program for Site Demonstrations.
Publications

Publications in solid state chemistry, air pollution controi chemistry, and

energy recovery from municipal solid waste.

10-4



0. J. Haley ‘ll'

Senior 2rogram Specialist

Waste Tachnology Programs
Education
B. S., Environmental Engineering, The Pennsylvania State University
M.S., Mechanical Engineering, The Pennsylvania State University
Experience
Five years experience in nuciear programs. Designed remote handling
equipment and facility modifications in support of several nuclear
materials examination programs and a nuclear fuel reprocessing plant.
Performed safety analysis of an incinerator for processing radioactive
waste. Planned, developed, and conducted engineering tests in a ‘
high-temperature pressure water tacility for nuclear instrument calibration
and valve sizing tests.

Publications

Condensation Mechanisms in A Source Sampling System with Dilution.

10-5 .



R. L. 5illau

Safety Engineer

Saftety and Znvircnmental Programs

~ducation

8. S., Biology, Colorado State University
M.S., Technical Education (concentrated in Industrial Engineering),

Oklahoma State University

Experience

Nine years experience as a safety professional, with extensive experience
in hazardous material safety. Taught several hazardous materials courses
while assistant professor at a major state university. Completed extensive
safety analyses on hazardous materials storage locations. Conducted
emergency response training for chemical spills. Developed and taught
training courses for shipment of hazardous materials. The shipping
experience included extensive usage of AFR-71-4 in the associated MIL-STOs

for government shipments.
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H. Smith

Manager, Waste Technciogy Programs

Waste Management Programs
Education

B.E.S., Chemical Engineering, The Johns Hopkins University
Sh.D., Mechanical Engineering, University of Utah

Licensed Professional Engineer
Experiesnce

Seventeen years of technical and management experience in waste management,
principally in radioactive waste. Management of programs in environmental
surveillance, environmentai document preparation, decontamination and
decommissioning, and storage and disposal of radiocactive waste as well as
hazardous waste. Performed engineering, safety, and risk evaluations for
thes types of activities. Serves as member of IEEE Committee on Nuclear

System Reliability and Safety. Reviewer for IEEE Transactions on

Reliability Journal.
Pubtications
Numerous publications in several areas of radiocactive waste management:

cost/benefit analysis, risk analysis, waste certification, environmental

surveillance, subsurface migration of contaminants.
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A. Z. Grey

Senicr Scientist

Chemical Sciences

Educatioen

B. S., Chemistry, University of Idaho
M. S., Organic Chemistry, University of Idaho
2-1/

2 years, Ph.D program, Bio-Organic Chemistry, Washington State University
Experience

Seventeen years experience in the petrochemical industry in analytical,
plant process, and research chemistry. Head of laboratory for analytical
and process chemistry. In addition, five years experience in radioactive
waste management, primarily concerned with criteria development and
interpretation of environmental and nuclear laws and regulations.

Responsible for three laboratories in a multidiscipiinary laboratory complex.

Publications

Numerous publications in organic, organometallic, radioactive, and
inorganic chemistry at university, commercial, and governmental levels.

Several studies in synthesis/process controi, one of which is patented.
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K. L. Falconer

Manager, Hazardous Waste Program

Waste Technology Programs
Educazion
3. A., Botany and Chemistry, University of Montana
M. S., Water Resources Engineering and Water Chemistry, University of
Wisconsin )
Experience
Seven years experience in hazardous materials management, covering a
variety of research and requlatory areas. Includes envircnmental risk
assessment, hazardous waste management, low-level radiocactive waste
management, and occupational health. Expertise in the areas of chemistry,
hydroiogy, and engineering.

Publications

Publications in the areas of hazardous materiai, risk analysis, contaminant

migration, and disposal site selection.
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J. E. Winchester

Instrumentation and Controis Engineer

Ensco, Inc.
Education

B. S., Electrical Engineering, Tennessee Technological University

M. S., Engineering Science, University of Tennessee

Experience

Thirteen years exper{ence in the design of instrumentation and control
systems. Experience includes the design of numerous measurement and
control systems associated with combustion research and development.
Configured computerized data acquisition and control systems for two mobile
incineration systems that are presently operational. Conceptualized a
burner management system for a four-burner waste-fired boiler system.
Contributed to the implementation of a complex control scheme to modulate
the injection of aqueous waste at an incineration facility. Designed
measurement and control systems for research and development testing of

coal-fired magnetohydrodynamic eleciric generators.
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5. H. Wentworth

Operations Manager

Ensco, Inc.
Education
Civil Engineering Studies, Oregon State
Experience

Twenty years experience in management of heavy construction projects
including dams, wastewatar and water ireatment systems, and power
facilities. General contractor for construction of water and wastewater
treatment facilities and other utilities. Construction activities inciuded
two 25-MW gas turbine generator stations, gas heater and purification
system, water treatment facility, adminstrative/computer building, two
1-million-gallon water tanks, one 1-1/2 millicn-gallon fuel tank, and other
associated work. As a project engineer, assisted in powerhouse and dam
construction. Other engineering ekperience includes subdivision design,
surveying, construction inspection, and field engineering on highway

construction projects.
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J. F. Martin

Engineering Manager

Ensco, Inc.
Sducation

B. S., Physics, University of Tennessee
M. S., Engineering Science, University of Tennessee

Registered ProTessicnal Engineer
Experience

Responsible for administrative and technical direction of a
DOE/Magnetchydrodynamic coal energy conversion facility. Coordinated
efforts of major architectural and engineering firms, coal combustion
equipment suppiiers, and DOE in design approval of systems and components.
Specific project experience includes directing engineering design of oxygen
enriched combustion system, thermal oxidation furnace, quench and other
ancillary systems that make up & mobile hazardous waste incineration
system. Developed facilities for testing and operating this system in an
EPA-approved trial burn. Developed a preliminary design of a coal
gasification system using an entrained bed oxygen blown gasifier.
Developed designs for using dirty fuels such as coal or waste in an
oxygen-enriched combustion environment. Managed design effort of high
pressure, nhign temperature coal burner for advanced power systems,
combustion chambers, coal feed systems, and high temperature slag
separation cyclones. Developed design criteria for gas cleanup equipment

for various combustion systems.

Publications

Several papers concerning developments in magnetohydrodynamics,

high-temperature coal combustion, and related test facilities.
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M. L. Duke

Ensco, inc.

Sducation

(99l

S., Environmental and Water Resources Engineering, Vanderbilt University

Experience

Nine years experience in water, wastewater, hazardous waste management, and
environmental engineering. Experience in design and operation of water and
wastewater treatment systems, operator :training, troubleshooting and
upgrading of exisiing water and wastewater treatment systems, preparation
of permit applications, regulatory negotiation, expert testimony,
“Jevelopment of solid and hazardous waste management systems, and

development oT sludge management systems.
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G. C. Combs

Yice President, Engineering

Ensco, Inc.
Sducation

B. S., Chemical Engineering, University of Arkansas

Ph.D., Engineering Science, University of Arkansas
Experience

Respensible for modification and maintenance of incinerator and the overall
technical responsibility for operations. Responsible for technical aspects
of an integrated waste disposal facility. Supervised a test burn on
hexachorocyclopentadiene waste and conducted and supervised research
related to drilling and production of oil and gas. Supervised design,
construction, testing, and permitting of a large rotary kilan incinerator
system that was permitted to incinerate solid PCB materials. Involved in
the design and engineering of technical and economic evaluation of solid
waste incinerators, wood-waste incinerators, hazardous waste incinerators,
conceptual design and development of capital and operating budgets,
evaluation of European hazardous waste incinerators to select those capable
of complete destruction of high refractory compounds, and measurement of
-adsorption isotherms and design of charcoal filtration system. Member of
the Scientific Policy Review Committee for the Arkansas Oepartment of
Pollution Control and Ecology.
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J. H. Hicks

Ensco, Inc.
Education
B. S., Chemistry, Tennessee Technological University
Experience

Eleven years experience in environmental chemistry including the
monitoring, analysis, and control of air emissions. &txtensive experience
in the development of on-line instrumentation systems, as well as the
performance of sampling and analyticai testing. Set up and performed
ambient air sampling and analysis using both on-line instrumentation and
wet chemistry methods. Supervised group responsible for process and stack
gas sampling and analysis using continuous analyzers and the EPA reference
manual methods. Assisted in setting up and implementing a water sampling
and analysis program. Supervised waste sampling team for hazardous and

nonhazardous wastes.

Performed laboratory analysis on coal and ash samples to include proximate
and ultimte analyses. Performed laboratory analysis on liquid fuels such
as kerosene and diesel fuel. Used atomic absorption spectrophotometer for
metals analysis. Used gas chromatography with various detection systems
for analysis of organic and inorganic constituents in gaseous and liquid

samples.
Responsible for permitting of mobile incinerator for air, water, hazardous

waste, and toxic substances at federal, state, and local levels. Assisted

with permitting of other units.
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R. Lipscomp
Ensco, Inc.
Education

8. S., Chemical Engineering, University of Tennessee
Experience

Responsible for supervision of the installaticn, startup, and operation on
job sites. Oversees the deveiopment and implementation of the health and
safety program and the quality control program. Supervised electrical,
mechanical, and instrumentation engineers in the design of automatic
control systems including energy management, boilers, bulk
weighing/hand]iﬁg, drilling machines, winding machines, and assembly plant
transfer systems. Responsible for projects such as an electric-arc
phosphorus furnace plant from cost estimating to startup. Projects
included waste incineration in a rotary kiln, rock crushing/screening,

plant expansion, and boiler controls.

Provided technical feasibility studies, cost estimates, and profitability
analyses for specialty chemical products. Worked in the development of a
computer model of a distiilation plant. Supervised the fabrication and

instllation of replacement tower trays and heat exchangers necessitated by
severe corrosion while developing new process procedures, alloys, cladding

techniques to prevent future corrosion.
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t. Lea

President, Zntek Analyticai Laboratzory
Ensco, :inc.

-

cducation

B.S., Chemistry, University of Arkansas

Ph.D., Organic Chemistry, University of Arkansas
Sxperience

Responsible for maintenance and cptimization of all major instrumentation

of commercial analytical laboratory. Assists in gc/ms analysis and in

training and methods development on other instruments. Supervises

performance of chemists and serves as a consultant in health and safety

areas. Established and operated a commercial analytical laboratory for

analysis of environmental contaminants. Served as a training consultant in .
gas chromatography and environmental analysis. Managed toxicological

research providing analytical support. Instructor of gas chromatography

and gc trouble-shooting.
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SAMPLING AND ANALYSIS MATRIX
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APPENDIX A
SAMPLING AND ANALYSIS MATRIX

w

151 that will determine tne sampiing

fu
—

Table A-1 presents the {riteri
and analysis requirements for :nis RD&D project. Individuai constituents
were identifiea through svaiuation of existing cdata of NCBC soil and
cemparison with the Appendix YIII constituents in 40 CFR Parz 261. z=PA

Headaquarters has reviewec and ccmmentad on the constituents.

The goal ¢f this demonstration is to reaucs the TCDD concentrations in
the soil at the HO site to <1 ppo ana the total chiorinated dibenzodioxins
and dibenzofurans o <1 ppb. Thearefore, the ireated soil and excavated
holes will be sampied ana analyzed :hroughout <he demonstration to meet

these goais.

-

n acdition, a test run wiil be conduc=ed before full operation te
ailow sampling and anaiysis of the treated soil to ensure that the

remaining criteria in Table A-1 are met.

A reguirement for issuance of the sampling and analysis subcontracts
is that zPA sampiing protocol and anaiytical methods be adhered to.
Additionai details of sampling and analysis will be available following

award of subcontracts.

ODELISTING PLAN

Final disposition of the treated soil will be determined through the
delisting petition process through EPA Headquar<ers, Office of Solid Waste,
Waste Identification Branch. Delisting efforts were formally initiated in
October 1985. Petition identification numper 0615 has been assigned to

delisting activities for this oroject.



TABLE A-1. SAMPLING AND ANALYSIS MATRIX

‘ . Crizeria List

Analytical Criteria/

. .. .. 8
Constituent Method Jeteczion Limit

Parameters Tor Routine Sampiing
Total chliorinated dibenzo-
dioxins and dibenzofurans
{CDDs and COFs) 8280 <l ppD
2,3,7,3-TCDD 3280 <1 ppb

Parameters Tor Test Run

Metals
Antimony SW846-7040 1 ppm
Arsenic EP Toxicity 5 ppm
Barium EP Toxicity 100 ppm
Beryllium SW846-7090 1 ppm
Cadmium ZP Toxicity 1 ppm
Chromium EP Toxicity T ppm
Copper Sw846-7210 1 ppm
Lead EP Toxicity 5 ppm
. Mercury EP Toxicity 0.2 ppm
Nickel SW846-7520 1 ppm
Selenium EP Toxicity 1 ppm
Silver EP Toxicity 5 ppm
Thallium SwW846-7340 1 ppm
Zinc SW846-7950 1 ppm
Appendix VIII Constituents
gdenzo[b]fluoranthene SWw846-8250 4.800 ppb
(2,3-Benzofluoranthene) SW846-8310 0.018 ppb
Benzo[a]pyrene (3,4-Benzopyrene) SW846-8100 NGP
SW846-8250 2.500 ppb
SW846-3310 0.013 ppb
8310 0.013 ppb

Chiorinated benzenes
[EPA comment: use methods

e 4 c
for individual ‘benzenes]

Chlorinated phenol
[EPA comment: use methods

for individual pheno]s]C



constituent

Chrysens (1,2-8enzpnenanzirene)

[2PA «i11 determine i7

otz (Creosote, wood)
P i1l determine if

e s c
this is necessary]

thracene

N

o
o
1“~
O\ l-—l
Cj D

2,4-0icnicrophenol
(Phenol, 2,4-dichicro-)

2,6=Dichioropheno]
(Phenoi, 2,5-dichlorc-)

ibenzanthracane

Swe46-8040

SwW846-8040
Sw846-3250

a. Detection limits are Tor liquids.

consideradly higher.

b. NG = not given.

a
itication Branch.

d. ND = not determined.

Guiaance fTrom EPA Headguarters, COff
t

Criteria/

: . ..a
Detection Limit

NGP
2.500 oop
0.150 oeo

o

[e2 S}
[F¥Ne}
oo
(SIS
o O
Q

2.700 ppo

Solids detection limits may be

ice of Soiid Waste,

Waste




APPENDIX B
ASSESSMENT QF PART 264
STANDARDS FOR OWNERS AND OPERATORS QF
HAZARDOUS WASTE TREATMENT, STORAGE, AND DISPOSAL FACILITIES




The 1984 RCRA Hazardous zna Soiid Waste Amendments, Section 214,

orovides permits for rasearch, development, and demonsIration of

innovative, experimental hazardous waste treatment technoliogies.

An

evaluation of draft EPA guidance for the Regions to utilize is the Table of

Contents of this document.

appendix for comparison purposes.

In addition, 40 CFR 264 is evaluated in this

As such, those subparts that are

nonapplicable (N/A) are designated as waived by the draft RD&D Guidance

Manual.

Subpart A--General
264.1
264.3
264 .4

Purpose, scope, and applicability.

Relationship to interim status standards.

Imminent hazard action.

Subpart B--General Facility Standards

264.10
264.11
264.12
264.13
264.14
264 .15
264.16.
264.17

264 .18

Applicabiiity.

Identification number.

Required notices.

General waste analysis.

Security.

General inspection requirements.
Personnel training.

General requirements for ignitable,
reactive, or incompatible wastes.

Location standards.

Subpart C--Preparedness and Prevention

264 .30
264.31

264 .32
264 .33
264 .34
264 .35
264 .37

Applicability.

Design and operation of facility

Required equipment.

Testing and maintenance of equipment.

Access to communications or alarm system.

Required aisle space.

Arrangements with local authorities

Applicability

Yes

N/A

N/A

Yes

Yes-~App.

N/A

Yes--Vol

Yes--Vol

Yes--Vol

Yes--Vol

N/A

N/A

Yes

Yes--Vol
4, 5,

Yes=-Vol

Yes—-Vol

Yes--Vol

N/A

Yes--Vol

— ot

£ D Y



Subpart D--Tontingency Plan and Emergency Procedures

264.30
264.51

264.52
264 .53
264.54
264 .55
264 .56

Applicabilivy.

Purpose and implementation of
contingency plan.

Content of contingency plan.
Copies of contingency plan.
Amendment of contingency plan.
Emergency cocordinator.

Emergency procedures.

. Subpart E--Manifest System, Recordkeeping, and Reporting

264.70

Applicability

Subpart F--Ground-water Protection

264.90

applicability.

Subpart G--Closure and Post-Closure

264.110
264.111
264.112
264.113
264.114
264.115
264.117
264.118
264.119
264.120

Subpart

264.140

Applicability.
losure performance stancard.
Closure plan; amendment of plan.

Closure; time allowed for closure.

Disposal or deccntamination of equipment.

Certification of closure.

Post-closure care and use of property.
Post-closure plan; amendment of plan.
Notice of local land authority.

Notice in deed to property.

H--Financial Requirements

Applicability.

B-3

Applicability

Yes
Yes—-Vol 4
Yes--VYol 4
Yes--Vol 4
N/A
Yes—--Vol 4
Yes--Yol 4
N/A
N/A
Yes
Yes--VYoi 8
Yes--Vol 8
N/A
Yes--Vol 8
N/A
N/A
N/A
N/A
N/A
N/A--Vol 7



Subpart I--Jse and Management oT Containers Appiicability

264.170 Applicability.
Subpart J--7anks
264.190 Applicability.

Subpart K--Surface Impoundments

264.220 Applicability.

Subpart L--waste Piles

264.250 Applicability

Subpart M--iand Treatment

264.270 Applicability.

N/A

N/A

N/A

N/A

N/A

~COMMENT -

The regulations of Subpart M apply to treatment of soil

in a land treatment unit; i.e., in-situ treatment of

contaminated soil. They are not applicable to soil

excavated to be tested on site; however, the requirements

of 264.272 Treatment Demonstration are covered in the

document.

Subpart N--Landfills

264 .300 Applicability.

Subpart O--incinerators

264.340 Applicability.

N/A

N/A
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APPENDIX O
STACK GAS MONITORING SYSTEM
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APPENDIX D
STACK GAS MONITORING SYSTEM

The stack gas monitoring system consists of an extraction and
conditicning system that feeds the conditioned stack gas to continuous
monitors. These dedicated instruments continuously analyze the conditioned
gas for carbon monoxide, carbon dioxide, oxygen, hydrocarbons, and nitrogen
oxides. The analytical results are continuously monitored by the data
acquisition and control system and can be used by the computer to effect
automatic waste feed shutdown when abnormal conditions occur.

Additionally, the readings from the oxygen and carbon monoxide monitors are

continuously recorded by strip cnart recorders.

The stack gas sampiing probe is located at a point greater than
3 stack diameters downstream of the last bend and 2 stack diameters
upstream of the stack exit. This stainless steel probe has a thermocoupie
reading the temperature of the extracted sample. A coarse particulate
filter removes some of the water droplets and larger particulates before
the sample enters the conditioning system. A calibration gas port is at
the exterior of the probe to ensure system integrity. A diaphragm pump
with Teflon seals provides the prime mover of the gas sampie to the
analyzers. This is done to keep the sample under a positive pressure so

that any leaks that may deveiop will not affect the readings of the monitors.

The gas sample is pushed from the pump through an air-cooled Teflon
tube of about 10 ft long to allow the gas to begin cooling and condense the
entrained moisture. The gas sample then passes through a chilled condenser
to remove the condensable moisture from the gas. This condenser consists
of a 20-ft-long stainless steel tubing with a chilled water jacket. The
cooling water is recirculated through a chiller thermostated at 37°F. The
sample then passes through a water trap to remove the condensate. This
trap has a float-operated drain to automatically expel the condensate under
positive pressure. The condensate free gas then goes through a fine

particulate filter followed by a permeation type dryer.
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This condensate is contained in a condensate catch. Within this
catchment are probes connected to continuous znalyzers. These analyzers
continuousiy monitor this stack condensate for pH and conductivity. These
readings are manually logged by the operations personnei during all

operating shifts.

In this dryer, the gas sampie flows thrugh several selectively
permeable membranes. A countercurrent flow of dry compressed air allows
water vapor to permeate the memorane, yielding a2 gas sample with a very low
water content. This clean dry gas sampie then goes to the control room via

Teflon tubing.

Within the control roem is the instrumentation to monitcr the stack
gas. The instruments are contained in an instrumentation cabinet with the
plumbing and controls for analysis. The stack gas is manifolded to each
anaiyzer with an individual flow control for each instrument. Also
included are the controls for the dry air flow to the permeation dryer and
the calibration gas. FEach of the continuous analyzers has a 4-20 milliamp
output which is interfaced with the microcomputer system for data handling

and storage.

The oxygen content of the stack gas is continuously monitored by a
Teledyne #326 oxygen analyzer. This analyzer utilizes a fuel ceil to
measure the concentration of oxygen. This cell is specific to oxygen, has
an absolute zero, and produces a linear output from zero through 100%
oxygen. The oxygen cell is a sealed electrochemical transducer with no
electrolyte to change or electrodes to clean. When the cell reaches the
end of its useful 1ife, it is replaced with a fresh cell. This analyzer
has a choice of three ranges available: 0-5%, 0-25%, and 0-100% oxygen.
This instrument has a sensitivity of 0.5% of full scale and accuracy is 2%
of full scale. The monitor has a 4-20 milliamp output, which is relayed

through a shieided pair wire to the computer for data handling and storage.



The carbon dioxide content of the stack gas is continuously monitored
by an Infrared Industries IR-703 carbon dioxide analyzer. This analyzer fis
a dual-beam, nondispersive infrared analyzer designed for the measurement
of carbon dioxide. This system compares the infrared transmittance of two
identical optical paths, one through the sample gas and the other through
the reference path. The difference in optical transmittance between these
paths then is a measure of the optical absorption due to the concentration
of the carbon dioxide. Circuitry processes the nonlinear output signal and
linearizes it to provide a linear output signal. This instrument has two
ranges available: 0-5 and 0-50% carbon dioxide. The monitor has a 4-20
milliamp output, which is relayed through a shielded pair wire to the
computer for data handling and storage. The sensitivity of this instrument

is 0.5% of full scale, and accuracy is #1% of full scale.

The carbon monoxide content of the stack gas is continuously monitored
by a Horiba PIR-2000 carbon monoxide analyzer. This analyzer operates on
the nondispersive infrared absorption principle. Twin beams of infrared
radiation are projected through parallel cells. One beam traverses the
sample cell; the other beam, the comparison cell. Carbon monoxide absorbs
(and reduces) the radiation reaching the detector via the sample beam. The
detector converts this into an electrical signal proportional to the
concentration of the carbon monoxide. This instrument has a linear 4-20
milliamp output over the range 0-500 ppm of carbon monoxide. The output is
relayed through a shielded pair wire to the computer for data handling and
storage, as well as to an independent strip chart recorder. The
sensitivity of this instrument is 1% of full scale, and accuracy is +2% of

full scale.

The hydrocarbon content of the stack gas is continuously monitored by
an hnu Model 1201 hydrocarbon analyzer. This analyzer operates on the
detection principle of photoionization. The sensor consists of a sealed
ultraviolet light source that emits photons that are energetic enough to
ionize many organic species, but not the major components of air. A
chamber adjacent to the ultraviolet source contains a pair of electrodes.

When a positive potential is applied to one electrode, the field created

D-4



drives any ions formed by the absorption of UV light to the collecter
alectrcde wnere the current (proportional tc the concentration) fis
measured. This instrument has a linear 4-20 milliamp output over the range
0-1500 ppm. The output is relayed through a shielded pair wire to the
computer for data handling and storage. The sensitivity of this instrument

is 0.1 ppm, and accuracy is #3% full scale.

The nitrogen oxides content of the stack gas is continuously monitored
by a Thermo Electron Model 10 chemiluminescent NO/NOx analyzer. The
chemiluminescent reaction of NO and O3 provides the basis for this
analysis. Light emission results when electronically excited NO2
molecules revert to their ground state. To measure NO concentration, the
gas sample to be analyzed is blended with ozone in a reaction chamber. The
resulting chemiluminescence is monitored through an cptical filter by a
high-sensitivity photomultiplier positioned at one end of the chamber. The
filter/photomulitiplier responds to light in a narrow wavelength band unique
to the reaction. The output from the photomultiplier is linearly
proportional to the NO concentration. To measure NOx concentrations, the
gas sample flow is diverted through a NOZ-to-NO converter. The
chemiluminescent response in the reaction chamber to the converter effluent
is lineariy prcportional to the toal NOx concantration entering the
converter. This instrument has ejght ranges available from 0-2.5 up to
0-10,000 ppm NO/NOX. The 4-20 milliamp output is linear through all
ranges and is relayed through a shielded pair wire to the computer for data
handling and storage. The sensitivity of this instrument is 0.5% of full

scale,; and accuracy is #1% of full scale.

These stack monitors are calibrated by flowing the standardized
calibration gases to the calibration port on the stack probe. This Tlow
rate must be 1.5 times the total sampling rate of the stack monitoring
system to ensure that there is no dilution of the calibration gas by the
stack sample (nominally, about 30 ft3/h). This flow rate expels the
excess calibration gas through the probe and into the stack, allowing the
sampling system to only extract the desired caiibration gases. This
certified gas then goes through the entire sampling system and to the

0-5



continuous monitors as if it were stack gas. The controls to reguiate this
calibration gas are contained within the control room to allow flagging of

the data as it is stored by the computer system.

Each monitor undergoes a four-point calibration cycle at Teast once &
week, or more often if the daily checks indicate the need. These four
points consist of a zero gas, full scale within 25%, half of full scale
+25%, and one point within 25% of the normal reading of the instrument
during the incineration of the waste, based on historical data. At least
once a day, the zero and full-scale calibration gases are used to check the
response of each anaiyzer. The zero gas is typically pure nitrogen,
a]though'the calibration gas for another analyzer may be used if the gas is
free of any impurities that might have an effect. For economy and ease of
operation, the calibration gases for CO, COZ, and 02 are combined since
these are not mutually reactive, only Timited by the partial pressure of
the COZ gas. The calibration gases from NOX for hydrocarbons are

stored separately from the others.

The data from the daily and weekly checks are recorded automatically
by the computer for the readings from the monitors. Additionally, a
* separate calibration record is maintained. The instruments are not
adjusted during the daily checks, but the data are recorded to attempt to
determine any drift or other variation that may occur. The instruments are
only adjusted during the full four-point calibration cycle. All
calibration and daily checks are examined every 2 to 4 weeks to attempt to
identify any maintenance or operational problems that may be occurring.
Whenever these are identified, they are added to the manufacturer's
recommendations for that analyzer during the course of that particualr
cleanup, unless they are identified as being a continuing problem. DOuring
the weekly four-point calibration cycle, all filters and traps throughout

the sampling system are examined and replaced or cleaned as necessary.
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Pleats print or tvpe with ELITE type (12 cheracters/inchi 1n the unshaded aress onty.

Form Approved QMB No. 2000-0098
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This document has been prepared by:

EG&G Idaho, Inc.
P.O. Box 1625
Idaho Fails, Idaho 83415

Contacts: H. D. Williams
(FTS 583-1763)

or J. N. Casanova
(FTS 583-9736)

For

U.S. Air Force

Engineering Services Center

HQ AFESC/RDVW,

Tyndall Air Force Base, Florida 32403

Contact: Capt. T. L. Stoddart
[FTS (904) 283-2942]
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