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BURN PIT CHEMICAL PROFILE (PHASE I)

Reference:
Bjorklund letter to Regional Water Quality Control Board, 4 March 1981
(81RC02364), Re: Inactive Burning and Disposal Site ("Burn Pit")

SUMMARY

This work plan delineates in detail how the site will be examined on a "first
pass' basis to appropriately estimate the level of effort that will be required
for Phase I1, the rigorously conducted sampling and analysis according to the
guidelines established in the EPA manual of test procedures covering such situa-
tions, "Test Methods for Evaluating Solid Wastes", (SW-846, 1980), published by
the Office of Water and Waste Management. This work plan also recommends the use
of various other technical disciplines (geologist, ground water specialist) and
other laboratory services (Pacific Spectrochemical, West Coast Technical Services,
Rockwell Environmental Monitoring Center) as well as literature reviews on appro-
priate activities and consulting firms that Rocketdyne may wish to consider. In
addition, this presentation includes the labor estimate for this assignment as
well as the capital equipment that may be required for Phase II. A proposed work
schedule is submitted with targeted completion dates to provide flexibility ac-
cording to the chemical analysis results.

BACKGROUND

General Site History

The "Burn Pit" site was established in approximately 1958 for the safe disposal
of chemical fuels by combustion in order to minimize potential public exposure
which could result from transport across public highways to dispose in a conven-
tional landfill. This site was operated by qualified Rocketdyne Protective
Services personnel until 1971. At that time, the site was closed because of air
pollution considerations. Since its closure, the site. has been essentially in-
active with the exception of a few fire department demonstrations and training
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exercises to maintain their proficiency in dealing with chemical fires and
emergency incidents.

Site Description

Located in Rocketdyne's 2,400-acre Santa Susan Test Facility (SSFL) is a six-
acre area which is referred to as the "Burn Pit". Within the bounds of the
six-acre area are six pits which range in volume from approximately 200 gallons
to 10,000 gallons. Of these six pits, three of them are lined with concrete and
three unlined earthen pits. The enclosed maps give the geographic location,
topography, draining outfalls and a rough plan of the "Burn Pit".

Area Water Run Off

A preliminaty review of the water runoff has led the Rocketdyne Environmental
Control Office to believe that no dischargeable hazardous residues resulted

from the combustion processes. Routine sampling at the adjacent perimeter pond
has not shown any unusual concentrations of any of the substances required to be
sampled by the current NPDES permit (expiration date = August 31, 1981). It is
believed, therefore, that surface runoff is not the problem.

Ground Water

The Rocketdyne SSFL is serviced by one well which is maintained by Rocketdyne.
Two additional wells are planned to be brought on line in six (6) months. None
of these wells are located near the burn pit area and are upgradient. Rocketdyne
believes that there has been no ground water contamination resulting from the
past activities in the burn pit area. This conclusion is based on an evaluation
of the type of the disposal practices which were employed and a 1958 geologic and
hydrologit survey of the underground water conditions. The study was performed
by C. C. Killingsworth, a consulting geclogist from Los Angeles, whose findings
revealed that "the overall average effective porosity appears to be less than
one percent (1%) over the 2,000 acres of property". Furthermore, of the wells
that have been driven or that are currently in operation, the distance from the
surface to reach the aquifer is of the order of 415 feet.
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WORK STATEMENT

The California Department of Health Services prepared a document on “Samplers

and Sampling Procedures for Hazardous Waste Streams" that offers the approach
consistent with the Burn Pit chemical profile. Thus, the attached procedures
submit a plan of action to maximize safety of sampling personnel, minimize sampling
time and cost, reduce errors in sampling, and protect the integrity of the samples
after sampling.

1. The background information about the Burn Pit has been researched and is sub-
mitted as Table 1, (“SUMMARY OF MATERIALS AND DISPOSAL METHODS"). Records have

been kept for years on the general pond/water system/runoff chemical constituency,
so that Rocketdyne's pollution control program has voluminous documentation on
constituents that required reporting under the NPDES permit currently held. These
records substantiate that surface runoff has been monitored continually. Rocketdyne
has had voluntary projects as well as complying with all the existing regulations
and codes of the agencies during the time frame and with the perspective that
applied, nationally, before the advent of legislation that more specifically ad-
dressed the need for restrictive environmental controls.

2. A list is attached that describes the constituents for which the analyses may

be performed. See Table 2, ("SUMMARY OF CHEMICAL CONSTITUENT TESTS"), that has
been compiled from the data assembled and tabulated as in Table 1.
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4.

TABLE 1 - SUMMARY OF MATERIALS AND DISPOSAL* METHODS

Type of Material Volume or Mass Disposal Method
A. Fuels ) 450,000 gallons
1. Nitrogen Tetroxide Combustion
2. Misc, Contaminated Fuels Combustion
3. Pentaborane Combustion
4. RP-1 (Kerosene Base) Combustion
5. JP-4 (Kerosene Base) Combustion
6. Hydrazines Combustion
7. Triethyl Aluminum ’ Combustion
8. Triethyl Aluminum Borane Combustion
B. Igniters #6924 Detonation
C. Process Chemicals 21,300 gallons Dilute and place
in earthen pits
1. Acids
2. Bases
D. Reactive Metals 13,810 pounds
1. Aluminum Burning
2. Magnesium Burning
3. Sodium Burning
4. Potassium Burning
E. Organic Solvents 31,717 gallons
1. Tetraisobutylene Combustion
2. Alcohols Combustion
3. Heptane Combustion
F. Explosives 5,121 pounds
1. Nitrocellulose Detonation
2. Mix Oxides Detonation
3. Dynamite Detonation
G. Toxic Gases 32,932 feet3
1. Oxygen Difluoride Gas Combustion
2. Fluorine Gas Combustion
3. Chlorine Gas Combustion
H. Heavy Metal Toxics 191 gallons
1. Leaded Paint (189 .gallons) Combustion
2. Potassium Cyanide Combustion
3. Sodium Arsenite Dilution
4, Mercury Dilution

*NOTE : From Fed. Register, May 19, 1980, p. 33119: "A material is 'disposed of' if it is
discharged, deposited, injected, dumped, spilled, leaked or placed into or on any land or
water so that such material or any constituent thereof may enter the environment or be
emitted into the air or discharged into ground or surface waters."
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TABLE 2 - SUMMARY OF CHEMICAL CONSTITUENT TESTS

The fundamental first step prior to the various separations into classes

and groups of compounds is called the Extraction Procedure (Federal Regis;er,
Vol. 45, No. 98, Monday, May 19, 1980, E. Section 261.24, Characteristic of

E. P. Toxicity). The equipment required to perform this operation has been
ordered and should arrive by August 1, 1981, Thus, the following 1ist includes
the analytical chemistry protocol that utilizes the manipulations cited by the
Federal Kegister methodology as appropriate and designed to identify wastes
1ikely to leach hazardous concentrations of particular toxic constituents into

the groundwater supply.
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VAR

TEST PROCEDURE FOR DRY SAMPLE EXTRACTION

EXTRACTION PROCEDURE

*REQUIRED CAPITAL ITEMS

SAMPLE
- J
PARTICLE SIZE
‘?:?9.5 w | \\f‘iwomumlc_*::l .
‘SAMPLE SIZE <8.5 mmM STRUCTURAL
REDUCTJON l INTEGRITY
(PULVERIZER)* | (COMPACTION TESTER)*

(ROTARY EXTRACTOR)*

|

LIQUID SOLID SEPARATION
(PRESSURE FILTER)*

l

LIQUID =
E P EXTRACT

l

METALS

* __ PHENOLS

(AA)

*  VOLATILE ORGANICS (GC)
* VOLATILE AROMATICS, KETONES AND ETHERS (GC)
*  ACRYLONITRILE, ACETONITRILE AND ACROLEIN (GC)

(GC)
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TEST PROCEDURE FOR SONICATION METHOD

SAMPLE

4
SAMPLE SIZE
__REDUCTION

<1l mm

v
SONICATE IN SOLVENT
(SONIC DISMEMBRATOR)*

L

FILTER AND
DRY_EXTRACT

L

CONCENTRATE
*REQUIRED CAPITAL ITEMS l

EXTRACTABLE ORGANICS (GO)

PCB'S AND ORGANOCHLORINE PESTICIDES
SEMIVOLATILE AROMATICS (60)
POLYNUCLEAR AROMATIC HYDROCARBONS
CHLORINATED HYDROCARBONS (GC)

(60

(GC OR HPLC)
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METALS'

Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Copper
Iron

Lead
Magnesium
Mercury
Molybdenum
Nickel
Phosphorus
Potassium
Selenfum
Silicon
Silver
Sodium
Sulfur
Tin
Titanium
Zinc

O WO NS =

TABLE 2 - SUMMARY OF CHEMICAL CONSTITUENT TESTS

VOLATILE ORGANICS®

Cadpon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
Dichlorobenzene
Dibromomethane

Ethyl ether
Formaldehyde
Methanol

Methyl ethyl ketone
Methyl 1sobutyl ketone
Tetrachloroethane
Tetrachloroethene
Trichloroethene
Trichloroptopane
Vinyl chloride
Yinylidine chloride

VOLATILE AROMATICS, KETONES
ETH ND NITRILES

Acetonitrile

Benzene

Chiorobenzene

bDichlorobenzene

Ethyl ether

Methyl ethyl ketone

Methyl isobuytl ketone

Toluene

Xylene

OTHER ORGANICS®

Benz (a) anthracene, pyrene
Benz (b) fluoranthene
Chrysene

Creosote

Mercaptans

Napthalene

Phenols

Pyridine

Toluene diisocyanate

By atomic absorption spectroscopy or emission spectrography.
By gas chromatography or high pressure liquid chromatography.
By sample preparation followed by gas chromatography.

By specific lon electrode/classical wet chemical techniques.
By colorimetric tests.

ANTONS?

Chloride
Fluoride
Nitrate
Phosphate
Sulfate

AMINES®

Hydrazine
Monomethylhydrazine

OR EQUALLY SUITABLE METHODS



WORK STATEMENT (Continued)

3. The proper samplers will be selected in accordance with the State and
EPA SW-846 manuals, as well as devices that are uniquely suited to the SSFL
terrain. '

4. The proper sample containers and closures will be obtained using the
referenced regqulatory documents as guides. '

5. The sampling plan will include the choice of proper sampling points, and
the number and volume of the samples to be taken, including the boring depth.

6. A1l proper sampling precautions will be observed.

7. The samples will be handled properly with the appropriate chain of custody

paperwork.

8. A1l samples will be identified correctly and protected from tampering.

9. All sample information will be recorded and identified in a field notebook.
10. The chain of custody record will be completed.

11. The sample analysis request sheet will be filled out.

12. The samples will be submitted to the appropriate laboratory.

13. The results of the selected testing will be reviewed and decisions made
where there are questions that need to be answered or issues resolved. If ad-
ditional samples are required or further pretreatment or sample preparation
necessitated, then actions will be taken to complete these tasks.

14. A report will be written summarizing the work performed, data generated,

results found, and recommendations tendered. This report will be submitted to
the Rocketdyne Environmental Control Office as the document covering PHASE I.

12,
N B GEVAR

BNAQ03472444



DISCUSSION

The sample collection would be performed by maintenance personnel specifically
instructed in and assigned the task by Rocketdyne Facilities and Industrial
Engineering management. A minimum of 50 samples would be obtained over the
six-acre area. The specific sampling sites would be chosen by the Rocketdyne

F & IE Burn Pit Project Engineer on the advice and counsel of those who have
knowledge of the area and its history and drainage patterns so that represen-
tative sampling could be performed. The Rocketdyne Environmental Control Office
would approve of the sampling grid prior to the execution of the undertaking so
that the historical data on past events would provide guidance and direction

for the sample handling. The choice of the chemical tests to accomplish the
chemical profile of the Burn Pit area would be the responsibility of the Manager
of the Rocketdyne M&P SSFL Analytical Chemistry Unit. If, in her opinion, samples
were to be sent out to other laboratories, these decisions would be made and sub-
sequent actions taken to accommodate the best technical resolution of the problem
in the most expeditious and economical way.

COST FOR CHEMICAL ANALYSIS FOR PHASE I ONLY

The pricing (as an internal control document) for the SSFL Analytical Chemistry
Unit effort is attached as Table 3. The basic considerations are that from
50-100 samples would be submitted for chemical analyses, and that the number of
constituents per sample, following the initial extraction procedure, could vary
from 25 to 60 depending on type, matrix, level of complexity, and detection
parameters.

/3
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TABLE 3 - PRICING FOR CHEMICAL ANALYSIS ONLY
(F & IE Sampling, etc. Not Included)

50 ~ 100 samples @ a minimum of 25 hours each = 1250 to 2500 hours

Every solid sample would be split and a portion would go out to Pacific
Spectrochemical Labs for a semi-quantitative emission spectfographic
determination for metals, at $45/sample. Thus, this cost would be in
the range of $2250 to $4500.

Special field sampling bags (for chain of custody identification) and
other containers would run about $200.

Chemical standards, liquid chromatography columns (at a current rate of
$400 each), and other calibration-type supplies would amount to about $3000.

Therefore, the pricing for the SSFL Analytical Chemistry Unit effort is:

MINIMUM, 50 SAMPLES MAXIMUM, 100 SAMPLES

5. HOURS 3 HOURS
1250 M&P Personnel & 2500
Burden Labor

$2,250 Emission Spec. $4,500

$ 100 Containers $ 200

$1,500 Chemical Standards $3,000

$3,850 & 1250 Hrs. TOTAL $7,700 & 2500 Hrs.

1
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RECOMMENDATIONS

It is recommended herewith that several other activities take place concurrently
with the "first pass" profiling of the Burn Pit area. These are:

(1) Another geological and hydrological survey should be done by a professional
firm with excellent credentials in this discipline. Newer techniques and methods
should be available than those utilized in 1958 when C. C. Killingsworth made his
evaluation. Stone being stone, the porosity values should remain the same, but
perhaps other data about the SSFL property would be generated which would be help-
ful for the company's future plans as well as its heritage.

(2) A review of the available literature should be made to ascertain how other
companies have been handling the subject of hazardous wastes - particularly the
aerospace waste generators since their activities and Rocketdyne's are similar.
For example, TRW prepared a sixteen-volume report for the EPA on recommended
methods of reduction, neutralization, recovery, or disposal of hazardous wastes
(EPA #670/2-73-053-a).

(3) Outside firms who are in good repute with the regulatory agencies should be
consulted as to their general approach to this type of problem and a rough estimate
of their charges, etc. for comparison with what might be necessary for Phase II of
the Burn Pit Chemical Profile. o

(4) The possible capital equipment requirements for Phase II should not be over-
Jooked if serious considerations are made about performing the project according
to the full extent outlined in the EPA's SW 846 (Test Methods for Evaluating Solid
Waste), on an in-house basis. This could easily amount to $200,000 worth of equip-
ment. Table 4 lists these. Although the Burn Pit project is viewed as a "one
time thing", all indications and legislative proclamations point to continual
examination of things on-site in order to reduce the dependency on the unavailable

outside commercial disposal sites.

/15
DR

BNAQ03472447



TABLE 4 - CAPITAL EQUIPMENT REQUIREMENTS FOR PHASE Il

(PRELIMINARY ESTIMATE)

(Provided that the decision is made for the work to be
done in-house by the SSFL Analytical Chemistry Unit)

INSTRUMENT

Thermal Analysis Systems

Ion Chromatograph

Inductively Coupled Plasma
Atomic Emission Attachment
for the Rocketdyne-owned
Atomic Absorption
Spectrophotometer

Gas Chromatograph/
Mass Spectograph Computer
Data + Tape Storage Systems

APPROX. COST
1981

$32,000

$33,000

$80,000

$55,000

PURPOSE

Examine samples for reactivity
according to the Federal
Register - ASTM methods.

Excellent screening instrument
for examining organic and in-
organic ions mare quickly than
classical wet chemical techniques.

Rapid-fire analysis instrumen-
tation suggested by EPA but
not currently required because
the whole package (aa+ICP)
amounts to $130,000.

To provide the accessible data
base of samples, standards,
profiles already established

at SSFL to use for all future
cases as well as provide graph-
ical representation of informa-
tion gleaned in the event that
litigation requires such
declaration of technical data
and performance of compliance.

lo
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Months from Start Date
Project & i 5 6 7 8 10 11 12
Task Title

START FUNDING

Choose Sampie Sites

Logistics/Samples

Sampling Performed

Sample Prep/Emiss.Sgec.

_Sample Extractions

Metals Analyses

Volatile Analyses

Qther Orqganics Apal

ses

Anions Analyses

Amines’ Analvses

(Qther Analyses

Resamples

Hot Spot Add, Sampl

Monthly Prog. Rep.,

Data Reduction

Mtgs. W/Env. QOffice

Eval./0Other Regm'ts

FINAL REPORT

FORM 800~U-1] REY. 947

—

J

PREPAREC BY N. Fujikawa

DATE

££13/81
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Rockcidyne Division st
6633 Canoga Avcnuc ROCk\'Ve”

.Canoga Park, Calitoinia 81304 _
onoaa Park e etex: 698478 international
4 March 1981 In reply refer to 81RC02364
—-> Regioral Water Quality Coptrol Board 2.1981 N

. 107 S. Broadway, Suite 4027
Los Angeles, California 90012

Attention: Mr. Raymond M. Hertel, Executive Officer
Re: lInactive Burning and Disposal Site (File B1-18
Gentlemen:

Rocketdyne is herewith submitting the historical data pertaining to the

inactive disposal site known as the "Burn Pit' which is located at our

Santa Susana Field Lab., This submittal is made in accordance with dis- ~
cussions with Mr. H. Yacoub and your letter dated February 19, 1981.

To assist in-the assessment of the site, two information packages are
being prepared; first, to provide historical background date for the site,
and second, to provide a work plan delineating in detail how the site will
e surveyca an NS PACRage conialins e historica ackgroun
ot the arca.

3 General Site distory

Very truly yours,

ROCKWELL [RTLRUALIDIAL CORPOPATION
Rocketdyne Division

S P

L1 .
THe BURNPIT
o R E.-_]Vgrlzljmj,cm.c/tor PRO%S&L v G‘Vts

Facilitics & Industrial Engincering

ARB:pb ' THE WO’Z,K

tnclosurea:  (3) PLAN \F F* €
WANTs ThE SSFL MYP
IAB TO CORDUCT ALL
THE CHREMICAL Amusez‘
| l

BT
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<EPA

United States Ottice of Water and BW-846
Environmental Protection Waste Management 1980
Agency Washington, DC 204860

Sohd Waste

Test Methods
for Evaluating Solid Waste

Physical/Chemical Methods

FPA SW= 346
1980

P ANALYTCAL CHEMISTRY

LI ||UI||I|HIH |l|l|||l |
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TECHNICAL REPORT DATA

Please resd Inz2ruciions oa thie reverse deicre comalenne)

£TSE0RT . ia §E"|P|Eu. S ACLIE3:CwNQ.
EPA-600/2-80-018 : PRSI -
I TTITLE AN SCETITLE 5 REPORT BDiTE
Szmplers and Sampling Procsdures for Eazardous January 1860 (Issuinz Date)
Waste Streams . rrznronwnc ORGANIZATION CoDE
7‘urh°af" R. deVera, Bart P. St=mons, Robert D. . |8. FERFORMING CAGANIZATION REFGRY NO.
Stephens and David L. Storm.
T(RFOHI ING CFG—\l\l‘—-TlON NAME AND ATCRESS 10. PROGAAM ELEMENT NO.
Bazardous Materials Lzboratory €7301C, S0S 51, Tack 32
California Departoment of Health Services JUEONTRZCT CFENTND
2151 Berkeley Way — R 804652010
Berkeley, CA 94704
12. SPTNSORING AGENLY NAME ANC ADDRESS Lin.,un 13. TYPE OF REPORT AND PERICD COVERED
Municipal Envirommentz! Research laboratory--' Final
Office of Resesarch z2=d Developmen . [V SPONSCRING AGENCY COBGE
U.S&. Environmental Protecticn Agency EPA/600/14
Cincinnezzi, Chio 45268

16, SUPPLEMENTARY NOTES
Ricnard A. Carnes, Project Officer (513/£84-7871)

16. ABRSTRACT

The gozl of this project was to develep simple but effective sazpling eqL pnent
and procecures for collecting, nancling, storing, and recording samples of hazardcus
vastes. The report cescribes z variety of sampling devices desizned to meet the aeeds
of those who regulate ard manage hezarcdous westes. Parnieculaer exphasis is given to

the development 0f a ccmposite licuid waste sampler, the Coliwasa. This sizple device
is designed for use ca liquid anc sex=i-liquid westes in & variery of centainers, tanks,
and ponds. Devices for sampling solids and soils zre also described.

In addizien to the saz=pling devices, the report describes procedures for develop-
zent of a sampling plenm, sa=ple handling, safety precacticms, proper recordkeercing

and chain of cusctody, and sacple coatsimment, preservatien, aund transport. Also
discusseZ are certain limitaticns znd potential sources of error that exist Ia the
sampling equirment and the procecdures.* The statistics of saspling a2re ccvered
briefly, anc acdditional referecces in this arez are given.
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REVIEW NOTICE

The Solid Waste Research Laboratory of the National Environmental
Research Center - Cincinnati, U.S. Environmental Protection Agency has
reviewed this report and approved its publication. Approval does not
signify that the contents necessarily reflect the views and policies of
this Laboratory or of the U.S. Environmental Protection Agency, nor does
mention of trade names ©f commercial products constitute endorsement or
recommendation for use.

The text of this report is reproduced by the National Environmental
Research Center - Cincinnati in the form received from the Grantee; new

preliminary pages and new page numbers have been supplied.
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FOREWORD

Man and his environment must be protected from the adverse
pffects of pesticides, radiation, noise and other forms of pollu-
tion, and the unwise management of solid waste. Effaorts to protect
the environment require a focus that recognizes the interplay between
the components of our physical environment--air, water, and land.

The National Environmental Research Centers provide this multidisci-
plinary focus through programs engaged in:

s studies on the effects of environmental
contaminants on man and the biosphere, and

. a search for ways to prevent contamination
and to recycle valuable resources.

Under Section 212 of Public Law 91-512, the Resource Recovery
Act of 1970, the U.S. Environméntal Protection Agency is charged
with preparing a comprehensive report and plan for the creation of
a system of National Disposal Sites for the storage and disposal of
hazardous wastes, The overall program is being directed jointly by
the Solid and Hazardous Waste Research Laboratory, Cffice of Research
and Development, Kational Environmental Research Center, Cincinnati,
and the Office of Solid Waste Management Programs, Office of Kazard-
ous Materials Control. Section 212 mandates, in part, that recom-
mended methods of reduction, neutralization, recovery, or disposal
of the materials be determined. This determination effort has been
completed and prepared into this 16-volume study. The 16 volumes
consist of profile reports summarizing the definition of adequate
waste management and evaluation of waste management practices for
over 500 hazardous materials. In addition to summarizing the defini-
tion and evaluation efforts, these reports also serve to designate a
material as a candidate for a National Disposal Site, if the mate-ial
meets criteria based on quantity, degree of hazard, and difficulty of
disposal. Those materials which are hazardous but not designated as
candidates for National Disposal Sites, are then designated as candi-
dates for the industrial or municipal disposal sites.

A. W. Breidenbach, Ph.D., Director
National Environmental Research Center
Cincinnati, Ohio
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National Transportation
Satety Board maps present
time-sequenced data from
past spills for researchers,
emergency response teams

“We need data,” was the plea heard
concerning hazardous materials
transportation accidents.

There are models showing how
hazardous materials will behave in a
spill. But “‘one equation says you'll be
burned to a cinder. Another says
you'll be pleasantly warm.'

That concern for data was ex-
pressed in support of a new program
that had just been described at the
14th loss prevention symposium, held
during the 88th National Meeting of
the American Institute of Chemical

NMORMA S, FUHKAWA
Manager

SSFL Anatytical Chemistry

nOZAPLTUS mAlsrinis snill data

Engincers in Philadelphia early this.
month. The program involves devel-
opment of hazardous materials acci-
dent spill maps by the National
Transportation Safety Board.

The maps were devised by NTSB
following a 1978 special investigation
that indicated a need by researchers,
mathematical modelers, emergency
response personnel, and others for
data to support predictions about
how hazardous materials could be
expected to behave in an accident.
They are being developed under the
office of Ludwig Benner Jr., chief of
NTSB's hazardous materials divi-
sion.

The idea of the maps, NTSB haz-
ardous materials safety specialist
Rebecca A. Rote told the symposium,
is to report observed behavior of
hazardous materials in an accident in
a standardized format. NTSB con-
siders its current standardized way of
reporting the data as tentative and is

soliciting comments and suggestions

from interested parties. [t expects to

gropma a final standardized system
y the end of this year.

The spill maps feature a time-se-
qrenced display of dispersion pat-
terns and ranges, weather at the times
reported, m)ury/fatahty exposure
locations, and a synopsis of the acci-
dent scenario.

So far, NTSB has published maps
for five accidents:

e Map 79-1: On Dac. 15, 1978, a
railroad locomotive struck a tank
semitrailer containing 7500 gal of li-
quefied anhydrous ammonia on a
grade crossing near Boutte, La. The
ammontia vaporized and formed a
ground fog 30 to 40 feet high uver a
1000-foot radius within 10 minutes.
More than 18 tons of anhvdrous am-
monia escaped during this time, ard
ammonia centinued to be vented for
four hours after the collision. Three
motorists within 200 feet of the

N FAJANOOUS MATERLALS REY:
1€ OMsARVER TuAs sk SFALCYE (C

— ETRMATED BuAracs § 1 PECTS
L -, TV )

i "y TIME AFTER lNlTlAL HAZ. MAT. RELEASE

Hazardous material spill maps record accident data in standardized form

To ¢ 1125 MIN.

CONTIEY Oy

o

nuurv
LOCATION

4 i .

T ° -v Mum
=
-a
NLMLTY nu‘ﬂmw
10 WL FE ol

'Yv‘ov uxvmnr m;wmwuuv

LOCAT Xm: ha
ﬂfl”wﬂ HI(.I,IH! oen awt
n-uvlvlm'ml-uv(b T, MOV EMEL N ¥, WP -
FROOUCTR: ace

, TECMITYL ALCOM,
cl\.m-xv( ivwv\ AEFPLATR. et THACA YL ACKD L
CENTAMEA TV DT 1114 Sanc Zang v

QUANTITY Of PANC CIL 1S AW CALR (94 I LI TESTY,

V30 GALS 70 LTEAM D3R GML IR LIEen, -8
amuuuurnhv Rl ML GALL 158 QU LY ERR

AP GAZL: LOCE mardld }- =

wmu. 111—

Note: 3 POrhon of GNE MaD N 3 tiMe SeqUANca ter o depicling hazsrdous materials Dohunvior n & railr oad dersilment.

™ T
LA R I TR L B R B

48 CBEN June 23, 1940

28

U AR R

BNA03472460




e N

[Pu——)

4
>J
s
4
)
£l

-
sdw

- A e €

s e et Oveu s e aes

crossing died from ammonia inhala-
tion, although the truck driver was
not affected.

e Map 79-2: On April 8, 1979, &
train derailment near Crestview, Fla.,
involved cars containing anhydrous
ammonia, acetone, methancl, chlo-
rine, phenol, darbon tetrachloride,
sulfur, and urea. Flammable liquid
and noxious gases were released
through ruptures and punctures in
the tank car shells, resulting in pro-

ulsive venting and fire. Flammable
iquid flowed down an embankment
toward a trestle and ignited. And an
anhydrous ammonia car tank rock-
eted, injuring a motorist 450 feet from
the tracks. By an hour and a half after
the accident, winds had dispersed the
escaping gas plume over a 15-
square-mile area, extending 5 miles
downwind.

e Map 79-3: On Oct. 24, 1978, a
30-inch pipeline transporting natural
gas at 560 psi ruptured near Pearland,
Tex. The gas was ignited by an un-
known source, resulting in an explo-
sion and {ire. The fire's initiation was
described as having been wide and
low, gradually rising as a column of
fire between 300 and 500 feet high.
The blaze was estmated to have been
up to 200 feet in d.ameter. Six persans
were killed and 4.1 persons were hos-
pitalized.

e Map 8G-1: On Aug. 30, 1979, a
freighter on the Mississippi River
struck a docked butane tank barge
loaded wirh about 283,500 gal of Ii-
quefied petroleum gas. The freighter
ruptured a1 least one of the tanks, and
escaping I.PG formed a vapor cloud
that engulled the freighter and was
ignited by an unknown scurce. The
burning gas {ormed a fireball hun-
dreds of feel high that lasted less than
one minute and ignited combustibles
on the freighter, the dock, a towboat,
and the nearhy shoreline. Of 34 per-
sons hospitaiized fur burns, nine died.
Three bod.vs were recovered from the
river,

o Map 80-2: On Nov. B, 1979, a
train derailed near Inwood. Ind., and
flammable and corrusive products
leaked fruin eight breached 1ank cars.
A small fire was noted later at the
derailment site. The derailed cars
contained acetic anhvdride (leaked).
butvl celivsolve {leaked)s. butyl
methacrylate. ethyviacrylate (leaked),
ethyl chloride, ethylene oxide, iso-
butyl aleoho! (leakedt. methacrvlie
acid {fleaked), propylene naphtha,
Propyicae oviae, < minm hvdroxide,
and vnylon nae Noarheresan
reported vymproms of nausea, hesd-
ache, div2ine-s. watering eves, burn-
g throat, nasal irritation, conges-
tion, and tightness in the chest, in
addition toan "ahnosious, acid-1ype
odor.” In additior o airhorne and

surface effects the release led tosub-

surface effects as the chemicals
leached into the soil.

In its 1978 investigation, NTSB
heard from emergency response per-
sonnel, who reporied problems en-
countered in developing pre-emer-
gency plans and making tactical de-
cisions during emergencies such as
these. For preplanning or on-scene
decision making, Rote explains,
emergency response personnel need
answers to five questions;, Where is
the hazardous material or container
likely to go if released during the
emergency? Why is the hazardous
material likely to go there? When is
the material likely to go there? How
will the material get there? What
harm will occur when the material
gets there?

To meet users’ needs, NTSB es-
tablished some basic criteria for map
base choice, information content. and
layout. It considered essential a map
base with a uniform scale, available
nationwide, at low cost to all users.
For this purpose, it chose the U.S.
Geological Survey 7l -minute series,
1:24,000 scale, topographic map series
as the standard mapping base. The
standard also provides for scales of
1:12,000 or 1:6000 to permit reporting
of small release patierns.

In mapping, Rote points out, time
sequencing is important tor emer-
gency response personnel. Conse-
quently, maps try to show the growth
of the hazardous material dispersion
pattern. changes in area affected due
to environmental conditions such as
wind direction, changes in number of
people affected, or other changes in
the hazardous material behavior that
affect emergency response actions.

Both surface and airborne effects
are displayved from observed data,
supplemented by estimates suggested
by comments of witnesses. A shaded
area is used to show estimated surface
effects, with solid lines enclusing ob-
served surface effect parterns. A
dotted line represents the boundary
of airborne eflects, and a dashed line
the observed boundary.

Weather conditions at the times
mapped are displayed in a block in-
dicating wind direction and speed.
skyv condition, precipitation, visibility,
and air temperature. An x,y coordi-
nate grid svstem is used to pinpoint
the locations of tatal exposures. And
descriptive data about the accident
are provided in a box contaming type
of acadent. date and time of aecidont.
e oo event Gaspiaved, e an
imitial hazardous material reliase,
product relcused, map base, and map
scale

NTSB expects the spill maps to
tind a number of applications—{for
example, model verification. release
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comparisons, and accident simula-
tions. Also, Rote points out, mapping
may be expanded from recording re-
leases due to transportation accidents
to mapping other types of releases,
such as at storage or manufacturing
facilities. Regulatory agencies might
also find the maps useful.

NTSB expects that in the future
spill maps will aid on-scene response
activities. Stored maps and associated
data could be recalled at a one-call
information center to help local

emergency personnel during an actual
emergency.

Although NTSB is preparing the
maps now. it expects that eventually
it will be necessary to establish a
clearinghouse for map publication
and distribution. The Safety Board,
Rote points out, isn't equipped to
handle such a large project, which
would likely include maps for non-

" transportation uses. Thus, public or

private sgencies may have to share
the task. D

Changing priorities may reshape oil refineries

Before crude oil prices soared in the
mid-1970's, a popular technical ex-
ercise was depicting the petroleum
refinery of the future. In addition to
being a source for the usuval mix of
fuels, the future refinery was often
viewed as a source of an ever greater
number of feedstocks and even some
consumer chemicals. The trend would
be toward bigger and more complex
refineries serving a greater variety of
customers.

The tendency to depict the refinery
of the future persists. but the objec-
tives have changed.

For example, James R. Murphy,
manager of process technology for
Pullman Kellogg, addressing Petro-
tech-80 in Amsterdam late last
month, noted that petroleum refiners
in the future will he processing heav-
ter, more viscous crudes containing
more contaminants. Some evolu-
tionary changes in refinery configu-
ration will be required, he savs. but

there may be some minor revolu-
tionary changes as well.

The high cost of crude oil, Murphy
says, will require that a minimum
amount of crude be processed for a
given product output. That could pose
some stringent technical require-
ments for designers. Future product
demand will be almost entirelv for
transportation fuels with a minimum
productivn of petrochemical feed-
stocks. That’s tge exact opposite of
the usual assumptions a decade ago.
There certainly will be no by-prod-
ucts with a market value less than
that of the parent crude oil.

Residual fuel production will be
discontinued altogether. he saye,
Future refineries will have consider-
able hydrngenation and desulturiza-
tion capacity, but the hyvdrogen to
feed it no longer will come from steam
reforming of naphtha or light hvdro-
carbons. Instead it will come from
residual asphaltenes or pitch.

Refinery of future will process
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-~ our 1oz,2oz,6 0z, and 18 oz. Whirl-Pak bags and redesigned them with

‘Write-On Whirl-Pak bags make sample identification easy! We've taken ;

a white write-on strip for more accurate identification and added convenience.

{t's easy to write on this white strip with an ordinary ball-point pen or pencil . . . eliminates the
cost of special felt tip pens and labels. The ball-point pen makes writing more legible and
identification easier . . ink stays on longer and there are no labels to come off.

To asslist in volume control, the top of the white strip can also be used as a fill line. On the 2 oz.
bag, the top of the strip is the 2 oz. fill line; and on the 6 oz. bag, the lop of the strip is the 4 oz.
fill line. All till lines are approximate.

These Whirl-Pak bags are made of heavy, transparent polyethylene, and are ideal for milk, waler,
and food sampling. Whirl-Pak bags are sterilized, easy to store, disposable, and economical.

1oz 2 oz 6 oz. 18 oz,
2" x B 3" x 5" I x 7" 4Y:" x 97
N R | ™ A | P SRR | oL

B106TWA B1064WA
with 2 oz

till line

B1062WA
with 4 oz.
tiil line

B1D65WA

1" x 3"
white strip

1" x 37
white strip

27 x 4"
white strip

1% x 2V:"
white smp

milk samples milk samples, mitk samples, milk samples.
for gutomated packaging water samples. food sampies.
equipment food samples powder sampies

500 per box — 10M per master on 1, 2, and 6 oz.
6M per master on 18 oz. Z !
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UNITED STATES ENYIRONMENTAL PROTECTION AGENCY
ceTE AR 1 3 38¢

SﬁmECTﬁ?tionwide“Approval for the Use of NASCO Whirl-Pak Bags
S A Coo oot
Victor J. Kimm, Deputy Assistant Administrator
FRO™ 0ffice of Drinking Water (WH-550)

[REE Y

ToAll Regional Administrators
Listed below is an alternate method of collecting potable
water samples using a product which I have approved for
nationwide use for "National Interim Primary Drinking Water
Regulatior” (NIPDWR) compliance monitoring, total coliform
bacteria conly.

Data provided to and statistically analyzed by the Environmental
Monitoring and Support Laboratory (EMSL) in Cincinnati

have showr that the product in guestion, when used in accordance
with the ranufacturer's instructions, will meet the container
specifications contained in Standard Methods.

Measurement: Total Coliform Bacteria
Step: Sample Collection

Product: NASCO Whirl-Pak Sterilized Water Sampling Bags
containing sodium thiosulfate

1This: product is available from NASCO; 901 Janesville Avenue;
Fort Atkinson, Wisconsin; 53538

cc: Eegional Water Supply Representatives
Fobert L. Booth, Acting Director, EMSL

EPA Form 13204 (Rev. 3-78)
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, for Hazardous Waste
Management Facilities

-f Ground Water Monitoring

FRomM 3 ] ../ . Ground Water Protection
NORMA S. FUIKAW ! .

Manager
SSFL Analytical Chemistry
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CAPITAL EQUIPMENT REQUIREMENTS
CURRENTLY PROJECTED FOR
PHASE II
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TABLE 4 - CAPITAL EQUIPMENT REQUIREMENTS FOR PHASE I1
(PRELIMINARY ESTIMATE)

(Provided that the decision is made for the work to be
done in-house by the SSFL Analytical Chemistry Unit)

INSTRUMENT APPROX. COST PURPOSE
$1981 :
Thermal Analysis Systems $32,000 Examine samples for reactivity

according to the Federal
Register - ASTM methods.

Ion Chromatograph $33,000 Excellent screening instrument
for examining organic and in-
organic ions more quickly than
classical wet chemical techniques.

Inductively Coupled Plasma $80,000 Rapid-fire analysis instrumen-
Atomic Emission Attachment tation suggested by EPA but
for the Rocketdyne-owned ' not currently required because
Atomic Absorption the whole package {aa+ICP)
Spectrophotometer amounts to $130,000.

Gas Chromatograph/ $55,000 To provide the accessible data
Mass Spectograph Computer base of samples, standards,
Data + Tape Storage Systems profiles already established

at SSFL to use for all future
cases as well as provide graph-
ical representation of informa-
tion gleaned in the event that
1itigation requires such
declaration of technical data
and performance of comp.iance.
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Amir A. Metry, PAD., P.E.

These highly reactive hazardous substances are substances which:
1. Autopolymerize

. React vigorously with air or water

. Are unstable with respect to heart or shock

. Are strong axidizing agents

. React readily to give off 1oxic fumes

[V N VO )

6. Are explosive

These categories are not discrete, but overlap. For instance, some peroxides would fit four of the above categories.

All these categories (except 4) usually require an external impetus to precipitate the reaction either in the form of
energy as a *'shock'’ or the addition of an initiating agent.
__One common link amone highly reactive substances. and an important reason for their hazardousness, is that
their Teactions can cause the formaton of sieep temperature or pressure gradients with time. There are standard
methods of testing for and measuring these effects. Differential Thermal Analysis DTA {ASTM E475) is one pro-
cedure that can be used ro identify wastes which give off large amounts of heat when reacting. The procedure con-
sists of confining the sample in a specially designed vessel equipped with a shicided thermai-couple.
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4l s show n beicw aiong with a typical apphcatior

Industry Typical Application T
Adhesives Curing of Adhesives
Aesrospace Carion Fioer Laminates

Anawyze Plastic Housirgs

Characlerize Polypropylene
'rtencr Panels

Prase Transiion n Lipds

Less of Water in Cements,
Hydraton Forms

Arnignces
Aiomotve

sEaivielort

Bunding Matenals

Chermicals Phase Diagrams and Stabifty
Clay Minerais Procuct Control, Composiion
Coal Corrbustion Anatysis and Coal

Canversior Research

Communications ABS n Tzlephones

Computers Stabity of Plastic Components

Construction Plas-ic Housirg and Plumbing
Matenals

Containers Eoos y Coating on Aluminum Cans

Cosmetics Melt:ng of Waxy Substrate

Dairy Meiting Characteristics of Buhter

Dispiays Temperature Stability of Liquid
Crystals

Education Specific Laboratory Projects

Elastomers Glass Transition Temperalures

Electrical Ouxidative Slatilly of Insutation

Electronics Epoxy. Soider. Insulation

Fertiizers Decomposition of Ferlilizers

Silms Melung of Polyester Films

Food Sold Fat Index of Fats

Glass Softening Point

ol t~e fastes' growing iInstrumentat *

Industry

Independent
Research Labs

Inorganic Chemical
instruments
Medical Devices
Melals
Non-Ferrous Metals
Otfice Equipment
Organic Chemicals
Packaging

Paint

Petroleum
Pnarmaceutical
Photographic
Plastics

Polymers

Power Tools

Pulp anc —~aper
Resins

Rubber
Semiconductors
Steel

Sporting Equipment
Texhles

Tres

Waxes

Wire and Cable

& »quas Thermal Analysis fnds applicatans in
szarch and Development Quaity Control and Assurance. Hazad'c and Stability Testing. Proguct Testing. Process

* Trouz eshoctng and Maigrals Characterizalion Thermai Aliay s 1S Lsed it many diverse industres anc a

Typical Application
Cortract Research

Thermal Stability

Printed Circuit Boards

Coatings on tmplants

Melting Poirts, Phase Diagrams
Protective Coatings

Curing of Toner Resirs

Meiting Points. Thermal Stabilty
Analyze Polyethylene

Solvent Loss, Softening Point
Cloud Pcint and Pour Point

Purity. Stabiity, Phase Ciagrams
Charactenze Polyester Film Base
Melting Points Glass Transitions
Effect of Addtives and Fillers
Magnet Wire insulation

Free and Bound Waler

Eftect ot Catalysts on Cure

Glass Transition Temperature
Curing of Encapsulating Materials
Stress Relef

Relability of Nylon Tennis Strings
Efiect of Flame Retardants

Sultur Cross-Linking of Rutber
Melting Profiles, Crystallinty
Cross-Linking of insulation

Why you should want to know more about Thermal Analysis.

Thermal Analysis is one of the fastest growing instrumental techniques. Thermal Analysis is used in many

industries including pharmaceutical, plastics, fertilizer, food, electrical and electronics, automotive, aerospace,
packaging, metals, and energy, and in universities and research institutes. it is used on virtually every type of

material including plastics and rubber, metais, glass and ceramics, organic and inorganic materials, and has

been found invaluable for research and development and quality control.
Find out more today. Contact your Perkin-Elmer Thermal Analysis representative.
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- CHROMATOGRAPH
NEW

FAST RUN ANION COLUMNS
CUT STANDARD ANALYSIS TIMES IN HALF

Results

e Higher Sample Throughput and Lower Cost Per Sample
analyze 44 samples per channel per B-hour day — as many as 400 individual anion determinations

e Sensitivity is Increased Up To A Factor Of Three For SO, and NO,

less sample is required per injection

s Improved Selectivity
e.g., sulfate and oxalate can be separated using a single cofumn in 8 minutes

Some typical chromatograms follow:
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"By T.J. Hanson and R.D. Ediger

Frosm

. Maary Reaerrson

L eotining AA and ICP

N RECENT YEARS there has

heen growing taterest in induc-

tively coapled piasma (ICP)
atomie emission. Because [CP
and atomic absorprion speciro-
scopy (AAS) are complementary
techniques, it was felt that a
tharough examination of both
tcchniques and their relationship
1o cach other would prove uscful.
Such a study would have two pur-
poses: 1o cormpare the advantages
and disadvantages ¢f each tech-
nigue and to determ:ne the feasi-
bility of combining ICP and AAS
in a single instrumen:. The results
of this study and the development
of an instrument for performing
AAS and [CP are reported here.

Comparison of AAS and ICP

Because many papers have
been written on both AAS and
ICP and excellent review papers
are available on ICP emission,'™’
this report will not go into the
fundamental details of what a
plasma is or how it works. In-
stead, it will examine closely the
relationships belween the (wo
techniques and how they can be
used to complement cach other.

Atomic absorption is the older
of the two techniques, dating
back to 1955 when Sir Alan
Walsh first teported on AAS as
an analytical tool.* A consider-

Mro Hanson s Senior Product Specialist,
Aromue Speciroscopy, ana Mr, Ediger is
Manager, Plusing Enussion Product De-
veloprent, Perkn-Fimer Corporation.
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able amount of material written
since then has made AAS ex-
tremely well documented and
easy to usc on a rouline basis. De-
tailed methodology exists for

most kinds of applicalions. The -

development and growth of ICP
emission have occurred more re-
cently. The information avail-
able, particularly in terms of ap-
plications, is less comprehensive,
but is increasing as more lab-
oratories acquire [CPs. The re-
view articles mentioned earlier
include references to a large num-
ber of papers dealing with ICP
emission and applications,

The greatest analytical capa-
bility of ICP emission is that re-
fractory elements such as boron,
phosphorus, tungsten, zir-
conium, niobium, and uranium
are determined very easily. These
elements can be determined by
AAS only at high concentration
levels. Even the development of
the graphite furnace has not elim-
inated or changed this problem
significantly. For most elements
the detection limits for the ICP
are somewhat better than for
flame AA, but not ncarly as good
as for graphite furnace AA.

Because of the extremely high
temperatures and long residence
times associated with the plasma,
ICP emission is noted for its lack
of matrix interferences, known as
chemical interferences in AAS. A
classic illustration is the depres-
sion of a calcium signal by alumi-
num or phosphate in flame AAS.
In ICP emission this depressive
effect is not noticed unti] the con-

centrations of the interfering
species  are much higher, The
interferences that are observed
may actually be due to physical
effects such as viscosity rather
than te chemical effects. Another
common tlame AA inlerference
is caused ty ionization of easily
ionized species such as the alkali
metals. With [CP emission the
degree of ionization is controlied,
and ionization interferences do
not appear to bé a problem. With
AAS, these interferences have
been identified and in general
they are very easy to control. The
main advantage of ICP emission
in this regard is that no special
sample preparation is required to
control chemical and ionization
interferences.

Untit recently most ICPs have
been designed to perform simul-
taneous multielement analyses—
as many as 60 elements simulta-
neously. For applications in
which a large number of elements
are to be determined in each
sample, this is by far the quickest
way to run samples. Because the
plasma itself s an optically thin
emission source, the linear work-
ing range associated with ICPs is
around four to six orders of
magnitude, which means that the
determination of trace to major
constituents can be performed si-
multaneously with the same sam-
ple preparation and dilution. For
laboratories in which the same
types of samples are always run,
a system such as this can be use-
ful.

However, for many laborator-
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Why huy new Liboratory glassware, porcelain or plastic . . . . .

You can clean your old ones with
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RBS s o proven cleaning agent and removes - Polymer Resins

Organic Matenals Silicone Greases * Oils ~ Traces of
Radio-Isatopes * Apiezen® Oils and Greases  Partially Carbonized
Food Residues  Blood -~ Tars * Tenacious Precipitates - Cedar Wood
Oil Cunada Bailsam.

RBS iy harmless 1o skin and clothing, is biodegradable, has no odor and
15 cconomical to use

Test it yourself and vou will be surprised at the excelient results!
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POROSIMETER™

THE MOST ADVANCED
POROSIMETER EVER

DEVELOPED PROVIDES
INFINITE RESOLUTION!

WE CHALLENGE ANY 'CONNECT THE DOT"
] POROSIMETER TO MATCH

" SCANNING POROSIMETER CURVES!

® Pore size distribution measurements 0-60,000 PSI including full

NErUSIoN/ exerusion curvies N S minutes plotted on an XY Recorder.
Conninuous data nn bath axes rather than a series of points.

® Pore volumes measured vs. pressure or directly vs. pore radius
® N mercury compressibil:ty or blank correction required.

& Ng ol mercury mixtures Lo clean up

« Ng tools eyurced All pressure seals made with two hingers.

SPECTROMETRY continued

ies new and different sample
types must be run. Using a direct
reading spectrometer, the analyst
is limited to running elements and
sample types that were identified
at the time of purchase. A need
has arisen for instruments that
use the [CP as a sourcs but have a
scanning monochromator rather
than a polychromator. Both
Fassel' and Boumans® have
recognized the need for and place
of sequential ([CPs. Adirect-read-
ing spectrometer is inflexible not
only in terms of the clements it
can determine but also the wave-
length it uses for each clement.
The best emission line for boron
in water is not the best one for
boron in steel because of spectral
interfcrences {rom iron. This is
true for many other elements as
well,

The problem of spectral inter-
ferences is one that generally has
been ignored by most ICP users.
However, several common
spectral interferences have been
identified.” Two are shown in
Figure 1. This does not present a
problem with a sequential ICP
because other wavelengths, either
ionic Or atomic in nature, can be
used. Atomic absorption spectro-
scopy, however, is relatively free
of spectral interferences because
the emission source is either the
element of interest plus a fill gas
or, at most, scveral elements,
when multielement lamps are
used. Therefore, it is easy to iso-
late a given resonance peak and
perform  guantilative  analysis
free Trom possible spectral inter-
ferences. Atomic absorption has

L)

1 &1

e
‘“

r

s Micronracessor data reduction for plots of volume and area dis- always had the advantage of spe-
tribution functions, -a volume, surface area and slope. cificity. .
Don't Make A Mistake—~Belare You Buy 8 Porosimeter See Qurs—Compare!™ An additional advantagg of ?ﬁ
AAS has been the rclatively low —

2 QUANTACHROMIE

CORPORATION POWOER INSTRUMENTATION
Six Aemal Way. Syosset, NY 11791 o 516-935-2240
Telex: 422620

*Patented

Circle Reader Service Card No. 92
118 MARCH 1QRf;

cost of the instrumentation in
comparison to the costs of 1CPs
with multichannel capabilities;
many laboratories unable to af-
ford ICPs turned to AAS. [f the
number of elements to be deter-

76
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SPECTROMETRY continued

background correction measure-
ments being made at difterent in-
tarvals on each side of the peak to
Jetermine baseline position ac-
curately.

[CP 5000 sysiem

It 15 apparent tha: one wstru-
ment may be used for both AAS
and [CP emission, if the AA
meets certain specitications. The
basic compenents of an AA ey
sennially are the same as those re-
quired for emission. The only dif-
ference is that AAS reguires a
light source and enission does
not. Most AAs have the capacity
to perform AA and flame emis-
sion. However. when an ICP is
used 4s an emission LOUrce, some
of the optical requirements are
changed. For this reason, not all
AAs can be uved for AAS and
ICP.

To perform the tests com-
paring AAS and ICP, an in-
terface was built to ransfer light
from the [CP 10 a model 5000
spectrophotometer  (Perkin-El-
mer). The 3000 was designed to
incorporate the teatures required
tor [CP emission. It has a high-
dispersion monochromator with
a reciprocal linear cispersion of
0.65 nm/mra in the first order
and a resolution of ~0.03 nm.
With [CP it is important 1o have
good resolution because of the
large number of emission lines
present. The fact that an ICP is
such a good source creates prob-
lems in terms of beirg able to re-
salve the analytically useful emis-
sion lines from the other lines.

The instrument grating Is
driven by a digial stepper motor
controlled by the built-in micro-
computer. To perform ICP work
satisfactonly 1t is important to
have the control and accuracy
that only a computer and digital
stepper motor  can  provide.
Because there are so many emis-
sion lines present with a typical

120 : MARCH 1380

Figure 3 The ICP system, including the tarch assembly and power supply,
gutosamplers, and data system.

sample, the wavelength setting
must be very accurate in order to
find the correct peak. This is irue
for any sequential ICP if it 1s to
be operated in an automatic
mode.

Stray light and the problems
associated with it have been dis-
cussed in detail by Larsen et al.'
A major source of stray light,
known as Rowland ghost, is the
imperfection is a ruled grating
caused by periodic errors in grat-
ing groove spacing. These crrors
are a result of mechanical imper-
fections in the ruling engine used
to make the master gratings,
These imperfections and the
Rowland ghost can be eliminated
by using holographically record-
ed gratings. Holographic gratings
are produced by using an inter-
ference phenomenon  impinged
on a glass plate with an oplicaily
flat surface coated with a photo-
sensitive material. Gratings pro-
duced in this manner are free of
periodic errors in groove spacing
and also exhibit low levels of
total scatrered light.

To maintain optical efficiency
for optimum AA performance,
the holographic grating is blazed
at 210 nm and designed for use

between 175 and 465 nm. [n this
wavelength region the optical ef-
ficiency is very close to that of a
conventionally ruled grating
blazed at 210 nm, Above 465 nm
a ruled grating blazed at 580 nm
is used to provide optimum per-
formance in the visible region.
Because very few elements are de-
termined above 465 nm and stray
light is not a significant problem,
a holographic grating is not re-
quired.

For easy switchover from AA
to |CP, the system (Figure 3) was
designed with the ICP perman-
ently mounted on one end. The
graphite furance or burner for
flame AA is mounted in the nor-
mal position for AA. Changeover
from AA to ICP is achieved by
turning a knob. An optical inter-
face to transfer emission from the
ICP to the monochromator was
instalied between the [CP and the
S000. The viewing height of the
plasma is controlled at the inter-
face. With this particular torch
and configuration the most com-
mon viewing height is approxi-
mately |5 mm above the coil, but
this can be adjusted as needed.

The instrument is capable of
having the entire optical path

47
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Figure 1 Two examples of spectral interlerences with ICP a) The direct line
corncidence of cadmium at $28.802 nm and arsenmic at 228812 nm, and b a
near spectral overlap of magnesium at 202.53 nm and zin¢ at 202.53 nm.

mined in cach sample it smail,
AAS 15 not only less expensive
but faster.

Some unalytical problems also
can be solved more readily with
AAS than with [CP. If high pre-
cision (CV <0.3%%) s desired for
an analysis. flame AAS s the
method of choice. Although sig-
nificant rmprovements have been
made in sample introduction with
[CPs, precision »till  remains
poorer than with flame AAS (CV
of 0.3 10 1.0% for ICP). As
further progress is made in un-
derstanding the fundamentals of
sample introduction  and
atormization processes with ICPs,
this precision difference may be-
come progressively smaller.

One of the biggest advantages
of AAS is its ability 1o uie other
types of atomization sources,
such as graphite turnaves and
mercury/hydride systems. Both
alternate sources have greatly
lowered detection Limits for ele-
ments that can be determined
with them. With the graphite fur-
nace, detection limits are 4s much
as tlwo orders of magnitude lower
than with [CP emission. (n addi-
tion, microliters af samrple are
used as opposed to the 1--2 milli-
liters normally used with an [CP.
If dcsired, in some siuations
sofid samples can be run directly
in the graphite furnace.

In environmental chemistry
there 15 a great deal of interest in
determining mercury, arsenic,
and selenium. These clements are
best determined by using a mer-
cury/hydride generator with an
AA. The capability of AAS to be
used with these aiternate
atomization systemns gives it a
fexibility not yet completely real-
ized by ICP. Although hydride

generavnon has been applied 1o
the ICP," significant problems
are caused by background shitts
as  hydrogen-containing  gases
pass through the plasma.
Background emission due 1o
stray light is another problem n
{CP instruments. The stray light
can be caused by grating mper-
fections or by poor spectrometer
design. In cacly polychromator
systams, the problem of dealing
with this background had been
severe. Many systems now have
an accessory to perform back-
ground correction, but this may
limit their flexibility for dealing
with  different  elements  and
samples. Properly designed se-
quential ICPs, however, have the
capability to measure back-
ground on one or both sides of
the peak at varying intervals,
versatile means of background
correction. Stray light has been
reduced in some instrumen:s by a
factor of 3-10, depending on
conditions, with the use of holo-
graphic gratings. Figure 2 shows

A BACKGRDUND 366.5— 3675 nm
8. I% PHQSPHATE ROCK SOLUTION

{06 yg/mt Ul
U 367.01 nm
1
~0Rnm ! 4018 am
1

o A
s
FJJWJMA‘ \J \

LDWER UPPER
8KGD CORA BKGO CORR
1
ANALYTE

Figure 2 An example of uranium de-
termination in phosphate rock. The
background is measured at 0.12 nm
below the analyte peak and 0.18 nm
above.
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METALLURGICAL ANALYSIS
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Figure 4 Spectrum of phosphorus and sullur in an iron matnx. The spectral

regron shown s 177 to 187 nm

purced waih an inert gas such as
argon or nitrogen, thus :xiending
the working range of the instru-
ment down 1o 175 am. For
<ulfur, the most seasitiva analyti-
cal lines, 180.73 rm and 182.04
nm, occur in the vacuum ultra-
viotet. The detection .tmut for
sulTur at 180.73 nm s a factor of
~ 100 Dbetier than it is at 190.03
nm, the most sensitive wave-
length outside the vacuum uv,
Far  other elements, such as
phosphorus and boron, the vacu-
um  uv provides a wavelength
region with few spectral interfer-
ences, particularly when iron is in
the matrix being analyzed. Figure
4 shaws - a  specttum of
phosphorus and sultur (1 aniron
matrix between 177 and 181 nm.
Nitrogen was used as the purge
gas.

For mavximization of the sys-
tem’s capabilities 2 computer s
needed Tor control and 10 collect
the Jata. In this cuse a dedicated
microcomputer with fuil ASCI{
keyboard and a CRT uisplay is
used. The computer hay 64K of
memory with duat floppy disk
drive. The disks are usce Lo store
ms(rument operating parameters
and the basic system sofiware. In
addwion, the computer is pro-
grammable in BASIC for use as a
laboratory compulter. All

127 MARTH TApn

parameters for the 5000 during
ICP operation are controtled by
the computer. Because the opera-
tor is prompted by the computer,
prior computer training is un-
necessary.

Software

Software has been developed
that controls all instrument para-
meters, peak finding, guantiia-
von of results, and statistical
analysis of the [CP/5000. The
software has (w0 operating
modes, one for single-element
and one for multielement analy-
scs. Because the multielerment
mode is made up of a series of
single element programs, the sin-
gle-element program will be dis-
cussed first,

When the opcrator chooses the
single-clement mode by pressing
the appropriate function key a
Form appears on the CRT. Ta sct
up the instrumcnt to run the cle-
ment of intcrest, the operator
completes the form that appears
on the screen by entering data
through the keyboard. Cince the
form has been complcted, the in-
formation, along with the file
name and remarks, can be trans-
ferred to a library disk for long-
term storage, The processof stor-
g parameters or recalling them

is performed by pressing one of
the labeled function keys above
the keyboard. All commonly-
used commands have a function
key so that operators need not
memorize them.

Once the praogram has bean es-
tablished and stored, the opera-
tor depresses the RUN MANLAL OF
RUN AUTO function key, depend-
ing on whether the analysis will
be performed manually or in con-
junction with the AS-30 autosam-
pler. After the RUN MANUAL key
is depressed; the operator is given
the opportunity to retain an exist-
ing wavelength calibration. The
operator then is asked to aspirate
the first standard and press READ.
When this step is completed the
next instruction is to aspirate the
blank and press READ. This same
sequence continues for up to four
more standards and for each
sample to be analyzed. When the
RUN AUTO mode is being used,
the format is the same except that
the CRT displays instructions for
setfing up the AS-50 autosam-
pler. After it is sct up, READ is
pressed, and the data system as-
sumes control.

[f a mullielement program is
desired, it is first necessary {o fill
in a single-clement parameter
form for each element to be de-
termined. The multielement pro-
gram is designed so that up to 20
clements can be determined.
After all single-element condi-
tuons have been entered along
with a methad file name, the en-
tire program can be stored on a
floppy disk.- Once the condiuons
and parametcrs have been estab-
lished, the analysis proceeds in
the same way as the single-ele-
ment analysis with the exception
that each element is determined
sequentially  starting  with the
lowest wavelength and going in
order to the highest.

Finally, the capability to per-
form background correction at
varying intervals on one or both
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sides of the analyte peak is an
integral pacc of the software for
the ICP/5000. The importance of
being able to vary the intervals at
which the background is meas-
ured has been shown.'® An
example of a suuation 1n which
this would arise is shown in Fig-
ure 2.

Conclusion

The authors’ aim was (0 show
the complementary nature of ICP
ermission and atomic absorption.
The data demonstrated that both
techniques have a place in the
analytical laboratory and should
be uysed in conjunction with each
other. A second goal was (o de-
termine if an [ICP could be suc-
cessfully interfaced to an AA.
This was proved [easible with an
instrument that can be operated
at optimal conditions for either
technique.
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Internal Letter ‘l Rockwen international

Dae. . 21 June 1982 82FE-212
T0 e T i ieaa Ade v FROMN . wame Swmces o o0 oz s
F. Feaster . M_ A Francis
Rocketdyne-DeSoto . Rocketdyne-DeSoto
553, 055-CA08 : 541, 055-FB12
. 5726
Supect . Burn Pit Cleanup

It is requested that the bidding for the excavation, transportation, and
disposal of the material from the burn pit be reopened. This request is
being made because the original specification did not classify the material
to be removed as "non-hazardous"., This point may not have been clear to
the bidders.

Attached is the revised specification for the work to be performed, blueprint
of the burn pit, a discussion paper describing the soil sampling results,

and letters from the California Department of Health Services and the Regiocnal
Water Quality Control Board.

Please include all of these documents as a part of the specification.
///MW

M. A. Francis

Environmental Control Specialist
Facilities Engineering

MAF:1h
Attachments - As Noted
APPROVED:

KA, Lynehe g,

J. A. B n, Manager
FacilitTes Engineering

cc w/o attachments:

W. J. Costas 540, 055-FB68
S. Gardner 553, 055-CAC8
R. D. Schmued 541, 055-FB12

ARV A AR
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73-U #151787, Rev. June 17, 1982

Services To Be Performed:

1. Provide labor and equipment to excavate 2,000 tons (approximately 1,500
cubic yards) of non-hazardous soil, hardware, and burnt out propellant
containers from the SSFL Burn Pit area. The actual tonnage removed +
the 2,000 tons will be adjusted and reflected in the costs. The accounting
of the tons of waste removed and disposed will be based on certified weight
documents from the disposal facility.

The hardware, containers, and soil have been selectively sampled and
analyzed. From the results of these analyses, it has been determined by
the California Department of Health Services and the California Regional
Water Quality Control Board that the material is non-hazardous. (Letters
from above-mentioned agencies and lab results are enclosed.)

2. The area to be excavated is identified as "Buried Debris Area" and "Sedi-
ment Area" on the enclosed drawing labeled Plate 1. These areas are to
be excavated to a depth of 4 feet from the existing surface.

3. A1l soil and debris excavated shall be transported in compliance with
the Department of Transportation regulations by a registered hauler.

4. All soil and debris excavated shall be disposed of in a Class I landfill.
This requirement is per the RWQCB.

AR A

BNAQ03136097



Y ) =5

[
(]

TonEioTee SR BT Rz
.Jr* )
N -
AR .
T
Rocke(_dyne Divis'on R :L‘-'.”‘”
Cancga gﬁsémﬁmiﬁf ,nternauonal R
Telsx: 693472 . .
22 April 1982 . o In reply refer to 82RC04548

Regional Water Quality Control Board
107 S. Broadway

Suite 4027

Los Angeles, CA 90012 .

Attention:'Hr. H. Yacoub
Gentlemen:

The soil samples taken at Racketdyne's "Burn-Pit" located at the Santa
Susana Field Lab have been analyzed, and the analyses are herewith being
subritted to you for your review and evaluation. Samples were taken in
tvo sets. The first set of eleven samples were taken on October 15, 1881.
These were andlyzed according to EPA methods. The sampling lccations were
selected orn the basis of disposals, which consisted primarily of the com-
bustion of the chemicals and tne burial of residue and contziners, in some
instances.

The second sampling was performed cn February S, 1982 after a radar scan

had been perfer~ed to identify locations of buried materizls. A 40 ft.

long and three fcot ceep trench wes cut in the arez, which was expected to
represent the highest pctential for contamination. The sides of tais trench
were satpled extensively (8 samples) in areas which showed pnysical evidence
of ccntamiration or cdors. The second set as well as cne split sarzle of
the earlier set were anailyzed eccorcing to the procecures cutlinea by the
State Department of Health Services' California Assessment Manual.

The sampling results bear out Rocketcdyne's telief that any contaminaticn
which mey have occurred as a result of its disposal ectivities is very
miniral. Sampling has been perfcrmed 2t the sites where conta~inaticn

was expectied 9 be at its worst, yet ¢nly isolated fnstances ¢f ~arzirally
hazarcdous raterials or concentrations rave been found. Rocketdyne «: ' 7 re-
move 1430 c.tic feet of the s‘1ght1v contaminated soil as :ndicatec c- tne
plan of the Burn Pyt site. It {s requested tha%t the Regizng) Water Tuelity
Corntrel Coarc and the State Department of Health Services aporo ”e Tre cig-
posal of this scil ar a Class ! site as & non-hazardous weste. t {s our
belief that waste anshxtuerts wnich are now generzlly at or "ear 'imi:s

of detection h\]i be ccupletely uncetectable when m-xed more homogeneously
within the scil and spread at the langfill.
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LIS EOUNERTER FET L URIEE

Regional Water Quaifty Control Board
Attention: Mr. H. Yacoub

22 Apri} 1882

Page 2

For further information please telephone Mr. M. A. ?rancis. (213) 700-5726
or Mr, R, D. Schmued, (213) 700-5814,

Very truly yours,

ROCKMELL INTERNATIONAL
Rocketdyne Division

T A. Bowman, Manager
Facilities Engfneering

JAB:eky

Enclosure : Chemical analyses of contaminated soil samples

0 50
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GROUNDWATER RESOURCES CONSULTANTS, INC.

CONSULTING HYDROGEQLOGISTS » BNVIRONMENTAL SPECIALISTS

1735 EAST PORT LOWELL ROAD. CHUCK M DICKENS, P.G
SUITE4 DAVID B HAWKINS, PG,
TUCSON, ARIZONA 83715 SHELDON D. CLARK
PHONE (6021 326-1898 KURT ] BLUST.P.G.

DINAH H JASENSKY

GROUNDWATER RESOURCES CONSULTANTS, INC.
FACSIMILE TRANSMISSION

DATE: _M; i 2

T0: Deam Crhippen, | Pocketayne
(PERSON) (COMPANY)

FROM: mam Q@ggg

RN,

Number of pages, including this page: _3__

IF YOU DO NOT RECEIVE ALL PAGES, CALL:
(602) 326-1898 t

COMMENTS: _Tn usponse 0 youn Guashéns on ¥e Qiea T Thismay
T a4 -

Tasadrgnt Unit: (D The Asfererice on page 2 Atsanding
desposa b, gb Ra%] gl &:t ‘9 o1l faere 4‘1""" & anke.t@m

e poSS( My, /OO

rc Yl om Lq /10O cubjc olq-f-

_m%eutm' Uosa T gisposal - However, T dont Know Ao To
e Seluve %J&sc«uﬁm# @D e /u.AJunc‘. o gggg 4 /zzgmd

e aemoval Ame tama }lpm a m unf‘“) i
tn Dicsmbor S, 1991 e umdeanafording at P fine woe ot tha
ahour, e tha 1980 map wone mimdiily pemerd in (989 3 Moybe

PROJECT NO.: gpap  P™e in /9¥Q.

OUR FAX NO.: (602) 325-0171

o WATER SUPPLY DEVELOPMENT s GROUNDWATER CONTAMINATION INVESTIGATIONS o
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Rockwell International Corporation
Rocketdyne Division

Santa Susana Field Laboratory
Ventura County, California

Area I Thermal Treatment Facility
CAD 093 365 435

Revised Closure Plan

2 January 1992
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1.0 INTRODUCTION

This document has been prepared in response to a letter
received by Rockwell International Corporation, Rocketdyne
Division on 3 September 1991 from Lester Kaufman, Chief,
Permits Section, Hazardous Waste Management Division, U.S.
Environmental Protection Agency. Its Purpose is to present a
revised closure plan which addresses inadequacies of the
closure plan submitted as part of the Part A Interim status
permit application for Area I Thermal Treatment area located
at the Rockwell International Corporation, Rocketdyne
Division's Santa Susana Field Laboratory. The Santa Susana
Field Laboratory is located in the Simi Hills, Ventura
County, California. The procedures describe how the
permitted facility will be closed in a manner that will
protect human health and the environment.

The owner/operator of the facility is Rockwell International
Corpeoration, Rocketdyne Division. The facility is located at
the top of Woolsey Canyon Road, Simi Hills, California. The
mailing address for the facility is: 6633 Canoga Avenue,
Canoga Park, California, 91303

2.0 SITE DESCRIPTION
2.1 DESCRIPTION AND HISTORY OF FACILITY

The Santa Susana Field Laboratory (SSFL) is a 2700 acre
complex situated at an elevation of 1850 feet in the Simi
Hills on the border of Ventura County and Los Angeles
County. A map noting the location of both the SSFL and the
Area I Thermal Treatment Facility is given as Figure 1 of
the attached Sampling and Analysis Plan. Rockwell
Internaticnal Incorporated, Rocketdyne Division (Rocketdyne)
operates and maintains a number of rocket engine test
facilities and research and development laboratories at the
SSFL.

At one location at the SSFL, propellent waste is generated
in small bench-scale gquantities at the NAKA Research
Laboratory. (The acronym NAKA stands for North American
Kindleberger Atwcod, a hybrid description of a laboratory
derived from the previous name of Rockwell International and
the founders of the laboratory.)

The NAKA Research Laboratory is located approximately nine
tenths of a mile from the Thermal Treatment Facility and is
not a part of the permitted unit.

Research conducted at the NAKA Research Laboratory on solid
rocket and gun propellants generates waste products and
cleaning materials of which the hazardous constituent is
explosive, reactive or ignitable. At the Component Test
Laboratory III hypergolic rocket engine ignitors were both

R A A
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produced and experimented with. Thus, a number of hypergolic
ignitors required disposal. The Area I Thermal Treatment
Facility was an area used for the small scale destruction of
explosive wastes by open burning.

Open burning and open detonation was chosen as an
alternative to transporting potentially dangerous wastes
through the community. It was felt that the explosive,
reactive and ignitable wastes generated at the research
laboratories could be safely and efficiently treated at a
remote location at the SSFL.

Strong oxidizer compressed gases are also utilized at the
SSFL in a variety of experiments and processes ranging from
laser research to rocket propellent preparation.
Occasionally, a compressed gas cylinder that could no longer
be safetly transported on public roads would be destroyed at
the Area I Thermal Treatment Facility.

The Area 1 Thermal Treatment Facility is located in a
cleared area on the south side of the facilities active
portion of SSFL. See Figure 1 of the attached Sampling and
Analysis Plan. Access to the Area I Thermal Treatment
Facility is along the Area I Road and toc the west of the
Perimeter Pond. The area consists of a mostly unpaved area
of reasonably flat terrain which is routinely graded to
eliminate vegetation.

The western portion of the facility has been used for
demonstrations and training activities by Santa Susana Fire
Protection. It is flat and mostly vegetation free. There are
several tables, buckets, and stands that were used for the
training and demonstration purposes.

On the eastern portion of the Area I Thermal Treatment
Facility there are two bermed area, and old control center
wall and several hundred square feet of asphalt.

One berm is located on the south side .0f the facility and is
approximately 8 feet in height and is "L" shaped. Within
the berm is a 19.5 feet by 20 feet concrete pad which was
built concave to prevent any liquids from running off. Two
pipe bollards that have been modified to hold cylinders are
attached to this pad. The berm surrounds the southern and
eastern sides of the pad.

The second concrete pad is 6.5 feet by 6.5 feet and is
surrounded on all sides by an 8-foot high soil berm. A burn
cage measuring six feet by six feet by six feet covered with
thick, densely woven steel mesh is housed on this pad. A
longitudinally split 55 gallon steel drum was housed within
the cage. Explosive materials and paper, the compounds TEA
and TEB, etc. were loaded into a the split drum and ignited.
The steel cage eliminated the possibility of waste materials
escaping the facility while treatment was in progress. The
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cage also acted to control wind dispersal of the ash
residue.

Facility operation 1958 to 1982

The Area I Thermal Treatment Unit was intermittently
operated from 1958 to 1982. To provide permitting coverage
for the facility it was initially permitted as a waste pile
in 1980. The area was cleaned in 1982 under Department of
Health Services authority (see letter dated 3 September
1982, Attachment 1-2A). The Interim Status Document was
amended to include the facility as a "Thermal Treatment"
facility on 15 January 1990.

Facility operation 1982 to 1990

The wastes handled at the facility since 1982 are EPA
characteristic wastes, D001 (ignitable) and D003 (reactive).
These wastes include strong oxidizers and hypergolic
propellants such as chlorine pentafluoride (a.k.a "Compound
A"), Tetrafluorohydrazine, and solid propellant and
reactive/ignitable scraps from R&D operations including HMX,
RDX, ammonium perchlorate, nitrocellulose, and
nitroglycerine. Associated with these wastes were limited
quantities of solvents and kerosine used in the clean up and
safe storage of the explosives.

2.2 GEOLOGY

Refer to the attached Sampling and Analysis Plan for a
description of the geologic and hydroleogic conditions.

2.2.1 RELATIONSHIP OF THE FACILITY TO THE 100-YEAR
FLOODPLAIN

A. Floodplain Location

The Santa Susana Field Laboratory, which includes the Area I
Thermal Treatment Facility, does not lie within the 100-year
floodplain.

1. Source of Data:

Federal Insurance Administration

Department of Housing and Urban Development

Flood Hazard Boundary Map

Ventura County, California

Map No. 46, Revision Date - 10/18/77

2. A Copy of the flood map is given in attachment VII.

3. 100 - Year Flood Level:

R0 MO A O 0
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The SSFL Area I Thermal Treatment Facility is located along
the top of a ridge in the Simi Hills. The SSFL is located at
an approximate average elevation of 1,800 feet above sea
level. The highest 100-year flood level projected for the
valley areas on either side of the SSFL site is an elevation
of approximately 1,200 feet.

No flood protection devices or procedures since the Santa
Susana Field laboratory lies above the 100 - year flood
plain.

2.3 HYDROGEOLOGY

2.3.1 SURFACE WATER

Surface water from rainfall at the Area I Thermal Treatment
Facility which does not infiltrate into the ground runs off
to the Perimeter Pond which is sampled on a weekly basis for
chlorides, nitrates, fluorides, arsenic, and volatile
organic compounds. Historical data suggest the rainfall
runcoff from the area has not resulted in contamination at
the sampling location.

The Perimeter Pond is part of the SSFL reclaimed water
system. The reclaimed water system, during normal operation
and rainfall events, eventually becomes full. The water from
this system is then discharged to Bell Canyon Creek.
Analysis of the discharge waters is performed as specified
in the NPDES permit number CA0001309.

2.3.2 GROUND WATER

A discussion of the groundwater at the facility is provided
in the attached Sample and Analysis Plan.

2.4 METEOROLOGY

A Annual Surface Wind Rose is given as attachment VIII. As
can be seen there are predominantly north westerly winds
with a significant amount of south easterly flow. Only a
very small percentage of the flow is in a north easterly or
south westerly direction.

2.5 PREVIOCUS INVESTIGATION AND REMEDIATION

In early 1982, during the process of removing debris and
waste from the Area I Thermal Treatment Facility, Rocketdyne
notified the California Department of Health Services and
the Regional Water Quality Control Board that significant
concentrations of contamination were located. A map noting
the locations of the previous excavation is included as
Figure 6 of the attached Sampling and Analysis Plan.

The contaminants were excavated and disposed of in
accordance with the California regulations under the
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oversight of Department of Health Services staff. Laboratory
analysis of the soil samples following removal confirmed
that the significant contamination was removed. Copies of
the correspondence confirming contamination removal are
found in attachment I.

2.6 QUANTITIES OF HAZARDOUS WASTE TREATED AT THE FACILITY

buring a typical treatment event between .5 and one pound of
waste explosive materials were treated. The estimated
monthly quantity of wastes that were generated (and
therefore disposed of) was approximately 30 pounds,
dependent on the activity level, with an estimated average
of 7 to 8 pounds per month. This guantity represents the
total amount of waste generated by the NAKA Laboratory and
includes the slurry waste generated.

The waste consisted primarily of paper towels and cotton
swabs used for cleaning, explosive material and limited
quantities of liguids. The amount of the wastes treated at
the Area I Thermal Treatment Facility is listed in Table 1.

Table 1. Estimated quantities of hazardous wastes treated at
the Area I Thermal Treatment Facility. These estimates are
based on area treatment logs that were kept as part of the
normal operation. The monthly values were derived from the
average annual values form the treatment logs.

- ———— —  — ——— ———— ] ——— > P W A T - O - G B S S .

NAKA

Increment Propellents TEA/TEB Gas Cyl's
Per month (1lb.) 24.72 1.92 1.28
Months per year " 10 10 10
Years in

operation 8 8 8
Estimated 1lbs

treated 1977.36 153.6 102.4

- M = . W A S e — T - —— - e — - - - - -

2.7 PRE TREATMENT WASTE HANDLING

The explosive waste was accumulated near the generating area
in an explosive test cell in velostat bags placed in an
approved non-sparking aluminum container. Hazardous wastes
were not stored at the Area I Thermal Treatment Facility.

AR L
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The handling processes for the explosive waste are discussed
in detail in Operations Plan, Section V111l.

2.8 HAZARDOUS WASTE CHARATERISTICS
2.8.1 PROPELLENTS

This section discusses the characteristics of the hazardous
wastes handled at the Area I Thermal Treatment Facility.

Each bag of waste generated contained a small quantity of
explosive material. The composition of the energetic
material was placed on the bag label.

Each bag contained 0.5% to 5% (by weight) of the energetic
material with the balance consisting of various cleaning
materials such as paper towels and cotton tipped
applicators, etc.

Some of the waste was generated in the cleaning of
processing equipment. This waste consisted of oxygenated
solvents, such as acetone, ethanol, isopropyl alcohol, and
water containing trace amounts (less than five percent) of
binders, oxidizers, plasticizers, and metals. For safety and
handling purposes, this liguid slurry was mixed with an
absorbent material to isolate potential explosive components
and prevent any free liguids.

The monthly quantity of wastes generated from the NAKA
Laboratory was between one and 50 pounds, depending on the
activity, with an estimated average of 25 pounds per month.

2.8.2 PYROPHORIC WASTES

Each container of waste generated contained no more than 1/3
of a gallon of hypergol. The hypergol was covered with a
layer of RP-1 to fill the container. This prevented
spontaneous ignition during accumulation of the waste.

Small guantities of the surplus hypergolic compounds
Triethylaluminum (TEA), and Triethylboron (TEB) were placed
into a 55 gallon split steel drum located on the concrete
pad and ignited. The waste materials were contained within
the split drum to eliminated the possibility of soil
contamination.

2.8.3 COMPRESSED GAS CYLINDERS

The contents of the occasional oxidizer compressed gas
cylinder destined for detonation at the facility varied. All
of the cylinders treated at the facility contained gases.
Records indicate that the leaking or damaged cylinders
containing such various gases as argon, hydrogen, fluorine,
etc. were strapped to a metal pipe and pierced with a high-
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powered bullet. The piercing was performed following
notification of the local Air Quality Management District.

2.9 TREATMENT RESIDUE MANAGEMENT

The composition of the waste propellent material treated was
similar. It is therefore reasonable to assume that the
treatment residues are similar. The products of treating the
propellent wastes are carbon monoxide, carbon dioxide,
water, nitrogen, nitrogen oxides, hydrogen chloride,
potassium chloride, aluminum oxides, magnesium oxides, and
carbon.

Following treatment of the propellent waste, the residue or
ash was placed in a plastic container and a representative
sample submitted to the Analytical Chemistry Laboratory for
analysis of Title 22 metals. An example of a typical ash
residue is attached as Attachment III. Based upon the
results of the analysis, the ash residue was disposed
properly.

The residues from the treatment of the TEA and TEB wastes
are aluminum oxides and a boron salt. The containers were
disposed of as non-hazardous waste since there were no
remaining hazardous residues following combustion.

Debris following the detonation of the compressed gas

cylinders were collected and disposed of as a non-hazardous
waste.

3.0 CLOSURE
3.1 CLOSURE PLAN ORGANIZATION

A phased approach will be used for the implementation of the
closure activities set forth in this closure plan. Figure 1

gives the management structure that will be used to monitor

and control the implementation of this closure plan.

3.2 CLOSURE REQUIREMENTS

3.2.1 PERSONEL QUALIFICATIONS

All personnel working on closure activities at the Area I
Thermal Treatment Facility will have the appropriate
training to work in a hazardous waste facility as specified
in 29 CFR 1910.1200.

3.2.2 HEALTH AND SAFETY PLAN

A health and safety plan will be created before the closure
activities begin. In general, the plan will consist of a
monitoring procedure that insure that the appropriate level
of personal protection is maintained by all site personnel.
, an identification of the hazards that may exist at the
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