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SEHQ-98-143062 5

Document Contrecl Office (7407) E;L{ GC?C}
Room G99 East Tower ' '

Attn: Section 8(e)

Office of Pollution Prevention and Toxics
US Environmental Protection Agency

401 M Street, SW CONTAINS NO GBI
Washington, DC 20460-0001

| W 65
dU
1534

.5_
e el
=
Re: BEHQ-109¢-14302 3 B3
Response to EPA Letter Dated April 12, 1989 I
=
Dear Sir or Madam: L

The Dow Chemical Company acknowledges receipt of ' : letter
dated April 12, 1999, and signed by Richard H. Hefter, Chief,
High Production Volume Chemicals Branch of the US
Environmental Protection Agency (EPA). In that letter, EPA
reguested that Dow provide additional information related to
the submission made by Dow under the Toxic Substances Control
Act Section 5{e)} on October 15, 1%%8. That submission related
to a fatality suffered at a facility when a worker was over
exposed to 2,4-dichlorophencl. That incident has been fully

investigated by Dow and the Michigan Occupational Safety &
Health Administration (MIOSHA).

In response to requests 1 through * and request 6, the
following Jlocuments from that investigation are enclosed:

(1)
(2]
(3)
(4)

Root Cause Investigation Summary

Material Safety Data Sheet dated 9/4/S9
Material Safety Data Sheet dated 2/1/99
Standard Operatirg Procedure for Pump
Preparation for Maintenance (SAFES002)

Plant Treatment of Chemical Exposure - Safety
Showers and Eye Raths

Personal Protective Equipment (PPE) Grid for
the plant

(7) Safe Work Permit (blank form

(5)

bE2OODBEEES

LA

(8)



11989 Cemprehen31VL Industrlal Hygiene
'Shrvey, ‘Michigan Division Herbicides Plant,
—948; 7949,‘1076 Bulldlngs, February through

_Bugust, 1989. . i ]

fReqardlng request 5, yeu w111 note in the enclosed materials,

“that dermal exposuxe was the sole route of exposure in.this ~

.- ¢ -incident. A summary of Dow’'s flndlngs are re1terated in the..
iy follow;ng enclosed decument-“' EEES o

',(9}~ Dow | Releases Formal. Inc1dent Flndlngs . - -

”f?tfns to prev;ous 1nc1dents at the same plant, I have enclosed
the following document re® ‘ted to a“1980 fatality:

R (10) Mldland Hospital Center Pathology Department Autopsy
T T T U Examination of Victor Kniffem dated September 17,
oo assen S .

f'7In response to regquest 7, the answer is yes, Dow has notlfled
. eits customers of this incident.

~ If you have addmtlonal questions regarding thls matter, please
direct them to the undersigned.

Sincerely,

Ay

Paul A. wright . o - -
Counsel . - . -
Legal Department . . -
517/636-1853 o . ‘ .

Enclosures {(1-10)
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Root Cause Investigation Summary
THE DOW CHEMICAL COMPANY
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General Infarmation (Shaced areas o bc completed

11 Report# 1.2 Dateof Incident 1.3 Time of incident 1.4 Shif
12/10/98 approximately 03:00 Weekend 12-hour night shift
1.5 # of cays worked in shift 1.6 # of hours worked in shift 1.7 Date of Réport 1.13 Dow Area
Q2 09 19/10/98 North America
1.14 Region/Co.ntry 1.15 SitefLocalion 1.18 Plant/Building 1.17 FunctionvBusiness/ Technoiogy
U.S. Michigan Qperations 948 Building Ovperations
1.18 Place 1.21 Contractor Firm 1.23 Type of incident {check ail sha! apply}
Process area N/A B3 bawC [J Loss” O mMva gesa
1.19 System Status 1.22 Type of Contractor O rwc grec 3 Security Owe
Shut down [ Construction O RMTC (] Pscms” O Environmental
1.20 O Service ' O FAC 0 rmve 0 Transponation
& bow 3 Maintenance
] Contractor [ Operations " | *Additional forms required for these incidents.
1.24 For; DAWC/RWC/RMTC/FAL 1.24.1 #Days Away from | Property Damage
Name: ( e o Function Years: _07 _ | . 'Wok Environmental Cleanup
7 Product Loss
Age: 29 Dow Years: 1.24.2 4 Days Restricted Business interruption
S Wek L Othar Loss
Deparment: _Phenoxy Herbicides.. . D #: £_< . l T o 7 : Days Quiage (estimate) —
S, Total
Function: _ Manufacturing Business: _ Dow Agro Sciences | 1.25 Investigation Team )
Mark Casselis, Ryan Delcambre, Steve Eyarman (Chairperson), Jeffrey
Feerer, Bill Laney, Mark Neil, Mike Aio, Jim Semance, Toky
Threet, Lynne Wamer
1.27 Description (Lise aoditionai sheet if necessary,
The 12 hour shift started at 6:30 pm - pvas the Head Cperator for the shift. Several equipment preparation jobs weres verhaily passed
on from the previcus shift. One of tasks was 10 prepare the accumulator pump (P-3403 North) for maintenance. The plant was entering a

pianned maintenance shutdown, but this tasik had not been part of the shutdown plan. The previous shift noticed an accumulation of solid material,
befieved 10 be 2,4-DichioroPhenot on the pump at the sea! area. This was believed tc be indicalive of a pump seal leak.

The shift took a break at 2:15 am. Abotg 2:33 am the DCP Operator and Head Operatar pumped the vessel that accumulates the distillation overhead
product empty by starting and stopping the pump while moniteing the fow meter from the control room. The head operator then went oui 1o the pump
with a radio. It is believed that ne was going to prepare the pump for maintenance. Plant nolficies require a safe wark permit and special protective
equisment, including a rubber suit, to prep a DCP pump. The Head Operator did not prepare 2 safe work permit and was not wearirig a rubber suit. He
asked the DOP Operator ;o close the pump outlet valves from the control rocm. He then shut off the pump using the field switch at 2:45 am,

it Is believed that the head aperator closed the pump suction and discharge valyes, washed the solid accurnulated DCP from the seal area using 2 plant
condensate system hose and then connected the condensate hase (o the pump suction drain valve using a double block and bleed assembly.

Apparently the Head Operator then opened the condensate supply nd double biock v2ives on the block and bieed, and then cpened the pump drain
valve to allow hot condensate to thaw any material that could be fmzen in the drain. It is believed that condensate at up to 100 psi then entered the
pump and sprayed DCP onto the operator through a hole in the purmp seal flush tubing. This hale is believed ©© have been higden and sealed by solid
OCP until the solid material was washed off. ] )

It is believed that the Head Coerator went around the pump o ciose the doubie block valves. He then bypassed the neares! process safety shower
and entered the control rocr, ane went to the locker room showsr at approxtmately 3:03 am. .

At 3:05 ihe plant operators calied 1-2-3. Security arrived at 3:07 to fing the head cparator unconscious and administered CPR. EMTs arrived and
anemoted Heart Start at 3:12 am. The hospital ambutance arrived and transparted ihs head operator 10 the hospital. He was pronounced dead at 4:01
am.
Supervisor Signature: ; ]
incident Information —~ Oply to be completed for Injuryiliness incidents (Use Checkiist of Choices (page 2)'for each category below)
Type of Contact 2.2 nature of Injuryfiliness 2.3 Affected Body Part

Contact with hazardous vhemical Forearms, knee, thigh and {ace

3.3 Reported to Poiice
7 Yes No

Type of Loss 4.4 Loss Minimized by the
Fallo wing Loss Contro!
Factors

4.5 Leaming Experience {Use additionai sheet # necessarv)

The informatian on thes form: has been ~cllectes from available scurces and is regoded in gra faith. Mowever, accuracy cannol be grarants ad in all instances nor ace the cnackisions
crmcsanhs hased ace sow nenlaccinral eviast.ce. IThis recordc rotention ime is one vear plus currant}




Incicent Information — Cnly ta be camploted for Enviranmental incidents ¢

of Continment To | 53 Prysicat Property

nkiated

4,5, and 6 of this

: mmmmh Parson Reaponsible for

A
~Paul VammenMark Net

jon of ather room temperature solids

handled in a molten state (DAS)

— | Evaluste and modity procedures to refiect this 121198
| issue as sppropriate with special emphasls. {948)
.. qom ‘tw‘ i ; . Gilobal Tech Center a/1/e9
=} »hazardous materiais -
- |'(948, Global Tech Cenlers) . Paul Vammer/Mark Neit 12/18/98
_ 7.1 Train employses on the changed procedures, (848)
L w2 L using the Management of Change procedure. Giohal Tech Center 38/22/99
SO PR & Giobal Tech Canter) i Managers —
) Tubing was copper, which has an ~Inspect process fluid contacting inesto - Paul Vammer (948) 10/23/08
~ ¥ estimated corrosion rateof 20~ - -assure proper material of congtruction (9438), ‘ :
I misperyearin OCP service and | emphasis: - : .
| is nottisted in the process piping . | - seal Guehes/pots.
“and equipment specitications for | - instrument connections
this plant.. T T T edrains T T
T )-camplelines. - - . ‘
Redo/evaiuate piping. equipment and Paul Varmer (948) 11/1/98
| instrumentation spess to-assure proper
| materials. Specificaly exciude the use of
‘copper in DCP service and common materials
in DCP service as appropriate. (948) -
‘Do.the evaluation as describe J above, with Tech Center Managers 1/99
. emphasis on seal flushes, instrument fines, ‘
' ' — : lines | tech centers! _
Employee prasumably didnt Establish a policy that anytime there is a Paul Vammer (948) 1171/98
anticlpate exposure, and inown or suspected leak, the diearing and Business and Functional 3/i/09
soyee did not take action to malnienance procedures must be considered Leaders
protect himself with the proper | s @ Bine and equipment opening, with respact
protective equipmentas ® P (948, giobal)
prescribed In his plants
“Employee didn't have a sale work | Visibly communicate and post a statement of Paul Vammer (948} 1t/1/08
pérmit to do job as prescrbed by | clear management expeciation policy that we Vince Smith (Site) 11/1/m98
this plant’s procedures. wilt follow and use procedures 100% of the Amold Allemang ((loba2" 12/1/98
fme In nunning our plants, or change them
using MOC, and that :ir;vnn enforce this
Possibly Insufficient employee Communicate to amployees, customers, other Paul Vammer (948) 1Q/23/08
understanding of hazard of producers, users of DCP the new Garry Hamiin (DAS) 11/1/83
moften DOP. understanding of the hazards befieved to be
associated with dermat absorption of molten
DCP. (948, DAS) '
inciude a description of this incident in the Paut Varamer/Mark Neit 11/1/98
plant archives (948, DAS) (948)
Mark Cassefls (DAS) 11/1/98
Update annual hazard review training {948, Paul Vammer/Mark Neil 12/1/98
DAS) (948)
Mark Cassells (DAS) 12/1/98
Review entire HazCom training package for Paul Vammer/Mark Neil 12H/98
eflectiveness (948, DAS) (948)
Merk Cassells (DAS) | 12/1/8
MSDS does nat expressly Update MSDS with new understanding of the Cathy Baase (Global) 12/1/98
address possible difference in hazards believad 10 be associated with molten Mark Neit (948) 12/1/98
e time and effect of DCP. (Global, 948, DAS) Mark Casseils {DAS) 12/1/98
moiten as compared o solid Evaluate the need for possible changes to Mark Cassells (DAS) 12/1/08
DCP. hazard information on the hazards of dermal

The information cr this form has heen collecled from avaiiable sourcas and is reported in good faith. However,

necasearily hased on any prolessional expertise. (This tecord's retention fime is one year plus curent.)

nerass3

accuracy cannot be guarant;ed in all instances nor are the conclusions

Qanm ™ b &




_ssverity of dermal exposure to nolien DCP
and emphasize existing safety shower

v
Submilt this case history for publication in Cathy Baase (Global 12/1/38
medical Rerature. (DAS, global) Mark Cassells (DAS) 12/1/98
" Possible inadequacy of of failre | Raview and modily as appropriate, the Greg Bona (Global) 11799
10 foliow procedurs o pericdically | procedures for routine and event triggered Cathy Baase (Global)
| review MSDS or add new data updates of MSCS (Global)
Assure ad axists for Mark Neil (348) 1/1/99
nolifying and incorporating MSDS changes in Mike Rio (Globat EH&S 11/99
polam operating discipline {848, global EH&S Delivery)
Defivery) _
Possible lack o! intervention Broadly communicate any rolas that positive Stavropoulos (Global) 11/1/98
Intervention could have played in avoiding this | Amoid Allemang (Global) 1115/82
fatally. Do this in a general way, not specific Joff Feerer/Bilt Laney 11/3/98
fo Individuals. (global, site) (Site)
- Global comporate communication
- Global Operations commursication
- Site safety program communications A
Glabal Responsible Care” struclure develop Mike Rio {Global) /99
an imervention program “wended to
substantially improve intervention across the
. {globa
_Employee bypassed nearest Publicize the knpact of our new understanding Paul Vammer (948) 117198
safety shower. of the possibly higher dermal absorption rate Mark Cassells (DAS) 117198
for moiten DCP on the need for rapid
dacontamination. (348, DAS)
Develop training akds that clearly demonstrate Mark Neit {948) 1/1/98
the possible Impact of exposwe fime on Mark Casselis (DAS) 111799

policies.(948. DAS)

22 Nature of Injuryfliiness

Checklist of Choices for Sections 2.1, 2.2 and 2.3 Incident information”

23 Affected Body Part

] Struck against B injury tiead
] Struck by Death ] Scalp
[ Caught infonbetween 3 Amputation Face
D Fall on same level O Thermatbums [0t [I2 O3 [ Eye Or Ot
3 & Chemicat bums 0 Far Or Ot
O Fall 1o lower level 3 Crushed body part [0 Nose
. [J Fracture 1 Mouth
{0 Contact with or expesure to: [0 Tom kigaments/spraln/strain O Neck
I Wekiing ight O Sruise [ Chestfribs
[ Explosion 3 Concussion O Back
] Swrface area O Cutiabrasion/punciure X Intemal organs
1 Steam O Inhatation (one time) J wungs
O Hot condensate O Disiecation of joint O Kidney
[ Radiation ] Hemia B Heart
[ Extreme noise Poisoning (one exposure) 1 Liver
[ Particle or skver 3 Infection O oOther
[ Electricity [ Electric shack Arm r 1
O Arcflash HWiness {1 Shouider Or O
L] Curent O Repeated trauma disorder 3 Ebow Or 31
Chemicals [3 Disorder due to repeated exposure O wrist OCr Tt
[J Rammable to physical agents £ Hand Or OdI
X Poisonous {3 Skin diseases or disorders £ Fnger (010203 0405 Oc O
Bq Corrosive O Dustdisease Other forearm
O 'mitating {J Respiratory disease due to X Leg grot
[0 Bodily reaction toxic agents [J Hip Or Qe
O Polsaning due to repeated B Knee O« 01
exposure 3 Ankle OO
3 Foot Or O
O Tee 1 O304 50O
K Cther Thigh
. Abdomen
K Muttiple

The information on this form has been collected from available sources and is reported in good faith. However, accuracy cannot be guarantaed i1 all instances nor are the conclusions
necessarily based an any professional expertise. (This record’s retention time is one year pius curent}
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(t w/w, unless othemae noted)

',,,;',;;,,3.4-nzmmmm o MIN, -0 o CAS# 6G0120-83- 2 sz«at" Q7 6
- - OTHER PHENOLIC COMPOUNDS ' '
*_(PHENOL, PARACHLOROPHENOL, . ommcmmopmox.,
-3, c-n:mmonmo:. 2,4, 6- TRICHL.OROPHENOL)
‘WATER , ‘ , ‘ 0.1%

'I'hia‘ documedt is prepared pursuant to the OSHA Hazard .. .
Communication Standard (29 CFR 1910.1200). In addition, other
" substances not 'Hazardous' per this OSHA Standard may be ligted.
~_Where proprietary ingredient shows, the 1dent1ty may be made
: ,,ava:tlable as provided in this standard. . - S R

< vmzszcu. DATA: -

. ,BOII.ING “POINT: 419F, 215C
VAP PRESS: (mmHg at 20C) 0.10
- VAP DENSITY (Air = 1): 5.6
SOL. IN WATER: 0.45 g/100g
" 8SP. GRAVITY: 1.382 (60C/4C)
FREEZE POINT: 108F, 42C .
APPEARANCE: Crystalline needles. Colorless liquid
: when melted.
ﬁx Strong phenolic-type odor

3. FIRR AND EXPLOSION HAZARD LATA:

FLASH POINT: 219F, 104C
METHOD USED: TCC

FLAMMABLE LIMITS
LFL: Not determined.
UPL: Ncot determined.

EXTINGUISHING MEDIA: Water fog, €02, dry chemical. - — .
Use water only after other altematzve extinguishing media
are exhausted.

FIRE & EXPLOSION HAZARDS: Toxic, irritating gases may be
formed under fire conditions. Contain water from fire-

{Centinued on Page 2)
{*) Incicates a Trademark of DowElanco



DowElanco
Law Dopariment
9330 Ziomwville Road

Indpls.. IN 36268-1054 US.A.
DowElanco Indianapolis, IN 46268 Emergency Phone: 517-626-4400

Product. Code: 20636 Page: 2
Product: 2,4-DICHLOROPHENOL

Bffective Date: 09/04/96 pate Drinted: 10/22/96 ° MSD: 000715

. PIRE AND EXPLOSION HASARD DAEA:  (CONTINOED: i@ DowElanco

fighting to prevent entry to water supplies.

FIRR-FIGHTING EQUIPMENT: Wear posgitive-pressure, self-contained
breathing apparatus and fuli protective equipment.

4. REARCTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Stable at normal handling
and storage conditions.

INCOMPATIBILITY: (SPECIFPIC MATERIALS TO AVOID) Moderately
corrosive to steel if wet. Consult DowElanco if more
information is required.

HAZARDOUS DECOMPOSITION PRODUCTS: Hydrochloric acid and othar
toxiec, irritating products may be produced if product is
involved in fire.

HAZARDOUS POLYMERIZATION: Will not occur.
5. ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAKS: In case of spill in confined
area, use respiratory protection as indicated in Handling
Precavticng Section. Also wear protective clothing as
indicated in Handling Precautions Sec:icn. Contain and sweep
up small spills. Do not use water to wash down spill a.=a.
For large spills, comsult DowElanco.

DISPOSAL METHOD: Contaminated runoff water can be toxic to fish.
Bury unsalvageable material in area away from dowestic water
supplies in accordance with applicable federal, state and local
regqulations. For help in disposal of large amcunts, contact
DowElanco.

6. HEALTH HAZARD DATA:

EYE: MAY CADSE SEVERE IRRITATION WITH CORNEAL INJURY WHICH MAY
RESULT IN PERMANENT IMPAIRMENT OF VISION, EVEN BLINDNESS.
MATERIAL MAY BE HANDLED AT ELEVATED TEMPERATURES; CONTACT WITH

(Continued on Page 3)
{*) Indicates a Trademark of DowElanco
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16268-1054-US.

Indians ':ol s, e uzsa Bmergency Phone: 517-636-4400 =

Pagea: 3

000715

@ DowElanco

© 7 HEATED WATERIAL MAY CAUSE THERMAL BURNS. ELEVATED TEMPERATURSS

(couf-rx'mm)‘\j‘ '

HEAI-TH HAZARD DATA.

HRY GENBRATE m I-BVELS SUFFICIENT TO CAUSE EYE IRRITATICN.

"~ 7 SKIN CONTACT: SHORT SINGLE EXPOSURE MAY CAUSE SKIN BURNS. A
... ., SINGLE PROLONGED EXPOSURE MAY RESULT IN THE MATERIAL BRING o - -
~." ABSORBED IN.AMOUNTS WHICH COULD CAUSE DEATH. THE LDS0 FOR SKIN :
. ABSORPTION IN RABBITS IS 1400 (50t SOLUTION)-4000 (SOLID) MG/KG.
'MATERIAL MAY BE HANDLED AT ELEVATED TEMPERATURES; CONTACT WITH
HEATED MATERIAL MAY CAUSE THERMAL BURNS. 2,4-DCP IS ABSORBED
~ MORE READILY THROUGH SKIN WHEN IN SOLUTICN THAN AS SOLID.

e INGBSTIOR- ‘Single -dode oral toxicity is considered to be low.

S ' The oral LDSO for rats is 2000-5000 mg/ka. Small amounts that
~might be swallowed incidential to normal handling cperatiomns are
not likely to cause injury; swallowing larger amounts may cause

:.njury Ingest:.on my cause burms of mouth and throat.

) IMIATION' DUS‘I‘S MAY CAUSE SEVERE IRRITATION OF THE UPPER
RESFIRATORY TRACT (NOSE AND THROAT). ELEVATED TEMPERATURES MAY
QENERATE VAPOR LEVELS SUFFICIENT TO CAUSE RESPIRATORY
IRRITATION.

-SYSTEMIC & OTHER EFFECTS: Excessive exposure may cause
hemopoietic injury (damage to blood forming organs). Repeated
excessive exposures may cause liver and kidney effects. In
laboratory animals, 2,4-dichloxophencl had some effect on
various immune responses, effects not directly applicable .to
humans.

CANCER INFORMATION: 2,4-Dichlorcphencl did not cause cancer in
long-texm animal studies. 2,4,6-Trichlorophenol, a suspect
carcinogéen under OSHA (listed by IARC), may be present at
0.1% in current samples. This impurity may have also been
present when 2,4-dichlorophencl was tested for carcinogenicity
and produced inconclusive results.

TERATOLOGY (BIRTH DEFECTS): Birth defects are unlikely.
Exposures having no adverse effects on the mother should have
no effect on the fetus.

{Continued ocn Page 4)
{*) Indicates a Trademark of DowElanco



DowElanco Indianapolis, IN 46268 Emergency Phone: 517-636-4400 ) .

DowElanco

Law Depaamem

9330 Zionsville Ruad

Indpls., I 46268- 1054 U S. A,

Product Code: 20636 Page: ¢
Product: 2,4 -DICHLOROPHENOL

Bffective M™ate: 09/04/96 Date Printed: 10/22/96 MSD: 000715

6.

8.

HEALTH HAZARD DATA: (CONTINUED) ™ DOWElanCO

REPRIDUCTIVE EFFECTS. No relevant information foumd.

MOTAGENICITY: In vitro mutagenicity studies were negative in some
cases and positive in othex cases.

FIRST AID:

EYES: Immediately flush eyes with plenty of water for at least
30 minutes. Prompt medical consultation is essential.

SKIN: IMMEDIATELY FLUSH SKIN WITH PLENTY OF WATER FOR AT LEAST
15 MINUTES WHILE REMOVING CONTAMINATED CLOTHING.

INGESTION: Do not induce vomiting. Give large amounts of water
or milk if available and transport to a medical facility.

INHATATION: Remove to fresh air if effects occur. Consult a
physician.

NOTE TO PHYSICIAN: May cause tissue destruction leading to
stricture. If lavage is performed, suggest endotracheal and/or
esophageal control. If burn is present, treat as any thermal
burn, after decontamination. No specific antidote. Supportive
care. Treatment based on judgment of the physician in response
to reactions of the patient.

HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): Dow Industrial Hygiene Guide is 1 ppm
for 2,4-dichlorophenol.

VENTILATION: PROVIDE GENERAIL AND/OR LOCAL EXHMAUST VENTILATION
TO CONTROL AIRBORNE LEVELS BELOW THE EXPOSURE GUIDELINES.

RESPIRATORY PROTECTION: ATMOSPHERIC LEVELS SHOULD BE MAINTAINED
BELOW THE EXPOSURE GUIDELINE. FOR MCST CONDITIONS, NO
RESPIRATORY PROTECTION SHOULD BE NEEDED; HOWEVER, IF HANDLING AT
ELEVATED TEMPERATURES WITHOUT SUFFICIENT VENTILATION, USE AN
APPROVED AIR-PURIFYING RESPIRATOR. IF RESPIRATORY IRRITATION IS
EXPERIENCED, USE AN APPROVED AIR-PURIFYING RESPIRATOR.

(Continued on Page 5)
{(*) Indicates a Trademark of DowElanco
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 Indpls.. IN 36268-1054 US.A.
co.- - ndianapolis, IN 46268 Emergency Phone: 517-626-4400

',,f,,f"ff,,,ﬁ,,f'f,, et - Page: 5

"""" Dat. Printed. 10/22/96 MSD: 000715

% DowElanco

- SKIN PROTECTION: Use protective clothing impervious to this
material. Selection of specific items such as face shield,
" 'gloves, ‘boots, apron, or full body suit will depend ou -

OPERATION. SAFETY SHOWER SHOULD BE LOCATED IN IMMEDIATE WORK .

AREA; - REMOVE CONTAMINATED CLOTHING IMMEDIATELY, WASH SKIN AREA -

WITH. SOAP AND WATER, AND LAUNDER CLOTHING BEFORE REUSE.
R CONTAMINATED LEATHER ITEMS, SUCH AS SHOES, BELTS AND WATCHBANDS N
LS. SROULD BB -REMOVED AND DESTROYED. USE GLOVES WITH INSULATION FOR .
: - THERMAL PROTECTION, WHEN NEETED.

.- HANDLING" pnxcm'rrons (com:m)

.niU..0 .. 'RYE PROTECTION: USE CHEMICAL GOGGLES. BYF WASH FOUNTAIN SHOULD T
© 7 " BE LOCATED IN INMEDIATE WORK AREA. IF ViPOR EXPOSURE CAUSES EYE '
SRR e e - . DISCOMFORT, USE A FULL-FACE RESPIRATOR.
' '9.. ADDITIONAY. INFORMATION:
SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not
get in eyes, on skin or clothing. Avoid breathing dusts ox
vapors. Do not take internmally.

MSDS STATUS: Revised section 6.

For information regarding state/provincial and fedexal regulations see
the Regulatory Information Section.
{*) Indicates a Trademark of DowElanco
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'Doualancofﬁ . ;: ] la.aiﬂm 46268——— ---Energency Phone: 517-636<4400

Mct@code: 20636 ‘ Page  R-1 o
Product: 2, 4-nnm.onopmvo1. '

Da.l:e Prmt.ed~’ 10/22/96 -MSD: 000715

Dqulanco

' mmmx m?omnou- {Not neant to be all- mclusive-- selected
. ('regulat:ions reprauntcd ) s

: VMICB. , 'rhg infomti.on herein is presented in good faith and
believed to be accurate as of tne effective date shown above.
, However, no warranty, express or implied, is given. Regulatory
et s V,,,,,,;requ:.rements are subject to change and may differ from one o
“7.. Y7 “location to another; it ig the buyer's responsibility to ensure
_ that itg activities comply with federal, state or provincial,
and local laws. The following specific information is made for
the purpose cof comply:.ng with numercus federal, state or provincial,
- and local laws and recgulations. See MSD Sheet fo:- health and
saf;ety :.n!oml:ion.

U.S. . REGULATIONS

SARA- 313 INFORMATION: This product contains the following substances
subject to the reporting -requirements of Section 313 of Title III of
the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR

Part 272:

CHENMICAL NAME CAS NUMBER CONCENTRATION
2,4, 6-TRICHLOROPHENOL . 000088 ~-06-2 G.1 %’
2, 4-DICHLORORPHENOL 000120-83-2 97 L3

SARA HAZARD CATEGORY: This product has been reviewed according to the
EPA "Hazarxd Categories" promlgated undex Sectians 311 and 312 of the
Super!und Amendment and Reauthcorization Act of 1986 (SARX Title IIT) and
is considered, under applicable definiticns, to meet the following
categories:

An immediate health hazard
A delayed health hazard

D N . L .

(Continued on Page R-2)
(*) Indicates a Trademark of DowElanco
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DowElanco
a . .- Law Departmem
9330 Zionsville Road
. Indpls.. IN 462681054 ULS A, ]
DowElance Indianapolis, IN 46268 Bmergency Phone: 517-636-4400 . .
Product Code: 20636 Page: R-2

Product: 2,4-DICHLOROPHENOL

Effective Date: 09/04/96 Date Printed: 10/22/96 . MSD: 000715

) DowElanco

CALTFORNIA PROPOSITION 65: The following statement is made in order to .
comply with the California Safe Drinking Water and Toxic Enforcement Act B
of 1986:

REGULATORY INFORMATION: (CONTINUKD)

This product contains a chemical(s) known to the State of California tec

cause cancer. :
{See Section 3 or 11 of the MSDS for details on carcinocgenicity.)

TOXIC SUBSTANCES CONTROL ACT (TSCA):

All irqgredients are on the TSCA inventory or are not required to be
listed on the TSCA inventory.

If yvou export this product, verify that the ingredients meet the
inventory listing requirements of the receiving country or contact
DowElanco.

- -

OSHA HAZARD COMMUNICATION STANDARD: .

This product is a "Hazardous Chemical"” as defined by the OSHA Hazard
Communication Standard, 29 CFR 1910.1200.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA} R TINGS:

Health 3
Flammability 1
Reactivity 1

(*} Indicates a Trademark of DowElanco

The Information Herein Is Given In Good Faith, But No Warranty,
Express Or Implied, Is Made. Consult The DowElance Company For
Further Information.



Etmmncy?hm 800-992-6994

Dow AgroSciences L
Indianapolis, IN 46268

Effective Date: 2/1/99
Product Code: 20636 T
MSDS Number: 000715

| EvE: May cause severe imitation with comeal injury which

. aooucuun coumnmnamncmou-
PRODUCT 24~chhlorophenol ‘

OOMPANY IDEN'I'IFIOA‘HON. \
~-Dow AgroSclences - -~
/9330 Zionsville Road
lndlanapolls. IN 46268-1189

may result in permanent impairment of vision, even
blindness. Material may be handled at elevated
temperatures; contact with heated material may cause
thermal burns. Elevated temperatures may generate vapor

. lsvels sufficient to cause eye initation.

SKIN: Brief single exposure may cause skin bumns. Molten

[z. couPosmomer "MATION ON INGREDIENTS:

] or hot 2,4-dichlorophenol is immediately absorbed through

‘ ,:"'2.4-Dio|'|lomptnnol JAS #000120-83-2 97.5%
... Phendlic compounds, inGuuag: 2.5%

- 2,6-Dichiorcphenol CAS # 000087-65-0

- o_.- 2,4,6-Trchlorophenol. . CAS # 000088-08-2

" Tris docurment is prepared pursuant to the OSH/. Hazard

-2 - Gommunication Standard (29 CFR 1910.1200). in addition,
717 other substances not ‘Hazardous' per this OSHA Standard
_.- - _may be listed. Where proprietary ingredient shows, the

- “identity may bs made available as provided in this
gtandard.

the skin in amounts which have caused death in humans.
Rapid death in humans has been caused by skin exposure
without immediate decontamination. Amounts of molten
2.4-dichlorophenol that imay cover as little as 1% body
surface area (hand-sized) may cause death. The LD, for
skin absorption in rabbits is 1400 mg/kg (50% solution) and
4000 (solid) mg/kg. Material may be handled at elevated
temperatures; comnact with heated material may cause
thermal bums. 2,4-Dichicrophenol is absorbed more readily
through the skin when in a solution or molten than as a
solid. DOT CLASSIFICATION: CORROSIVE SOLUID,
TOXIC N O S.

{3. HAZARDOUS \DENTIFICATIONS:

benennnd

INGESTION: Smgle dose oral toxucny is fow. The oral LD,O

EMERGENCY OVERVIEW

J-lg!gm alvamalinal Deackind forn in

THMBAT WIS W T T TIVLATY T T RIS TWTSTY P WS TSI VW 1 R Wl

with strong phenolic-type odor. MOLTEN OR HOT
2,4-DICHLOROPHENOL IS IMMEDIATELY
ABSORBED THROUGH THE SKIN iN AMOUNTS
| WHICH HAVE CAUSED DEATH IN HUMANS. RAPID
DEATH IN HUMANS HAS BEEN CAUSED BY SKIN
EXPOSURE WITHOUT IMMEDIATE
DECONTAMINATION. AMOUNTS OF MOLTEN 2,4-
DICHLOROPHENOL THAT MAY COVER AS LITTLE
AS 1% BODY SURFACE AREA (HAND-SIZED) MAY
CAUSE DEATH. May cause severe eya irritation with
comeal injury which may result in permanent impairment
of vision, even blindness. Brief single exposure may
cause skin bums. Contacl with heated material may
cause thermal burns. L.Dg, for skin absormption in rabbits is
1400 (50% solution) - 4000 (solid) mg/kg. Oral LDy, for
rats is 2000-5000 mg/kg. DOT CLASSIFICATION:
CORROSIVE SOLID, TOXIC, N.O.S. Flash point is
219°F (104°C). Freeze point is 108°F {(42°C). Toxic to
aquatic organisms.
EMERGENCY PHONE NUMBER: (U.S.) 800-992-5294

POTENTIAL HEALTH EFFECTS: This section includes
possible adverse effects which could occur if this material
is not handled in the recommencded manner.

for rats is 2000-5700 mg/kg. Small amounts that might be
swallowed incidental to normal handling operations are not
likely to cause injury; however, swaliowing large amounts
may cause injury. Ingestion may cause bums of the mouth
and throat.

INHALATION: Dusts may cause savere irritation of the
upper respiratory tract (nose and throat). Elevated
temperatures may generate vapor levels sufficient to cause
respiratory irritation,

SYSTEMIC & OTHER EFFECTS: In animals, effects have
been reported on the following organs: blood forming
organs, kidney and liver.

CANCER INFORMATION: 2,4-Dichiorophenol did not
cause cancer in laboratory animals. This mixture contains
2,4,6-Trichlorophenol which is listed as a potential
carcinogen for hazard communication purposes under
OSHA Standard 29 CFR 1910.1200. 2,4,6-Trichloroghenol
may be present as an impurily at 0.1% in current samples.
This material may also have been present when 2,4-
dichlorophenocl was tested for carcinogenicity and produced
inconclusive resuits.




B04

| MATERIAL SAFETY DATA SHEET

Emergency Phone: 800-992-5994
Dow AgroSciences LLC

m AgroSciences Indianapolis, IN 46268

Effective Date: 2/1/99

2,4-DICHLOROPHENOL ProcuctCode: 20636 -

TERATOLOGY (BIRTH DEFECTS): Birth defects are FIRE & EXPLOSION HAZARDS: Toxic, imitating gases are
unlikely. Exposures having no adverse effects on the formad under fire conditions. Contain water from fire-
mecter should have no effect on the fetus. fighting to prevent entry to surface or groundwater.
REPRODUCTIVE EFFECTS: No relevant information FIRE-FIGHTING EQUIPMENT: Wear positive-pressure,
found. self-contained breathing apparatus and full protective

l equipment. See Section 8 for additional personal protective

|4._FIRST AID: equipment (PPE) recommendations.

EYES: immediate and continuous irrigation with flowing g, ACCIDENTAL RELEASE MEASURES:

water for at least 30 minutes is imperative. Prompt medical
consultation is essential. ACTION TO TAKE FOR SPILLS/LEAKS: Contain and

sweep up small spills of flaked 2,4-dichlorophenol. Do not
SKIN: In case of contact, immediatsly flush skin with plenty use water to wash down spill area. For molten 2,4-

of water for at least 15 minutes while removing dichlorophenol, wear full PPE, dike the area, and ailow the
contaminated clothing and shoe. Destroy and dispose of material to solidify and follow the above procedures for
items which cannot be decontaminated, such as shoes. flaked material. If a large spill ccours, immediately notify
Saek medical attention. Dow AgroSciences at 800-992-5994, .
INGESTION: Do not induce vomiting. Give large amounts IT‘ HANDLING AND STORAGE: J
of water or milk if available and transport to a medical PRECAUTIONS TO BE TAKEN IN HANDLING AND
facility. Do not give anything by mouth to an unconscious  STORAGE:

person.

HANDLING OF FLAKED 2,4-DICHLOROPHENOL:
'NHALAT'ON: Remove to fl’esh air if e’fects OCCcur. Consult DANGER' Keep out of reach of chi!dren' Causes severe
a physician. eye burns. Causes severe skin bumns. May be fatal if

. ) . absorbed through the skin. Causes severe bums of the

NOTE TO PHYSICIAN: This material causes hypokalemia  mouyth and throat. Dust and vapors are extremely ifitating
and compromises kidney function. Electrolytes and fluid if inhaled. May cause liver, kidney and blood effects. See
balance should be closely monitored. May cause tissue Section 3, 4, & 8 for additional information.
destruction leading to stricture. If lavage is performed,
suggest endotracheal and/or esophageal control. fbumis HANDLING OF MOLTEN 2,4-DICHLOROPHENOL:
present, treat as any thermal burn, after decontamination.  Molten or hot 2,4-dichlorophenol is immediately absorbed
No specific antidote. Supportive care. Treatment based on  through the skin in amounts which have caused death in
judgment of the physician in response to reactions of the  hymans. Rapid death in humans has baen caused by skin
patient. exposure without immediate decontamination. Amounts of

- molten 2,4-dichlorophenol that may cover as little as 1%
[5. FIRE FIGHTING MEASURES: body surface area (hand-sized) may cause death. Brief

FLASH POINT: 219°F (104°C) contact with heated material may cause thermal bums. See
METHOD USED: TCC Segction 3, 4, & 8 for additional information.
FLAMMABLE LIMITS STORAGE: Stable at normal handling and storage

LFL: Not determined conditions. Store in original container.

UFL: Not determined

EXTINGUISHING MEDIA: Water fog, CO,, dry chemical.
Use water only after cther alternative extinguishing media
are exhausted.




TER,AL SAFETY DATA SHEET

Emergency Phone: 800-992-5994
Dow AgroSciences LLC

¢ —'f,%—?'?—if———é—!—;!—e————'— o wdinapolis, NAG260

Effective Date: 2/1/99
Product Code: 20636
MSDS Number: 000715

B E ""E"uﬁaa hou?d:"m ss edi " c aroe s
: ns be located in immediate work area. if vapor
e These Wlmﬂ&mmﬁ for conditions where a-- “exposure causes eye discomiort, use a NIOSH approved

- potential for exposure exists. Emermcv conditions may - full-face respirator for organic vapors.

L ulreaddmoml precautions.
- o 9. PHYSICAL AND CHEMICAL PROPERTIES:

. EXPOSURE GUIDELINE(S): 2.4-D|chtomphenol DOW  BOILING POINT: 419°F (215°C
: AgroSciances Industrial Hygiene Guideline is 1 ppm, SR'I VAPOR PRESSURE: (mang e) 20°C) 0.10
(Molten orhot24-dlmlomphenonsimmeﬁatelyabsorbed VAPOR DE::SITY (Air=1) 5.6
. through the skin in amounts which have caused deathin  gqy) gy yTY IN WATER: 0.450/100g
: humans.Rapid death in humans has been caused byskh SPECIFIC GRAVITY: 1.382 (soocm_éc)
exposure without immediate decontamination. Amounts of FREEZE POINT: 106°F. 42°C

- molien 2,4-dichiorophenol that may cover as littie as 1% . -
body surface area (hand-sized) may cause death). APPEARANCE: Crystaline noodles. Colorless liquid (mefted)

ODOR: Streng phenolic-type

E ":""*A !Slth' notatlon follawmg the exposuve guideline refers to ho. STABILITY AND REACTIVITY:

- . the potential for dermal absorption of the material. It is
~ intended to alert the reader that inhalation may notbe the = STABILITY: (CONDITIONS TO AVOID) Stable at nomal

L ~ ‘only route of exposure and that measures to minimize handling and storage conditions.

dermal ¢ exposures should be oonsidered.
) INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID)
ENGIN!ERING CONTROLS Provide general and/or local Moderately corrosive to steel if wet. Consult Dow

e exhaust ventilation to control airbormne levels below the AgroSciences for additional information.

exposure guidelines.
’ HAZARDOUS DECOMPOSITION PRODUCTS:
RESPIRATORY PROTECTION: Atmospheric levels should Hydrochloric acid and other toxic, imitating products may be

e maintained helow tha exnosurs auidaline. Far mast produced if nroduct is invelved in fire,
. conditions, no mspiratory protection ' should be needed;
- however, if handling at elevated temperatures without HAZARDOUS POLYMERIZATION: Not known to ogour.

sufficient ventilation, or respiratory irritation is expenenced
use a NIOSH approved air-puritying resplrator fororganic | 11. TOXICOLOGICAL INFORMATION:

Vapors. MUTAGENICITY (EFFECTS ON GENETIC MATERIAL):

In vitro mutagenicity studies were negative in some cases -

SKIN PROTECTION: | 'se protective clothing impervious 1o oy
this material. Selection of specific items such as face and positive in other cases.

shield, gloves, boots, apron, or full body suit will depend on [12. ECOLOGICAL INFORMATION:

operation. Use gloves, impervious to this material, at all
times. Safety shower should be located in immediate work ENVIRONMENTAL FATE:

area. Remove contaminated clothing immediately, wash

skin area with soap and water, and launder clothing before MOVEMENT AND PARTITIONING: Bioconcentration
reuss. tems which cannot be decontaminated, such as potential is moderate (BCF between 100 and 3000 or Log
shoes, belts, and watchbands, should be removed, Pow between 3 and 5). Potential for mobility in soil is low
destroyed, and disposed. Use gloves with insulation for (Koc between 500 and 2000). Measured log octanol/water
thermal protection, when needed. The following personal partition coefficient (log Pow) is 3.06. Log soil organic
pratective clothing is recommended: gloves: nitrile or carbon partition coefficient (Log Koc) is 2.74.

neoprene; boots: neoprene; suit: Saranex, heaprene, or Bioconcentration factor (BCF) in fish is 34.

Kapler CPF3.
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MATERIAL SAFETY DATA SHEET

00w Agroscences
2,4-DICHLOROPHENOL

Emergericy Phona: 809-992-5994
Dow AgroSciences LLC
indianapolis, IN 46268

Effeciive Date: 2/1/95
Froduct Code: 20635 - _
MSDS Number. 000715

DEGRADATION AND PERSISTENCE: Biodegradation
under aerobic static laboratory conditions is high (BOD20 or
BOD28/ThOD greater than 40%).

5-Day biochemical oxygen demand (BODS5) is 0.90 p/p.
10-Day biochemical oxygen demand (BOD10) is 0.92 p/p.
20-Day biochemical oxygen demand (BOD20) is 0.92 p/p-
Theoreticat oxygen demand (ThOD) is ralculated to be
1.18 p/p.

inhibitory concentration (IC50) in OECD Activated Siudge
Respiration Inhibition Test (OECD Test No. 209) i5 52 5

mg/L,
ECOTOXICOLOGY: Material is moderately toxic to aquatic

‘r 15.REGULATORY INFORMATION NOTICE:

The ir.formation herein is presented in good faith and
believed to be accurate as of the effective date shown
above. However, no warranty, express or implied, is given.
Requlatory requirements are subject to change and may
differ from cne location to another; it is the buyer’s
responsivility to ensure that its activities comply with
federal, state or provincial, and local laws. The following
specific information is made for the purpose or complying
with numerous federal, state or provir.cial. and local laws
and regulations.

organisms on an acute basis (LCs/ECs betwee: 1 and 10 U:S: REGULATIONS

mg/L in most sensitive species).
Acute LC;, for fathead minnow
6.9 mg/L.

Acute LCs, for goldfish (Carassius auratus) is 7.8 mgiL.
Acute LCs, for guppy (Poeciiia reticulata) is 4.2 mg/L.
Acute LCsx, for water flea (Daphnia magna) is 3.9 mg.i..
Maximam acceptable toxicant concentration (MATC) in
fathead minnow (Pimephales promelas) is 0.735 mg/L.
Maximum acceptable toxicant concentration (MATC) in
water flea (Daphnia magna) is 0.44 mg/L. |
Acute LCsx, for rainbow trout (Oncorhynchus mykiss) is 2 6
ma/l.

imephales promelas) is

|13. DISPOSAL CONSIDERATIONS:

SARA 313 INFORMATION: This product contains the
following substances subject to the reporting requirements
of Section 313 of Title 1li of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372:

CAS NUMBER CONCENTRATION

CHEMICAL NAME
2,4,6-Trichlorophenol 000088-06-2 0.1%
2,4-Dichiorophencl 000120-83-2 97 5%

SARA HAZARD CATEGORY: This product has been
reviewed according to the EPA "Hazard Categories”
promuigated under Seciions 311 #nd 312 of the Superiund
Amendment and Reauthorization Act of 1986 (SARA Title
I} and is considerad, under appéable definitions, to meet

DISPOSAL METHOD: Wastes are toxic. Improper disposal  the following categories:

of excess material is a violation of Federal law and may
contaminate groundwater. If these wastes cannot be

An immediate health hazard

disposed of by use according to label instructions, contact A delayed health hazard

your state agency or environmental control agency, or the
hazardous waste representative at the nearest EPA
regional office for guidance.

[14. TRANSPORT INFORMATION:

For DOT regulatory information, consult transportation
regulations, product shipping papers, or contact your Dow
AgroSciences representative. DOT CLASSIFICATION:
CORROSIVE SOLID, TOXIC, N.O.S.

CALIFORNIA PROPOSITIG 65: The following statement
is made in order to comply with the California Safe Drinking
Water and Toxic Enforcement Act of 1985: This product
contains a chemical(s) known tc the State of California to
cause cancer. (See Section 3 or 11 of the M3D?3 for
details on carcinogenicity.)

TOXIC SUBSTANCES CONTROL ACT (TSCA):

All ingredients are on the TSCA inventory or are not
required to be listed on the TSCA inventory. If you export
this product, verify that the ingredients meet the invertory
listing requirements of the receiving country or contart Dow
AgroSciences.




Emergoncy Phone 800-992-5954

_ STATE meur-to-xno : The followmg product
- components aracnsd onminstate Tietsas menhoned
- Noi-listed components may be shown inthe oomposmon

.~ section of the MSDS.

 CHEMICALNAME ;"ft—cASNUMBER " ust
- 2,8Dichlorophenol - - 000087-85-0 - NJ3 PA{ PA3

- 2,4,8-Trichlorophenol - - - 000083-06-2 PA2 NJ1
.4—Dschlompheml - 000120-83-2 = NJ2NJ2 PA1

© NJ2=New Juuy Envipnmontal Hazardous Substance (pre ~ent

L at>or=1o1.0%).

- NJ3aNew: Jersey wOmplm Hazatdom Substence (present at >

—or=to 1.0%).

SiEle PM-}Pennsylvaﬂa Hazamlous swstanee {present at > or = to
T PA2=P0nn§ywa|ia Spedal Hazadous Substance (plesent at>or
- =1%00.01%

- PA3=Penngylvania Environmental Hazardous Substance {present
at>or=1 1.0%). -

OSHA HAZARD COMMUNICATION STANDARD:
This product is a "Hazardous Chemical® as defined by the
OSHA Hazard Communication Standard, 29 CFR
1910.1 200

NAﬂONAL FIRE PROTECTION ASSOCIATION (NFPA)
RATINGS:

CATEGORY RATING

- Health 3
Flammabiiity 1
Reactivity 1

COMPREHENSIVE ENVIRONMENTAL RESPONSE
COMPENSATION AND LIABILITY ACT (CERCLA, or
SUPERFUND): This product contains the following
substance(s) Nisted as "Hazardous Substances® under
CERCLA which may require reporting of releases:

Shamical Name CAS Number BQ %I

24-Dichloropheno! ~ 000120-83-2 100 97.5%
2,4,8-Trichlorophenol  000088-06-2 10 0.1%
2,6-Dichlorophenol ~ 000087-65-0 100 1.0%

lmimq:ois, IN 46208

Effactive Date: 2/1/89
Product Code: 20636

MSDS Number: 000715 N
R

' ARCRA Catagorization Hazardous Code:

- 2,4-Dichlorophenol = U081
2,4,6-Trichlorophenol = F027
ae—oidﬂomphenol = U082

" |16. OTHER INFORMATION:

< fiiiNJ@NewJerseySpeuall-leatha:ardSumee (present at >
L ore 10.0.1%).

MSDS STATUS: Revised sections 3,7, & 8
Reference: DR-0002-6288 -
Replaces MSDS dated: 1/7/99

The Information Herein Is Given In Good Faith, But No
Warranty, Express Or Implied, Is Made. Consult Dow
AgroSciences For Further Information.




B - 08 948 Building Phenoxy Herbicide Operatiog Discipline - RESTRICTED FOR USE WiTHINDOW

& Dow Chorn r14532087(10) 10713~

Pump Preparation for Maintenance - (SAFE9002)
S I S B

- Exhibit 7 B

Scope
Description This procedure covers general prepping of pumps. A linc opening permit is required T
in addition to this procedure. _
Procedure Review The current and next review date for this procedure is as stated in the following
table:
Revision Date: May. 1998
Revised By: Doug Doan
Review Frequency: 3 years (MIOSHA maximum)
Next Review Date: May, 2001
Page [ of 7

Revision date05/28/98File Name - Phenoxy/SOPS/ CAFESOPS/SAFE002

- ™ P Fy Al el o mmaron ~en
Fump rreparation or viainiaaiive



- “Referto protective equipment policy (POLI0070) for protective equipment

. roquirements for a specifie chemical, <, amaid s

- Poruial bazar due o exposure are = follows:

Applicable Safety,

- industrial Hyglene or

' . Eavironmental Standards

‘ Qnahty Considerations

IR Splashhazard nd ﬂo?t' dlelmell you may be working with.

Ofacdad trrmm

_ Reference the following standards for more information conceming this procedure:

T‘ns; T B G

The following issues need to be considered for their impact on product quality:

Page 20f 7

Revision date)5/28/98File Name - Phenoxy/SOPS/SAFESOPS/SAFES002

Pump Preparation for Maintenance




B - I 0 948 Building Phenexy Herbicide Opersting Discipline - RESTRICTED FOR USE WITHIN DOW

. . Site Preparation Procedures

Plant Preparation

MOD Preparation

Equipment Required

Special Equipment Set-up

The following steps should be performed at the job site prior to performing this task:

Step Req.iirement

The following steps should be followed to prepare the MOD prior to performing this
task: :

Step MOD Requirement - -
Step | Examine actions required based on specific pump isolation.

The following equipment may be used to perform this procedure:

e tools -
e fittings .

*  air/N2 hose

® lance

The following describes any special equipment or set-up that is required:

Step Set-up Procedure

Page 3 of 7

Revision date(5/28/98Fiie Name - Phenoxy/SOPS/SAFESOPS/SAFE9002

Pumgp Preparation for Maintenance
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. "Main topics of the procedure:

e This procedure contains the following mWs) listed below which can be fourwd at

" theend ofthis procedure.

D‘!ﬁﬂ m# [ Name _ | Location of Electronic
SR S : copy
None
rd

* The following sicps describe how 1 perform this task:

[Stee “Action

Step 1 Lock pump out and check start switch. (Red tag both switches)

Sicp2 | On pumps with double scals, vaive off and red tag fine from seal pot. In
addition, red tag and lockout auxillary seal pot pump if one exists. __ .

Step 4 Adjust or shut tracing off to minimize hydraulic or vapor pressure. but
~ | still keep matcrial liquid.

Step 5 Examine specific pump job to determine if Steps 6 and 7, introduction
of inert gas. is acceptable.

Step6 | Shut cither suction or discharge valve and blow material clear from
pump. Switch valve positions to repeat for ather side.

S 7 U%aﬁ:ani&rzgea{eae%bemgp@ﬁmmusethanthcothcr
for the specific application) to biow material clear from pump,

Step 8 Relieve pressure through process piping as much as possible.

Step 9 Shut and red tag inlet and outlet valves.

Step 10 | Drain residual liquid from pump into drain bucket or trench. Hazard:
Think through the potential splashing that may occur while
draining and protect yourself with splash panels or by piping the
discharge in an opposite direction.

Anticipate a plugged drain line especiaily if dealing with solids or
material with freezing peint above ambient temperature. A steam
lance may be necessary to unplug drain.

Paged of 7
Revision date05/28/98File Name - Phenoxy/SOPS/SAFESOPS/SAFES002
Purnp Preparation for Maintenance
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0.9 Building Phenary Herbicide Operatiag Discipline - RESTRICTED FOR usE
Procedure and Hazards of Deviation (continued)
How To Prep a2 Pump
{continued)
Swcp 11| Tag drain valve open. The tag will insure that the valve will be closed
before remrming pump back to service.
Step 12 | Flush pump with appropriate fluid or purge with N2. Minimize
condensate pressure to prevent damaging the pump seal.
Hazard: SO2CL2 and water re,ai:! violently.
P

Page Sof 7
Revision date05/28/98File Name - Phenoxy/SOF S/SAFESOPS/SAFES002

Pump Preparation for Maintenance



. : The fo!an describes how to properly dispose of waste generated from this

- Action

I Appropriate disposal of drained maicrial. |

- 7 Tlte folfc;;niui Jesctx‘bs appropriate housekeeping measures to perform after the

task has been completcd:
| Wash down any spilled maicrial
- MOD 'Finow—up E The following describes what steps need to be taken with the MOD afler performing
o . the task: : . ) R
: : [Step™ ] Action —
1 Bq)mdem on specific pump isolation.

Completion of Paperwork  The following describes the paperwork that must be completed after performing the
task:

Step Action

1 Note that pump was prepped in the shift summary book.

Page 5 of 7
Revision date05/28/98File Name - Phenoxy/SOPS/SAFESOPS/SAFES002
Pump Preparation for Maintenance
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. . . « Document History
Creation Date March, 1982
Created By

List of Qualified Approvers The following table lists nualified approvers tar this procedure. ©

Approver N Title

Paul Vammer Superintendent .
Locatior of Controlied The following table lists the location of controlled cop:cs
Copies .

Copy Location

t Plant Library

- 2 Control Room -
Supporting The following table lists any required supporting docur.entation:
Dacumentation
 Document Title
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' Nherever the  eyes o- body of any person may be exposed to injurious
“chemicals or other féreign materials, suitable facilities for immediate

~ drenching or flushing of the eyes and body shall be provided within the
work area for immediate emergency use._ After use, the amployee shall
~report to the Medical Department. All other potential exposures shall be

7 treated ‘as determined by the Medical Department utilizing all available

: re‘sources. ,whic_:h may include on-site consultation. (See Appendix B.)
- Scoes-

""'I‘ha.s “standard provides for plant practices regarding treatment of chemical

7 exposures and covers minimum design criteria and inspection of -safety

III.

1/24

' ‘showara, eye baths, and body washes.

usrousunm

- A. Bvery employee shall know the location of the nearest eye bath and

safety shower in their immediate work area, and shall use them ‘n tie

case of chemical exposure. After facilities use, the enployee_ shall
. report to the Medical Department. All employe~s shall report
- suspected chemical exposures immediately to their supervisor. -

B. The supervisor shall supply all necessary information to the Madical
Department in the case of a chemical exposure, such as the. ~hemicais
involved, and will @ensure that the incident . is thoroughly
investigated, if necessary. The supervisor shall ‘ensure that all
employees know how to obtain medical assistance. (See Appendix B.)

€. The plant superintendent {owner) shall be. responsible for
detexrmination of- the need for safety showers, eye baths, and body
washes within his/her plant and to ensuve that they are tested weekly.
The owner will define the installation Area Electrical Classification.

D. The designer and/or installer of the safety shower and eye bath_shall
be responsible to design the installation to meet the owner's
requirements and at least the minimum design criteria as established
by this Safety Standard (Appendix A) and Engineering Practices M4A-
5400-00. ) ) )

E. The owner is responsible for ensuring that the installatiocns are in
compliance with ANSI 2358.1-1981, Area Electrical Classification, and
Engineering Practices M4A-5400-00.

[N
]
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Iv.

APPROPRIATE RESPONSE/ACTION TO CHEMICAL EXPOSURE

A.

rrf

When a chemical exposure has occurred to the eves or skin ONLY WATER
must be used to flush. the contaminant away. No material is to be used
as a neutralizing agent. Soap may be used if it is readily available.

If any chemical comes in contact with the eyes, thoroughly wash the
eyes with flowing water - SPEED IS ESSENTIAL. If a spray of chemical
occurs to the face or heal while goggles are being worn - they should
not be removed until the chemical has been removed in the shower.
Continue washing for 15 minutes or until the ambulance arrives to take
the patient to the site medical facility.

If a questionable materia' or a material that is known to cause a rash
or burn comes in contact with the skin, the skin shall be washed with
large amounts of flowing water and contaminated shoes and clothing
shall *< removed while showering - SBPEED IS ESSENTIAL. Scap may be
used if it is readily available. The exposed employee shall report to
the site medical facility. Contaminated clothing and shoes shall bé

handled by following the procedure in Appendix C.

Report to the site medical facility upon the first indication of a
rash or burn if exposure to a chemical is suspected. .

When skin contact occurs with a material that can be absorbed through
the skin, any contaminated shoes or clothing shall be removed while
showering and the skin shall be washed with large amocunts of flowing

water - SPEED IS ESSENTIAL. Soap may be used if it is readily
available. The expvosed employee shall report to the site medical
facility.

If illness from inhalation occurs, remove the person at once to fresh
air and call the site medical facility. If breathing has stopped,
begin CFR at once. - - B

Any person who does not feel well for an unknown reason should report
to the site medical facility at once. The site madical facility
should be made aware c¢f any possible chemical exposures that may have
occurred.

When a chemical exposure results in the employvee reporting to the site
medical facility and the material is unknown to the employee, it is
essential that supervision -immediately notify the site medical
facility regarding the incident.

All initial medical visits for chemical exposures, shall occur via
ambulance. (See Appendix B.)

DESIGN AND INSTALLATION

A.

The design o¢f each installation shall make use of equipment which
meets or exceeds the minimum reguirements of ANSI Z358.1-1981. {See
Avpendix A ¢f this standard and Enginéering Practices M42-5400-00.)
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5 'I'empered wat:er tc\nk (300 gallon minimum) .

.Tempered wa:er supply (85" to 90° F).

T '7 Pressure, temperature and flow monltorlng and alarm system.

= BBooth r(mandatory;wfor outdoor "installations).

... 9.Thermometer to measure booth temperature.

 10. Materials of .construction - should be compatible with chemicals

- -used in the area. _ .. .

It J.s recomended that electrical heating be used to maintain the

" booth tenperature, due to unreliable past history of temperature

cont:r 1 with steam.

It is recomendeo. that steam or thermal liquid tracing not be used on
tank or -piping downstream of the tempering tank because of possible
uncontrolled temperature rise. If steam or thermal liquid tracing is

- used, appropriat: alarms and high temperature cut-offs must be in

: place. .
VI. TESTING
Safety showers and eye baths shall be tested weekly, using the following
criteria: :
A. Safety Showers and Eye Baths - Outdoor System. ) =

1.Verify booth temperature is between 75° and 95° F

2. Verify that pressure, . temperature and flow monitoring is
operational and that alarms will sound, s¢ that at least one other
person hears the alarm. :

3. Verify that there is a 1eg1ble sign on the booth :|.de.nt:|.fy1ng it as
a safety shower.

4. Verify that the shower, eye bath and body wash have clear access.

5. Verify that the tempered water temperature is between 75° and 95° F

3 of 9



Note:

Safety Showers and Eye Baths - Inside Systems.

1.

4.

Verify space temperature is between 60° and 95° F and that the
tempering tank is located in an area with a temperature between 75

° and 95° F

Verify that pressure, temperature - and flow monitoring 1is
operational and that alarms will sound, so that at least one other
person hears the alarm.

Verify that there is a legible sign adjacent to each safety shower
and eye bath identifying its safety functiomn.

Verify that the shower, eye bath, and body wash have clear access.

Safety Showers.

Verify that flow and flow distribution appear normal.

Eye Baths.

1.

Verify that the differential between highest stream level and
lowest stream level is less tham 1 % inches and that the height of
the lowest stream is at least 2 inches high.

Verify that the unit is clean.

Verify that the eye bath nozzles have a good cover-tbat is free to
come off under water flow conditions. :

Body Washes.

vVeritfty

A

_ L T

that fiow appears normal.

testing checklist is also provided in Safety Standard s-710,

Emergency Equipment.
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DESCRIPTIVE SUMMARY WITH CONCLUSIONS
A comprehensive industrial hygiene survey was conducted in the

Michigan Division Herbicides Plant based on a protocol
(HEH23.14-11-2(22)] issued May 19, 1989. Employees' 8-hour time-
weighted average (TWA) exposures to nethylene chloride,
perchlorcethylene, diethylbenzene (DOWTHERM* J}, phenol,
2,4-dichlorophenal (2,4-bCP), 2,4-dichlorophenoxyacetic acig@ ~ -
(2,4-D) and noise were evaluated and fourid to be well within the
current gquidelines. Specific task excursicn (short-texrm)
exposures to methylene chloride, perchlorgethylene,
diethylbenzene, phenol, 2,4-DCpP, 2,4-D, ferric chloride, diphenyl
sulfide, sulfur dioxide, hydrogen chloride and oil mist were also
evaluated and found to be within current guidelines.

A sound level survey was conducted and three areas were identified
with levels greater than or equal to 90 dBA: both mechanical
refrigeration units and the cooling tower. Several shop
instruments generated noise levels greater than 90 dBA when in
use. Levels greater than 85 dga were found in the shop, the
cooling “ower Pump rocm and arcund the Howden 0il compressor.

A heat stress survey in the center wing of the 2,4-D process in
943 Building indicated a pPotential for overexposure to heat during
the summer months. 2 heat stress program consisting of training,
acclimatization, a work/rest regimen and use of personal
protective equipment is pPlanned to prevent heat-related incidents.
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g
, PURPOSE
As.

AS_part of an ongoing effort to maintain a healthful work

gnV§Ignmﬂnt.fafcampr!hensive%industriaiwhygiene”survey'was

conducted in the Michigan Division Herbicides Plant, Buildings

948, 949, 1068 and 1164. Employee exposures to methylene

- chloride, perchloroethylene, diethylbenzene (DOWTHERM J),

i:;::2;4rgx;hig:pﬁhgpbxyaeétic'acid.(2,4-n), 2,4-dichlorophencl
~{2,4=-DCP), phenol, diphenyl sulfide, sulfur dioxide, ferric

- chloride, hydrochloric acid (#cl), oil mist, noise and heat were

uf;,;EXElgatgég;;q,

- —,' 'G!JNC,IHSIO&S,; AND RECOMMENDATIONS

~1. Employees' time-weighted (TWA) average exposures to methylene
- chloride, perchlorcethylene, diethylbenzene (DOWTHERM J),
.~ 'phenocl, 2,4-dichlorophenol and 2,4-D were found to be within
.- the established guidelines. ,

- 2. Exgursion monitoring for methylene chloride, perchloroethylene
~+ . and diethylbenzene during specific short-term tasks indicated
- - acceptable exposures for each chemical. While no specific
e oo o Short-term exposure limits have been set for these chenmicals,

~oe - - -the eXposures measured are less than three times the TWA
Cecsniiies o guideline for a period of 30-minutes or less during the
workday. The exposures during the methylene chloride filter
changes were potential, not actual, since respiratory
protection was worn during both operations. It is recommended
that respirator usage continue dquring these filter changes.

3. Short~-term éxposu:es to phenol, 2,4-DCP and 2,4-D during
- specific tasks were judged to be acceptable based on the
levels of chemical measured and the duration of the exposure.

4. Based on the results of area monitoring for methylene
caloride, perchloroethylene, diethylbenzene, henol, 2,4-DCP
and 2,4-D, airborne concentrations of these chemicals were
judged to be acceptable.

5. Short-te:m exposures to sulfur dioxide (50,) and hydrochloric
acid (HCl) were evaluated with detector tubes during the
sampling of the dichlorophencl reactor and were found to be

within the established guidelines.

6. A potential short-term exposure to S0s of 36 parts per million
(PpPm) was measured during the unloading of a tank truck of
incoming material. A half~face air-purifying respirator was
vorn during the operation: however, a half mask provides no
protection against the e{e irritation caused by S0;. Full-
fgeg respiratory protection is recommended for the unloading
o 02-

7. Procedures for unloading tank trucks should be re-evaluated to
ensure ggat employee exposures and environmental releases are
ninimized.

RESTRICTED: for use within the Dow Chemical Company only.
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Short~term exposures to ferric chloride during the dumping of
drums, and oil mist and HCl during the changing of the Howden oil
filter were within established guidelines. The length of the
burge prioxr to the filter change can significantly atffect the
exposures during this type of operation.

A short-term exposure of 0.14 ppm measured during the loading
of diphenyl sulfide was judged to be acceptable. Nc¢ exposure
guideline has been established for dirhenyl sulfide.

Due to the lack of a specific monitoring method, potential
exposures to sulfuryl chloride during the dumping of the
sulfuryl chloride reactors were assessed subjectively by
observation. There were no apparent fumes released when the
reactor was opened. It is recommended that current work
practices, including a thorough purge and use of slicker
suits and respiratory protection, be continued.

Noise levels greater than 90 dBA were measured during the
changing of the carbon beds in the sulfuryl chlcride reactor.
The operating procedures for this operation should be changed
to require hearing protection during the use of the high
impact hammers. -

No@se levels greater than 90 dBA were measured in the plant
malntenance shop, 1076 Building, during the operatiocn of the
following shop toasls:

a. 2-Wheel grinder

b. Tool grinder

c. Hand-held grinder
d. Vertical band saw
e. Sander

f. Plasma arc

g. Rigid pipe threader

£l

Operators should wear hearing nrataction during coperatisn and

these tools should be posted accordingly.

Persons working at the table just outside the welding curtain
in the shop can be exposed to noise levels greater than 20
dBA when grinders or the plasma arc are in operation.
Transmission of noise from the welding area to the general
shop area should be reduced. A more effective noise barrier,
sound proofing on ceiling or walls, or relecation of the
welding area would be options to investigate.

An area sound level survey indicated that the noise levels in
the methylene chloride and perchlorcethylene refrigeraticn
rooms and along the east and west sides of the cocling towers
are greater than 90 dBA and should be posted for mandatory
hearing protection.
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--16. - The following locations have been identified  as high noise
- .. .areas (noise levels greater than or equal to 85 &BA) and
o T posted with warning signss T 0
~@. Entrances to the maintenance shop
~~~b.  Cooling-tower pump room -
c. Howden oil compressor

’"2i17g,,Ev:luatidh:cf,pérsbnal'TWA noise exposures indicatesd that

exposures for all jok classifications monitored were within
- tha establisued guideline of 85 dBA as an 8-hour Time- .
~weighted average.

~-18+. A heat-stress survey indicated a high potantial for heat

) ‘siress in the 2,4-D center wing of 949 Building during the
summer months. In order to reduce the risk of heat-related
incidents, a written program should be established addressing
heat stress and should censist of training, acclimatization,

_a work/rest regimen and personal protective equipment.

19. Fume hoods in the 1aheratcr§ wvere evaluated for adequacy of
- air flow. The auxiliary and sample fume hoods met the

recommended face velocities with the fans on the high
settings. The new fume hood met the recommended face
velocity with the far left sash closed and a sash opening of
23 inches for the remaining four sashes. The new hood should
ba operated in this configuration to provide adequate capture
of contaminants.

MAVTAAT AMSAYT AFMUATL ™YY
W vl e W W NE A W AR S

The toxicological properties of the significant chemicals used in
the Herbicides Plant are summarized below.

2,4—bignlgxgphgngxxgcetic Acid (2,4-D Acid)

2,4-D is moderate in acute oral toxicity. Contact with the skin
may cause dermatitis, and prolonged or repeated contact with
highly concentrated solutions or the wetted material may cause
burns. Repeated skin exposure may result in absocrption of harmful
amounts. 2,4-D is not considered to be a significant inhalation
problem due to its physical state and low vapor pressure. Dusts
from the acid may cause irritation of the eyes.

Ingastion of large amcunts, though unlikely in an industrial
situation, may cause liver, kidney, gastrointestinal and muscular
effects, with symptoms such as nausea, vomiting, abdominal cramps
and diarrhea. The current Threshold Limit Value (TLV) for 2,4-D
acid is 10 milligrams per cubic meter (mg/m3).

Phenol-

Phenol is a white crystalline solid with a distinctive odor. It
has an cdor threshold of about 9.05 ppn for most individuals.
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Fhenol is moderate in acute oral toxicity and ingestion of even
small amounts could cause serious effects. The most significant
health concern of phenol is absorption through the skin. Phenol
is rapidly absorbed through the skin in amounts which could be
lethal. Short, single expcsures may result in severe burns; since
phenol has an anesthetic effect, the seriousness of a skin
expaosure or burn may not be cbvicus. Excessive exposure may
result in central nervous system c«Sfects.

Excessive exposures to vapors or aeroscls may cause irritation of
the upper respiratory tract as well as serious adverse effects.
The recommended TLV for an 8-hour TWA exposure is 5 ppm. -

2.4-Dichlorophenol (2,4--DCP)

The acute oral toxicity of 2,4-DCP is low; however, ingestion may
cause burns of the mocuth and threat. Eye contact with the
material may result in severe irritation and corneal injury, with
permanent impairment of vision, even blindness.

Short, single gkin exposures to 2,4-DCP may cause burns. Repeated
dermal exXposures may result in the absorption of harmful amounts;
skin absorption is more rapid when the mzterial is in solutien.

Excessive exposures to dusts and vapors, generated at elevated
temperatures, can cause eye and respiratory irritation. The Dow
Inaustrial Hygiene Guide (IEG) for 2,4-DCP is 1 ppm as an 8-hour
TWA.

DOWTHERM J (Diethylbenzene, mixed isomers)

DOWTHERM J is a mixture of diethylbenzene isomers. The material
is low in acute oral toxicity. Prolonged or repeated skin
exposure may cause irritation or even a burn. Expcsures to 100
ppm in air for short periods may cause eye irritation.

Excessive inhalation exposures may cause dizziness and affect the
liver and kidneys. DOWTHERM J has poor warning properties; the
exposure guideline is 10 ppm, the same as the cdor threshold for
most people.

Perchloroethylene

Perchloroethylene is a colorless ligquid with an ether-like odor
which can be detected by most people at 100 ppm. It is low in
acute oral and dermal toxicity. Prolonged or repeated skin
exposure may cause drying or flaking of the skin, irritation or
even a burn.

Perchloroethylene vapors may irritate the eyes at about 100 ppm,
the odor threshold. Irhalation exposures of 200 ppm
perchlorcethylene may cause dizziness: higher levels may also
cause nasal irritaticn, nausea, incoordination, drunkenness, and
above 1000 ppm, unconsciousness and death. Based on animal data,
excessive exposures may lead to irreqular heartbeats. Alcohol
consumption either before or after exposure may increase the
adverse effects.
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Chronic7;&&@58i?i“§2pdéﬁiés:miy'result in central nervous system,
-and kidney effects. - Perchloroethylene has caused tumors in

emely high oral doses. The Permissible Exposure Limit

;;iézi;mild'centralrnervous system depressant and

lethylene chloride : ‘
an eye, skin and respiratory tract irritant. It is metabolized to

77‘7?ca:bon:npnoxideiand'expasure'will”incraase carboxyhemoglobin

blood. Carboxyhemoglobin values level off at relatively low

, "~1ﬂV015.rcausiﬁgadscrease1n;theongen-carzying ability of the
"Hﬂ.;:v&;ﬁag}revgn”w~th' igh methylene chloride exposures.

~ Methylene chloride has a sweetish odor, detectable at about 300

?i¥ ppm;;;Anasthetic effects begin to occur at about 1000 ppm for most

‘people. The TLV for me‘hy.ene chloride is 50 ppm. Methylene
o chéor@ds is a suspected human carcinogen based on studies in rats
.and mice. - . - ~

fffv?rr 7: TR 'i'fi : - - .

’r‘éulfurfdioxidé is a gas which irritates the eyes, mucous membranes

-and.-skin by the formation of sulfurous acid upon contact with

'iiiimoisturea In addition to irritation, short-term exposures may
.- cause choking, coughing and brochioconstriction. The magnitude of
- the effect is related to dose, not duration of exposure. Mouth

. breathing increases the effects. The TLV of 2 ppm, with a short-

-~ term exposure limit (STEL) of 5 ppm, was set to prevent

respiratory irritatien.

EXPOSURE EVALUATION CRITERIA

Industrial Hygiene Guides (IHGS) are concentrations of airborne
substances to which it is believed nearly all employees may be

~  repeatedly exposed throughout a working lifetime without known

adverse health effects. IHGs are established by health
professionals of the Dow Health and Environmental Management Team
for chemicals (raw materials, intermediates, by-products, wastas,
and products) handled within Dow Chemical. Published exposure
criteria are available for many industrial chemicals; examples
include the Threshold Limit Values (TLVs) of the American
Conference of Governmental Industrial Hygienists (ACGIE), the ANST
standards of the American National Standards Institute, and the
Permissible Exposure Limits (PELs) set by the Occupaticnal Safety
and Health Administration (OSHA). For most of these chemicals,
the Health and Environmental Management Team has adopted the
published exposure criteria as the Dow IHGs. In a faw instances,
the Dow IHGs differ from the mv _ished exposure criteriz. In
establishing IHGs for chemicals which lack published exposure
criteria, the Health and Environiental Management Team considers
toxicological information, occcupational exposure data, and medical
experience.

RESTRICTED: for use within the Dow Chemical Company only.
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IHGs do not represent fine lines between safe and.dangerous
exposures. As the name indicates, IHGs are properly used as
guides for plant design and for evaluation of occupational
exposures. IHGS for gases and vapors are usually expressed in
parts per million (ppm, volume/volume); for dusts, mists, fumes
and aerosols, IHGs are usually expressed in milligrams of
contaminant pes cubic meter of air (mg/m3).

Most IHGs are time-weighted average (TWA) concentrations for an
8-12 hour workday and a 40 hour work week. -Limited excursicn
exposures to concentratiors exceeding the IHG are permitted,
provided that the TWA exposure for the entire workday is
acceptable and the consequences of exposure, within the excursion
limits are minimal and reversibie. For most chemicals, excursion
limits are calculated from the IHGs or TLVs and the excursion
factors recommended by the ACGIH. Ceiling IHGs are assigned to
those materials which cause significant or irreversible effects at
concentrations exceeding the IHG. fThese chemicals are not to
exceed exposures above these ceiling values.

The following exposure criteria currently apply tc the agents -~ -
sampled in this survey. :

Excursion

Compound ) TWA Limit Source
2,4-Dichloro-
phenoxyacetic acid 10 mg/m3 NE ACGIH/OSHA
2,4-Dichlorophencl 1 ppm NE Dow
Phencl 5 ppm(s) NE ACGIH/CSHA
DOWTHERM J
(diethylbenzene) 10 ppm NE Dow
Methylene chloride $0 ppm NE ACGIH

100 ppm 1000 ppm (C) OSHA
Perchloroethylene 50 200 ppm ACGIH

25 ppn NE OSHA
Sulfur dicxide 2 ppu 5 ppm ACGIH/GSHA
Ferric chloride
(as soluble iron salts) 1 mg/m3 NE ACGTIH/OSHA
Hydrochloric acid 5 ppm (C) NE "ACGIH/OSHA

NE-None established

C-Celling limit which may not be exceeded at any time during the
work day.

S-"Skin" notation refers to the potential contribution to the
overall exposure by the cutaneous route including mucous membranes
and eye either by airborne, or more particularly, by direct
contact with the substance.

RESTRICTED: for use within the Dow Chemical Company only,
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~When the results of an industrial hygiene survey indicate a need
“to reduce exposure, control measures should be implemented.
'raditional engineering control methods include contairment,
isolation; substitution; local exhaust ventilation, general
'"1vgntilationjisound*enclosuresiiand.change of operating procedures.
__ Administrative control, limiting exposure time through remote
~-control -or job rotation, may also be effective. Personal
';E:qtective equipment may be used to protect employees only as a
~ = last alternative when none of the preceding control measures are
... feasible or until control measures can be effective.

- o

';Ti’thérbﬁ’°;eipianatiﬁﬁﬁéf'Ehe'éhenical exposure criteria is
;-contaige '~ in report number HEH2.1~1-58(10) and is available upon
L. request.

SAMPLING AND ANALYTICAL

-~ - -Mathylene chloride, diethglhenzene and perchlorocethylene were
- collected on ol _gram Pittsburg Coconut Base (PCB) charcoal tubes . |
e and analyzed b gasrchromatography,with £lame ionization detection
- (GC/FID) . Phenol, 2,4-D and 2,4-DCP were collected on 800 mg
. silica gel tubes and analyzed by liquid chromatography with Ot
-datection. Diphenyl sulfide was collected on 800 mg silica gel
- -tubes and analyzed by GC/FID.  Analyses were performed by
€. D. Jenking, J. M. Hugo and K. A. Charron of the H&ES Analytical
-AChg?%iggy Laboratory and are reported in IHAL-89-0117, 0165, 0166
an .

Sulfur dioxide was collected in an inger containing a solutien
~of 0.3% hydrogen peroxide. The solutions were analyzed for
gulrate using ion chromatography with conductivity detection.
Analyses were performed by V. T. Turkalscn of the Midland
Analytical Laboratory and are reported in AL-89-040641.

Ferric chloride was collected on 37 mm, 0.8 micron pore size,
nixed cellulose ester filters and measured spectrophotmetrically.
Analysis was performed by H. W. Emmel of the Midland Analytical
Laboratory and is reported in AL-89~040943. Hydrochloric acid was
collected on S00 mg Chromosorb B coated with sodium carbonate
(Supelco ORBO 70) and analyzed by ion chromatography with
conductivity detection. The analysis, conducted by J. Healey of
the Midland Analytical Laboratory, is reported in AL-89-060334.
01l mist was collected on 37 mm glass fiber filters, solvent
axtractad and analyzed by infrared spectroscopy. The analysis was
performed by C. Putzig of the Midland Analytical Laboratory and is
reported in AL-89-051199.

Personal noise doses were measured with DuPont Mark MR-l noise
dosimeters, calibrated before and after each monitoring periou
with a DuPont AC-1 acoustical calibrator. Area noise measurements
were obtained with a GenRad sound level meter and analyzer on the
A-~weighted scale with a slow response. The meter was calibrated
before and after each survey with a GenRad Type 1565-A calibrator.
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RESULTS AND DISCUSSION

Employees' TWA exposures to methylene chloride, perchlorcethylene,
diethylbenzene, phenol, 2,4-DCP and 2,4-D (Tables 1A and B) were
all within the established guidelines for each chemical. The
sample collected for the Millwright on 6-19-89 showed breakthrough
of phenol into the backup section of the silica gel tube,
indicating possible loss of some of the sample. During that
sampling period, the Millwright had spent a significant amount of
time cleaning some equipment with hot water. ' It is suspected that
the phenol was carried through with water vapor. Based on the
small amount of phenol detected in this and other personal
samples, there is little probability that a significant amount of
phencl was lost from the sample, and re-sampling is not
recommended.

The results of excursion monitoring for methylene chloride,
perchloroethylene and diethylbenzene expasures during specific
short-term tasks are shown in Table 2A. All excursion exposures
were judged to be acceptable for those chemicals. Where an
excursion guideline is not established, short~-term exposures - -
should exceed three times the 8-hour TWA gquideline for no more
than a total of 30 minutes during a work day, and under no
circumstances should they exceed five times that quideline. The
exposures during the methylene chloride filter changes were
potential exposures, as respiratory protection was worn during
both cperations. It is recommended that respirator usage continue
during these filter changes. The diethylbenzene exposure during
the DOWTHERM J filter change on 4-19-89 was measured to be 27 ppm.
During the operation that day, the basket which holds the filter
was found to be corroded and had to be replaced, creating an
vrasnally long ewposure peried of 25 minutes. Sampling was
conducted during a subsequent filter change (6-27-89) to document
the exposures during a more typical operation. The filter change
on 6-27 required only 10 minutes, and the diethylbenzene exposure
was 3.5 ppm, well within the short-term exposure guideline.

Short-term exposures to phenol, 2,4~DCP and 2,4-D during specific
tasks are shown in Table 2B. All exposures were judged to be
acceptable. Again, some breakthrough of phenol was seen in the
sample collected during the dumping of the steam stripper on
6-20-89. This operaticn also involved a significant amount of
water vapor. Due to the short duration of the operation (3
minutes) and the small amount of phencl detected in the sample
(0.067 ppm), the exposure was judged to be acceptable and re-
sampling is not recommended.

Area monitoring for methylene chloride, perchloroethylene,
diethylbenzene, phenol, 2,4-DCP and 2,4-D was conducted at several
sites throughout the Herbicides plant (Takle 3). Samples were
collected at points approximately 3 to 5 feet abave the floor,
primarily to document ambient airborme concentrations in the
plant. All concentrations were judged to be acceptable.
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a temperaturaoutdnors*was*ssw - These measurements indicated
that employees working in this area during warm weather months
gg1g<bi'ova;expgsg§<ta heat, especially when wearing slicker

' particularly dur

er to reduce the risk of heat-related incidents,
, 2 ing the summer months, a policy should be
_...established addressing heat stress and work practices in the
. 2,4=D center wing of 949 Building. The program should consist of
‘training, acclimatization, 2 work/rest regimen and perscnal
. . protective equipment. . . .-
oo - praining should be conducted in the early spring as the weather
Bl R e b‘gm- tﬂwam tﬂ rais‘ the enployees. avareness of heat stress,

; - symptoms, treatment and prevention. Workers should become

.- .accustomed to a hot environment by short periods of osure,
... .gradually building to longer perioés. This is particularly
~7 - important for new employees and those returning from a vacation.

Lo Reglacement of body fluids is essential. Employees must learn to
drink more fluids at regular intervals when working in hot
environments, gven if they 4o not feel thirsty.

e Hork periods should be alternated with rest perieds in a ceol
“oooemee—eo s are@s—-The hotter the environment, the shorter the work period.
_Likewise, the heavier the work load, the shorter the wcrk period.
-The. length of the work period will vary with the temperature, the
exertion required for the job, and the protective equipment
- required. Some recommendations for work-rest periods are found
- in Table 10. Based on the temperatures measured on the third
floor of the 2,4~D center wing on July 5, 1989, an acclimatized
operator could work in that area for approximately 25 minutes,
followed by a one-hour rest period in a cooler area. The time
would be shorter when wearing a rubber suit.

- .

Other administrative controls include scheduling work during the
cooler gérts of the day and job sharing. When rubber suits are
required, ice vests should also be worn. -

Monitoring of temperature and humidity in the hot areas should be
continued to characterize seasonal temperature fluctuations.
These data will also be used to determine the work/rest regimen
and other necessary work practices.

The face velccities of the three laboratory fume hoods in the
herbicide plant laboratory, 948 Building, were evaluated, using a
TSI Model 1650 thermo-anemometer. The fume hoods were identified
as the "sample hood," "auxiliary hood," and "new hood". The
sample and auxiliary fume hoods waere evaluated on March 17, 1989,
and the new hood was evaluated on aApril 4, 1989. Fume hood face
velocity data was evaluated based on recommendations found in
HEH2.16-1-1(1) on improved laboratory fume hood performance
criteria. Evaluations were based on the relative toxicity and
volatility of materials used in fume hoods, and turbulence created
by items stored in the hood as well as by external (room) air
flow.

RESTRICTED: for use within the Dow Chemical Company only.
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The auxiliary and sample fume hoods were evaluated with the fan
speed settings on high and sash openings of 30 inches.

The )
recommended minimum face velocity for each of these hoods und r
current conditions of use is %0 feet per minute (fpm). The
average face velocity measured was 93 fpm for the auxiliary hood
and 89 fpm for the sample fume hood. The face velocities were
judged to he adequate, when the fans were on the highest setting.
This setting should be used when chemicals are being handled in
these hoods. :

The new fume hood has five s
maximum of 29 inches.

ashes that open vertically to a _
When evaluated, this hood had a wider range

of face velocities resulting in the need for increased average
face velocity. The recommended face velocity for the new hood is
95 fpm. The average face velocity was 106 fpm with the left-most
sash fully closed and all other sashes lowered such to provide a
face opening 23 inches from the counter top level. Opening sashes
to a greater extent resulted in insufficient minimum face
velocities in certain areas of the hood's face, in some instances
less than 70 fpm. This point was further illustrated by
evaluation of hood face turbulence with smoke tubes which
indicated the potential for contaminated air to escape from the
hood when the hood sashes were wide open.
meet the recommended face velocity,
operated with the left sash
openings no greater than 23

——

Therefore,

in order to
the new hood should ke
fully closed and the remaining sash
inches.
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. SUUGL FRESSURE LEVELS 1IN THE CONTROL RUOM AND
LABORATORY OF THE MICHIGAN DIVISION HERBICIDES PLANT,
948 BUILDING, FEBRUARY 28, 1989. HEH23.14-11-~2(22)

LOCATTION QUND,
Control Roon 70
Break Roonm 60
Men's Iocker room 55
Hallway to men's locker i
room 60
Hallway by TRANE air -
handling unit 72
Outside door #3, 948 Bldg. 80
Lab, North end 60
Lab, East fume hood 65
Terminal Room - 59
Behind the Mod IV "cans® 68
Exposure Guideline 20(C)

RESTRICTED.: for use within the Oaw Chemical Campany oniy,

LRBISAL AP LPIES DA IAIv . oA



SOUND . PRESSURE - LEVELS IN THE MICHTIGAN DIVISION
HERBICIDE PLANT MAINTENANCE SHOP, 1076 BUILDING, MARCH
oo o HEH23.14~11-2(22)

W" o  SQUND LEVEL, dBa
__ South end of shop, hand grinder
" in use behind welding curtain. = 76
At second table S. of break- =
.. room, west of the welding 1
.. curtain (no tools in use) , -

Levels with equipment running:

' At bench vest of welding curtain;
hand grinder used on sheet metal 86
= inside welding curtain

.. ... . Repeat of previous event,
coese e 30 geqonds later 89 - .

W'Irﬁ;:lde 'wei‘ding curtain of
‘plasma arc area:

2~-vheel grinder running, work
-being performed with a 4" section 80-89
of 6" daim. pipe; 3' from source

2-wheel grinder; grinding a
flat piece of metal 105-110

Plasma arc in use (4' from source) 95-103
Hand grinder in use:
(1) 3' from grinder 102

(2) Immediately inside welding
cenxtain o8

+ (3) Outside of welding curtain,
at the bench west of the 90
curtain

*All measurements made with the plasma arc area local exhaust
ventilation on.

RESTRICTED: for use within the Dow Chemical C y aniy.
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TABLE 7 (CONT). SOUND PRESSURE LEVELS IN THE MICHIGAN DIVISION
HERBICIDE PLANT MAINTENANCE SHOP, 1076 BUILDING,

MARCH 15, 1989 HEH23.14-11-2(22)

IOCATION* _ ={o) dBA

Other shop power tools:

Horizontal band saw : 82

Vertical band saw ' 85-94

Sander | .
87-93

Tocl grinder 96-98

Rigid pipe threader 93

(not threading pipe)

RAX pipe threader 70
(not threading pipe)

— = -

+2A1]1 measurements made with the plasma arc area local exhaust
ventilation on.

RESTRICTED: for usa within the Dow Chamical Company only.
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WEST WINGS, BRINE AND WASTE WATER TREATMENT AT THE MICHIGAN DIVISION

HERBICIDES PLANT,

RERZS . 14-11-2{22]
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E‘ ;10,' FIGURE 3. AREA NOISE LEVEL MEASUREMENTS IN 949 BUILDING; 3RD FLOOR, SOUTH
AND WEST WINGS, AT THE MICHIGAN DIVISION HERBICIDES PLANT,
MARCH, 1989. HEH23.14-11-2(22)
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Incident Findings

Dow incident investigation wam has reached its conclusions about the death of a Dow Chemical
Compeny employee which occutred at the plart site in Midland on October 12. Leamings from the incident
to the site, as well as 0 plent locations globally, in an effort to prevent such a ragedy from
ing aguin; according to Vince Smith, director of Michigan Operations. '

~

,)azs-yupddheudopmuahuhndephntwasmdmunyexposedmanherbmdc
- inwrmediate chemicsl at his worksitc in the early morning hours. He was proncunced dead shorly
- the Dow investigation team members conducted a simulation exervise 1o attempt to determine what
= happensd. Por the past weeks, they have focused on establishing what they balieve to be the roor’
-7 canses of the inciden! , including examination of the appropriateaess of job procadures and use of personal
-~ prowctive equipment, Further effarts by them and by all employecs at the Michigan Operations sitc.
" according w Smith, will include incorporation of learnings into plant epesating procedures and standards.

BRI At ,\m known task before the accident was to clean 2 pump that was shut down far maintenance. He
- “was exposed on his leg and arms to dichlorophenol, appareatly from a lesk which developed in a picce of
- wabing conneocted to the pump. The protective gear the employee was wearing at the time he was sprayed
e s not sufficient to protect him from the exposure he experienced; acconding to the investigation team.
" "The team made the following conclusions as a result of their investigaion:”
T et A Dow safe wotk permit was not issued which would have been required for this task;

e The employes was not wearing & rabber suit and boots, chemical-resistant gloves, and a face
shield which would hzve been the personal protective equipment required by the permit for this
mﬂ: w0 . »

& ‘The employes bypassad the nearest safety shower for unknown reasons snd entered a more

99 VoV mnihosn abhmersne inednad. and
TUISWRUL Al dWUVALAL SILY VS W Jsrwrausy Wi

» Specifications for the tubing material on the pump were not found in plant documents. The

mbing was mads of copper which is susceptible t corrosion when it comes in contact with this
hemical ,

Representatives of Dow AgroSciences, who are the owners of the manufacturing facility where the accident
occurred, participated in the investigation and will continue to coordinats with Dow and with their
customers and othec producers on communications of incident leamnings.

“First and foremost, weneed to institutionslize the concept of adherencs to best practices and of expecting
the unsxpected,” said John Tomke, vice ?r&tidcnt and global leader for Operations, Dow AgroSciences.
*Best practices clearly are the colisctive intelligence of the entire organization. Secondly, we need to
assure that 31l team members undecstand the positive actions of intervention. This is a responsibility and an
opportunity for each and every one of us. We also need to emphasize the importance of time. The tme to
decontaminate in this situation may have had an impact on the final cutcoms.

"Finally, we've challenged our investigation team 1o look at innovative and effective ways to not only
communpicate the results of this event and the outcomes inside of our organization globally, but to also
enhance learnings from it so we can really learn from this very tragic event,” said Tomke.
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Corrective actions have already been taken, including:

» Emphasizing with employees the imporiance of following the existing work procedures and safe
work permit requircments;

» Emphasizing with craployces the proper use of personal protective equipment and safety
equipmeat; and -

e Replacement of the tubing with another material and review of other pipe and tubing
conncctions throughout the process for use of appropriats mategials.

Now that the investigation is completed, the plant process has been restaried.

" *We have lost a friend and a co-workec,” s2id Smith. "A father at our site has lost a son

We all continue to feel great sadness over this. It is a lesson for us all—and a distinct challenge to us
all—that we will elevate our safety performance.®

"From this incidear, we've been reminded of how tragic puning our guard down for safety can be,” said
William ¥.. Laney Jr., President of Local 12075, United Steelworkers of America. "We raust take the time

to lock at all jobs, second guess what we are doing, and intervenc with other employees if need be to
ensure our safety at Dow Michigan Operations.”

As is standard procedure in-industrial accidents, MIOSHA continues to investigate the accident in a pacaliel

investigation. Dow is coopetating fully with the organization’s representatives and hopes to gain further
learnings from their investigation, said Smith.

An official autopsy report is still pending from the Midland County Medical Examiner’s office.

Dichlorophenal is an intermediate mategial used in the production of some herbicides, insecticides, and
pharmacenticals The chemical is hazardous It can canse severs burs upon skin contact, and if absotbed
through the skin, it can affect intemal organ function and canse death. Workers who deal with this
chemical routinely receive specialized safety training and have guidelines for wearing the appropriate
personsl protective equipment.



nm:.mn nosp::nm.ﬁcmnn\\

" PATHOLOGY DEPARTMENT . ,
- AUTOPSY EXAMINATION » )
""" "2,2,,'}55:51;':1;,::'";,;:W A A‘UTO?SY NOE 5—»*‘8‘0377 )
CGB: : ) ; -. . DEATH: Sept. 16, 1980 :
aﬁlbﬁf? f?ehaeasiaaﬁgg;%wglgZgﬁwq,; DAT@i 1-;6 s o
5 e T——— —— - pYTO Sept. 17, 19 o O
T IEXs l‘aJ.e SO S E IR x PSY.S' “‘*garz — T FIE s
. tosvnm. NO.: __D.0.2. ;;—a L ;.;’  BrosECTOR: John W. 'Hysell, M.D.
: JATE OF ADMISSION: ___ - " peveroyan: James Frye, M.D.,
m-rw oF CO!-!PLETION:OCt. 30, nan " ~ veputy CEI =
-nm. pmmor.ocxc nmc&bSiS: PR B ' K

“."Acute steam and dichlorophbhol exposure. Superficial cutanaous
burns ‘involving neck, back,“and thighs. Acute mucosal congestion of
;g;;ﬂwgnhnpxglottxs and_ pyriform sinlises. Petechial laryngeal. mncosal hemor-
i l’rhage. “Marked pulmonary co gestxon with extensive alveolat heémorrhages—
J,fé"* nyperkalem;a(s 1-mM)+  Slight acdute congestion of kidneys. Bilateral:

S adrenal cortical hyperplasid,: Small posterior intramural left ven--
Erlcular myocardial scar. Hepatomegalytfatty 1;ver).;3 o

© iAUSE OF DEATHi ... A .
E I A) -Cardiac arrhythmla g L_ -

~ ! B) Hypexrkalemia’ (9.1 mM) i _
»: C) Acute sevare pulmpnary tnermax ;p; LY.

] & ‘Ié U;é"/ / ‘
.John W, Hyseil, M. u., Bl
" pathologist Lo

JW%/cm . )
cc: Dr."@
Dr. 21ine
Dr. Kolesar
Lab File

Form #107
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The decedent, a 45 year old white male, was involved in an industrial
accident involving dichlorophenol exposure. He suffered superficial-
cutaneous burns over his neck, back, and thighs. He reportedly im-
mediately went into a decontamination shower during which time he re-" -
ported that he felt poorly. He suffered a syncopal episode at which
time he was noted to have no pulse or respiration. Cardiopulmonary
résuscitation efforts were immediately initated and the Dow Ambulance

Service was summonded. The decedent was transported to the Dow Medical -

Emergency - Area where he was-8ead on arrival. Postmortem examination

was requested by Dr. James. Frye, Deputy Medical Examiner for Midland

County.. "

CLINICAIL SUMMARY : ) ' o
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_ CLINICAL PATHOLOGIC CORRELATION '

dé'ééentijé]ﬁsiyeéribidfwhite'mhie‘was involved in an industrial

. The de: -a ‘
“acoident which initially was believed to involve only dichlorophenol

XpOS - Subsequent industrial
by The Dow

7 7 ~safety investigation of the accident

by The Dc ,ChémicaIfCOmptnyfanaithe~MichiganVOccupational Safety and"

: He;lthfageﬁcy'reveilgdﬁthat'the decedent had in fact introduced steam
te into the system without having notified the appropriate = -

...condensate . i ,

. “personnel to have the system turned off. The water was therefore

- introduced into a system which was being maintained well in excess of,
.7 .1000C. ~ The resulting violent vaporization resulted in the decedent :

,bainglsp:ayed,by'Steam~which?may‘havcfcontained a dichlorophendl aerosol.

The industrial investigation of the accident also revealed that the -

victim then bypassed the nearest safety showex and initiated decon- -, . .

~ tamination in a dressing area-in an unalarmed shower. .He subsequently =

" left that shower and used an alarmed shower which initiated the ambulance.
~“dispatch procedure and set-off other alarms to obtain immediate aid fram-.
irnearBy'personpgl.He»suttered“asyncppal.episode,‘Ehd-descriptibn of = il
.. which lead the Deputy Medical Examiner to make a provisional diagnosis - "’
--of cardiac -arrhythmia. ,Rgsusqit;tion.ef:q:&gjwqrgwunghéggssgulreven.-_‘”

' “though immediately initated.” - .- PR
“ﬂ,gostmo:teﬁ;eiaﬁination“revealed grossly obvious superficial cutanecus . -
-~ ~burns over the neck, back, and thighs. Extensive oral burns were s
-reported at the.scene and postmorxtem examination confirmed the presence

- of extensive. acute burns involving the epiglottis and pyriform sinuses.’
Petechial hemorrhages were observed in the larynx and trachea. Micro-
scopic exaninaticn revealed severe pulmonary congestion and extensive
alveolar hemorrhage. Because of the very brief interval between thermal’
injury- and .@eath, no microscopic inflammatory changes other than vascular:
congestion were apparent in.any of these locations.” No other\significant
- changes: ware ‘noted grossly ei microscopically. ST e TR

No dichloréphenol or acetate derivatives were detectable in serum, . L
gastric contents, or urine. .The serum, which was obtained shortly after.
death had a potassium concentration of 9.1 mM. This observation is )
somewhat difficult to access since increasing potassium concentration .
is 2 normal postmortem finding. In this instance, since the specimen .
was obtained essentially immediately postmortem, it may be significant. ..
If this is a premortem change, it could be explained on the basis of
acute severe thermal injury of the pulmonary tissue and blood within

the pulmonary vascular bed due to steam inhalation. The extent of
observed pulmonary changes could also account for death on the basis’

of acute respiratory failure. In either event, .the ultimate cause of '
death is acute pulmonary thermal injury due to steam inhalation, either -
due to respiratory compromise and respiratory arrest or due to cardiac . -
arrhythmia secondary to the extensive tissue destruction with con-
seguent hyperkalemia. : Co
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EXTERNAL EXAMINATION:

BODY LENGTH: Approximately 69 inches.
WEIGHT: Approximately 220 pounds.
NUTRITION: Slightly excessive.

HEAD: Normocephalic. ' i
NECK: No abnormal mobility or masses. _ e

' CHEST: No osseous deformity.

. ABDOMEN:- Slightly prctuberant. .
EXTREMITIES: Unremarkable except for ‘cutaneous burns. S
SKIN: There are superficial cutanecus burns involving neck, upper chest,::
back, and.thighs. The anterior- thighs appear to have sustained somewhat -~
deeper injury. . ST T Core e Y

INTERNAL EXAMINATION:

. MAIN INCISION: The panniculus is moderately thickened. =~ = "-fﬁ5

. BODY CAVITIES: No abnormal fluid or adhesions. :

LUNGS: The right lung weighs 630 grams and the left 520 grams. - The ' -
pleural surfaces are smooth., The parenchyma is of normal ‘crepitance.
The cut surface reveals moderate acute congestion but no other ab--
‘normality. - e o R
HEART: -Weight 420 grams. The epicardial surface ‘is smooth and glis-

" tening. Examination of the coronary arteries reveals slight athero-

..”THYROID:~ Unremarkable.
ESOPHAGUS: Unremarkable.

. SMALL INTESTINE: Unremarkable.

sclerotie .change but no significant stenosis and no occlusion. Multiple
sections through the myocardium reveals a single small scar approximately”
1 cm. in maximum dimension within the posterior portion of the left ven- "
tricular wall. The cardiac valves are unremarkable.’ . <
LARYNX: The.epiglottic and pyriform sinus mucosa is markedly congested ~
suggesting acute chemical burn. In addition, there are occasional
petechial hemorrhages within the ‘laryngeal mucosa below the vecal ceords.
TRACHEA: Rare petechial changes. Otherwise unremarkable. ' -

STOMACH: Unremarkable. -
-DUODENUM: Unremarkable. : . i o T
COLON: Unrenmarkable. o

LIVER: Weight 2310 grams. The liver margins arxre somewhat blunted.

Cut surface reveals the parenchyma is slightly softer than usual and

has a somewhat yellowish-tan coloration suggesting fatty change. '
- PANCREAS: Unremarkable. . T

SPLEEN: Weight 130 grams. Unremarkable.

KIDNEYS: Each kidney weighs 210 grams. The capsules strip with ease
revealing a smooth cortical surface. Cut surface reveals slight passive
congestion but no other abnormality. - - :

ADRENAL GLANDS: Each adrenal gland contains cortical nodules up to

1.5 cm. in diameter each. The medullary portion appears to be
unremarkable. ‘

PELVIS: Not examined.

BRAIN: The skull is intact. The meninges are smooth and glistening.

The brain weighs 1570 grams. The cerebral hemispheres are symmetrical
and normally developed. The base of the brain is unremarkable. The
cerebellum has its usual foliate configuration. The brain stem is un-~
remarkable. Cut surface reveals no abnormality. The ventricles are of .
ncrmal size having no abnormal contents. ‘



Texxcor..ocrc EVALUATION . ‘ oL

' 1ga$tric contents ure submitted “to the Dow Chemical
Company for anqusis., ‘The urinary bladder is essentially empty and 5
only app:oximately 3-ml- could be aspirated. A SR

amplés were‘then fcrwa:ded ‘to Dr.’ n;niel Couri, Professor of -

Pharmacology and Director of Toxicology, at Ohio State University.

The serum specimen which was submitted for evaluation was one which .

was obtained immediately postmortem at the Dow Medical Facility. No

-2, .4-dichlorophencl, monochloroacetic acid, or 2, 4-d1chlorophenoxyacetic

ac;d ‘were detectable in the gagtric fluid, serum, or urine. Evaluation

~--of ‘the serum electrolytes revealed a potasszum concentration of 9.1 mM
A cogi of the complete toxicology report is appended to thxs autopsy -

repo: .. ke . . .

P
a

Lok,
- .
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MICROSCOPIC EXAMINATION

LUNGSs -

HEART:

,CQRONAgx_Anrggy?:

TRACHEA: |

ESOPHAGUS.
. “ smcat .
SMALL INTESTINE-
‘ﬂLIVBR- :

PAHCREAS:‘-
spizau--

-xIDVEYs-* J”'

' BDRENAL GLKND-n_f

isxzn- A
-L;§§AIN=,,.‘

'Postmortem change..

Slight passzve congestlon.

'Un;éparkable. .»';

‘Unrema;kahle.

Severe congestion and extensive alveolar
hemorrhage.

Occasional foci of interstitial fobrosis

with myocardial hypertrophy of the adjacent e
fibers. -
Moderate atherosclerosis with approximately Lt
50% . luminal stenosis. o o

Postmmrtem change. ' Congestion of the blood
vessels of the suhgtantza propria.

Uhreharkable.

Postmortem change.

Moderately severe hepatocellular fatty chnnge.htf;

Postmprtem change,

" Unremarkable. - - . e

Unremarkable. - w7 T ‘ ‘ : ..“;;

Cortical adenocma.




~ Pathology Department

Department of Pharmacology :
5008 Graves Hall =5
- Columbus, Ohlo 43210 S
U

_ Dr. John Hysel | : A TR

' Midland Community Hospital
~Midiand, Michigna 48640 .

) serum, urine, gastéfc

;,“?'ifhe‘gpecimnnéréubmitted by Dr. Kolesar were subjected to a com-
..~ prehensive taxicology examination. Serum, gastric and urine samples Do
““were utilized for analysis in a manner yfelding the most information - . F

" possible regarding the presence or absence of exogenous agents of

~ - Beléte, neutral; basic and velatils chemical chracterfstic - . G0
* RESULTS OF TOXICOLOGY EXAMINATION: ! T E

I EDREONE . i N RN

 gastric Fluid: .
"% Acid, basic and neutral drugs were not detected in the gas-
tric sample. Also, 2,4-dichlorophenol ¢, monochloroacetic

.acid 4, and 2,4-dichlorpphenoxyacetic b acid were not getected . Cn
i the ga.tric sample. (Detection 1imits: < 1 ug/mis ~ 5ug/imi.)

Serum:. .

Samples of serum were analyzed for acidic, neutral and volatile
drugs "and agents. 'Analyses included at least: barbiturates,
methaqualone, glutethimide, methyprylon, benzodiazepines,
acetaminophen, ethchlorvynol, salicylates, alcohols, acetone
and phenol. Serum was further analyzed for the presence of”
2,4-dichlorophenol, nomochloroacetic acid, and 2,4-dichloro-~ BRYY
phenoxyacetic acid. None were detected in the serum. _ e

Urine:

Urine was analyzed for the presence of 2,4-dichlorophenoxy-
acetic acid. None was present in urine. oo
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. OTHER DETEBHIRATIONS:

Serym Electrolytes:-

Potassium - 9.1 mM
Sodium - 137.5 a

Urine:

" Creatinipe - 30 mg/100 m
*Protéin - Approximately 100 mg%
*Glucose - Approximately 100 mg®

*Ketones - Negative -
.«Blood (presence) - Positive . : i
L .. Total catechloamines in urine - None detected (Limit of detection:
L : - 25 ng/mi) g T .
N *Limited amounts of urine necessitated use of Ames Labstix for
a  estimation. :
Sincerely,
s-‘n/?
A2zl geen
Daniel Couri, Ph.D.
Professor.of Pharmacology
Director of Toxicology




