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INCIDENT MITIGATION AND TREATMENT METHODS
CLASS PROBLEM: INICIDENT RESPONSE

INCIDENT A

At 7:00 P.M. on May 23, 1985 a commercial van struck the
rear of a chemical tank truck traveling northbound on Inter-
state 65 in rural Warren County, Kentucky. Both vehicles
came to a stop on the shoulder and the drivers were relatively
unharmed. As they began to inspect the damage they found
that a rear support had been driven into the tank, causing a
slow but steady stream of product to spill onto the shoulder.
The Kentucky State Police responded to the driver's call
within ten minutes, and upon arrival obtained shipping papers
from the trucker, who told them he was hauling 4500 gallons
of Cresol. One officer approached the truck close enough to
see the products draining off the shoulder toward a sinkhole
on an adjacent farm. A small group of motorists had stopped °
to offer assistance and with the police and truckers, were
standing on the highway shoulder about 50 yards south of the
accident.

As sunset approached, the temperature was 70°F with
clear skies and a 5 mph wind out of the west. Sunshine and a
high of 80°F was forecast for the following day.

1) What actions would you suggest to contain and cleanup
the spill?

2) What are the responder's greatest concerns?

3) What factors are beyond the control of the responders?



INCIDENT B

At 6:00 a.m, on October 10, 1985 a gasoline tank truck overturned
in a single vehicle accident on Route 8 in California, Kentucky,
a small community near Cincinnati, Ohio. The underside valve was
ripped off and several holes abraded in the side of the tank
allowing approximately 7500 gallons to flow out. Eventually a 15'
to 20' puddle formed across the roadway collecting in the roadside
and railway drainage ditches east of the road. About 500 gallons
of gasoline remained in the damaged tanker.

A rail line running parallel to Route 8 and between the road and
the Ohio River carried passenger and freight traffic. The next
scheduled train was Amtrak to Washington, D.C., originating in
Cincinnati at 6:05 a.m.

Approximately 25 persons resided within a one mile radius of the
accident site,

1) What actions should be taken to protect public safety and the
environment?

2) What personnel protective gear would be necessary?

IMTM 1/9/2 - July, 1986



2569, Cresol(s). Cresylic aaid: cresylol: tncresol  C,-
HyO; mol wt 108.13. C 7775%. H 7 46%, O 14.80%.
HOCH,CH,. Mixture of the three isomenic cresols, in
which the m-isomer predominates. Obtained from coal tar:
Paulsen, U.S. pat. 2,998,457 (1962 to Ashland Oil & Rel.).
.':’sunlly contains a fcw per cent phenot. Prepn by sulfona-
Bon of toluenc: Englund er al. Ind. Eng. Chem. 45, 189
(1953); by oxidation of toluene: Braunwarth, Winsted. U.S.
Pat. 2,994,722 (1961 to Pure Onl).

(?Olorlcss. yellowish, brownish-yellow or pinkish hq: phe-
solic odor; becomes darker with age and on caposure to
l'_Sh_t- Poisonous! 4§} 1.030-1.038. Not less than 90% by vol
d‘;"m_l between 195-205". Soluble in about 50 parts water;
miscible with alcohol, benzene. cther, glycerol, petr ether;
&30 30l in solns of fixed alkali hydroxides. A soln in water
13 neutral to bromocresol purple. Prorecs from light.

Human Toxicity: Orally 8 g or more produces rapid cir-

culatory collapse, death. Chronic poisoning from oral or
percutancous absorption may produce digestive distur-
bances, nervous disorders with faintness, vertigo, mental
changes, skin eruptions, jaundice, oliguria, uremia. Caution:
General protoplasmic poison. See also Phenol.

Use: For making synthetic resins.

THERAP CAT: Disinfectant.

THERAP CAT (VET):" Local antiseptic, parasiticide, disinfec-
tant; has been used as an intestinal antiseptic.

2570. m-Cresol.  3-Methylphenol. C,H,0; mol wt
108.13. C77.75%, H 7.46%, O 14.80%. Obtained from coal
tar: Maesawa, Kurakano, Japan. pat. 8929(’S5) (to Osaka
Gas), C.A. 52, 1231d (1958); Macak. Rehak. Brennstoff
Chem. 43, 80 (1962). Prepn from toluenc: Toland, U.S. pat.
2,760,991 (1956 to California Res. Corp.); by oxidation of o-
?r g—t)oluic acid: Kaeding et al, Ind. Eng. Chem. 53, 805

1961).

OH

CHy

Colorless or yellowish liquid; phenolic odor. d¥* 1.034.
bp 202°. mp 11-12°. Flash pt 86°. n¥® 1.5398. Sol in about
40 parts water, in solns of fixed alkali hydroxides; miscible
with ale, chloroform, ether. LDy, orally in rats: 2.02 g/kg.
(chag';::)mann. Witherup, J. Pharmacol Exp. Ther. 80, 233

USE: In disinfectants and fumigants; in photographic
developers, explosives. Caution: See Phenol.

The Merck Index Ninth Edition, 1976
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cresol  (methyl phenol; hydroxymethylbenzenc; cres-
ylic acid.) CH,C4H.OH. A mixturc of isomers
obtained from coal tar or petroleum.

Propertics: Colorless, yellowish, or pinkish liquid;
phenolic odor; sp. gr. 1.030-1.047; wt/gal 8.66-8.68
1b; flash point approx. 180° F (82°C); m.p. 11-35°C;
b.p. 191-203°C. Soluble in alcohol, glycol, dilute
alkalies and water.

Derivation: Coaltar (from coke and gas works); also
from toluene by suifonation or oxidation.

Grades: Various, depending on phenol content, or
other propertics. N.F. grade contains not more than

« 5% phenol.

Containers: Drums; tank cars; tank trucks.
Hazard: Toxic and irritant; corrosive to skin and
mucous membranes; absorbed through skin. Toler-
ance, 5 ppm in air.

Uses: Disinfectant; phenolic resins; tricresyl phos-
phate; ore flotation; textile scouring agent; organic
intermediate, mfg. of salicyladehyde, coumarin,
and herbicides; surfactant; synthetic food flavors
(para isomer only).

See also cresylic acids.

meta-cresol (meta-cresylic acid; 3-methylphenol)
CH,CH.OH.

Properties: Colorless to yellowish liquid; phenol-
like odor. Solubic inalcohol, ether, and chloroform;
soluble in water. Sp. gr. 1.034; m.p. 12°C; b.p.
203°C; wt/gal 8.66 1b flash point 187°F (86°C).
Autoignition temp. 1038°F (558°C).

Derivation: By fractional distillation of crude cresol
(from coal tar); also synthetically.

Method of purification: Rectification.

Grade: Technical (95-98%).

Toxicity, uses, see cresol.

The Condensed Chemical Dictionary
Tenth Edition, 1981
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S hereby certifies that he is familiar with all the terms and condinons o1 (e 3G DIL OF I3NY 561 IOITE IN 16 CIRSKTLCATON OF IariiT which ¢
mmofhh}p a of rtih’ :l:lpmenl. and the said terms and conditions are hereby agreed to by the shipper and accebted for himself and bis assirns, °

Consigned to mEe 7 L e
cirl LHEBICAL
Destination Address ., rackooN STRELT

) HOLLY. 14477;
Route ‘) L NDYRE™ ok
Car or Vehicle I.D. =074 493

[ 8

DESCRIPTION OF ARTICLES
SPECIAL MARKS AND EXCEPTIONS
P LUNTAING aPPROXINATELY JUY69, 80000 LIS
_ The carrier shall not maks
LooLor b Ive nai LRI AL, TUN2D TS, POISUN of this shipment without pa
. ! - | tieight'ond all other lewtul
T AL LALL WELGHIS PPRUMPTLY TO 65S-1311, EXTT304,
{Signature of Consign
L
if chargss »r0 to be
write of stamp here, “TobeF
MAIL COPIES C
SCALE MICKETS ~
MERICHEM COMP
S & D DEPARTME
1914 HADEN RO
HOUSTON, TX. 77
GROSS
TARE
NET

*If the shipmeni moves between two poris by & carrier by water, 1he law requires the bill of lading shall state whether it is “carrier’sor shipper’s weight®. NOTE~Where the rate is depe

value, shippers are required to niats specifically In writing the agreed or declared value of the propsnty.
This is to cartify that the above-named materisls are propasly classified, dascrided, packaged, marked, and ladeled, and are in proper dition for transp tlon, sceording to the s

reguiationy of ihe Depariment of Transportstion,

The agreed or declared value of the properly is hereby specifically stated by the shipper to be not ding

MERICHEM COMPANY, Shipper Ll ey "/’,",// /'/- ,i/gu e V4
- 4 K J 4

Par Pu_f ol — ‘Jl"_ff‘/ L(l/j, !

Permanant posi-office scaress of shipper . v f

1914 HADEN ROAD 3-2 K- AGENT MUST DETACH ANDRETAIN THIS SHIPI
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MERICHEM COMPANY

MATERIAL SAFETY DATA SHEET

SECTION 1 - MATERIAL DESCRIPTION AND MANUFACTURER

1. Chemical Name and Synonyrms 2. Trade or Common Nemes and Synonyms
Cresols, XYylenols, Phenols {(Mixture) Cresylic Acid
3. Chemicsl Family 4. Chemical Formulas
Phenols Mixture of: CgHgOH, CH3CgH4OH, (CH3)2CgH30H
5. Manufacturer’s Name 6. . Manufacturer’s Emerpency Telephone — 24 Hours
Maerichem Company 713/455-1311
7. Strest Addrens 8. b. Transportation Emergency Telephone — 24 Hours
1914 Haden Road 800/424-9300
8. City, State, 2ip Code
Houston, Texas 77015

SECTION 2 — PHYSICAL PROPERTIES DATA

1. Normal Physical State 8. Specific Gravity st 60°F/60°F (ASTM D 1298)
Liquid 1.030 o 1.040
2. Normal Color 9. Reld Vapor Pressure (ASTM D323)
Amber
3. Normsl Odor s. At 62 °F 1mm Hg
Antissptic, Sweet o .
4. Boiling Point TASTM D 850-70 ) b.At 100 °F psia.
374 1w 455 °F {190 to 235 °C) c. At 248 °F 048 pasla.
5. Freeze Point {ASTM D 1493-67) 10. Vapor Density, Air = 1 :
<0 °F {<-17.8°C) 3.88 (calculated)
6. a. Viscosity (ASTM D88-56 ) (49CFR173.115) 11. Cosfticlent of Thermel Expension
32 S.U.S.at 177°F {80°C) 0.00043 per °F  {0.00077 per °C)
6. b. Viscosity (ASTM D445-72) (49CFR 171.8) 12. Latent Heat of Vaporizstion
2 Centistokes at 177°F (80°C) 210 BTU/Ib. © 100°F
7. Solubility in Water {ASTM D1768) 13. pH (ASTM E70)
5 %byWt.at 212 °F {100 °c) '} B3
SECTION 3 — HAZARD DATA

A.EXPLOSIVITY, FLAMMABILITY, COMBUSTIBILITY (49 CFR 173.50; 173,115}

1. Fissh Point, sccording to tests specified in 49 CFR 173,115 (d): 3. Explosive Range in air, % by Volume
>178 °F {>79.4°C) LEL%— 15  UEL%
2. Fiash Point test method used for A, 1: 4. Flammability Range in sir, % by Volume
Tag clossd cup LFL%— . UFL%

5. Suitable Extinguishing Media: {**X"" indicates suitabls)
(A Water Fog X Foam [ Alcohol Foam [&) CO2 & Dry Chemical [J Other

B. TOXICITY (49 CFR 173.343 and 29 CFR 1910.1000)

1. According 10 ety specified in 49 CFR 1 73.343, Materiai is— 2. According to 29 CFR 1910.1000, personal exposures maximurms
{s) by Oral Ingestion 8 Toxic [ Non-Toxic 1o Matarial are: Z]|TAGLE 23 [TABLE 23
{b) by Inhslation B Toxic O Non-Toxic {s} Cailing Value &%‘ 2. g M7 P p.m.

{c) by Skin Absorption B0 Toxic O Non-Toxic {b) 8-hr. Wgtd. Avg. ) »

C. CORROSIVITY (49 CFR 173.240)

1. According to tests specified in 49 CFR 173.240, Material is —

(s} on humasn skin tisue K] Corrosive [3J Non-corrosive

(b) on steel (SAE 1020, by NACE TM-01-88) O Corrosive &) Non-corrosive

{c) on breass, bronze, copper &1 Corrosive 3 Non-corrosive

{d) on aluminum (NACE TM-01-69) X Corrosive 3 Non-corrosive

(o) other: _Qn stainiexs stesl 0O Corrosive Non-corrosive
0. REACTIVATY " """ T e
1. Swability Conditions 1o Avoid

53 Stable O Unstable l Contact with strong oxidizers or strong sikali

2. Hazardous Polymaerizstion Conditions to Avold
O May Occur K] Wil Not Occur
3 Other chermucals or materials of construction to avoid: . 3-3




MERICHEM COMPANY MATERIAL SAFETY DATA SHEET

SECTION 4 — SPECIAL PROTECTION & PRECAUTIONS
A.HANDLING AND STORING
1. Avoid T -

Unventilated srase.
2. Pensonal Protective Equipment {"X” indicates recommended)

3 Herd Hat O Safety Glasses [0 Setety Gogples ) Fece Shield K] Chemical Gloves
O Full Chemical/Add Suit K Chsmical Boou & Respirstor B} Other: _Slicker puit,
3. Recommended Materisls of Construction for:
{s) Tonks csrbon steel {d} Valves S/S ball with teflon ring
{b) Pipes carbon steel ‘(o) Hoses  Buna-N with 5/8 reinforoed web
{e) Pumps  earbon steel with S/S trim. {1) Gaskets Johne-Mansfield #60 or squal.
8. PERSONAL EXPOSURES "
TYPE POSSIBLE HARMFUL EFFECTS FIRST AID ACTION TO BETAKEN
Systemic poisoning Kesp warm. Sse physicisn. May Jﬁ{uﬂﬂdﬂ
1. Inhaled May be fatal. respiration. .
Systemie polsoning. Drink large amounts of miik or waler,
2. Swaliowsd May be fatal, Do not Induce vomiting. See physician.
Chemical burns, Absorbed thru skin, Fiush with lsrge smounts of weter M4~
3. On Skin Mey be fetals L So¢ physiolan,
‘Chenical burns. Severe eye Flush with large amounts of wetees
4, In Eyes damege. | S0 physician.
~ Other: : ’
5

C. SPILLS AND LEAKS i

1. Conuinment and Recavery.  Spills must be disposed of immediataly by properly trsined snd protsctad personnelt No others should
remain in the sres. The size of the spill will determine what procedurs to follow In clesning up. All contaminated matariel, including
sarth, must be removed, Proper govemment agencles should be notified.

2. Disposel.
For sssistance in disposing of material, contact Merichermn Company.

** SEE SECTION 6 SECTION 5 — TRANSPORTATION REQUIREMENTS

1 DOMESTIC T j
A9CFR Mode o rsnsportation
Highway Rail Barge
1. DOT Haz. Classn, 172.10% Corrosive material Corrosive material 48 CFR sub-chapter 0
2. Auth. Shipping Cont. MC304, MC307, MC310, 103W,111AB0WY,
{s) Bulk 172900 | o391 mc312 111A700W1,111A100W3 48 CFR 15 1.08
{b) Drum 172.100 | pOT17E DOT 17E .// / // /4«
i L
3. Drum Labet 172,101 | Corrosive and Poleon Corrosive and Poison , ///; g
4. Drum Marking 172.300 | Cresol UN2078 Cresol UN2078 /// // /
Soe Section 6 .
NCA &. p
5. Placard 172,500 Corrosive 2078 Corrosive 2078 Int thon card
6. Proper Shpg. Name 172.401 Cresol Cresol Cresols
See.Section 6
e
7. 1D Number. 172.101 2078 2078 //;//

SECTION 6 — ADDITIONAL INFORMATION

For containers of 1,000 pounds or more the letlers RQ must preceed the proper shipping name.
Al shipping pspers must have the word “Poison” lollowing the ID number,

the satety end heelth of thelr empioyees snd 10 comply with various lews snd reguistions {federsi, state snd locsl), This Information s
~ltarant In annd telvh and ls hailevert tn he sccurste. Merichem. however, meakes no gusrentse or werrenty, #xprees or impiled, regarding

3-4
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The informetion on this form ls turnished solely for the purposss of enabling those who transport, handie of Use our products to ensure ‘



ORIGINAL-NOT NEGOTIABLE

Combined Short Form Blll of Lading and Freight Bill

0.196122

ACCT. »
GROENDYKE TRANSPORT, INC. <
B/ NO. P.0.BOX632  PHONE 405-234-4663 T‘“’C" No.
ORDER NO ENID, OKLAHOMA 73702 TRAILER NO. __[Zz_?
SHIPPER SHIPPER ORIGIN Pump: G.T.I. D
MERICHEM CO GREENS BAYOQU,TEX HOSE: Rubt
CONSIGNEE DESTINATION
DIAZ HOLLY,,NY | ss. 0 ou
Al No. Feet
PARTIAL LOADING OR
UNLOADING POINT (S) Seal Nos.
. DATE 1.B.M,
smrpen 5-27-85 19 | oetwereo 5-29-85 15 cobe OFFICE USE Ot
of oD COMMODITY DESCRIPTION o QuNes RATE rre:
38,900 CRESOL
CORROSIVE MATERIAL
LT V. V-V T
ON=2U70
RQ
TARIFF- MILES- FOR THE CONSIGNEE
BEFORE UNLOADING: | HAVE CHECKED THE DOCU-
ORIGIRATING TERMINAL NO. 45 ' MENTS PERTAINING TO THIS SHIPMENT, VERIFIED THE | The property described harec
Sublect 1o Section 7 of Conditions. i Ihis shipment isto | PRODUCT TO BE RECEIVED _AND _FURNISHED B et S acapt
be delivered to consignee wil recourse on {
sl the Consipnce hal Sgn the . iowing UNLOADING INSTRUCTIONS TO THE DRIVER. packages unknown) marked, «
The carrier shall not make dellvery of this shipment carTier agreos thm"s;.n
without payment of ireight and all other lawiul charges. frnolis Mu.nd s o
prepan (J cottect O SIGNATURE on file with the Interstate C
CONSIGNOR AGENT Commission. Carrier certities
AFTER UNLOADING: ABOVE DESCRIBED COMMODITIES | cargo tank supplied for this sh.
RECEIVED IN GOOD CONDITION AND WAS ACCEPTED | gy funor asch commmonrey. e «
P - AND UNLOADED AS DIRECTED. (EXCEPT AS NOTED). by the shipper. Recsived s.
REIGHT PAID BY: taritts nndlor eontncts ln efte
duoof b
FIRM ‘
DATE Z oo
BY Y ez
SIGNATURE DRIVER
PRESS HARD—YOU ARE MAKING 6 COPIES
MILEAGE PAY STATE MILEAGES
TRIP STARTED
AT LoADED | empry | NO: 77507 6 03 4/63 STATE MILES STATE
LOADED
AY G.3AYOU,TEX REG.
UNLOADED
AT HOLLY,NY
PROCEEDED
1o OTHER
ToTAL
. PAY
TOTAL MILES
REMARKS:
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DATE: 05/27/85 MERICHEM COMPANY PAGE :

TIME: 10:40:95 N e - L it Lt Y v T
3 LABORATORY. REPORT
3| MATERIAL: (MC985) 98.5% META CRESOL TANIg:
i ASSAY NO: 9-17-14"  BATCH NO: 05274030 oﬁt—: 030003
s E‘HE( &y
. . B _ s el Vi e Eewh 27 /4 -1,
| VEHICLE:  2527-1698 SHIPMENT _ AUBTEL0004 .m,ﬁTS«%ﬂcéo . :’rJiEé.‘T‘.J-
X] .
n| LOAD DATE: 05/27/85 SHIP DATE: 05/27/85 :
z HOLLY NY J142
FPRODUGS] PRQBERIIESS T
: —na==—z—z_ﬂzuﬁ:I==’======8:=’n::::===¢=anz.znw&ammgmmﬂpw%té==::
SPECIFIC GRAVITY B 15.5/13.97C ... vprmms o 1..938" ’
MOISTURE (KARL FISCHER) ................WT & 0005
NEUTRAL OIL ... ... ittt e annn {(VOL./WT.)X. 0. 000
MERCAPTAN SULPAOR .. e o W2 X D
TOTAL\SULPHUR- PT v ovnit oo mpis speppesimssae: WX nﬁwn'
COLORY BARRETT. A
APPEARANCE .. . ittt e it e eoennnoa -
NITROGEN BASES ...... ... e ae o WT.X

PURITY BY FREEZING POINT:

FREEZING PUINT, WET ... it inimmeeesan
FREEZING POINT, DRY ......... S

SPECIAL TESTS OR COMMENTS:
NEUTRAL OIL:....... [ <0.001 1
BENZENE= ND

GlRjcjs|vjs|V]|a|b)ElbjpllijE|le]e]v)e -l-l-i

PENTANOL= ND

alials

ANALYSIS BY:
DATE: 05/27/85 TIME: 10:36 DATE: 00/00/00 DATE:

I

GK-HB-WES CHECKED BY: APPRO

"‘r'—'nrvv‘!-..a...‘_; AL S

S| o |efd]|lwln]i=-|ole|®=]~

P 2SN

o|e

Njo|w]|s]|lw]lnta)




DATE: 05,/27/83 MERICHEHM COMPANY PAGE:
TIME: 10:40:58 e it i

LABORATORY REPORT

MATERIAL: (MC985) 98.5% META CRESOL TANK :
ASSAY NO: 9-17-14 BATCH NO: 05271030  CUSTOMER P030003
DIAZ EHEMICAL
VEHICLF: 25272-1498 SHIPMENT: A0RIRINANT 40 JACKSON SIREET
LOAD DATE: 05/27/85 SHIP DATE: 05/27/85
HOLLY NY 1447

PRODUCT PROPERTIES

o T EEaN =R S S S S I R N I N NI S I I A I NN RSN R L I I OIS S N E NN E RN S e s
DRGANIC COMPOSITION BY GAS CHROMATOGRAPH: (S) Wr.x

Q-CRESOL .. ......cc.vooouosn .- 0.1

P-CRESOL ....:...ivemmencocann. ' 0.4

M-CRESOL e 2 5 % 0 8 e evn ma HaYh.nialn o e e 99-..0

Q-ETHYL PHENOL ——— . 6.2

2,4- AND 2.5-XYLENOLS ........ 0.3

JOTAL ... oo e s e oo enane s 100.0

TOTAL ALKS

ANALYSIS BY: GK-HB-WES CHECKED BY: APPRovEB—B-
DATE: 05/27/8% TIME: 10:36 DATE: 00/00/00 DATE: 00
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SITE OF CRASH

KENTUCKY
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GASOLINES: AUTOMOTIVE (<4.239g lead/gal)

GAT

Common Synonyms

Motor spint
Pevol

Watery liqud

Colortess to pele
rown of pyik

Gasohne odor

Floats on waler Flammabie, sritatng vapor & produced

Stop drscharge  posublo Keep peope away.

Shut oft igrubon sources and call fve depantment
Stay upwind and use water spray 10 ‘knock cown' vapor

1solate and remove discharged matenal

Natty local health and poliubon conlo! agencies

L]

6.4

6 FIRE HAZARDS

Flash Point: —38°FCC

Flammabilas Limite in Alr; 1 4%-7 4%

Fire Extinguishing Agents: Foam carbon
donde, dry chemucat

Fire Extinguishing Agents Not to be
Unsed: Watar may be inateciive

Special Hazards of Combustion
Producta: None

Behavior in Fire: Vapor 3 haaver than ar
and may Uavet consdorabls distance (o &
sowca of igrabon and Nash back

10.  HAZARD ASSESSMENT CODE
(Bee Hazard Assssnment Handbook)
A-T-U-V-W

13, HAZARD CLASSIFICATIONS
11.1  Cods of Federal Requistions:

Flammabile iqusd
11.2 NAS Hazard Rating for Bulk Water
Tranaportation:
Catsgory Rating
Fire 3
Health
Vapor {rritant 1
Liquid o Soud Irntant 1
Porsons 2
Water Polubon
Human Toxcity 1
Aquatc Towcsty H
Aeathenc ENect 2
Aesctvity
Othor Chemcais [}
Water [}
Seil Asscton 0
113 NFPA Hazard Classification:
Category Classification
Heafth Hazard (Bue) 1
Flammandty (Red) 3
Reactvity (Yellow) [}

4.7 ignition Temperature 853°F
FLAMMABLE
Flesnback slong vapor tres may ocour 6.8  Electricat Hazard: Class |, Group O
Vapor may axpiode f igrited in an enciosed sred 69 Bumning Rate: 4 mm/mn
Extnguish with dfy chemical, 108m, of Carbon GouGe 6.10  Aagisbatic Flame Temperature:
Water may be neitective on s Dala not avadsbie
Flre Cool exposad contsiners with water
6.11 Sioichiometric Alr 10 Fuel Ratho:
Data not avaiabla
6.12 Flame Temperaturs: Data not avasable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: No rescbon
mmm and dnouit 9 72 Resctivity with Common Materisis No
Of 1088 Gf CONBCIOUSIIRS. reacton
Move 10 reah g, 73 Stability Dwing Transport Stably
It br has stopped srtficaa! respurabion
Hnr:m-wﬂmv. e orypen 7.4 Neutratizing Agents for Ackds and
Caustice: Not perunent
rrtatng to siun end eyes. 7.6 Polymerization: Not pertnent
Exposure f waBowed, will CaLSe NeLIes OF VOMENG. 74 ‘nibRor of Polymerteation:
A contamnated ciothung 4nd shoes. Not pertient
Flush atfected areas with ty of water
IFINEVES.mMmWMmﬂMNMM 77 Mol Ratio (Resctant to
1F SWALLOWED ang wictn s CONSCIOUS, have wictm dnnk water Productk Data not svalable
of mik
DO NOT INDUCE VOMITING, 7.8 Resctivity Group: 33
?AFIMFUL TO AQUATIC UIFE IN VERY LOW CONGENTRATIONS
ouiing 10 snorekne
wat‘r Mey be dengerous 4 it enters water intakes,
Po"““°" Notify local health and wikflife officats
Notify operators of negrby water miakes
1. RESPOMSE 10 DISCHARGE 2 el & WATER POLLUTION
{800 Reapones Methods Handbook) 21 Category: Flammabie Soud &1 Aquatic Toxicity:
ssus wamning-high flacrmabiily 22 Caem 3 90 ppm/24 he/juveniie Amercan
Evacuste erve shad/TL,/fresh watar
Disperes and fush Qt MY/ 1/24 te/fuvends Amencan

3 CHIMICAL DESIGNATIONS
1t cac Clans:

Hydrocarbon Mixtures
32 Forsud (Mixture of hydrocarbons)
313 IMO/UN Designatiosr 1 1/1203
34 DOT ID No: 1203
15 CAS Registry No. Data not avaiable

[~ A

& OBSERVABLE CHARACTERISTICS

Physiosl State (80 shipped) Liguxt
Caodor: Caloriess to brown
Odor: Gesotine

[ &)

.

snad/TL,/saft water
Waterfow! Toxicity: Oata nct svadgbie
Bloiogical Oxygen Demand (BODX
8%, 5 dayy
Food Chein Concentration Potamtiat:
None

S. HEALTH HAZARDS

5.9 " Proy

82 3y F

goggies, gloves.

{rrtation of mucous membranes and stmudabon folioweo ty
depresson of centrat nervous systom Breatteng of vepor may 80 cause dzNess, hoadache,
&nd INCOONRNELON Of, 1 MOre LAVErs Ca,

coma, and respe y arest |t bausd

onters kungs, ¢ will CEUSE Severe TIAOR, COUGHING. GROENG. AuUiMonany ederma, and, {ater,

oons of and

g May Cause froguiar hoarbeat

53 Trestment of Exposure: INHALATION, mamtam respwaton and admuneater oxygen, enforce bed
rest i biqud 13 in lungs INGESTION: do NOT mnduce vomting, stomach shoukd be isveged (by
doctor) f apprecuible quantity 1 twaliowed EYES wash with comous quantity of water SKIN'

woe off and wash with soap and wate

5.4 Threshold Limnt Valus: 300 ppm

8.5 Short Term inhatstion Limits: 500 ppm tor 30 min

58 Toxicity by Ingestion: Grade 2; LOwo = 05 t0 5 g/kg

6.7 Late Toxicily: None

48 Vepor (Gas) irvitam Charactertatican Vagon cause & sight smertng of the syws of respratory
system il present n fugh concentrations The eflect 13 temporary

S8 Uiquid or Sofid Irritant Charactertstics: Miremum hazard If spudied on Clothng and efiowsd o
rMLN, MEy Cause SMartng and reddening of the sun

8.10 Odor Threshokt: 0 25 ppm
€11 10LH Yeiue: Oata NOA avarienie

9.1

L X}
LX)

9. SHIPPING INFORMATION

Grades of Purity: Vanous octane ratngs,
mitary specrhcatons

Storage Temperature: Aminent

Inert Atmosphere: No requrement

Venting: Open {flama arrester) or
pressure-vacum

12 PHYSICAL AND CHEMICAL PROPENTIES

121 Physical Siste st 15°C and 1 atmx
Ucuad
122 Molouter Weight No! pertinert
123 Botting Point at 1 et
140—390°F
= 80—199°C = 33J—472'K
1L¢  Freazing Polnt Not perunenm
128  Criticsl Temperaturs: Not pertinent
126 Crical Pressure: Not partnent
127 Specifie Gravity:
07321 a1 20°C (Bt}
128 Udquio Surfate Tensiorn
19-23 dynea/cm
= 0019—0023 N/m at 20°C
129 Uquse watsr inlertacial Tension:
49-31 oynes/cm
= ) 048—0 031 N/m &1 20°C
12.10  Vepor (Qes) Specific Grawity: 3 4
1211 Ratie of Specifia Mests of Vapor (Gask
(out) 1 034
12,12 Latemn Hes1 Of Yeporestion:
130—150 Bt/ = 71--81 cat/g
=30 ~34X10% J/kg
12.13  Hagt of Comduston: — 18,720 B/
= —10.400 cal/g = 435 1 X 108 J/kg
1214 Heat of Decompoettion: Not pertnent
12.13  Hest of Solngn: Not pertinent
12,18 Heat of Polymertzation: Not pertinent
1225 Hest of Fusion: Data no! avaisbie
1220 Umiting Yeius: Cata not avatstis
1227 Rueid Vapor Pressure 7 ¢ psa

NOTES
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GASOLINES: AUTOMOTIVE (<4.23g lead/gal)

1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY UQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VisCosITY
Ti British thermal T unit-inch hour T
Temperature Pounds cubic smperature unit emperature per - omperature
(degraes F) loot (degrees F) per pound-F (degrees F) square lool (degrees F) Centpoise
45 48.270 10 458 40 909 48 521
50 46.130 15 .482 50 900 48 514
55 46.000 20 464 60 891 50 507
60 45,850 25 487 70 .83 52 .500
65 45.710 30 470 80 874 54 494
70 45.560 35 472 80 .865 56 .487
75 45.400 40 475 100 .858 58 481
80 45.240 45 478 110 847 80 475
8s 45.080 50 .480 120 .838 62 469
80 44.910 55 483 130 .829 684 483
85 44.750 60 488 140 .82t 68 .457
100 44.570 85 .488 150 812 68 .451
108 44.390 70 491 160 .803 70 .448
110 44210 75 494 170 794 72 440
115 44.030 80 496 180 .785 74 435
85 499 190 778 76 .430
90 502 78 424
85 504 80 .419
100 .507 82 414
108 510 84 410
] .405
88 400
90 .398
[~ 391
04 .387
: -] 382
1221 12.22 12.23 12.24
SOLUBILITY {N WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (dogrees F) square inch (degrees F) foot (degrees F) per pound-F
1 D N D
N A (o} A
[o] A A
L P
U N E N
8 o) R o
E 1
A N A
v £ v
A N A
| T ]
L L
A A
B B
L L
E E
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Gaultherin

4208. Gll’dul@. N-Methyl- N-(1-oxndodecyliglyceine
ndiaen sali; N-lourvylsarcosine sodium salt; sodium  N-lau-
vl carcosinate; Medialan LL399. C.,H,,NN”::O,: mol wt
103 39, C 61 41%, H 9 62%, N 4 77%, Na 7 84%, O 16 36%.
)-’rcpn: Jungermann cf ai.. J. Am. Chem. Soc. 78, 172 (1956).

CH JNCH,CO0Na
CO(CH,) |,y

Aq soln. Medialan LL-13. .
Lse: Detergent, foaming agent. antienzyme for dentifrices:
King. U.S. pat. 2.689,170 (1954 to Colgate-Palmolive)

4206. Garlic. Allium. Fresh bulb of Allum sanvum L.,
Liltaceae. Habut. Central Asia. Southern Europe, U S. an.
sut. Allitn, allicin, volanie and fatry ous. mucilage, albumin.

LSE. AS a spice and seasorung in foods.

4207, Garryine. C,;H,;;NO,; mol wt 343.49. C 76.92%.
1 9.68%, N 4.08%, O 9.32%. From back of Garrya veatchii
Kellog., Garryaceae, where it occurs together with veatchine
and other alkalotds: Oneto, J. Am. Pharm. Assoc. 38, 204
(1946); Wiesner et al. Can. J. Chem. 30, 608 (1952). Struc-
wre: Wiesner et al: J. Am. Chem. Soc. 76, 6068 (1954);
Djerassi ef al, ibud. T7, 4801 (1955). Stereachemustry: Solo.
pelletier, Citem. & Ind. (London) 1960, 1108. Racemic syn-
heses and resolution: Masamune, J. Am. Chem. Soc. 86,
290 (1964); Nagata et al., ibid. 929, 89, 14993 (1967); Guthne
et al.. Coll. Czech. Chem. Commun. 31, 602 (1966).

Lol
o CHy

Monohydrate, crystals from dil acetone. Bitter taste, mp
74-82". pK 8.70. [a)y$ —84.23" (c = 1.44 1n ethanol). Sol
n water, alcohol.

Hydrochloride, CyyHyNO,. HC), crystals from abs ethanol
+ cther, dec 263-268". Soluble in water.

4208. Gasoline. Petrol (Briush); Benzin (German). A
mixture of C, to C;, hydrocarbons. Natural gasoline. ob-
taned by fractionai disullation of petroleum contains mostly
saturated hydrocarbons; but the ordinary commercial grades
of motor gasoline contain paraffins. olefins, naphthenes, and
aromatics, all in substantial concns. Motor gasolines are
made chiefly by cracking processes, in which heavier petr
fractions are converted nto more volatile fractions by ther-
mal or catalytic decompn. (Where petr is scarce, as in Ger-
many, gasoline also has been made commercially by catalyt.
¢ high-pressure hydrogenation of soft coal and by catalytic
synthesis of hydrocarbons from carbon monoxide and hy-
drogen.) Most gasolines sold in the U.S.A. contain 2 minor
proportion of tetraethyllead, which is added n conens not
esceeding 3 ml per gallon of motor gasoline 10 prevent
“knock™ in engmmes in which the gasoline is used as fuel.
Knock is the audible manilestation of an excessive rate of
pressuse rise when the gasoline vapor s igmited under com-
pression (n an engine. (The relative knocking tendencies of
gasolines are measured 1n terms of “Octane Number,” which
1» defined as the percentage of iso-octane, having 100 Oc-
tane No.,” to be blended wath n-heptane, having *'0 Octane
No." by defimiuon, 1 order to obtan the same degree of
knock as is obtaned with the gasoline being rated, under
\tandard condiions 1n a standardized test engine.)

Commercial grades of tetrasthyllead or Ethyl fluid typi-
cally contain about 63% tetracthyllead and about 35% ethyl.
ene dichlonde or dibromide, which aids in cvacuaung the
products of combusion of the lead compd {rom ¢ngines. In
sddition, the Muid contains a red or a blue dye. All leaded
gasolines are dyed for recognition and should be used only
33 matar fuel. Other matenals occasionally blended 1n gaso-
line 1o decrease knock. particularly 1n Europe, are benzene
and ethanol. Comprehensive review: Lane, “Gasohine and

Consult the cross index before using this section.

METLC /00T L s

4210

Other Motor Fuels™ 1n Kirk-Othmer Encyclopedia of Chem-
ical Technology vol. 10 (Intcrscience, New York, 2nd cd..
1966) pp 463-498

Gasoline 1s a highly flammable, mobile liq with character-
i1stic odor. 1t evapocates quickly: Flash pt about — SO°F or
—45°C. Explostve linuts, vol % 1n mr: lower § 3, upper 6.0
sp gr 60/60°F: 0.72 t0 .76 Inutial bp I9C; after 10% dis-
tilled bp 60° after 507 bp 1107 after 90% bp 170, final bp
204°. Insol in water; freely sol in abs alcohol, ether, chloro-
form, benzene. Dissolves fats, ots, natural resins.

Usé: As fuel in internal combusion cngines of the spark-
ignited, reciprocating type. Caution: Ingestion causes ine-
tnauon, vomiting, verngo. fever, drowsiness, coalusion.
cyanosis. aspiration causes bronchitis or pneumon. Inha-
lation causes intense burning in throat and lungs: possibly
bronchopneumonia.

4209. Gastriny, Heptadecapeptide hormones isolated
from the mucosal lining of the gastnc antrum of vanous
mammalian species. Highly potent gastne secretion stimu-
lants first discovered in 1908 by J. S. Edkins: Proc. Roy. Soc.
London 76B, 376 (1905). Present in two forms, gastnn I and
gastnin I1, which are identical in amino acid sequence wath
the latter having sulfated tyrosine residues. There 13 rela-
tively lLittle sequence vanation among vanous mammalian
gastrins: all possess the same amino acd seQuence in the
brologically impartant C-termunal region.

1Y E)
5=0X0-Pro=Gly~Pro-Trp-Lou-Gly~Glu-Glu-Glu-Clu=-

n 17
Ala=Tyr-Gly-Trp-iet -Asp-Pho-NHz

human gastrin |

Structure of porcine gastrins: Gregory et gl Narure 204,
391 (1964); human gastnns: Bentley er al, 1bid. 209, 583
(1966). Synthesis of porcine gastrin: Anderson et al, 1bid.
204, 933 (1964); hwnan: Bcacham er al. ibid. 209, 583
{1966); human and campine: Agarwal, Kenner, J. Chem. Soc.
(C) 1969, 2213; ovine: Agarwal et al. ibid, 954; lehne:
eidem, Experentia 23, 346 {(1969). Review of chemical stud-
ies: Kenner, Sheppard, Proc. Roy. Soc. London 170B, 89
(1968). Review of physiological advances: Gregory, bid.
81. General reviews: Sonders, Schimmel, Am. J. Med, 49,
380 (;970); McGuigan, Vitam. Horm. (New York) 32, 47-88
1974).

4210. Gaultherin, 2-{(6- O-8-0- Xylopyranozyl-8-0-glu-
copyranosylloxyjbenzoic acid; methyl salicylate-2-glucoxylo-
side; methyl salicylate-2-primeveroside; monotropitin;
monotropitoside. C,oH,O,y mol we 446.40. C 51.12% H
5.87%. O 43.01%. 1In the wintergreen plant, Gaulthena pro-
cumbens L., \n Monoiropa hypopitys L., Enicaceae \n Betula
lenta L.. Beruloceae, sn Sptraes ulmana L. and S. filipendula
L., Rosaceae: Bndel, Compt. Rend. 177, 642 (1923); 179, 991
(1924); 180, 1421, 1864 (1925); Bndel, Gnllon. bid. 187, 609
(1928). Synthesis: Robertson, Waters, J. Chem. Soc. 1931,
1881. On hydrolysis with 3% H,SO, gaultherin forms | mol
methyl salicylate, | mol D-glucose and | mol D-xylose. En-
2ymatic hydrolysis gives methyl sahicylate and pnmeverose
(glucoxylose).

COOCTly

O-primeverose

Needles 1n star formation {rom 99% acetone. mp 180"
[a]ff —58°(c = 2). Sol mn water and nlcohol, stightly sol in
cthyl acetate, acetone; insol in ether.

Note: The older literature regards gaultherin as methyl-
salicylate-D-glucoside

Gaultherioside, C\\H,/O. ethyl primeveroside. mp 185"
{alp —58. Gaulthcnoside forms glucose. xylose, and EiOH
on hydrolysis with 3% H,SO,.

Page 563
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FIRE

o)

R EXPLOSION

Will burn. May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.
Contamner may explode in heat of fire.

Vapor explosion hazard indoors, outdoors or in sewers.
Runotf to sewer may create fire or explosion hazard.

HEALTH HAZARDS

FIRE

Vapors may cause dizziness or suflocation.

Contact may irritate or burn skin and eyes.

Fire may produce irritating or poisonous gases.

Runotft from fire control or dilution water may cause pollution.

EMERGENCY ACTION

Keep unnecessary people away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear self-contained breathing apparatus and full protective clothing.

Isolate for 1/2 mile in all directions if tank or tankcar is involved in fire.

FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.
Also, in case of water poliution, call iocal authorities.

Small Fires: Dry chemical, CO2, water spray or foam.

Large Fires: Water spray, fog or foam.

Move container from firg area if you can do it without risk.

Stay away from ends of tanks.

Cool containers that are exposed to flames with water from the side until well
after firg is out.

For massive fire in cargo area, use unmanned hose holder or monitor nozzles.

I this is impossible, withdraw from area and let fire burn.

Withdraw immediately in case of rising sound from venting safety device or
discoloration of tank.

SPILL OR LEAK

No flares, smoking or flames in hazard area.

Stop leak it you can do it without risk.

Use water spray 1o reduce vapors.

Small Spills: Take up with sand, or other noncombustible absorbent material,
then flush area with water.

Large Spills: Dike far ahead of spill for later disposal.

FIRST AID

Move victim to fresh air; call emergency medical care.

If not breathing, give artificial respiration.

If breathing is difficult, give oxygen.

In case of contact with material, immediately flush skin or eyes with running
waler or at least 15 minutes,

Remove and 1solate contaminated clothing and shoes.

3-12



_isaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

GALLIUMAID NITRATE (1:3)

CAS RN: 13494901 NIOSH #: LW 9625000
mf: N3O+ Ga; mw: 255.75

White, deliquescent crystals. mp: decomp @ 110°, bp:
— Gaz03; @ 200°.

TOXICITY DATA: 3
skn-mam 500 mg SEV

dnd-mam:lym 40 umol/L

orl-mus LDS50:4360 mg/kg

scu-mus LD30:600 mg/kg

wn-hmn TDLo:7 mg/kg TFX:CNS
wn-hmn TDLo:7 mgskg TFX:GIT
vn-hmn TDLo: 144 mg/kg TFX:BLD

CODEN:

GISAAA 45(10),13,80
JCHODP 7,411,76
GISAAA 45(10),13,80
GISAAA 45(10),13,80
CTRRDO 62,1449,73
CTRRDQ €2,1449,78
CTRRDO 62,1449,78

iprerat LDS0: 68 mg/kg EQSSDX 1,1,75
scu-rat LDLo?72 mg/kg INMEAF 12,7,43
ipr-mus LDS0:80 mg/kg EQSSDX 1.1,75

Reported in EPA TSCA Inveatory, 1980.

THR: In humans it causes CNS problems; GIT effects
and damage to blood. HIGH ipr, scu. See also gallium
compounds.

Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

GALOXOLIDE

S RIN: 1222055
CmHuO; mw: 258.44

NIOSH #: GY 0790000

SYN: 1,3,4,6,7.8-HEXAHYDRO-4,6,6,7,8,8-HEXAMETHYL-CYCLD-
PENTA-GAMMA-2-BENZOPYRAN

TOXICITY DATA: 2 CODEN:
ska-rbt 500 mg/24H MOD FCTXAY 14,659,76

Reported in EPA TSCA Inventory, 1980.

THR: MOD skn irr.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

GAS OIL

Yellow liquid. flash p: 150°F; d: 1; lel = 6.0%; uel =
13.5%; autoign temp: 640°F; bRange: 230°-250°.

THR: Unk. See also kerosene.

Fire Hazard: Mod, when exposed to heat or flame.
Explosion Hazard: Mod, when exposed to heat or flame.
To Fight Fire: Foam, COj;, dry chemical.

Incomp: Oxidizing material.

GASOLINE (from 50-100 octane)
CAS RN: 8006619 NIOSH 4#: LX 3300000

Clear, aromatic, volatile liquid, a mixture of aliphatic
hydrocarbons. flash p: —50°F, d: <1.0, vap. d: 3.0-4.0,
ulc: 95-100, lel = 1.3%, uel = 6.0%, autoign. lemp.:
6°-853°F. bp: Initially 39°; after 10% distilled = 60°;

T 50% = 110°; after 90% = 170°; final bp: 204°.

150l in H,0, frecly sol in abs alc, ether, chloroform,
Niene.

A
ARSI |

g e ' L .f‘/ s S,
AN Y : '

GEDUNIN 1471

SYN: reTroL

TOXICITY DATA: 32

eye-man S00 ppm/!H MOD

eye-hmn 140 ppm/8H MLD

thl-man TCLo:900 ppm/I1H
TFX:CNS

ihl-mam LCLo: 30000 ppm/3M AEPPAE 138,65.23

TLV: Air: 300 ppm DTLVS® 4,203,80. Toxicology Re-
view: 2T7ZTAP 3,72,69. Reported in EPA TSCA Inven-
tory, 1980.

THR: HIGH to MOD via inhal route. Repeated or pro-
longed dermal exposure causes dermatitis. Can cause
blistering of skin. Inhal and via oral routes causes CNS
depression. Pulmonary aspiration can cause severe
pneumonitis. Some addiction has been reported to inhal
of fumes. Even brief inhal of high conc can cause a
fatal pulmonary edema. It can cause hyperemia of the
conjunctiva and other disturbances of the eyes. The
vapors are considered to be mod poisonous. If its conc
in air is sufficiently high to reduce the oxygen content
below that needed to maintain life, it acts as a simple
asphyxiant. Gasoline is a common air contaminant.
Ses mineral oils.

Fire Hazard: Dangerous, when exposed to heat or flame;
can react vigorously with oxidizing materials,

Explosion Hazard: Mod, when exposed to heat or flame.

Disaster Hazard: Dangerous, in the presence of heat or
flame.

To Fight Fire: Foam, CO., dry chemical.

GASOLINE (100-130 octane)

Flash p: —50°F, autoign. temp.: 824°F, lel = (.39,
vel = 1.1%.

Fire Hazard: Dangerous, via heat, flame or oxidizers.
To Fight Fire: Water spray or mist, CO3, dry chemical.

GASOLINE (115-145 octane)

Flash p: —50°F, autoign. temp.: 880°F, lel = 1.29%,
uel = 7.1%.

Fire Hazard: See Gasoline (100-130 octane).
To Fight Fire: See Gasoline (100-130 octane).
For further information see Vol. 1, No. 8 of DPIM Report.

GASOLINE ENGINE EXHAUST “TAR"
NIOSH #: LX 3350000

CODEN:
CANCAR 15,103,62

CODEN:

AEHLAU 1,548,60
JIHTAB 25,225,43
JIHTAB 125,225,43

TOXICITY DATA: 3

skn-mus TDLo: 110 gm/kg/
69W-1:CARC

Toxicology Review: ACRSAJ 7,475,63.

THR: An exper CARC,

GEDUNIN

CAS RN: 2629110
mf: CzaH;eo-]; mw: 484.64

TOXICITY DATA: 3
scu-rat TDLo: 1040 mg/kg/
65W-1:ETA

NIOSH #: WH 1318000

CODEN:
BJCAAL 20,134,66

SRS L
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INCIDENT MITIGATION AND TREATMENT METHODS

CLASS PROBLEM

INTRODUCTION

The compatibilities of hazardous materials are determined through
controlled bench-scale experimentation. However, to minimize the number
of trial and error mixture experiments, a safe approach is to first
predict the possible reactions which may take place between specific
compounds or classes of compounds.

OBJECTIVE

This exercise is designed to be used in conjunction with the EPA
publication entitled "A Method for Determining the Compatibility of
Hazardous Wastes." Participants should become familiar with the use of
the compatibility scheme presented here. Participants should also gain
an appreciation of the limitations associated with such schemes.

PROCEDURE

The reactions between materials of known origin, composition, or
reactivity can generally be predicted by the method used here. The
tables, charts, and appendices found in the manual, as well as other
sources of information may be used to complete this exercise. Remember
that when using this scheme, compatibility can only be predicted on a
one-to-one basis with each constituent of each mixture. Synergystic or
antagonistic effects cannot generally be anticipated.

EXERCISES

A. For the following materials, determine the Reactivity Group Mumber(s)
(RGN) and Reactivity Group Name(s):

Material RGN Group Name

-/
1. Nitric Acid 2 a‘“‘”// ez

2. Picric Acid .
(75%,6 Trinitrophenol) 7 reriin g %

4. Methyl Methyacrylate

,cﬂ3. tthyl Benzoate
(CoH5CO0GHS) &5&\4__
cqﬂgcaocaﬂg
/3, 163



EXERCISE A - Continued

Material RGN Group Name

5. Styrene (Vinyl Benzene) /él 28 /0?) fa‘%}ﬁ%&g’w
6. cis-3,4 E\y;]opentan 6/ Wo‘_z/ %; é

7. Peroxybenzoic Acid 3@ 3 au:/&/} &?&,m

EXERCISE B For the following industries, determine the waste stream component,
the RGN, and the group name:

Industry Waste Stream RGN Group Name

1,3¢,

2. /o]

W
%L&M:ff:«e oodlidipy

%”h W? ’&a’w

EXERCISE C}what would be the result of mixing the following? B?@N// /
- vyvtw
1. Potassium & Water 27 /0 7 106

2. lsopropyl Alcohol & Cr:;sote OK
/

3. Strong Oxidizers & Refuse (organic) . {1’2 # /
/04 D a2
4. Paint Sludge & Toluidine (all isomers) M%/" ﬁw/%

"/

1. Phenol Production



EXERCISE C - Continued

5. Calcium Hypochlorite & Kerosene

101

EXERCISE D The contents of two small storage tanks are to be transferred to a
tank truck for off-site disposal. Given the contents of each tank,
deternime if any incompatible mixtures may result. Use the worksheet

provided.
Waste Tank A Waste Tank B
Benzaldehyde g Propanol 27
Benzene [ (» Ammonium Nitrate o2
Styrene Monomer Aniline 7
Trichloroethylene [7
WORKSHEET
Waste A Source
Waste B Source
Name of Waste
Evaluation Date
(3]
E
2
WASTE B
WASTE A
> 3d .
.; Z l‘/
FETIREN
o 2tV
% O "N

Reactivity
Name Group No.

z D‘\ ot X
26,103
/b aravd
/7 oW | %<







INCIDENT MITIGATIOM AND TREATMENT METHODS
CLASS PROBLEM: NAMPA,ID
The groundwater aquifer underlying the city of Mampa, Idaho has been
contaminated with a 1ight petroleum-type material for a number of years.
During certain times of the year, the water table is close to the ground
surface resulting in these materials collecting in basement sumps and
causing fumes to permeate huildings in the downtown area.

Using the information supplied (Table 1 and Nampa, Idaho map), design
and carry out a groundwater study -which will:

a. Determine the direction of groundwater flow,

b. Determine the extent of contamination of petroleum materials.
c. Determine the possible source(s) of the contamination.
Approach

An approach to this study would be to:

1. Plot on the map the height of water in each test well from the

piezometer readings (Table 1) and determine the direction of ground-
water flow.

2. Determine (and plot) which wells indicate high, low, or no
contamination.

MDE/EPA/1-85



ABBREVIATIONS USED ON MAP

A Trimbull 011

B Townpump

€ JSinclair
Chevron

E Union

F Fleetway

G Ace 0i1






TABLE 1

DATA ON TEST WELLS
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DATL

HOLE # DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
1 7/20/81 NW corner of lst St. S. 0-1 Asphalt & Concrete Top ofggasing Nothing Observed
and 14th Ave, 1-3 Brown Silty Sand 2484 .4
3-12 Brown Sand - Medium Dcpth of Water (7/30) 74,5 - 74.77
12-20 Coarse Sand & Fine Gravel 9.72
Water Table )
2474.77 1-28
-~
Z 1/20/81 West side of 14th Ave. 0-1 Asphalt & Concrete Top of Casing Nothing Observed
at alley between 1lst St. 1-3 Brown Silty Sand 2482.46
S. and Front.St. 3-12 Brown Sand -“Medium Depth of Water (7/30)
12-20 Coarse Sand & Fine Gravel 8.12
Water Table
2474 .34
3 1/21/81 Alley between 14th & 13th 0-7 Asphalt & Fill Top of Casing Gasoline oldor.
Ave. between 1st St. S. 7-12 Sand, Brown & Silt 2483.45 HNU Reading:
and Front St. 12-20 Sand & Fine Gravel Depth of Water (7/30) 160 downhole
9.71 60 mud
Water Table
2473.74
4 1/21/81 40' wiest of alley that 0-1 Asphalt Top of Casing Gasoline odor.
recovery sump is located 1-12 Brown Sand 2483.08 HNU - 150 dowun hole.
on 13th Ave. 12-20 Brown Sand & Fine Gravel Depth of Water (7/30)
9.56
Water Table
2473.50
5 7/21/81 95' from F4 & 30' north 0-1 Asphalt & Fill Top of Casing Slight smell.
of alley on 13th Ave. S. 1-10 Fine Brown Sand 2482.43 « HNU - 2 in mud
between lst St. S. 10-20 Sand & Fine Gravel Depth of Water (7/30) 6 in down hole.
and Front St. 8.99
Water Table
2473.44
6 7/21/81 Alley in block between 0-5 Fill & Brick Top aof Casing Stight odor.
12th & 13th Ave behind 5-12 Brown Sand 2483.05 HNU - 6 down hole.
7 Seas Tavern. 12-20 Sand & Gravel

Depth of Water
9.86

Water Table
2473.19

(7/30)



UATLE

OLE & DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
7 7/21/81 SE corner of 13th Ave. S. 0-1 Asphalt Top of Casing Dark sand with gasoline
and lst St. S. 1-10 Brown Sand 2483.88 odor.
10-20 Sand & Fine Gravel Depth of Water (7/30) HNU > 200 in mud
9.93 130 down hole
Water Table
2473.95
8 7/22/81 On 1st St. S. at alley 0-1 Asphalt Top of Casing Smell of gasoline.
between 13th & 14th Ave. 1-15 Brown Sand 2484 .45 HNU - 130 down hole.
15-20 Fine Sand & Gravel Depth of Water (7/30)
10.21
Water Table
2474.24
g9 7/22/81 On lst St. S. between 0-1 Asphalt Top of Casing No odor.
14th & 15th Ave. in 1-14 Brown Sand 2485.70
middle of street. 14-20 Fine Sand & Gravel Depth of Water (7/30)
10.06
Water Table
2475.64
10 1/22/81 14th Ave. & 1st St. S. 0-1 Asphalt Top of Casing Strong smell of fuel »itl.
SE corner. 1-12 Brown Sand 2485.77 HNU - 150 in wud
12-20- Black Gravel & Sand Depth of Water (7/30) 50 down hole
10.50
Water Table
2475.27
11 7/21/81 14th Ave. between lst . 0-1 Asphalt Top of Casing Fuel oil smell.
and 2nd St. by Consumer's 1-10 Gray Sand 2487.25 - HNU > 200 in mud
Market driveway. Dark gray to black Depth of Water (7/30) 120 down hole
10-20 Coarse Sand 11.92
Water Table
2475.33
12 7/23/81 Alley between 1st & 2nd 0-1 Asphalt and Fill Top of Casing Nothing observed.
in.block between 13th 1-15 Brown Silty Sand 2487.95
& 14th Ave. S. 15-20 Brown Sand Depth of Water (7/30)
13.01

Water Table
2474.94



DATE

MOLE & DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
13 7/23/81 NE corner of 14th Ave. S, 0-1 Asphalt Top of Casing Clean
and 2nd St. S, 1-25 Brown Sand 2491.56
Depth of Water (7/30)
16.03
Hater Table
2475.53
14 7/23/81 Alley midway between 1st 0-1 Asphalt Top of Casing Gasoline odor.
& 2nd St., block between 1-15 Gray Sand 2488.25 HNU - 200 in mud.
14th & 15th Ave. S. 15-20 Gray Sand & Silt Depth of Water (7/30)
12.20
Water Table
2476.05
15 7/23/81 Entrance to alley on 2nd 0-1 Asphalt Top of Casing Clean
St. S. bLetween 14th & 1-8  Brown Silty Sand 2450,94
15th Ave. S. 18-20 Brown Sand & Gravel Depth of Water (7/30)
21-25 Sand 14.91
Water Table
2476.03
16 7/23/81 NE corner of 2nd St. S. 0-1 Asphalt & Fill Top of Casing HNU - 5 in mud
and 15th Ave. 1-15 Brown Silty Sand 2489.59 8 down hole
15-20 Fine Sand & Gravel Depth of Water (7/30)
11.99
Water Table
2477.60
17 1/23/81 N end of alley in block 0-1  FilY Top of Casing Clean
between 2nd & 3rd St. S. 1-20 Brown Coarse Sand 2489.19
and 15th & 16th Ave. S, Depth of Water (7/30)
10.75
Water Table
. 2478.44
18 7/23/81 Alley about midway between 0-1 F111 Top of Casing Clean
1st & 2nd in the block 1-10 Brown Sand 2487.33
between 15th & 16th Ave. 10-13 Silty Sand Depth of Water {7/30)
S0. 13-20 Coarse Sand 9.75

Water Yable
2477.58



DATE

HOLE # DRILLED _LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
19 7/24/81 Hest side 15th Ave. S. 0-1 Asphalt & Fill Top of Casing HNU - 100 ppm down hole
betwaen 1st & 2nd about % 1-12  Silty Sand 2488.14
block north of 2nd St. S. 12-20 Black Sand (0ily) Depth of Water (7/30)
11.31
Water Table
2476.83
D 7/24/81 West side of 15th about 0-3 Fill Top of Casing Clean
midway between 1st & 2nd 3-10 Brown Sand & Silt 2487.30
St. S. (Back of curb) 10-20 Coarse Sand Depth of Water (7/30)
10.75
vlater Table
2476.55
21 7/24/81 North corner at inter- 0-1 Asphalt & Fill Top of Casing Oily
section of 2nd St. S. & 1-12 8rown Sand 2489.74
15th Ave. S. 12-20 Coarse Gray Sand Depth of Water (7/30)
12.68
Water Table
2477.06
22 71/24/81 North side of 2nd St. S. 0-1 Asphalt Top of Casing Clean
at entrance to alley in 1-12 Brown Sand 2488 .66
block between 15th & 16th 12-20 Coarse Gray Sand Depth of Water (7/30)
Avenue. 10.68
Water Table
2477.98
23 7/24/81 South corner of intersection 0-1 Asphalt Top of Casing Clean
of 15th Ave. at 2nd St. S. 1-8 Brown Sand & Silt 2489.54
8-20 Coarse Sand & Silt Depth of Water (7/30)
11.56
Water Table
2477.68
24 7/24/81 Behind American Legion in 0-1 Gravel Top of Casing Clean
parking lot. About % block 1-12 Brown Sand 2488.96
N of 2nd (in alley). 12-20 Coarse Sand Depth of Water (7/30)

11.26
Water Table
2477.70



DATE

HOLE # DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
25 7/25/81 S. 15th Ave. 50' from 1st 0-1 Asphalt & Gravel Top of Casing Cleaq - water heard
St. on west side. 1-12 Brown Sand 24°25.14 running into hole.
! 12-20 Coarse Sand & Fine Gravel Depth of Water (7/30)
9.36
Water Table
2475.78
26 7/25/81 150" from 1st St. on S. 0-3 Asphalt & Concrete Top of Casing Clean
13th Ave., east side 3-7 Brown Sand 2486.70
between lIst St. S. & 7-20 Brown Silt Depth of Water (7/30)
2nd St. S. 12.43
Water Table
2474.27
27 1/25/81 25' N. of 1st St. on 15th 0-1 Asphalt Top of Casing Odor, but not fuel.
Ave, west side. 1-7 Brown Sand 2484 .32 HNU - 15 down hole.
7-20 Brown Silt Depth of water(7/30)
8.92
Water Table
2475.40
28 7/25/81 150' N. of Ist St. on 15th 0-1 Asphalt & Gravel Top of Casing Negative
Ave, west side. 1-12 Light Brown Sand 2483.53
12-20 Coarse Sand Depth of Water (7/30)
8.89
Water Table
2474.64
29 1/25/81 End of 15th Ave. 300’ 0-1 Gravel ' Top of Casing Negative
N. of 1st St. S., west 1-20 Brown Sand 2482.70 )
side. Depth of Water (7/30)
8.90
Water Table
2473.80
30 1/217/81 1st St. S. at NE corner 0-1 Asphalt Top of Casing Negative
of Wall Street. 1-8 Brown Sand 2484.33
8-12 Silty Sand Depth of Water (7/30)
12-20 Coarse Sand 10.93

Water Table
2473.40



DATE

HOLE DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
31 7/27/81 Across street from Zip 0-1 Asphalt Top of Casing Odor
Inn Lounge on Wall St. 1-2 Light Sand 2483.10 120 HNU reading down
about 2/3 block south of 2-8 Dark Sand Depth of Water (7/30) hole.
Front St. in parking lot. Encountered a basement floor. 10.04
B8-14 Dark Sand Water Table
14-20 Gray Sand 2473.06
32 7/27/81 Front St. at foot of 0-2 Asphalt Top of Casing Negative
13th Ave. S. 1-4 Brown Sand 2481.17
4-20 Silty Sand Depth of Water (7/30)
7.94
Water Table
2473.23
33 1/27/81 Front St. at foot of 0-1 Asphalt Top of Casing Negative
Wall St. 1-4 Brown Sand 2481.74
4-20 Silty Material Depth of Water (7/30)
8.90
Water Table
2472.36
34 7/21/81 Front St. at foot of 0-1 Asphalt Top of Casing Strong Odor
12th Ave. S. 1-20 Coarse Sand 2482 .57
Depth of Water (7/30)
10.21
Water Table
2472.36
35 7/217/81 12th Ave 150' south of 0-1 Asphalt Toﬁ of Casing Odor
Front St. on east side. 1-20 Coarse Sand 2482.42 .
: Depth of Water (7/30)
9.86
Water Table
‘ 2472 .56
36 1/27/81 East side of 12th Ave S. 0-1 Asphalt Top of Casing Strong Odor
about midway between Front 1-5 Silty Sand 2484.03 Black, stained sand.
and 1st St. S. 5-20 Coarse Sand Depth of Water (7/30)

11.13
Water Table
2472.90



DATE

OLE # DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
37 7/27/81 1st St. S. and 12th 0-1 Asphalt Top of Casing Negative
Ave., NE corner. 1-5 Brown Sand 2484.92
5-20 Coarse Sand Depth of Water (7/30)
11.84
Water Table
2473.08
38 7/27/81 Front St. 25' east of alley 0-1 Asphalt Top of Casing Black, stained sand
between 11th & 12th Ave.S., 1-3 Silty Sand 2482.93 10-11 feet.
north side of- street. 3-20 Coarse Sand Depth of Water (7/30) Odor
10.85
Water Table
2472.18
39 7/28/81 Front St. on east side of 0-1 Asphalt Top of Casing Qily sand - lighter
11th Ave S. 1-3 Silty Brown Sand 2483.84 than other holes on
3-20 Coarse Sand Depth of Water (7/30) Front Street.
11.85
Water Table
2471.99
40 1/28/81 Alley between 11th Ave. S. 0-1 Asphalt Top of Casing Negative
and 12th Ave, midpoint be- 1-20 Coarse Sand 2484.09
tween Front & lst St. S. Depth of Water (7/30)
10.21
Water Table
2472.36
q1 7/29/81 Front St. about 100' west 0-1 Asphalt Top of Casing Clean
of 11th Ave. underpass. 1-20 Sand, Medium Brown 2484.91 .
Depth of Water (7/30)
13.48
Water Table
2471.43
42 7/29/31 About midway in alley 0-1 Asphalt Top of Casing Well encountered
between Front & 1st in . 1-15 Sand & Silt, Brown 2486.02 coarse sand, stained
block between 10th & 11th 15-20 Sand, Black Stained

Ave. S.

Coarse

Depth of Water
13.36

Water Table
2472.66

(7/30)

black and having odor
of stove agil.



DATE

HOLE 4 DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
43 1/29/81 lst St. at entrance to alley 0-1 Asphalt Top of Casing Negative
between 10th & 11th Ave. 1-3 Sand, Fine Gray 2485.16
S., north side. 3-12 Silt & Fine Gray Sand Depth of Water (7/30)
12-15 Sand, Gray to Brown 12.65
15-20 Sand, Coarse Brown Water Table
2472.51
44 1/29/81 East side of 10th Ave. S. 0-1 Asphalt Top of Casing Negative
about midway between Front 1-12 Silt & Brown Sand 2485.12
and 1st Street. 12-20 Sand, Medium Brown Depth of Water (7/30)
13.23
Water Table
2471.89
15 7/29/81 North side of Ist St. S. at O0-1 Asphalt .Top of Casing Slight odor of gasoline.
corner of 10th Ave. S. 1-15 Silt & Sand, Brown 2484 .51
15-20 Sand & Fine Gravel, Gray Depth of Water (7/30)
12.35
Water Table
2472.16
46 7/30/81 Northwest corner of 15th 0-1 Asphalt Top of Casing Negative
Ave at 3rd St. S. 1-18 Sandy Clay 2490.34
18-25 (Clay Depth of Water (7/30)
11.34
Water Table
2479.00
47 1/30/8) North side of 3rd St. S. 0-1 Asphalt Top of Casing Negative
about 20' west of alley 1-20 Sandy Clay 2489.99
in block between 15th Depth of Water(7/30)
and 16th Avenue. 10.13
Water Table
2479.86
48 7/30/81 Northeast corner of 16th 0-1 Asphalt Top of Casing Negative
Ave and 3rd St. S. 1-20 Sandy Clay 2488.86
Depth of Water (7/30)
7.11

Water Table
2481.75



Loa

DATE
DRILLED

LOCATION

DRILL LOG (ft)

ELEVATIONS COMMENTS

19

7/30/81

Center of 1st St. S. at

alley'in the block between
18th & 19th Ave S.

0-1
1-20

Asphalt
Sandy Clay

Top of Casing

2489.10

Depth of Water (7/30)
11.01

Water Table

2478.09

Negative

7/30/81

Parkway at southeast
corner of Front St.
10th Ave S.

0-1

and 1-20

Fill
Silt and Sand

Top of Casing Negative
2485.99

Depth of Water (7/30)

14.65

Water lable

2471.34

52

7/30/81

North side of Front St.
near mid block between
13th & 14th Ave.S.

0-1
1-20

Asphalt
Silt and Sandy Brown

Top of Casing

2481.03

Depth of Water (7/30)
7.26

Water Table

2473.77

Negative

S7

6/30/81

18th Ave N and Railroad St.

Top of Casing

2479.22

Depth of Water (7/31)
4.86

Water Table

2474.36

Constructed by Southwest
Idaho Health District.

S8

6/30/81

Nl 7/28/81

16th Ave N and lst St N
beneath overpass.

llest side of railroad
property 150' north of
tracks. 100' east of
11th Ave underpass.

0-1
1-20

Gravel
Coarse Sand & Silt

Top of Casing
2475.27-

Depth of Water (7/31)
3.28 "

Water Table

2471.99

Top of Casing Negative
2482.49

Depth of Water (7/30)

12.15

Water Table

2470.34



DATE

Ave, north side of 1st St. N.
North side of 1st St. No.

1-20 Silty Brown Sand

2473.24

Depth of Water (7/30)
5.79

Water Table

2467 .45

HOLE # DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
N2 7/28/81 RR property 150' east 0-1 Topsoil Top of Casing HNU - 15 down hole
of FNl 1-6 Fill, Stone 2482.94
6-12 Clay Depth of Water (7/30)
12-20 Coarse Sand & Clay 12.78
Water Table
2470.16
N3 7/28/81 11th Ave. N, 1lst N, 0-1 Gravel Top of Casing HNU - 6 down hole
SE corner just off pavement. 1-5 Brown Sand 2473.83
5-20 Coarse Sand Depth of Water (7/30)
6.52
Water Table
2467.31
N4 7/28/81 Ist St. N 250' east of 0-1 Asphalt Top of Casing No HNU readings.
11th Ave. 1-5 Brown Silty Sand 2474.15
5-20 Coarse Sand Depth of Water (7/30)
6.45
Water Table
2467.70
NS 7/28/81 1st St. N 150' east of 0-1 Asphalt Top of Casing Negative
11th Ave. 1-6 Silty Brown Sand 2474.29
6-20 Coarse Sand Depth of Water (7/30)
6.85
Water Table
2467.44
NG 7/28/81 Ist St. N 11th Ave 0-1 Asphalt Top of Casing Negative
northwest corner of 1-20 Silty Brown Sand 2473.52 .
intersection. Depth of Water (7/30)
6.05
Water Table
2067.47
N7 7/29/81 Ist St. 100' west of 11th 0-1 Asphalt Top of Casing Negative



DATE

10LE # DRILLED LOCATION DRILL LOG (ft) ELEVATIONS COMMENTS
NS 71/29/81 Ist St. N 200" west of 11lth Heavy Clay Top of Casing HNU - 100 ppn
Ave,  N., south side of 1st ' 2473.35
St. N. Depth of Water (7/30)
6.35
Water Table
2467.00
N9 7/29/81 st St. N 200' east 0-1 Asphalt Top of Casing Negative
of 12th Ave N. 1-3 Silty Brown Sand 2474 .24
3-20 Coarse Brown Sand Depth of Water (7/30)
5.89
Water Table
2468.35
N10 7/29/81 Alley between 11th N Coarse Sand Top of Casing Negative
and 12th N 200' from 24713.51
- 1st St. N. Depth of Water {7/30)
6.44
Water Table
2467.07
N1l 7/29/81 South of Goodyear Store 0-2 Silty Sand Top of Casing Negative
vacant Ist in lot behind 2-20 CQlay 2471.53
curb and sidewalk. Depth of Water (7/30)
5.03
Water Table
2466.50
N12 7/30/81 North side of Railroad St 0-2 Fill Top of Casing Negative

about 200' west of large
drainage ditch. (to Indian
Creek)

2-20

Silt and Sand, Brown

2481.12

Depth of Water (7/30)
0.00

Water Table

2481.12

Flowing artersian well
about 30' north. Area
is water logged.



INCIDENT:

LOCATION:
BACKGROUND:

Houston, Missouri PCP Incident
Class Problem

An above ground storage tank collapsed from its supports
causing breach of the tank and subsequent discharge of a large
amount of o0il containing a high concentration of
pentachlorophenol (PCP).

Houston Chemical Co., 2-1/2 miles south of Houston, Mo.

A representative of the Cairo Treating Plant of Houston

Chemical Company in Houston, Missouri, called the EPA Regional
Office at 8:30 a.m., June 18, 1979 to report a four-day-old
spill of an estimated 15,000 gallons of oil and penta-
chlorophenol (5% PCP by volume). This PCP/oil mixture is used
by the Cairo Plant as a preservative in a wood treatment
process. The initial spiller's report stated that the material
had been contained by a dike and was being removed by a pump
truck. The spiller reported no problem with the clean-up and no
potential for the product to enter drinking water supplies.

At approximately 4:30 p.m., June 18, a Missouri Conservation
Commission Agent called the Regional Spill Line and reported
that an estimated 90% of the spilled product had escaped the
plant containment structures and had been temporarily caught in
a small farm pond, a tributary to Hog Creek and Big Piney
River. The pond reportedly was covered with a layer of PCP/o0il
and had very little free board to prevent discharge if rain,
which was predicted, occurred.

The threat of heavy rains and subsequent contamination of
public drinking water supply (Big Piney River) mandated
immediate action. On June 19, representatives of the U.S.
Environmental Protection Agency (EPA); Coast Guard (USCG);
Occupational Safety and Health Administration (OSHA); U.S. Food
and Drug Administration (FDA); U.S. Army Corps of Engineers
(USCE); Missouri Department of Health, Natural Resources,
Conservation, and Highways; and a commercial clean-up
contractor, met in Houston to determine the course of action to

be followed to alleviate the threat to public health and the
environment.

An early morning investigation revealed that the large storage
tank (21,300 gallons) collapsed after being filled to capacity
from a nearby mixing plant (see map). The west (front) end of
the tank struck the ground, the drain valve and pipe sheared
of f causing continuous discharge. Total spillage was estimated
at 15,000 gallons. The PCP/0oil ran down a dirt driveway. Some
of the material filled the holding pit behind the mixing
facility and overflowed through a drain pipe and into a drainage
ditch. The remainder of the mixture ran down the drive into the
same drainage ditch. The PCP/oil ran down the ditch, through a
culvert, under a side road, then through a culvert under U.S.
Route 63 into a water catch basin. The material then traveled
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TASK:

(1)
(2)

underground approximately 75 feet, leaching into a 7/10 acre
pond (roughly 250" X 122'). At the time of the investigation
the pond was covered with a 1/2" layer of PCP/oil. Under high
water conditions the water overflows the pond at the Northeast
corner spillway, draining into Hog Creek, then to the Big Piney
River. Further studies provided the following information:

There was a total fish ki1l in the pond.

. The tank was located in an undiked area, at the top of the
ridge to the west.

The pond is at a 20' lower elevation than the spill site.

The well located just south of the mixing facility was
fouled by the PCP/oil.

There are a number of residential wells in the vicinity.
The average depth of the pond is 6.6'.
The average temperature is 68°F (20°C).

Representatives of the Missouri Department of Conservation and
the U.S. Fish and Wildlife Service recommended a treatment
lTevel of 10 ppb in order to restore inhabitable conditions for
aquatic life.

Develop a control and clean-up nlan for this situation.

Using the information provided in the scenario and supplemental
information solve the following problems:

a. Determine the volume (gallons) of water in the farm pond.

b. Determine the volume {gallons) of spilled material on the
surface of the pond.

C. Determine the percentage of the spilled material collected
on the surface of the pond.

d. Determine the amount of PCP, in grams, in the pond water.
What, if any, assumptions must you make to solve this
problem?

e. Under”laboratory conditions it has been determined that one
brand of activated carbon has an adsorption capacity of
40 mg PCP/gm carbon. How much of this carbon is required
to remove all the PCP in the water? Is this answer
realistic? Why or why not?

CONVERSION FACTORS

1.06 qt/1 PCP Solubility: 14 mg/l
1 U.S. gallon = 0.1337 ft3 in Hp0 @ 20°C

2.2 1b/kg |

Sp. Gr. (PCP) = 1.978

Sp. Gr. (0i1) = 0.85 4



PENTACHLOROPHENOL SPILL NEAR HOUSTON, MO. - A FACT SHEET

A report of a "Penta" spill in Houston, Missouri, was received on the En-
vironmental Protection Agency's Environmental Action Line, a toll-free
telephone maintained in the Kansas City office. The information was
immediately given to the Emergency Response Section.

Phenol is a compound produced from coal tar and is used in making explosives
and synthetic resins. It is a strong corrosive poison. Pentachlorophenol
is produced by mixing phenol with chlorine. It is used as a wood
preservative to lengthen the 1ife of structural wood products. It's sodium
salts are widely used as pesticides.

Pentachlorophenol is toxic. A teaspoon to one ounce is a probable lethal
dose to a 150 pound man. It causes contact dermatitis and is absorbed
through the skin. Absorption and toxicity are increased by oils. The
pentachlorophenol spilled in Houston was mixed with o0il.

EPA was concerned about the chemical getting into drinking water supplies
because ingestion causes lung, liver, and kidney damage.

EPA got involved when conversations with the spiller and a Missouri
Conservation Commission agent revealed that the actions taken by the spilier
were inadequate to protect public health.

The Regional Response Team was activated to evaluate the situation and
determine if a Federal cleanup would be necessary to protect public health
and environmental resources.

The Regional Response Team is composed of representatives from State and
Federal agencies who can contribute to the identification of hazards and
clean-up actions.

Federal and State involvement is recommended for spills from 10 pounds up.
The Houston spill amounted to approximately 4,000 pounds.

The contaminated soil must be removed because the chemical will remain toxic
for an indefinite period of time. Children playing in a spill area a year
or more from now could suffer severe health effects from the mixture of oil
and Pentachlorophenol which saturated the soil.

The contaminated soil will be disposed of in Bob's Home Service Landfill in
Wright City, Missouri. This is an approved, permitted, hazardous waste
disposal site.

If the spiller had provided for on-site spill retention, the cost of the
cleanup would have amounted to approximately $5,000. Without such
precautions, the estimated clean-up cost is $500,000.

Under the Clean Water Act, the spiller may be responsible for the costs
incurred by the U.S. Government for the removal of the material.
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INCIDENT:

LOCATION:

DATE:

SITUATION:

Garland, Texas Derailment

CLASS PROBLEM

A train derailment involving approximately 5,500 gallons of
styrene monomer from a punctured railcar.

The derailment occured in a residential area on the south side
of Garland, Texas near the intersection of two heavily
travelled roads.

June 6, 1980

Seven cars derailed. Three were empty boxcars and four were
tankcars. One of the tankcars contained LPG, one contained
transformer 0il, and the two others contained styrene monomer.
The cars containing LPG and transformer oil were righted
without any significant discharge and removed from the site.
One of the two styrene cars was upside down and. leaked only
minimally from its dome before it could be righted and removed.
The other styrene car was punctured near the middle of ‘the
front bulkhead. The majority of the styrene was discharged
from this car,

Although no fire erupted after the deraiiment, a hazard still
existed. Vapors from the leaking styrene reached at least 20%
of the lower explosive limit near the site. This, coupled with
the hazards associated with rerailing the LPG car, prompted the
local Civil Defense Director to initiate an evacuation of
residents in the immediate vicinity of the derailment and those
living in a downwind area affected by the styrene.vapors. An
estimated 12,000 people were temporarily displaced from their
homes .

Before any attempts were made to re-rail the LPG car, the
leaking styrene car was plugged by a contractor hired hy the
railroad. The Garlad Fire Department doused the derajled cars
to reduce vapor emissions and to keep the cars from becoming
excessively heated by the mid-day sun. Although only 5,500
gallons of styrene was discharged, the additional 300,000 to
400,000 gallons of water used by the fire department magnified
the problem. Some of this styrene-water mixture overflowed
into the yards of adjacent residential lots. Much of the
material flowed through the yards into the street where it
entered into a storm sewer. The storm sewer eventually opened
into a short drainage ditch that flowed into a creek.

When the explosive hazard was thought to be minimal, the two
remaining cars were righted, rerailed, and removed. By Monday,
June 9, all but three of the evacuated families were permitted
to return home. The three remaining homes at 2149, 2145, and
2141 Sharon Drive, still had significant styrene vapor
concentrations inside the living quarters. These homes were
most directly impacted by the run-off of styrene and water when
the fire department hosed-down the derailed cars. The soil
near the deraiiment and in the yards of the three homes was
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TASK:

saturated with styrene and water. Two of the homes were built
on concrete slabs, so the water could not get underneath the
houses. The third house, at 2145, was built on a pier and beam
foundation, which allowed the crawl space to be soaked with
styrene/water mixture.

In a meeting of railroad, federal, state, and city officials on
Monday morning, June 9, it was agreed that further measures
were required to handle this problem.

Define the hazards of the situation and determine what
mitigative measures are necessary to remedy the problem.
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PHENYL ETHYLENE. Syns: vinyl benzene, siyrene
(monomer), cinnamene. Colorless, refractive, oily lig-
uid. C¢HsCHCH,, mw: 104.14, mp: —31°, bp: 146°,
lel = 1.19%, uel = 6.1%, flash p: 88°F, d: 0.9074 @
20°/4°, autoign. temp.: 914°F, vap. d: 3.6, fp: —33°,
ulc: 40-50.

Acute tox data: Inhal LCro (human) = 10,000 ppm
for § hr; inhal TCLo (humans) = 600 ppm — irr
effects; inhal TCro (humans) = 376 ppm — CNS
effects; inhal TCro (women) = 20 mg/m’ — glan-
dular effects; oral LDso (rat) = 5000 mg/kg; oral
LDs; (mice) = 316 mg/kg; inhal LCo (mice) =
10,000 ppm. [3]

THR = MOD via inhal and oral routes. It can cause
irt, violent itching of the eyes, lachrymation, and
severe human eye injuries. Its toxic effects are usu-
ally transient and result in irr and possible nar-
cosis. It is not considered a very toxic materal,
because under ordinary conditions it does not vapor-
ize sufficiently to reach a conc that can kill animals,
such as rats and guinea pigs, in a few min. Exper
have found that 10,000 ppm was dangcrous to
animal life in from 30-60 min, 2,500 ppm was
dangerous to life in 8 hrs, while 1,300 ppm was the
high amount which was found to cause no serious
systemic disturbances in 8 hrs. However, all ani-
mals exposed to these amounts did evidence eye and
nasal irr, while those exposed to 2,500 ppm or more
showed varying degrees of weakness and stupor, fol-
lowed by incoordination, tremors and unconscious-
ness. To produce this unconsciousness required 10
hrs at a conc of 2,500 ppm. From a study to deter-
mine the chronic effects of this material, it was dis-
covered that rats exposed to 1,300 ppm for from
7-8 hrs/day, 5 days/week, for 26 weeks, showed
evidence and definite signs of eye and nasal irr and
appeared unkempt, though they made a normal gain
in weight and presented no significant microscopic
tissue changes or changes in the blood picture.
Twelve rabbits exposed to 1,300 ppm for the same
period of time showed similar results with one un-
explained exception.

Fire Hazard: Dangerous, when exposed to flame,
heat or oxidants.

Explosion Hazard: Reacts violently with chloro-
sulfonic acid, oleum, H,SO.. [19]

Disaster Hazard: Dangerous, upon expaosure to heat
or flame; on decomp, emits acrid fumes; can react
vigorously with oxidizing materials.

Treatment and Antidotes: Personnel who show symp-
toms of irr or beginning narcosis due to exposure
to this material should be removed from exposure
and the symptoms will disappear. If the symptoms
persist, consult a physician,

To Fight Fire: Foam, CO,, dry chemical.

8657. Styrene. Eshenylbenzene; styrol: styroiene; cinna-
mene; ainnamol; phenylethylene, vinylbenzene. CiH,. mol
wt 104.14. C 92.26%, H 7.74%. CHCH=CH,. Isolated
from storax by Bonastre 1n 1831. Obtained from cthyl benz-
ene by dehydrogenation or by chlonnation and subsequent
removal of hydrogen halide. Multistep synthesis starting
with 1-phenylethanol and leading to polystyrene: Wilen et
al, J. Chem. Ed. 38, 304 (1961). When heated to 200° 1t 1s
converted into the polymer, polystyrene, which is a clear
plastic having excellent insulating properties cven at ultra-
high radio frequencies. Monograph: W. C. Teach, G. C.
Kiessling, Polysiyrene (Rainhold, New York. 1960). Re-
views of styrene monomer and polymers: Boyer et al. “Sty-
rene Polymers” in Encyclopedia of Polymer Science and
Technoiogy vol. 13 (Interscience, New York, 1970) pp 128-
447; Coulter er al, “Styrene and Related Monomers™ in
Vinyl and Diene Monomers (part 2), E C. Leonard, Ed.
(Wiley-Intersaience. New York. 1971) pp 479-576.

Colorless to yellomash, very refractive, oily lig; penetrating
odor. On exposure to light and air it slowly undergoes poly-
menzation and oxdation with formauon of peroxides, etc.
d® 0.9059. fp —10.6". bp 145-146". af 1.5463. Spanngly
sol 1n water; sol in alcohol, ether, methanol, acetone, carbon
disulfide. LD, orally in rats: 4.92 g/kg. Toxic Substances
List, H. E. Chnstensen. Ed. (1973) p 885.

Polystyrene, Dylene, Trycite. Physical properties of un-
modificd polystyrene: dP 1.04-1.065; nf 1.60; waterclear
solid plastic, begins to soften at about 85". Dieclectric con-
stant at 100 megacycles: 2.4-2.6S.

USE: Manuf plastics; synthetic rubber; resins: insulator.
Caution: May be imtauing to eyes. mucous membranes, and.
in high concns, narcotic.

Source:
The Merck Index

styrene monomer (vinylbenzene; phenylethylene; cinna-
mene) C;HsCH:CH,.

Propenties: Colorless, oily liquid; aromatic odor. F.p.
—30.63°C; b.p. 145.2°C; sp. gr- (25/25°C) 0.9045;
wt/gal (20°C) 7.55 ibs; flash point 88°F. Autoignition
temp 914°F. Insoluble in water; soluble in alcohol and
cther. Readily undergoes polymerization when heated
or ecxposed to light or a peroxide catalyst. The
polymerization rcicases heat and may become ex-
plosive.

Derivation: From ethyiene and benzene in the presence
of aluminum chloride to yield ethylbenzene, which is
catalyucally dehydrogenated at about 630°C to form
styrene.

Grades: Technical 99.2%; polymer 99.6%.

Containers: Glass bottles; carboys; steel drums; tank
cars and tank trucks.

Hazard: Moderately toxic by ingestion and inhalation.
Tolerance, 100 ppm in air. Flammable, moderate fire
risk. Explosive imits 1n air 1.] to 6.19%. Must be
inhibited during storage. Safety data sheet available
from Manufacturing Chemists Assn., Washington,
D.C.

Uses: Polystyrene plastics; SBR, ABS and SAN resins;
protective coatings (Styrene-butadiene latex; alkyds);
styrenated polyesters; rubber-modified polystyrene;
copolymer resins; intermediate

Shipping regulations: (Rail) Not listed. (Air) (in-
hibited) No label required; (uninhibited) Not ac-
ceptable.

Source:
The Condensed Chemical Dictionary

Source: Dangerous Properties of Industrial Materials

31



Source: CHRIS Hazardous Chemical Data
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Source: OHMTADS

(1) Accession Number 7216911

(2) CAS Registry Number: 100-42-5

(3) SIC Code: 3255; 2821; 3644

(6) Material Name: $$$ STYRENE 65§

(5) Synonyms: STYROL, STYROLENE, CINNEMENE, DINNAMOL,
PHENYLETHYLENE, VINYLBENZENE

(7) Chemical Formula: C6HS5CH:CH2

(8) Species in Mixture: 99% PURE

(9) Common Uses: PLASTICS, RUBBER, RESIN, INSULATORS

(10) Transport, Rail (%): 40.4

(11) Transport, Barge(%): 1.7

(12) Transport, Truck {(%): 56.5

(14} Containers! GLASS BOTTLES, 1- TO 5-GALLON CANS, 55-GALLON METAL
DRUMS, TANK TRUCKS, TANK CARS, TANK BARGES.

(15) General Storage Procedure: PROTECT AGAINST PHYSICAL
DAMAGE. OUTSIDE OR DETACHED STORAGE IS PREFERABLE. INSIDE STORAGE
SHOULD BE IN A STANDARD FLAMMABLE LIQUIDS STORAGE ROOM OR
CABINET. STYRENE MONOMER VAPORS ARE UNINHIBITED AND MAY FORM
POLYMERS IN VENTS OR FLAME ARRESTERS OF STORAGE TANKS, RESULTING
IN STOPPAGE OF VENTS. THE MONOMER MUST BE CHECKED AT LEAST WEEKLY
TO DETERMINE INHIBITOR AND POLYMER CONTENT IF THE MATERIAL IS
BEING STORED FOR ANY PERIOD OF TIME IN EXCESS QF 30 DAYS AT 940
DEGREES FAHRENHEIT. ,

(16) General Handling Procedure: FIRE HAZARD IS NOT GREAT, BUT SHOULD
BE CAUTIONED AGAINST ANY IGNITION SOURCES NEAR HANDLING AREA.

(17) Production Sites: AMOCO CHEMICALS CORP., TX; CITY, TX;
BORG WARNER CORP. (MARBON CHEMICAL DIV.), BAYTOWN, TX;
COSDEN PETROLEUM CORP., BIG SPRING, TX;
DOW CHEMICAL CO., MIDLAND, MI; FREEPORT, TX;
FOSTER-GRANT CO., INC., BATON ROUGE, LA;
KOPPERS CO., INC., KOBUTA, PA;
MONSANTO CO0., TX; CITY, TX;
ODESSA STYRENE CO., ODESSA, TX;
SHELL CHEMICAL CO., TORRANCE, CA;
SINCLAIR-KOPPERS CHEMICAL CO., HOUSTON, TX;
SUNTIDE REFINING CO., CORPUS CHRISTI, TX;
UNION CARBIDE CORP., CHEMICALS DIV., INSTITUTE, WV; SEADRIFT,
TX.

(19) Additive(%): TERT-BUTYLPYRQCATECHOL

(21) Corrosiveness: CORROSIVE TO COPPER AND COPPER ALLOYS

(25) Detection Limit (Lab; Techniques,Ref) (ppm): .001, GC, (BNW 2801)

(26) Standard Codes: EPA 311; NFPA - 2,3,2,P; NO ICC LABEL REQUIRED;
SUPERFUND DESIGNATED (HAZARDOUS SUBSTANCES) LST.

(27) Flammability: QUITE FLAMMABLE, COMBUSTION PROBABLE.

(28) Flammability Limit(%), Lower: 1.1

(29) Flammability Limit(%), Upper: 6.1

(30) Toxic Combustion Prod.: HAZARDOUS - EMPLOY SELF-CONTAINED
BREATHING APPARATUS.

(31) Extinguishing Method: WATER MAY BE INEFFECTIVE. USE C02, CARBON
TETRACHLGORIDE, DRY CHEMICAL, WATER FOG QR FOAM.

(32) Flash Point (C.): 32.2

(33) Auto Ignition Point(C.): 490

(34) Explosiveness: REACTIVE AT ELEVATED TEMPERATURES OR PRESSURES

(35) Explosive limit(%), Lower: 1.1

(36) Explosive Limit(%), Upper: 6.1

(37) Melting Point (C.): =33

39) Boiling Point (C.): 145

.41) Solubility (ppm 3 25C): 320
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(43) Specific Gravity: .909

(44) Vapor Pressure (mm Hg): 100

(45) Vapor Pressure Text: 100 MM HG AT 82 DEGREES CELSIUS

(46) Vapor Density: 3.6

49) Biochemical Oxygen Demand Text:

(Lb/Lb)|%Theo|Days|Seed |Method |Reference
< 1118% |.412|ACTIVATED SLUDGE |TREATMENT PLANT jct10
< 1111% |36 | ]CO02 ANALYSIS |E86
> 1165% |5 | SEWAGE SEED |1BOD IR118
> 1165% |10 |SEWAGE SEED |BOD IR118
> 1]78% 115 | SEWNAGE SEED | BOD IR118
> 1187% |20 [SEWAGE SEED [BGD |R118
< 1}8% !5 | SEWAGE SEED J]SALTWATER BOD ]R118
< 1112% 110 | SEWAGE SEED [SALTWATER BOD [R118
< 1121% |15 |SEWAGE SEED |SALTWATER BOD {R118
> 1]180% |20 | SEMAGE SEED |SALTWATER BOD IR118

(50) Persistency: BIODEGRADES SLOWLY. EXPOSURE TO AIR AND LIGHT

CAUSES OXIDATION AND SUBSEQUENT FORMATION OF PEROXIDES.

(51) Potential for Accumulation: NEGATIVE

(58) Fresh Water Toxicity Text:

Conc.|Expos|Specie J]Effect|Test Environment |Reference

[ (Hr) | l I !

St 96| FATHEAD MINNOW|TLM | TEMPERATURE CON |E3
25.05124=-96 I BLUEGILL ITLM |25 DEGREES [R202
| | | |CELSIUS, SOFT |
22| 96 |BLUEGILL [TLM | TEMPERATURE CON [E3
56.73] 24| FATHEAD MINNOWITLM |25 DEGREES IR202
l l | fCELSIUS, SOFT |
68| 96 |GOLDFISH ITLM | TENPERATURE CON [E3
53.58]| 48| FATHEAD MINNOWITLM |25 DEGREES |R202
l l I |CELSIUS, SOFT l
68 | 96 |GUPPY ITLM | TEMPERATURE CON [E3
46.41| 96 | FATHEAD MINNOWI|TLM ]25 DEGREES |R202
I I | |CELSIUS, SOFT [
62.81]24-48|FATHEAD MINNOWI|TLM |25 DEGREES |[R202
I | | |CELSIUS, HARD |
59.30]| 96| FATHEAD MINNOW|TLM [25 DEGREES [R202
| | | |CELSIUS, HARD |
64.74]124-96 |GOLDFISH ITLM |25 DEGREES |R202
| | | JCELSIUS, SOFT |
76.83|26-96|GUPPY ITLM 125 DEGREES |R202.
| I | |CELSIUS, SQOFT |

{(62) Salt Water Toxicity Text:
Conc.|Expos|Specie |Effect|Test Environment |Reference
I (Hr) | [ | I
68| 26 |BRINE SHRIMP fTLM |STATIC IR118
521 48 |BRINE SHRIMP jTLM ISTATIC [R118
(64) Animal Toxicity Text:
Value! Time|Species [Param.|Route |Ref
376 | | HMN [TCLO |INH IR1
PPM| | | I |
4920 |RAT JLD50 | ORL [P19
79) Major Species Threatened: WATERFOWL

«80)

Taste Imparting Characteristics (ppm):

.25
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(81) Taste Imparting Characteristics (Reference): (Q10)

(82) Inhalation Limit (Value): 420

(83) Inhalation Limit (Text): (MG/M3)

(84) Irritation Levels (Valve): 400

86) Direct Contact: ITCHING QOF EYES, LACRIMATION

(87) General Sensation: SWEET PLEASANT ODOR WHEN DILUTE. ODOR
DETECTABLE AT .148 PPM IN AIR VAPOR PRESSURE 44 TIMES ODOR
THRESHOLD; DISAGREEABLE ODQR AT HIGHER CONCENTRATIONS. (R63);
ALDEHYDES OR PEROXIDES MAY FORM WHEN EXPOSED TO AIR, INCREASING
SHARP ODOR. GOOD WARNING PROPERTIES. ANESTHETIC, ORAL INTAKE ACTS
AS IRRITANT RATHER THAN POISON. 10,000 PPM DANGERQOUS TO ANIMALS IN
1 HR., 2,500 PPM DANGEROUS TO LIFE IN 8 HOUR

(88) 0dor Threshold, lLower (ppm): .02

{(89) O0dor Threshold, Louwer (Reference): (E63)

(90) Odor Threshold, Medium (ppm): .73

(91) Odor Threshold, Medium (Referemce): (E63)

(92) Odor Threshold, Upper (ppm): 2.6

(93) Odor Threshold, Upper (Reference): (E63)

(108) Personal Safety Precautions: WEAR GOGGLES AND SELF-CONTAINED
BREATHING APPARATUS. WHERE POOLS OF LIQUID ARE PRESENT, IMPERVIOUS
OUTERWEAR SHOULD BE WORN.

(109) Acute Hazard Level: LETHAL CONCONCENTRATION TO RATS IN AIR 2000
PPM. (D2) IRRITANT. MODERATELY TOXIC WITH INGESTION OR
INHALATION. TOQXIC TO FISH. LOW TASTE THRESHOLD. WILL PRODUCE SOME
BOD.

(110) Chronic Hazard Level: REPEATED EXPOSURE MAY CAUSE COMPOUNDED
LOCAL PROBLEMS. RATS AND RABBITS EXPQOSED TO 1300 PPM FOR 7-8
HOUR/ DAY, 7 DAY/ WEEK FOR 26 WEEK SHOWED DEFINITE SIGNS OF EYE
AND NASAL IRRITATION.

‘111) Degree of Hazard to Public Health: IRRITANT. MODERATELY TOXIC
WHEN INGESTED OR INHALED. AMBIENT TEMPERATURES ARE USUALLY TOO LOW
TO CAUSE SIGNIFICANT INHALATION THREAT.

(112) Air Pollution: HIGH

(113) Action Levels: NOTIFY FIRE AND AIR AUTHORITY. IF INTENSE HEAT
PREVAILS, EVACUATE AREA. ENTER FROM UPWIND. REMOVE IGNITION
SOURCES.ATTEMPT TO CONTAIN SLICK.

(114) In Situ Amelioration: USE OIL SKIMMING EQUIPMENT AND SORBENT
FOAMS ON SLICK. APPLY CARBON OR PEAT TO UNDISSOLVED PORTION. SEEK
PROFESSIONAL ENVIRONMENTAL ENGINEERING ASSISTANCE THROUGH EPA'S
ENVIRONMENTAL RESPONSE TEAM (ERT), EDISON, NJ, 24-HOUR NO.
201-321-6660.

(115) Beachs/Shore Restoration: PRODUCES ACRID FUMES ON BURNING.

(116) Aval. of Countermeasure Material: OIL SKIMMING EQUIPMENT -
STORED AT MAJOR PORTS; SORBENT FOAMS (POLYURETHANE) - UPHOLSTERY
SHOPS; CARBON - WATER TREATMENT PLANTS, SUGAR REFINERIES; PEAT -
NURSERIES, FLORAL SHOPS

(117 Disposal Method: CAN BE BURNED UNDER CONTROL. CAN BLOW AIR
THROUGH CONTAMINATED WATER AKD BURN THE EXIT GASES.

(118) Disposal Notification: LOCAL AIR AUTHORITY

(119) Industrial Fouling Pot.: SLICK MAY REDUCE HEAT TRANSFER OR
CAUSE HOT SPOTS OR SCALING. POSES RUPTURE HAZARD IF CONFINED WITH
BOILER FEED OR COOLING SYSTEM WATERS.

(121) Major Water Use Threatened: RECREATION, POTABLE SUPPLY,
FISHERIES, INDUSTRIAL

(122) Probable Location and State of Material: COLORLESS LIQUID. WILL
FORM SLICK ON SURFACE AND SLOWLY DISSOLVE.

24) Water Chemistry: OXIDIZES AND FORMS PEROXIDES OR ALDEHYDES WITH
PENETRATING ODOR WHEN EXPQSED TO AIR AND LIGHT. ELEVATED
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TEMPERATURES CAN SPONSOR VIOLENT POLYMERIZATION. SUBJECT TO
BIODEGRADATION.

{(125) Color in Water: COLORLESS

‘126) Adequacy of Data: FAIR



INCIDENT:

DESCRIPTION:

SITE
INVENTORY:

Valley of the Drums, Kentucky

CLASS PROBLEM

During the period from 1967 until 1978 an uncontrolled
industrial waste disposal facility was operated in the knob
region of Kentucky just south of Louisville. Presenting
himself to area industries as a waste hauler and barrel
recycler, the owner/operator of the site amassed over
twenty-seven thousand drums of chemical waste at the location

later to be known as the Valley of the Drums. In March of

1979, the EPA responded to a report that oil and chemical
substances were draining from "“the Valley" into adjacent
surface waters.

The site occupied an area of approximately ten acres in a small
valley. Bordering the site to the north is an undeveloped
section of Jefferson Memorial Forest; to the south is the L & N
Go1f Course; to the east and west are sparsely populated
residential properties. Several homes are within 100 yards of
the dump.

The general é]ope of the land is to the southeast, where Wilson
Creek absorbs run-off from the site. The site appears to be
isolated from groundwater supplies by thick layers of clay and
shale.

The site consists of empty, partially empty, and full drums
that had been dumped, piled, stacked or buried on the ten acre
plot. Aerial photographs indicate approximately 18,000 drums
on about six acres. Three areas containing buried drums were
located. Company records of undetermined accuracy indicate
Taylor received approximately 27,500 55-gallon drums. A number
of these have obviously been empt1ed into two lagoons on s1te
The balance are presumed to be buried.

The drums are in various stages of deterioration; bungs, plugs,
and 1ids are missing. ODrums are rusted out with gashes and
cuts observed in many drums. Pools, ponds and streams of
multi-colored material are observed on the ground and a variety
of odors and stenches perceived. Many empty or partially empty
drums are observed in various stages of deterioration. Due to
the March snow melt, visual contamination is apparent in Wilson
Creek, a tributary to the Ohio River watershed.

Industrial records indicate that the majority of wastes at the
site are paint and 0il sludges, waste solvents and oils, and
distillation bottoms. Analysis of water and sediment collected
from various locations within the site have identified 142
distinct organic compounds. Out of these 142 compounds, 12
appear on the 311 designated hazardous substance list, 40 are
included in the "Human Effect"section of the Registry of Toxic
Effects, 27 are included in the "Carcinogenic Effects™ section
and 6 are in the "Teratogenic Effects" section of the Registry.
Analysis of many samples from various locations showed the
presence of heavy metals, specifically cadmium, chromium,
mercury and lead.
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TASK:

Analysis of water and sediment samples in Wilson Creek, which
drains the site, revealed the presence of 50 of the 142 organic
compounds identified in the samples collected on the site.
Among the organics, 2 PCB mixtures were found in fish and
macroinvertibrates collected from Wilson Creek. 011 was also
found in fish and macroinvertibrates collected from Wilson
Creek. 0il was also found on the site although only small
quantities were in the stream itself.

1. Establish emergency containment and/or treatment measures
in Wilson Creek downstream of the site.

2. Design a collection and treatment system for site runoff.

3. Propose remedial action at the site, in as many phases a
seem necessary, to result in ultimate cleanup at the site.
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POINT SCURCE DISCHARGE INTO WILSON CREEK
(Typical of Values Found Around Site)

COMPOUND AMOUNT
2 - Butanone (methyl ethyl ketone) 14.79 ppm
2 Butanol 20.74% ppm
4 - Methyl, 2 Pentanone (methyl isobutyl ketone) 7.0 ppm
4 Methyl, 2 Pentanol 4.0 ppm
Toluene 0.5 ppm
2 - Hexanone {methy! butyl ketone) 0.2 ppm
Xylenes (ortho, meta, para) 1.0 ppm
Phenol 0.4 ppm
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