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ATTACHMENT B
DATA VALIDATION MEMO
TRANSMITTAL

1L99-375.019






DATA VALIDATION MEMO TRANSMITTAL

Date:

To:

From:

Site:

Charge No.:

Package Case No.:

Parameter(s):

Electronic Deliverables:

File Name

File Location

Memo

Data Summary Tables

Other

Hard Copy Deliverables:

Included
(Y/N)

Completed
(Y/N)

Proofed
(Y/N)

Comments

Memo

Data Summary Tables

I/ORDA Form

Worksheets

PE Scores

Field Notes

CSF Audit

1DQO Summary Form

L99-375.019
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2.0

TRC SOP No. 020
Verston 4.0

June 2, 2000

Page 2 of 3

PROCEDURES

Equipment and procedures for sampling two types of sampling are described below, including

2.1

Shallow (up to 6-feet deep); and
Deep (more than 6-feeet deep).

Shallow (Up to 6-Feet Deep)
Select sampling locations based on soil data and existing monitoring data.
Penetrate soil to desired depth. A steel rod %2 to ¥s-inch diameter and a heavy hammer are
sufficient. A bar punch equipped with insulated handles is better for numerous holes. Itisa
small, hand operated pile driver with a sliding weight on the top. Hand augers may also be
used.
Insert inert (e.g., Teflon) tubing to bottom of hole. Tubing may be weighted or attached to a
small diameter stick to assure that it gets to the bottom of the hole. Tubing should be
perforated along bottom few inches to assure gas flow.
Close top of hole around tubing using a gas impervious seal.

Readings may be taken immediately after making the barhole.

Attach meter or sampling pump and evacuate hold of air-diluted gases before recording gas
concentrations or taking samples.

When using a portable meter, begin with the most sensitive range (0-100 percent by volume
of the lower explosive limit (LEL) for methane). If meter is pegged, change fo the next
least sensitive range to determine actual gas concentration.

Tubing shall be marked, sealed, and protected if sampling will be done later.

If results are erratic the hole should be plugged and further readings taken a few minutes
later.

Detail in logbook the sample location, ID, and time. The TRC Soil Vapor Survey Summary
Form (Attachment A and B) should be used to record:

- Instrument(s) used and calibration procedure

12000-181 SOP No 020



TRC SOP No. 020

Sample ID and depth
Description of soil cover
Reading or measurement

Version 4.0
Wune 2, 2000
Page 3 of 3

* Monitoring should be repeated a day or two after probe installation to verify readings.

2.2 Deep (More Than 6-Feet Deep)
e Same general procedures as above.
e Use portable power augers or truck-mounted augers.

¢ For permanent monitoring points, use rigid tubing (e.g., Teflon).

o Detail in logbook the sample location, ID, and time. The TRC Soil Vapor Survey Summary

Form (Attachment A and B) should be used to record:

- Instrument(s) used and calibration procedure
- Sample ID and depth

- Description of soil cover

- Reading or measurement

CAUTION

¢  When using hand powered equipment, stop if any unusually high resistance is
resistance counld be from a gas pipe or an electrical cable.

met. This

» Before using powered equipment, confirm that there are no underground utilitizs in the

location(s) selected.

» Use non-sparking equipment and procedures and monitor for methane explosi

1.2000-181 SOP No 020

ve limits.
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AIR MONITORING FORM
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AIR MONITORING RECORD

Project: Date:
Location:
Technician performing monitoring:
Instrument Data
Instrument No. Type & Model Serial No.
é
3
Field Calibration Data
Instrument | Calibration | Calibration | Verification | Verification | Verification
No. Gas & Conc. Time Time Time
:12
3
Air Monitoring Data
Time Instrument No.-Type Concentration Notes
12000-182 Rev. 1




APPENDIX B

TAILGATE SAFETY MEETING FORM
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FIELD SAFETY MEETING FORM

Date: Time:

Client:

Job Number:

Site Location:

Address:

Scope of Work:

Protective Clothing/Equipment:

Chemical Hazard

Safety Topics Presented

Physical Hazard:

Special Equipment:

Other:

Emergency Procedures:

Hospital Address and Route:

Names:

Attendance Record

L2000-182

Rev. 1
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INJURY/ACCIDENT FORMS
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i ARNATIELYE UP LWWUILRAIAL AVLLUIENLD — DEPARIMENT FK

600 WASHINGTON STREET, BOSTON, MASSACHUSETTS 02111

EMPLOYER’S FIRST REPORT OF INJURY
(To be filed only for those Injuries resulting in five lost work days.)

Please print ortype legibly. Incorrect, illeglble or incomplete forms will be returned.

l. EMPLOYEE |* F‘NN"’"

DATA

initiat

Last Namy

. mwr

‘2 sw.nSmmiﬂumw

'.v-‘.

2, Home Address {No. & Street, City, Stata.ZipCodol

: 4.‘Homo T

..
- e

3 et
IR
. .

8. Marital Status
D Single [ Married

8 Sex
(0 Male [ Female

7. Date of Birth wwnoma

S Amy et

.FOROFFICEUSE
DONOTWRITE N,
AR COLUMN

—“.

Sa Asguier Occupaion

9b. Cccupation when injured { ditterent).

. tnjured.
10. How long in your ampioy? | 11. 1 a juvenile, was an employment certificate or parmiton fie? D ;
Vo RO e 0O Yes N !"":efaﬂ*'
| - EMPLOYER | 12 EmpleyetNamo e ~ 12 EIN. NUMBER - . -
DATA R A [ - -

-

14, Offics Address (No. & Street Clty, s'an.Zipcode}

. - - “15, Telsphone # J[
v emet V)

18 mmmum«wm»mmmwm mmﬁoncmmc “
P
mumummmu 1a.muam-y(s.l.c.)codo ;-1:':= C oAt
- - v' & m sy T . R t&i,.,}‘rihﬂ ¢\""~ ""-"f
i, EMPLOYEE 10.Ph=tnrnwﬂywm 20. Hourly Wage | 21. # Hours workad | 22. Days worked
WAGE DATA D Piecs [ Hourly S — perciay . | POrWOSK

23, Provide eatimate? valus of meais fumished the employes sach week and
estmated weekly value of any lodging, fuel, ete. fumished: S

24, Gross Aver. Weelkdy Wage
L P

V. OCCUPATIONAL INJURY 25. Date of Injury WIDO’YY) 26 Was injured peid in 1ufl for this duy?
OR ILLNESS DATA TSRS CiYes [No
27. Daie Disabillly began Z8. Date of Filth Work Oay Lost | 29 mmmhm
MM/DDIYY) <2 mglmjlm days
20. Injury Type Code 31. Primary Body Pant Code nmmmm o

33 Othwr injury descriptors (Check all that appiy)

d
|
|
|
3
|

& Infury direct result of & single accident (]
&. Injury resuited from cumuiative condition [m]
< Injury represams a chronic/recuning disease 0
d. Inpury resutied from oxic/hazardous substance o
34. Aadress or Location where injury/iliness occurred. | 35. On smployer's 36. Empicyee's Dsparvient
" s © premises? -
- Oves ONo
7. ¥ injure has retuimed 10 work ;
a. Date of Retumn  [MM/DD/YY)  D. Weekly Wage § e At what occupation?

/ _/

38. To whom and when was injury/iliness reporied?

9. Hinjured has died (MM/DD/YY)
onterdatsofdeatn /7 [

£, Nema and Address of Witnesses

&%, Name ang Address of Physician

| 42 Nameand Address of Hospital

7. ACCIDENT
INFORMATION

432, Describe lully how accident/injury occurred.

ignea by

Tie

Date

——

ezse file onginal with the DLA. codles to bothnsurer and employee within five days, excluding Sundays and Nolicays. trom date in box #28. Fa
Sely wit ressrng resuvements may result in a tine,

Imury Type and Body Pan codes are listed an revers
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PERSONAL ACKNOWLEDGEMENT
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PERSONAL ACKNOWLEDGEMENT

A component of the Health and Safety Plan (HASP), designed to provide personnel safety during
this subsurface investigation requires that you receive training as described in the HASP (Section
8) prior to working at the site. Additionally, you are required to read and understand the HASP.
When you have fulfilled these requirements, please sign and date this personal
acknowledgement:

Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date
Name (Printed) Signature Date

L2000-182 Rev. 1
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Stoddard Solvent

CAS# 8052-41-3

September 1996

Stoddard Solvent
There is no molecular representation since this substance

is a mixture of many compounds.

.)-7""'".)

ChcmFmdPr

. Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about Stoddard solvent. For
more information, you may call the ATSDR Information Center at 1-800-447-1544. This fact sheet
is one in a series of summaries about hazardous substances and their health effects. This
information is important because this substance may harm you. The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and
habits, and whether other chemicals are present.

SUMMARY: Exposure to Stoddard solvent occurs mainly in the workplace. People
who breathe Stoddard solvent can experience headaches; dizziness; and eye, skin, or

throat irritation. This substance has been found in at least 7 of the 1,430 National
Priorities List Sites identified by the Environmental Protection Agency (EPA).

What is Stoddard solvent?
(Pronounced stod’ard sol’vent)

Stoddard solvent is a colorless, flammable liquid that smells and tastes like kerosene. It will turn into
a vapor at temperatures of 150-200 ° C.

Stoddard solvent is a petroleum mixture that is also known as dry cleaning safety solvent, petroleum
. solvent, and varnoline; its registered trade names are Texsolve S® and Varsol 1®. It is a chemical



mixture that is similar to white spirits.

Stoddard solvent is used as a paint thinner; in some types of photocopier toners, printing inks, and
adhesives; as a dry cleaning solvent; and as a general cleaner and degreaser.

Use of trade names is for identification only and does not imply endorsement by the Agency for
Toxic Substances and Disease Registry (ATSDR), the Public Health Service, or the U.S. Department
of Health and Human Semces (DHHS)

What happens to Stoddard solvent when it enters the environment?

Because Stoddard solvent is a mixture of many chemicals, these chermcals may react differently in
the environment. Some of these chemicals can:

be broken down by sunlight or other chemicals in the air;
attach to particles in soil or water;

sink down to the sediment in water; and

‘be broken down by microorganisms in water, soil, or sediment.

Itis not lmown whether Stoddard solvent will build up in plants or animals living in contaminated
soil or water, but some of the chemicals that make up Stoddard solvent rmght build up in these
situations.

How might I be exposed to Stoddard solvent?

¢ Using products containing Stoddard solvent such as a paint or paint thinner, and breathing the
vapors, or getting the vapors in your eyes

» Breathing contaminated air where Stoddard solvent is manufactured, used, or spilled

Breathing contaminated air at or near hazardous waste sites

Drinking or bathing in contaminated water

Ingesting contaminated soil or water near waste sites containing Stoddard solvent

Touching contaminated soil or water

How can Stoddard solvent affect my health?

Animal testing is sometimes necessary to find out how toxic substances might harm people or to treat
- those who have been exposed. Laws today protect the welfare of research animals and scientists must
foliow strict guidelines. .

Most of the information on the health effects of Stoddard solvent comes from studies in which it is
breathed; there are fewer studies of exposure to the eyes or skin.

Exposure to Stoddard solvent in the air can affect your nervous system and cause diziiness,
headaches, or a prolonged reaction time. It can also cause eye, skin, or throat irritation.

Rats, cats, and dogs that breathed in large amounts of Stoddard solvent for several hours suffered
seizures. Breathing Stoddard solvent has caused bronchitis in guinea pigs, but neither seizures nor
bronchitis has been reported when humans breathed it. The effects of swallowing Stoddard solvent
are not known.



It is not known whether Stoddard solvent can cause birth defects or affect reproduction.

. How likely is Stoddard solvent to cause cancer?

The International Agency for Research on Cancer (IARC) has determined that Stoddard solvent is
not classifiable as to its carcinogenicity to humans.

Very few studies have been located that study the carcinogenic effects of Stoddard solvent in humans
or ammals

Is there a medical test to show whether I’ve been exposed to Stoddard solvent?

There is no routinely used test to show whether you have been exposed to Stoddard solvent. Because
Stoddard solvent is a mixture of many chemicals, some of these chemicals can be detected in your
breath, blood, urine, and fat. However, the tests cannot tell you if you have been exposed to the -
specific mixture of chemicals found in Stoddard solvent. Thcy also cannot tell whether you wﬂl
suffer any health effects.

Has the federal government made recommendations to protect human health?

The Occupational Safety and Health Administration (OSHA) has set a maximum exposure limit
of 500 parts of Stoddard solvent per 1 million parts of air (500 ppm) for an 8-hour workday, 40-hour
workweek.

The National Institute for Occupational Safety and Health (NTOSH) recommends that the
. average workplace air levels not be more than 60 ppm in workplace air for a 10-hour workday, 40-

hour workweek.

Glossary

Carcinogenicity:
Ability to cause cancer
CAS:
- Chemical Abstracts Service
Ingesting:
Taking food or drink into your body
PPM:
- Parts per million
Sediment: :
. Mud and debris that have settled at the bottom of a body of water

Reference

Agency for Toxic Substances and Disease Registry (ATSDR). 1995. Toxicological profile for
Stoddard solvent. Atlanta, GA: U.S. Department of Health and Human Services, Public Health

Service.

. Where can I get more information?



ATSDR can tell you where to find occupational and environmental health clinics. Their specialists
can recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can
also contact your community or state health or environmental quality department if you have any
more questions or concerns.

For more information, contact

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road NE, Mailstop E-29

Atlanta, GA 30333 :

Phone: 1-800-447-1544

Fax: 404-639-6359

.S. Department of Health and Human Services

Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ToxFAQs Home Page
I._.l- ink to ATSDR Science Comer
Link to ATSDR Home Page

ATSDR Information Center / ATSDRIC@cdc.gov / 1-800-447-1544




Plaase reduce your brawser font slze for better viewing and printing.

24 Hour Emercgancy Telaphone: 08-858-2151
CHEMTREC: 1-800-424-5300

. M. S DS Material Safely Data Sheet / i cavwsss

Outside 1U.8. snd Cunada
: _ Chemirac: 2024537616
Froi: Maltinckiod: Baker, kac. @ [ OTEs rewTREG, CARTES i Reorm |

Phitlipsburg, NJ 08385 V weed only b the event of chamicat amergencies

® Inuqiving 8808, logk, fice, expogure o aockdent

) Twvolving chrimiicals. {
Mmmmmndwuwmnmmmm .

STODDARD SOLVENT

MSDS Number: S6588 --- Effective Date: 12/08/96

1. Product Identification

Synonyms: White spirits; Mineral spirits type I; Petroleum distillate
CAS No.: 805241-3

Molecular Weight: Not apphcable to mixtures.

Chemical Formula: > 65% C10 or higher hydrocarbons

Product Codes: V110

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Stoddard Solvent 8052-41-3 98 --100% Yes
3. Hazards Identification

Emergency Overview

DANGER! HARMFUL OR FATAL IF SWALLOWED. AFFECTS CENTRAL
NERVOUS SYSTEM. MAY AFFECT KIDNEYS. FLAMMABLE LIQUID AND
VAPOR. HARMFUL IF INHALED. CAUSES IRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT.

. J.T. Baker SAF-T-DATA®™) Ratings (Provided here for your convenience)



Health Rating: 1 - Slight

Flammability Rating: 2 - Moderate

Reactivity Rating: O - None

Contact Rating: 1 - Slight

Lab Protective Equip: GOGGLES; LAB COAT, VENT HOOD; PROPER GLOVES;
CLASS

Storage Color Code: Red (Flarnmable)

Potential Health Effects

. Inhalation.
Effects are typlcally those of most hydrocarbons, dizziness and euphoria leading to
unconsciousness in severe cases. Vapors also irritate the respiratory tract. Symptoms may
include coughing, difficult breathing and chest pain. A central nervous system

depressant.

Ingestion:
Fatal dose for humans estimated at 3-4 oz, but 1ngesuon of much smaller amounts may
cause lung edema and possible death because of aspiration into lungs.

Skin Contact:
The defatting action of thls solvent may lead to soreness, inflammation and, possibly,

dermatitis.

Eye Contact:
Vapors may be irritating at concentrations of 450 ppm and above (15 minutes exposure)

and contact with the liquid solvent can be painful and possibly damaging to eye tissues.

Chronic Exposure:

Chronic exposure may lead to central nervous system complications, blood changes
(aplastic anemia, a rare occurrence that is potentially fatal), and dermatitis. Animal
studies have indicated the potential for liver and kidney damage.

Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye problems or impaired kidney function
may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation: '
Remove to fresh air. If not breathing, give aruﬁmal respiration. If breathing is difficult,

give oxygen. Get medical attention.

Ingestion:



Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT
INDUCE. If vomiting occurs, keep head below hips to prevent aspiration into lungs.
Never give anything by mouth to an unconscious person. Call a physician immediately.

Skin Contact:

Immediately flush skin with plenty of soap and water for at least 15 minutes. Remove
contaminated clothing and shoes. Get medical attention. Wash clothing before reuse.
'I'horoughly clean shoes before reuse.

Eye Contact
Immediately flush eyes with plcnty of water for at least 15 minutes, lifting lower and
upper eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

Fire: - _ - .
"Flash point: 38C (100F) CC Autoignition temperature: 232 - 260C (450 - 500F)
Flammable limits in air % by volume: lel: 0.8; uel: ca. 6 Flammable. This liquid is near
its lower flammability limit at room-temperature. Flash point may range between 38-40
C. Contact with strong oxidizers may cause fire.

4

Explosion: '
Above flash point, vapor-air mixtures are explosive within flammable lumts noted

~above. Sealed containers may rupture when heated. Sensitive to static discharge.

Fire Extinguishing Media:
Water spray, dry chemical, alcohol foam, or carbon dioxide. Direct stream of water can
scatter and spread flames.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode, Water spray may be used to keep fire exposed containers cool.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal
protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary
and unprotected personnel from entering. Contain and recover liquid when possible. Use
non-sparking tools and equipment. Collect liquid in an appropriate container or absorb
with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste
container. Do not use combustible materials, such as saw dust. Do not flush to sewer! If a
leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel
attempting to stop leak, and to flush spills away from exposures. J. T. Baker
SOLUSORB(tm) solvent adsorbent is recommended for spills of this product.



7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from
any area where the fire hazard may be acute. Outside or detached storage is preferred.
Separate from incompatibles. Containers should be bonded and grounded for transfers to
" avoid static sparks. Storage and use areas should be No Smoking areas. Use non-
sparking type tools and equipment, including explosion proof ventilation. Containers of
this material may be hazardous when empty since they retain product residues (vapors,
liquid); observe all warnings and precautions listed for the product. Do Not attempt to
clean empty containers since residue is difficult to remove. Do not pressurize, cut, weld,
braze, solder, drill, grind or expose such containers to heat, sparks, flame, static
electricity or other sources of ignition: they may explode and cause injury or death.

8. Exposure Controls/Personal Protection -

Airborne Exposure Limits:
~OSHA Permissible Exposure Limit (PEL): 500 ppm (TWA) -ACGIH Threshold Limit
Value (TLV): 100 ppm (TWA)

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures -
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIH document,
Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for
details. Use explosion-proof equipment.

Personal Respirators (NIOSH Approved): _
If the exposure limit is exceeded, a half-face organic vapor respirator may be worn for up
to ten times the exposure limit or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest. A full-face
piece organic vapor respirator may be worn up to 50 times the exposure limit or the

- maximum use concentration specified by the appropriate regulatory agency or respirator
supplier, whichever is lowest. For emergencies or instances where the exposure levels
are not known, use a full-face piece positive-pressure, air-supplied respirator.
WARNING: Air-purifying respirators do not protect workers in oxygen-deficient
atmospheres.

Skin Protection:
Rubber or neoprene gloves and additional protection including i 1mperv10us boots, apron,
or coveralls, as needed in areas of unusual exposure.

Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible.
Maintain eye wash fountain and quick-drench facilities in work area.



. 9. Physical and Chemical Properties
Appearance:
Clear, colorless liquid.

Odbr:
Kerosene-like.

Solubility:
Insoluble in water.

Density:
0.79

pH:
No information found.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:
156 - 202C (313 - 396F)

. Melting Point;
No information found.

Vapor. Density (Air=1):
48

Vapor Pressure (mm Hg):
ca. 5 @ 25C(77P)

Evaporation Rate (BuAc=1):
ca. 0.08

10. Stability and Reactivity

Stability:
Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:
Carbon dioxide and carbon monoxide may form when heated to decomposition.

. Hazardous Polymerization:

Will not occur.



Incompatibilities:
Strong acids, strong oxidizers.

. Conditions to Avoid:
Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

- No LD50/LC50 information found relating to normal routes of occupational exposure.
Investigated as a tumorigen.
———————— \Cancer Lists\--—-—m—mm s e e —— e
‘ ) ---NTP Carcinogen—-- '
Ingredient Known Anticipated IARC Category
Stodd.ard-Sc»lvent (8052-41-3) ‘ No - No None
12. Ecological Information
Environmental Fate:

No information found.

. Environmental Toxicity:
No information found.

13. Disposal Considerations

‘Whatever cannot be saved for recovery or recycling should be handled as hazardous
waste and sent to a RCRA approved incinerator or disposed in a RCRA approved waste
facility. Processing, use or contamination of this product may change the waste
management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with
federal, state and local requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S. (STODDARD

SOLVENT)
. Hazard Class: 3



UN/NA: UN1268
Packing Group: HI
Information reported for product/size: 20L

International (Water, LM.O.)

Proper Shipping Name: PETROLEUM DISTILLATES, N.O.S. (STODDARD
SOLVENT)

Hazard Class: 3.3

UN/NA: UN1268

Packing Group: Il -

Information reported for product/size: 20L

. [ ]
15. Regulatory Information
———————— \Chemical Inventory Status - Part l\----—-ewcececmmmmm e e
Ingredient TSCA EC Japan Australia
Stoddard Solvent {8052-41-3) Yes .Yes No Yes
-------- \Chemical Inventory Status - Part 2\--—-=--m-——mmem e mmm oo
--Canada--
Ingredient Korea DSL NDSL Phil.
Stoddard Solvent (8052-41-3) . Yes Yes No Yes
-------- \Federal, State & Internat:.onal Regulations - Part 1\---———-——-—ce—emo
‘ -SARA 302~ ==———<=SARA 313-ce---
Ingredient : RQ TPQ List Chemical Catg.
Stoddard Solvent {8052-41-3) No No No No
-------- \Federal, State & _Internaéibnal Regulations - Part 2\-----=--ceeeeo—-
. -RCRA- ~TSCA-
Ingredient : CERCLA 261.33 8(4)
Stoddard Solvent (8052-41-3) : No No No
Chemical Weapons Convention: No  TSCA 12 {(b): No 'CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Pure / Liquid) '
Australian Hazchem Code: 3[Y]E
Poison Schedule: S5
WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.




16. Other Information

NFPA Ratings: Health: 3 Flammability: 2 Reactivity: 0

Label Hazard Warning:
DANGER! HARMFUL OR FATAL IF SWALLOWED AFFECI‘S CENTRAL

NERVOUS SYSTEM. MAY AFFECT KIDNEYS. FLAMMABLE LIQUID AND

~ VAPOR. HARMFUL IF INHALED. CAUSES IRRITATION TO SKIN, EYES AND
RBSPIRATORY TRACT. :

Label Precauﬁons'
Keep away from heat, sparks and flame. Avoid breathmg vapor. Keep container closed.
Use only with adequate ventilation. Wash thoroughly after handling. Avoid contact w1th

eyes, skin and clothmg

Label First Aid: _
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT
INDUCE. If vomiting occurs, keep head below hips to prevent aspiration into Jungs.
Never give anything by mouth to an unconscious person. Call a physician immediately. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical attention. In case of contact, immediately flush eyes
or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and
shoes. Wash clothing before reuse. Get medical attention. .

Product Use:
Laboratory Reagent.

Revision Information:
Pure. New 16 section MSDS format, all sections have been revised.

Disclaimer:

Feakok s sk e sk s o ok o s e sk d ok o e 30 o ok o el e afe o ok af ol ok o 3k ok o ksl o ok a ok ek ok sl ok ok s ok o ok ok ok sl sk o ok R al ak ak st sl akok skl sk ik
Mallinckrodt Baker, Inc. provides the information contained herein in good falth
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION. '

*********************************##******#**********#*******##*********t*****#

Prepared by: Strategic Services Division
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§ 1926.651 Specific excavation requirements.

(a) Surface encumbrances. All surface encumbrances that are located so as to create a hazard to
employees shall be removed or supported, as necessary, to safeguard employees.

(b) Underground installations.

(1) Walkways shall be provided where employees or equipment are required or permitted to cross over
excavations. Guardrails which comply with § 1926.502(b) shall be provided where walkways are 6 feet
(1.8 m) or more above lower levels.

(2) Utility companies or owners shall be contacted within established or customary local response times,
advised of the proposed work, and asked to establish the location of the utility underground installations
prior to the start of actual excavation. When utility companies or owners cannot respond to a request to
locate underground utility installations within 24 hours (unless a longer period is required by state or local
law), or cannot establish the exact location of these installations, the employer may proceed, provided the
employer does so with caution, and provided detection equipment or other acceptable means to locate
utility installations are used,

(3) When excavation operations approach the estimated location of underground installations, the exact
location of the installations shall be determined by safe and acceptable means.

(4) While the excavation is open, underground installations shall be protected, supported or removed as
necessary to safeguard employees.

(c¢) Access and egress -«

(1) Structural ramps.

(i) Structural ramps that are used solely by employees as a means of access or egress from excavations
shall be designed by a competent person. Structural ramps used for access or egress of equipment shall be
designed by a competent person qualified in structural design, and shall be constructed in accordance with
the design.

(i) Ramps and runways constructed of two or more structural members shall have the structural members
connected together to prevent displacement.

(iii) Structural members used for ramps and runways shall be of uniform thickness.

(iv) Cleats or other appropriate means used to connect runway structural members shall be attached to the
bottom of the runway or shall be attached in a manner to prevent tripping.

http://www.ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14827)&cp=1&r_date=20000 5/31/00
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(v) Structural ramps used in lieu of steps shall be provided with cleats or other surface treatments on the
top surface to prevent slipping.

(2) Means of egress from trench excavations. A stairway, ladder, ramp or other safe means of egress shall
be located in trench excavations that are 4 feet {1.22 m) or more in depth so as to require no more than 25
feet (7.62 m) of lateral travel for employees.

(d) Exposure to vehicular traffic. Employees exposed to public vehicular traffic shall be provided with,
and shall wear, warning vests or other suitable garments marked with or made of reflectorized or high-
visibility material.

(e) Exposure to falling loads. No employee shall be permitted underneath loads handled by lifting or
digging equipment. Employees shall be required to stand away from any vehicle being loaded or unloaded
to avoid being struck by any spillage or falling materials. Operators may remain in the cabs of vehicles
being loaded or unloaded when the vehicles are equipped, in accordance with § 1926.601(b)(6), to
provide adequate protection for the operator during loading and unloading operations.

(f) Warning system for mobile equipment. When mobile equipment is operated adjacent to an excavation,
or when such equipment is required to approach the edge of an excavation, and the operator does not
have a clear and direct view of the edge of the excavation, a waming system shall be utilized such as
barricades, hand or mechanical signals, or stop logs. If possible, the grade shall be away from the
excavation.

(g) Hazardous atmospheres --

(1) Testing and controls. In addition to the requirements set forth in subparts D and E of this part (29
CFR 1926.50 - 1926.107) to prevent exposure to harmful levels of atmospheric contaminants and to
assure acceptable atmospheric conditions, the following requirements shall apply:

(i) Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or a hazardous
atmosphere exists or could reasonably be expected to exist, such as in excavations in landfill areas or
excavations in areas where hazardous substances are stored nearby, the atmospheres in the excavation
shall be tested before employees enter excavations greater than 4 feet (1.22 m) in depth.

(ii) Adequate precautions shall be taken to prevent employee exposure to atmospheres containing less
than 19.5 percent oxygen and other hazardous atmospheres. These precautions include providing proper
respiratory protection or ventilation in accordance with subparts D and E of this part respectively.

(iif) Adequate precaution shall be taken such as providing ventilation, to prevent employee exposure to an
atmosphere containing a concentration of a flammable gas in excess of 20 percent of the lower flammable
limit of the gas.

(iv) When controls are used that are intended to reduce the level of atmospheric contaminants to
acceptable levels, testing shall be conducted as often as necessary to ensure that the atmosphere remains
safe.

(2) Emergency rescue equipment. '

(1) Emergency rescue equipment, such as breathing apparatus, a safety harness and line, or a basket
stretcher, shall be readily available where hazardous atmospheric conditions exist or may reasonably be
expected to develop during work in an excavation. This equipment shall be attended when in use.

(i1) Employees entering bell-bottom pier holes, or other similar deep and confined footing excavations,
shall wear a harness with a life-line securely attached to it. The lifeline shall be separate from any line used
to handle materials, and shall be individually attended at all times while the employee wearing the lifeline is
in the excavation.

(h) Protection from hazards associated with water accumulation.

(1) Employees shall not work in excavations in which there is accumulated water, or in excavations in
which water is accumulating, unless adequate precautions have been taken to protect employees against
the hazards posed by water accumulation. The precautions necessary to protect employees adequately
vary with each situation, but could include special support or shield systems to protect from cave-ins,
water removal to control the level of accumulating water, or use of a safety harness and lifeline.

(2) If water is controlled or prevented from accumulating by the use of water removal equipment, the
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water removal equipment and operations shall be monitored by a competent person to ensure proper
operation.

(3) If excavation work interrupts the natural drainage of surface water (such as streams), diversion
ditches, dikes, or other suitable means shall be used to prevent surface water from entering the excavation
and to provide adequate drainage of the area adjacent to the excavation. Excavations subject to runoff
from heavy rains will require an inspection by a competent person and comphance with paragraphs (h)(1)
and (h)(2) of this section.

(1) Stability of adjacent structures.

(1) Where the stability of adjoining buildings, walls, or other structures is endangered by excavation
operations, support systems such as shoring, bracing, or underpinning shall be provided to ensure the
stability of such structures for the protection of employees.

(2) Excavation below the level of the base or footing of any foundation or retaining wall that could be
reasonably expected to pose a hazard to employees shall not be permitted except when:

(1) A support system, such as underpinning, is provided to ensure the safety of employees and the stability
of the structure; or

(ii) The excavation is in stable rock; or

(iii) A registered professional engineer has approved the determination that the structure is sufﬁciently
removed from the excavation so as to be unaffected by the excavation activity; or

(iv) A registered professional engineer has approved the determination that such excavation work will not
pose a hazard to employees.

(3) Sidewalks, pavements, and appurtenant structure shall not be undermined unless a support system or
another method of protection is provided to protect employees from the possible collapse of such
structures.

(1) Protection of employees from loose rock or soil.

(1) Adequate protection shall be provided to protect employees from loose rock or soil that could pose a
hazard by falling or rolling from an excavation face. Such protection shall consist of scaling to remove
loose material; installation of protective barricades at intervals as necessary on the face to stop and contain
falling material; or other means that provide equivalent protection.

(2) Employees shall be protected from excavated or other materials or equipment that could pose a hazard
by falling or rolling into excavations. Protection shall be provided by placing and keeping such materials
or equipment at least 2 feet (.61 m) from the edge of excavations, or by the use of retaining devices that
are sufficient to prevent materials or equipment from falling or rolling into excavations, or by a
combination of both if necessary.

(k) Inspections.

(1) Daily inspections of excavations, the adjacent areas, and protective systems shall be made by a
competent person for evidence of a situation that could result in possible cave-ins, indications of failure of
protective systems, hazardous atmospheres, or other hazardous conditions. An inspection shall be
conducted by the competent person prior to the start of work and as needed throughout the shift.
Inspections shall also be made after every rainstorm or other hazard incréasing occurrence. These
inspections are only required when employee exposure can be reasonably anticipated.

(2) Where the competent person finds evidence of a situation that could result in a possible cave-in,
indications of failure of protective systems, hazardous conditions, exposed employees shall be removed
from the hazardous area until the necessary precautions have been taken to ensure their safety.

(1) Fall protection.

(1) Where employees or equipment are required or permitted to cross over excavations, walkways or
bridges with standard guardrails shall be provided.

(2) Adequate barrier physical protection shall be provided at all remotely located excavations. All wells,
pits, shafts, etc., shall be barricaded or covered. Upon completion of exploration and smular operations,
temporary we]ls pits, shafis, etc., shall be backfilled.
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[As amended at 59 FR 40672, Aug. 9, 1994]

Copyright © 2000 THS Environmental Information, Inc.
All Rights Reserved.
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§ 1926.652 Requirements for protective systems.

(a) Protection of employees in excavations.

(1) Each employee in an excavation shall be protected from cave-ins by an adequate protective system
designed in accordance with paragraph (b) or (c) of this section except when:

(1) Excavations are made entirely in stable rock; or

(ii) Excavations are less than 5 feet (1.52 m} in depth and examination of the ground by a competent
person provides no indication of a potential cave-in.

(2) Protective systems shall have the capacity to resist without failure all loads that are intended or could
reasonably be expected to be applied or transmitted to the system.

(b) Design of sloping and benching systems. The slopes and configurations of sloping and benching
systems shall be selected and constructed by the employer or his designee and shall be in accordance with
the requirements of paragraph (b){1); or, in the alternative, paragraph (b)(2); or, in the alternative,
paragraph (b)(3), or, in the alternative, paragraph (b)(4), as follows:

(1) Option (1) -- Allowable configurations and slopes.

(i) Excavations shall be sloped at an angle not steeper than one and one-half horizontal to one vertical (34
degrees measured from the horizontal), unless the employer uses one of the other options listed below.
(i1} Slopes specified in paragraph {b)(1)(i) of this section, shall be excavated to form configurations that
are in accordance with the slopes shown for Type C soil in Appendix B to this subpart.

(2) Option (2) -- Determination of slopes and configurations using Appendices A and B. Maximum
allowable slopes, and allowable configurations for sloping and benching systems, shall be determined in
accordance with the conditions and requirements set forth in appendices A and B to this subpart.

(3) Option (3) -- Designs using other tabulated data.

(1) Designs of sloping or benching systems shall be selected from and be in accordance with tabulated
data, such as tables and charts.

(i) The tabulated data shall be in written form and shall include all of the following:

(A) Identification of the parameters that affect the selection of a sloping or benching system drawn from
such data;

(B) Identification of the limits of use of the data, to include the magnitude and configuration of slopes
determined to be safe;
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(C) Explanatory information as may be necessary to aid the user in making a correct selection of a
protective system from the data.
(iii) At least one copy of the tabulated data which identifies the registered professional engineer who
approved the data, shall be maintained at the jobsite during construction of the protective system. After
that time the data may be stored off the jobsite, but a copy of the data shall be made available to the
Secretary upon request.
(4) Option (4) -- Design by a registered professional engineer.
(i) Sloping and benching systems not utilizing Option (1) or Optlon (2) or Option (3) under paragraph (b)
of this section shall be approved by a registered professional engineer.
(ii) Designs shall be in written form and shall include at lest the following:
(A) The magnitude of the slopes that were determined to be safe for the particular project;
(B) The configurations that were determined to be safe for the particular project; and
(C) The identity of the registered professional engineer approving the design.
(iii) At lest one copy of the design shall be maintained at the jobsite while the slope is being constructed.
After that time the design need not be at the jobsite, but a copy shall be made available to the Secretary
upon request.
(c) Design of support systems, shield systems, and other protective systems. Designs of support systems
shield systems, and other protective systems shall be selected and constructed by the employer or his
designee and shall be in accordance with the requirements of paragraph (c)(1); or, in the alternative,
paragraph (c)(2); or, in the alternative, paragraph (c)(3); or, in the alternative, paragraph (c)(4) as follows:
(1) Option (1) -- Designs using appendices A, C and D. Designs for timber shoring in trenches shall be
determined in accordance with the conditions and requirements set forth in appendices A and C to this
subpart. Designs for aluminum hydraulic shoring shall be in accordance with paragraph (c)(2) of this
section, but if manufacturer's tabulated data cannot be utilized, designs shall be in accordance with

. appendix D. '
(2) Option (2) - Designs Using Manufacturer's Tabulated Data.
(i) Design of support systems, shield systems, or other protective systems that are drawn from
manufacturer's tabulated data shall be in accordance with all specifications, recommendations, and
limitations issued or made by the manufacturer.
(ii) Deviation from the specifications, recommendations, and limitations issued or made by the
manufacturer shall only be allowed after the manufacturer issues specific written approval.
(iif) Manufacturer's specifications, recommendations, and limitations, and manufacturer's approval to
deviate from the specifications, recommendations, and limitations shall be in written form at the jobsite
during construction of the protective system. After that time this data may be stored off the jobsite, but a
copy shall be made available to the Secretary upon request.
(3) Option (3) - Designs using other tabulated data.
(i) Designs of support systems, shield systems, or other protective systems shall be selected from and be in
accordance with tabulated data, such as tables and charts.
(ii) The tabulated data shall be in written form and include all of the following:
(A) Identification of the parameters that affect the selection of a protective system drawn from such data;
(B) Identification of the limits of use of the data;
(C) Explanatory information as may be necessary to aid the user in making a correct selection of a
protective system from the data.
(iti) At least one copy of the tabulated data, which identifies the registered profeéssional engineer who
approved the data, shall be maintained at the jobsite during construction of the protective system, After
that time the data may be stored off the jobsite, but a copy of the data shall be made avaﬂable to the
Secretary upon request.
(4) Option (4) -- Design by a registered professional engineer.
(i) Support systems, shield systems, and other protective systems not utilizing Option 1, Option 2 or
Option 3, above, shall be approved by a registered professional engineer.
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(i) Designs shall be in written form and shall include the following:

(A) A plan indicating the sizes, types, and configurations of the materials to be used in the protective
system; and

(B) The identity of the registered professional engineer approving the design.

(iii) At least one copy of the design shall be maintained at the jobsite during construction of the protective
system. After that time, the design may be stored off the jobsite, but a copy of the design shall be made
available to the Secretary upon request.

{(d) Materials and equipment.

(1) Materials and equipment used for protective systems shall be free from damage or defects that might
impair their proper function.

(2) Manufactured materials and equipment used for protective systems shall be used and maintained in a
manner that is consistent with the recommendations of the manufacturer, and in a manner that will prevent
employee exposure to hazards.

(3) When material or equipment that is used for protective systems is damaged, a competent person shall
examine the material or equipment and evaluate its suitability for continued use. If the competent person
cannot assure the material or equipment is able to support the intended loads or is otherwise suitable for
safe use, then such material or equipment shall be removed from service, and shall be evaluated and
approved by a registered professional engineer before being returned to service.

(e) Installation and removal of support --

(1) General.

(i) Members of support systems shall be securely connected together to prevent sliding, falling, kickouts,
or other predictable failure.

(ii) Support systems shall be installed and removed in a manner that protects employees from cave-ins,
structural collapses, or from being struck by members of the support system.

(i) Individual members of support systems shall not be subjected to loads exceeding those which those
members were designed to withstand.

(iv) Before temporary removal of individual members begins, additional precautions shall be taken to
ensure the safety of employees, such as installing other structural members to carry the loads imposed on
the support system.

{v) Removal shall begin at, and progress from, the bottom of the excavation. Members shall be released
slowly so as to note any mdlcatlon of possible failure of the remaining members of the structure or
possible cave-in of the sides of the excavation.

(i) Backfilling shall progress together with the removal of support systems from excavatlons

(2) Additional requirements for support systems for trench excavations.

(1) Excavation of material to a level no greater than 2 feet (.61 m) below the bottom of the members of a
support system shall be permitted, but only if the system is designed to resist the forces calculated for the
full depth of the trench, and there are no indications while the trench is open of a possible loss of soil from
behind or below the bottom of the support system.

(i) Installation of a support system shall be closely coordinated with the excavation of trenches.

{f) Sloping and benching systems. Employees shall not be permitted to work on the faces of sloped or
benched excavations at levels above other employees except when employees at the lower levels are
adequately protected from the hazard of falling, rolling, or sliding material or equipment.

(g) Shield systems --

(1) General.

(i) Shield systems shall not be subjected to loads exceeding those which the system was designed to
withstand.

(ii) Shields shall be installed in a manner to restrict lateral or other hazardous movement of the shield in
the event of the application of sudden lateral loads.

(iit) Employees shall be protected from the hazard of cave-ins when entering or exiting the areas protected
by shields.
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(iv) Employees shall not be allowed in shields when shields are being installed, removed, or moved
vertically.

. (2) Additional requirement for shield systems used in trench excavations. Excavations of earth material to
a level not greater than 2 feet (.61 m) below the bottom of a shield shall be permitted, but only if the shield
is designed to resist the forces calculated for the full depth of the trench, and there are no indications while
the trench is open of a possible loss of soil from behind or below the bottom of the shield.

Copyright © 2000 THS Environmental Information, Inc,
All Rights Reserved.
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Appendix A to Subpart P - Soil Classification

(a) Scope and application --

(1) Scope. This appendix describes a method of classifying soil and rock deposits based on site and
environmental conditions, and on the structure and composition of the earth deposits. The appendix
contains definitions, sets forth requirements, and describes acceptable visual and manual tests for use in
classifying soils.

(2) Application. This appendix applies when a sloping or benching system is designed in accordance with
the requirements set forth in § 1926.652(b)(2) as a2 method of protection for employees from cave-ins.
This appendix also applies when timber shoring for excavations is designed as a method of protection
from cave-ins in accordance with appendix C to subpart P of part 1926, and when aluminum hydraulic
shoring is designed in accordance with appendix D. This Appendix also applies if other protective systems
are designed and selected for use from data prepared in accordance with the requirements set forth in §
1926.652(c), and the use of the data is predicated on the use of the soil classification system set forth in
this appendix.

{(b) Definitions. The definitions and examples given below are based on, in whole or in part, the following:
American Society for Testing Materials (ASTM) Standards D653-85 and D2488; The Unified Soils
Classification System, The U.S. Department of Agriculture (USDA) Textural Classification Scheme; and
The National Bureau of Standards Report BSS-121.

"Cemented soil" means a soil in which the particles are held together by a chemical agent, such as calcium
carbonate, such that a hand-size sample cannot be crushed into powder or individual soil particles by
finger pressure.

"Cohesive soil" means clay (fine grained soil), or soil with a high clay content, which has cohesive
strength. Cohesive soil does not crumble, can be excavated with vertical sideslopes, and is plastic when
moist. Cohestve soil is hard to break up when dry, and exhibits significant cohesion when submerged.
Cohesive soils include clayey silt, sandy clay, silty clay, clay and organic clay.

"Dry soil" means soil material that has a tendency to break along definite planes of fracture with little
resistance, or a material that exhibits open cracks, such as tension cracks, in an exposed surface.
"Granular soil" means gravel; sand, or silt, (coarse grained soil) with little or no clay content. Granular soil
has no cohesive strength. Some moist granular soils exhibit apparent cohesion. Granular soil cannot be
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molded when moist and crumbles easily when dry.
"Layered system" means two or more distinctly different soil or rock types arranged in layers. Micaceous
seams or weakened planes in rock or shale are considered layered.
"Moist soil" means a condition in which a soil looks and feels damp. Moist cohesive soil can easily be
shaped into a ball and rolled into small diameter threads before crumbling. Moist granular soil that
contains some cohesive material will exhibit signs of cohesion between particles.
"Plastic” means a property of a soil which allows the soil to be deformed or molded without cracking, or
appreciable volume change.
“Saturated soil" means a soil in which the voids are filled with water. Saturation does not require flow.
Saturation, or near saturation, is necessary for the proper use of instruments such as a pocket
penetrometer or sheer vane.
"Soil classification system” means, for the purpose of this subpart, a method of categorizing soil and rock
‘deposits in a hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing order of stability. The
categories are determined based on an analysis of the properties and performance characteristics of the
deposits and the environmental conditions of exposure.
"Stable rock" means natural solid mineral matter that can be excavated with vertical sides and remain
intact while exposed.
"Submerged soil" means soil which is underwater or is free seeping.
"Type A" means cohesive soils with an unconfined compressive strength of 1.5 ton per square foot (sf)
(144 kPa) or greater. Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam and, in some
cases, silty clay loam and sandy clay loam. Cemented soils such as caliche and hardpan are also considered
Type A. However, no soil is Type A if;
(1) The soil is fissured; or
(i) The soil is subject to vibration from heavy traffic, pile driving, or similar effects; or

(iti) The soil has been previously disturbed; or
. (iv) The soil is part of a sloped, layered system where the layers dip into the excavation on a slope of four
horizontal to one vertical (4H:1V) or greater; or
(v) The material is subject to other factors that would require it to be classnﬁed as a less stable material.
"Type B" means:
(i) Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but less than 1.5
tsf (144 kPa); or '
(i) Granular cohesionless soils including: angular gravel (similar to crushed rock), silt, silt loam, sandy
loam and, in some cases, silty clay loam and sandy clay loam.,
(iii) Previously disturbed soils except those which would otherwise be classed as Type C soil.
(iv) Soil that meets the unconfined compressive strength or cementation requirements for Type A, but is
fissured or subject to vibration; or
(v) Dry rock that is not stable; or
(vi) Material that is part of a sloped, layered system where the layers dip into the excavation on a slope
less steep than four horizontal to one vertical (4H:1V), but only if the material would otherwise be
classified as Type B.
"Type C" means:
(i) Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less; or
(ii) Granular soils including gravel, sand, and loamy sand; or
(1i1) Submerged soil or soil from which water is freely.seeping; or
(iv) Submerged rock that is not stable, or
(v) Material in a sloped, layered system where the layers dip into the excavation or a slope of four
horizontal to one vertical (4H:1V) or steeper.
Unconfined compressive strength" means the load per unit area at which a soil will fail in compression. It
can be determined by laboratory testing, or estimated in the field using a pocket penetrometer, by thumb
penetration tests, and other methods.
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"Wet soil" means soil that contains significantly more moisture than moist soil, but in such a range of
values that cohesive material will slump or begin to flow when vibrated. Granular material that would
. exhibit cohesive properties when moist will lose those cohesive properties when wet.
(c) Requirements --
(1) Classification of soil and rock deposits. Each soil and rock deposit shall be classified by a competent
person as Stable Rock, Type A, Type B, or Type C in accordance with the definitions set forth in
paragraph (b) of this appendix.
(2) Basis of classification. The classification of the deposits shall be made based on the results of at least
one visual and at least one manual analysis. Such analyses shall be conducted by a competent person using
tests described in paragraph (d) below, or in other recognized methods of soil classification and testing
such as those adopted by the American Society for Testing Materials, or the U.S. Department of
Agriculture textural classification system.
(3) Visual and manual analyses. The visual and manual analyses, such as those noted as being acceptable
in paragraph (d) of this appendix, shall be designed and conducted to provide sufficient quantitative and
qualitative information as may be necessary to identify properly the properties, factors, and conditions
affecting the classification of the deposits.
(4) Layered systems. In a layered system, the system shall be classified in accordance with its weakest
" layer. However, each layer may be classified individually where a more stable layer lies under a less stable
layer.
(5) Reclassification. If, after classifying a deposit, the properties, factors, or conditions affecting its
classification change in any way, the changes shall be evaluated by a competent person. The deposit shall
be reclassified as necessary to reflect the changed circumstances.
(d) Acceptable visual and manual tests.
(1) Visual tests. Visual analysis is conducted to determine qualitative information regarding the excavation
site in general, the soil adjacent to the excavation, the soil forming the sides of the open excavation, and
. the soil taken as samples from excavated material.
(i) Observe samples of soil that are excavated and soil in the sides of the excavation. Estimate the range of
particle sizes and the relative amounts of the particle sizes. Soil that is primarily composed of fine-grained
material is cohesive material. Soil composed primarily of coarse-grained sand or gravel is granular
material.
(ii) Observe soil as it is excavated. Soil that remains in clumps when excavated is cohesive. Soil that
breaks up easily and does not stay in clumps is granular.
(iii) Observe the side of the opened excavation and the surface area adjacent to the excavation. Crack-like
openings such as tension cracks could indicate fissured material. If chunks of soil spall off a vertical side,
the soil could be fissured. Small spalls are evidence of moving ground and are indications of potentially
hazardous situations. ,
(iv) Observe the area adjacent to the excavation and the excavation itself for evidence of existing utility
and other underground structures, and to identify previously disturbed soil.
(v) Observe the opened side of the excavation to identify layered systems. Examine layered systems to
identify if the layers slope toward the excavation. Estimate the degree of slope of the layers.
(vi) Observe the area adjacent to the excavation and the sides of the opened excavation for evidence of
surface water, water seeping from the sides of the excavation, or the location of the level of the water
table. '
(vii) Observe the area adjacent to the excavation and the area within the excavation for sources of
vibration that may affect the stability of the excavation face.
(2) Manual tests. Manual analysis of soil samples is conducted to determine quantitative as well as
qualitative properties of soil and to provide more information in order to classify soil properly.
. (i) Plasticity. Mold a moist or wet sample of soil into a ball and attempt to roll it into threads as thin as
1/8-inch in diameter. Cohesive material can be successfully rolled into threads without crumbling. For
example, if at least a two inch (50 mm) length of 1/8-inch thread can be held on one end without tearing,
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the soil is cohesive.
(i1) Dry strength. If the soil is dry and crumbles on its own or with moderate pressure into individual
grains or fine powder, it is granular (any combination of gravel, sand, or silt). If the soil is dry and falls
into clumps which break up into smaller clumps, but the smaller clumps can only be broken up with
difficulty, it may be clay in any combination with gravel, sand or silt. If the dry soil breaks into clumps
which do not break up into small clumps and which can only be broken with difficulty, and there is no
visual indication the soil is fissured, the soil may be considered unfissered.
(iti) Thumb penetration. The thumb penetration test can be used to estimate the unconfined compressive
strength of cohesive soils. (This test is based on the thumb penetration test described in American Society
for Testing and Materials (ASTM) Standard designation D2488 -- "Standard Recommended Practice for
Description of Soils (Visual - Manual Procedure).") Type A soils with an unconfined compressive strength
of 1.5 tsf can be readily indented by the thumb; however, they can be penetrated by the thumb only with
very great effort. Type C soils with an unconfined compressive strength of 0.5 tsf can be easily penetrated
several inches by the thumb, and can be molded by light finger pressure. This test should be conducted on
an undisturbed soil sample, such as a large clump of spoil, as soon as practicable afier excavation to keep
to a minimum the effects of exposure to drying influences. If the excavation is later exposed to wetting
influences (rain, flooding), the classification of the soil must be changed accordingly.
(iv) Other strength tests. Estimates of unconfined compressive strength of soils can also be obtained by
use of a pocket penetrometer or by using a hand-operated shear-vane,
(v) Drying test. The basic purpose of the drying test is to differentiate between cohesive material with
fissures, unfissured cohesive material and granular material. The procedure for the drying test involves
drying a sample of soil that is approximately one inch thick (2.54 cm) and six inches (15.24 cm) in
diameter until it is thoroughly dry:
(A) If the sample develops cracks as it dries, significant fissures are indicated.
(B) Samples that dry without cracking are to be broken by hand. If considerable force is necessary to
. break a sample, the soil has significant cohesive material content. The soil can be classified as a unfissured
cohesive material and the unconfined compressive strength should be determined.
(C) If a sample breaks easily by hand, it is either a fissured cohesive material or a granular material. To
distinguish between the two, pulverize the dried clumps of the sample by hand or by stepping on them. If
the clumps do not pulverize easily, the material is cohesive with fissures. If they pulverize easily into very
small fragments, the material is granular.

COHEME D WEERLY D PODATE
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Appendix B to Subpart P -- Sloping and Benching

(a) Scope and application. This appendix contains specifications for sloping and benching when used as
methods of protecting employees working in excavations from cave-ins. The requirements of this
appendix apply when the design of sloping and benching protective systems is to be performed in

. accordance with the requirements set forth in § 1926.652(b)(2).
(b) Definitions.
"Actual slope" means the slope to which an excavation face is excavated.
"Distress" means that the soil is in a condition where a cave-in is imminent or is likely to occur. Distress is
evidenced by such phenomena as the development of fissures in the face of or adjacent to an open
excavation; the subsidence of the edge of an excavation; the slumping of material from the face or the
bulging or heaving of material from the bottom of an excavation; the spalling of material from the face of
an excavation; and ravelling, i.e., small amounts of material such as pebbles or little clumps of material
suddenly separating from the face of an excavation and trickling or rolling down into the excavation.
"Maximum allowable slope" means the steepest incline of an excavation face that is acceptable for the
most favorable site conditions as protection against cave-ins, and is expressed as the ratio of horizontal

distance to vertical rise (H:V).

"Short term exposure" means a period of time less than or equal to 24 hours that an excavation is open,
(c) Requirements -

(1) Soil classification. Soil and rock deposits shall be classified in accordance with appendix A to subpart
P of part 1926.

(2) Maximum allowable slope. The maximum allowable slope for a soil or rock depos1t shall be
determined from Table B-1 of this appendix.

(3) Actual slope.

(1) The actual slope shall not be steeper than the maximum allowable slope.

(ii) The actual slope shall be less steep than the maximum allowable slope, when there are signs of
distress. If that situation occurs, the slope shall be cut back to an actual slope which is at least 1/12
horizontal to one vertical (1/2H:1V) less steep than the maximum allowable slope.

(iii) When surcharge loads from stored material or equipment, operating equipment, or traffic are present,
a competent person shall determine the degree to which the actual slope must be reduced below the
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maximum allowable slope, and shall assure that such reduction is achieved. Surcharge loads from adjacent
structures shall be evaluated in accordance with § 1926.651(i).

(4) Configurations. Configurations of sloping and benching systems shall be in accordance with Figure B-
1.

Table B~1, -- Maximum Allowable Slopes

Maximum Allowable Slopes (H:V){1l}

Soil or Rock Type for Excavations less Than 20 Feet Deep{3}
Stable Rock Vertical (90°)
Type Al2) 3/4:1 {53°%)
Type B 1:1 {45°)
Type C 1~1/2:1 (34"

{1} Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees
from the horizontal. Angles have been rounded off.

{2} A short-term maximum allowable slope of 1/2H:1V (63°) is allowed in excavations in Type A soil
that are 12 feet (3.67 m) or less in depth. Short-term maximum allowable slopes for excavations greater
than 12 feet (3.67 m) in depth shall be 3/4H:1V (53°).

{3} Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered
professional engineer.

ENFLEX Note: For a copy of the following figures, please call the ENFLEX Hotline at (800)544-3118:
FIGURE B-1.1;: EXCAVATIONS MADE IN TYPE A SOIL;

FIGURE B-1.2: EXCAVATIONS MADE IN TYPE B SOIL;

FIGURE B-1.3: EXCAVATIONS MADE IN TYPE C SOIL;

FIGURE B-1.4: EXCAVATIONS MADE IN LAYERED SOILS.
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Figure B-1

Slope Configurations
a1l plopes stated below are in the horizontal to vertical ratio)

B-1.1 Ezcavations made in Type A soil.
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. UNBUFPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 12 FEET It DEPTH
All excavations 20 fest or less in depth which have vertically sided lower portions that are
suppearted or shislded shall have a maximumm allawable slope of %:1. The support or shield sys-
torn must axtend at leant 18 inches above the top of the vertical side,
- ort or shield system
1 1
20' Max. 3/4
18" Min,
Total height of vertical aide
1 lower por
SUPPORTED OR SHIELDED VERTICALLY SIDED LOowWER PORTION
4. All other simple slope, compound slope. and vertically sided lower portion excavations
shall be In accordance with the other options permitted nnder §1926.852(b).
B-1.2 Excavations Made in Type B Soil -
. 1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable
slope of 1:1.
ﬂ
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2. All benched sxcavations 20 feet or less in depth shall have a maximum nllowable slope
of 1:1 and maximuom bench dimensions as followa:
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3. All excavationa 20 feat or less in depth which have vertioally sided lower portions shall —
be shielded or supported to a height at least 18 inches above the top of the vertical aside. All
such excavations shall have & maxirmum allowahle slope of 1:1.
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4. All other sloped exoavations shall be in accordance with the other opticns permitted in
. §1926.65%(D).

386




05/31/00 10:31 86107387598 THS~ENV. d10068/014

ccupational Safety and Health Admin., Labor Pt. 1926, Subpt. P, App. B

B-1.3 EXCAVATIONS MADE IN TYPE C BoIL

B 1. All simple slape excavations 20 feet or less in depth shall have a maximum allowable
i glope of 134:1.
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2. All excavations 20 feet or less in depth which have vertically sided lower portions 'sha.ll
ve shielded or supported to a height at least 18 inches above the top of the vertical side. All
: ' such excavations shall have a maximum allowable slope of 1%4:1.
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3. All other sloped excavations shall be in accordance with the other options permitted in
§19326.652(b).
B-1.4 Excavetions Made in Layered Solls
1. All excavations 20 feet or less in depth made in layered solls shall have a maximum al-
lowable slope for each layer as set forth below.
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Appendix C to Subpart P -- Timber Shoring for Trenches

(a) Scope. This appendix contains information that can be used timber shoring is provided as a method of

protection from cave-ins in trenches that do not exceed 20 feet (6.1 m) in depth. This appendix must be

used when design of timber shoring protective systems is to be performed in accordance with § 1926.652
. (c)(1). Other timber shoring configurations; other systems of support such as hydraulic and pneumatic

systems; and other protective systems such as sloping, benching, shielding, and freezing systems must be

designed in accordance with the requirements set forth in § 1826.652(b) and § 1926.652(c).

(b) Soil Classification. In order to use the data presented in this appendix, the soil type or types in which

the excavation is made must first be determined using the soil clasmﬁcatlon method set forth in appendix

A of subpart P of this part.

{c) Presentation of Information. Information is presented in several forms as follows:

(1) Information is presented in tabular form in Tabies C-1.1, C-1.2, and C-1.3, and Tables C-2.1, C-2.2

and C-2.3 following paragraph (g) of the appendix. Each table presents the minimum sizes of timber

members to use in a shoring system, and each table contains data only for the particular soil type in which

the excavation or portion of the excavation is made. The data are arranged to allow the user the flexibility

to select from among several acceptable configurations of members based on varying the horizontal

spacing of the crossbraces. Stable rock is exempt from shoring requirements and therefore, no data are

presented for this condition.

(2) Information concerning the basis of the tabular data and the limitations of the data is presented in

paragraph (d) of this appendix, and on the tables themselves.

(3) Information explaining the use of the tabular data is presented in paragraph (e) of this appendix.

(4) Information illustrating the use of the tabular data is presented in paragraph (f) of this appendix.

(5) Miscellaneous notations regarding Tables C-1.1 through C-1.3 and Tables C-2.1 through C-2.3 are

presented in paragraph (g) of this Appendix.

(d) Basis and limitations of the data.

(1) Dimensions of timber members.

(1) The sizes of the timber members listed in Tables C-1.1 through C-1.3 are taken from the National

Bureau of Standards (NBS) report, "Recommended Technical Provisions for Construction Practice in

Shoring and Sioping of Trenches and Excavations." In addition, where NBS did not recommend specific
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Appendix C to Subpart P Timber Shoring for Trenches (Integrated) Page 2 of 9

sizes of members, member sizes are based on an analysis of the sizes requlred for use by existing codes
and on empirical practice.

(ii) The required dimensions of the members listed in Tables C-1.1 through C-1.3 refer to actual
dimensions and not nominal dimensions of the timber. Employers wanting to use nominal size shoring are
directed to Tables C-2.1 through C-2.3, or have this choice under § 1926.652(c)(3), and are referred to
The Corps of Engineers, The Bureau of Reclamation or data from other acceptable sources.

(2) Limitation of application.

(1) It is not intended that the timber shoring spec1ﬁcatlon apply to every situation that may be experienced
in the field. These data were developed to apply to the situations that are most commonly experienced in
current trenching practice. Shoring systems for use in situations that are not covered by the data in this
appendix must be designed as specified in § 1926.652(c).

(i) When any of the following conditions are present, the members spemﬁed in the tables are not
considered adequate. Either an alternate timber shoring system must be designed or another type of
protective system designed in accordance with § 1926.652.

(A) When loads imposed by structures or by stored material adjacent to the trench weigh in excess of the
load imposed by a two-foot soil surcharge. The term "adjacent” as used here means the area within a
horizontal distance from the edge of the trench equal to the depth of the trench.

(B) When vertical loads imposed on cross braces exceed a 240-pound gravity load distributed on a one-
foot section of the center of the crossbrace.

(C) When surcharge loads are present from equipment weighing in excess of 20,000 pounds.

(D) When only the lower portion of a trench is shored and the remaining portion of the trench is sloped or
benched unless: The sloped portion is stoped at an angle less steep than three horizontal to one vertical; or
the members are selected from the tables for use at a depth which is determined from the top of the overall
trench, and not from the toe of the sloped portion.

(e) Use of Tables. The members of the shoring system that are to be selected using this information are the
cross braces, the uprights, and the wales, where wales are required. Minimum sizes of members are
specified for use in different types of soil. There are six tables of information, two for each soil type. The
soil type must first be determined in accordance with the soil classification system described in appendix A
to subpart P of part 1926. Using the appropriate table, the selection of the size and spacing of the
members is then made. The selection is based on the depth and width of the trench where the members are
to be instalied and, in most instances, the selection is also based on the horizontal spacing of the
crossbraces. Instances where a choice of horizontal spacing of crossbracing is available, the horizontal
spacing of the crossbraces must be chosen by the user before the size of any member can be determined.
When the soil type, the width and depth of the trench, and the horizontal spacing of the crossbraces are
known, the size and vertical spacing of the crossbraces, the size and vertical spacing of the wales, and the
size and horizontal spacing of the uprights can be read from the appropriate table.

(f) Examples to Illustrate the Use of Tables C-1.1 through C-1.3.

(1) Example 1.

A trench dug in Type A soil is 13 feet deep and five feet wide.

From Table C-1.1, for acceptable arrangements of timber can be used.

Arrangement #1

Space 4 x 4 crossbraces at six feet horizontally and four feet vertically.
Wales are not required.
Space 3 x 8 uprights at six fee horizontally. This arrangement is commonly called "skip shoring."

. Arrangement #2

Space 4 x 6 crossbraces at eight feet horizontally and four feet vertically.
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Appendix C to Subpart P Timber Shoring for Trenches (Integrated) Page 3 of 9

Space 8 x 8 wales at four feet vertically.
Space 2 x 6 uprights at four feet horizontally.

. Arrangement #3

Space 6 x 6 crossbraces at 10 feet horizontally and four feet vertically.
Space 8 x 10 wales at four feet vertically.
Space 2 x 6 uprights at five feet horizontally.

Arrangement #4

Space 6 x 6 crossbraces at 12 feet horizontally and four feet vertically.

Space 10 x 10 wales at four feet vertically.

Spaces 3 x 8 uprights at six feet horizontally.

(2) Example 2.

A trench dug in Type B soil in 13 feet deep and five feet wide. From Table C-1.2 three acceptable
arrangements of members are listed.

Arrangement #1

Space 6 x 6 crossbraces at six feet horizontally and five feet vertically.
Space 8 x 8 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.

Arrangement #2

Space 6 x 8 crossbraces at eight feet horizontally and five feet vertically.
Space 10 x 10 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.

Arrangement #3

Space 8 x 8 crossbraces at 10 feet horizontally and five feet vertically.
Space 10 x 12 wales a five feet vertically.

Space 2 x 6 uprights at two feet vertically.

(3) Example 3.

A trench dug in Type C soil is 13 feet deep and five feet wide.

From Table C-1.3 two acceptable arrangements of members can be used.

Arrangement #1

Space 8 x 8 crossbraces at six feet horizontally and five feet vertically.

Space 10 x 12 wales at five feet vertically.

Position 2 x 6 uprights as closely together as possible.

If water must be retained use special tongue and groove uprights to form tight sheeting.
Arrangement #2

.Space 8 x 10 crossbraces at eight feet horizontally and five feet vertically.
Space 12 x 12 wales at five feet vertically.

http://www ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14831)&cp=1&r_date=20000 5/31/00
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Position 2 x 6 uprights in a close sheeting configuration unless water pressure must be resisted. Tight
sheeting must be used where water must be retained.

(4) Example 4.

A trench dug in Type C soil is 20 feet deep and 11 feet wide. The size and spacing of members for the
section of trench that is over 15 feet in depth is determined using Table C-1.3. Only one arrangement of
members is provided.

Space 8 x 10 crossbraces at six feet horizontally and five feet vertically.

Space 12 x 12 wales at five feet vertically.

Use 3 x 6 tight sheeting.

Use of Tables C-2.1 through C-2.3 would follow the same procedures.

(g) Notes for all Tables.

1. Member sizes at spacings other than indicated are to be determined as specified in § 1926.652(c),
“Design of Protective Systems."

2. When conditions are saturated or submerged use Tight Sheeting. Tight Sheeting refers to the use of
specially-edged timber planks (e.g., tongue and groove) at least three inches thick, steel sheet piling, or
similar construction that when driven or placed in position provide a tight wall to resist the lateral pressure
of water and to prevent the loss of backfill material. Close Sheeting refers to the placement of planks side-
by-side allowing as little space as possible between them,

3. All spacing indicated is measured center to center.

4. Wales to be installed with greater dimension horizontat.

5. If the vertical distance from the center of the lowest crossbrace to the bottom of the trench exceeds two
and one-half feet, uprights shall be firmly embedded or a mudsill shall be used. Where uprights are
embedded, the vertical distance from the center of the lowest crossbrace to the bottom of the trench shall
not exceed 36 inches. When mudsills are used, the vertical distance shall not exceed 42 inches. Mudsills
are wales that are installed at the toe of the trench side.

6. Trench jacks may be used in lieu of or in combination with timber crossbraces.

7. Placement of crossbraces. When the vertical spacing of crossbraces is four feet, place the top
crossbrace no more than two feet below the top of the trench. When the vertical spacing of crossbraces is
five feet, place the top crossbrace no more than 2.5 feet below the top of the trench:

ENFLEX Note: The following tables are wider than your screen. Please scroll right to see the entire table.

Table C-1.1. -- Timber Trench Shoring -- Minimum Timber Regquirements*

Soil Type A P{a) = 25 x H + 72 psf {2 ft Surcharge)

| | Width of Trench (Feet) | I Wales

Depth | [ == e e e e

of | Horiz | ) ] | | | VvVert. | ] Ve

trench | spacing | Up to | Up to | Up tec | Up to | Up to | spacing | Size | spa

(feet) | {feet) | | i 6 | 9 | 12 | 15 | (feet) | (in) | (fe
I ! I | I I I | Not |

5 | Up to & | 4 x4 | 44| 4x6 | 6x6] 6x06 | 4 | Req'd | -
{ | | ! | | | | |
| ! I | ! | [ | Not |

To | Up to 8 | 4 x4 | 4 x4 )| 4=x6|6x6]6x6 | 4 | Reg'd ] -
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I I ] I I [ [ | |
10 | Upto 10 | 4 x 6 | 4 x 6 | 4 x6 1) 6xXx6 | 6x6 | 4 ! 8x8 | 4
| ! I | I ! I I !
. | Upto 12 | 4 x 6 | 426 ] 6x6 | 6x6]| 6x6 | 4 | 8 x 8 | 4
| I i | f I | | i
! | [ I ! | |  Not |
10 | Upto6 | 4x4 | 4x4 ]| 4x6]| 6x6]6x6 | 4 | Req'd | -
I | | I l [ I ! !
To |l Upto8 | 4x6 [ 4x6]| 6x6]|]6x6]6x6 | 4 | 8 x8 | 4
] | [ | | I I | |
15 [ Upto 10 | 6 x 6 | 6 x5 | 6 x 6| 6x8 ) 6x8 | 4 | 8 x 10 | 4
| ! ] 1 I I I I I
| Upto 12 | 6 x 6 | 6 x 6] 6x6 ] 6x81 6=x8 | 4 | 10 x 10 | 4
I I 1 ! 1 | ! I I
15 ] Upto 6 | 6 x6 | 6x6 | 6x6]|] 6x8]|6x8 | 4 I e x 8 | 4
i ! I | I I l I I
To | Upto8 | 6x6 | 6x6]| 6x61] 6x8|6x8 | 4 | 8x8 | 4
i | I i | 1 ] | |
20 ] Upto 10 | 8 x 8 | 8 x8 | 8x8 1] 8x81] 8x 10| q | 8x 101 4
| f | | ! I I | I
| Upto 12 | 8x8 | 8x81[ 8=x81] 8x818=x10 | 4 | 10 x 10 ] 4
| | | | ] } i ! 1
over i
20 | See Note 1
* Mixed oak or equivalent wilth a bending strength not less than 850 psi.
** Manufactured members of |equivalent strength may be substituted for wood.
Table C-1.2, -- Timber Trench Shoring —- Minimum Timber Requirements*

Soill Type B Pla) = 45 x H + 72 psf (2 £t Surcharge)

| Size (actual) and Spacing of Me

| | Width of Trench (Feet)} | | Wales

Depth | |-~ e e e e e
of | Horiz. | | | | | i Vert. | |
trench | spacing | Up to | Up teo | Up to | Up to | Up to | spacing | Size |
(feet) | (feet) I 4 | 6 I 9 | 12 | 15 | (feet) | (in) I
5 | Upto 6 | 4 x 6 | 4x6 | 6x6 | 66 | 6x6 | 5 | 6 x 8 I
| i | | | | | | |
To |l Upte 8 | 6 x6 | 6x6 | 6x6 | 6x8 | 6x8 | 5 | 8 x 10 |
| [ | | | l | | |
10 l Upto 10 | 6 X 6 | 6x6 | 6x6 | 6x8 | 6 x8 i 5 i 10 x 10 |
[ | ! | [ ( | | |

| See Note |

i 1 |
10 lUpto6 | 6x6 | 6x6 | 6x6 | 6x8 | 6x8 | 5 | 8 x 8 |
I I ! | I i ! i |
.To | Upto 8 | 6 x8 | 6x8 | 6x8 | 8=x18 | 8 x28 | 5 { 10 x 10 |
| I | | | I I I 1
15 ] Up to 10 | 8 x 8 | 8x 8 | 8x8 | 8x8 | 6x 10 | 5 | 10 x 12 |
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Appendix C to Subpart P Timber Shoring for Trenches (Integrated)

Page 6 of 9

| See Note |
j 1 I
.15 |l Upto 6 | 6x8 | 6x8 | 6x8 | 8x8 | 8x28 | 5 ] 8 x 10 |
[ l | { | | | t }
To | Upto 8 | 8x8 | Bx8 | 8x8 | 8x8 | 8=x 10 | 5 | 10 x 12 |
| { | i | ] ! 1 1
20 | Up to 210 | 8 x 10 | 8 x 10 | 8 x 10 | 8 x 10 | 10 x 10 | 5 | 12 x 12 |
1 I ] | I [ I I i
| See Note |
| 1 |
Over | See Note
20 | 1
* Mixed oak or equivalent with a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may be substituted for wood.
Table C-1.3. -- Timber Trench Shoring ~- Minimum Timber Requirements*
So0il Type C Pla) = 80 x H + 72 psf (2 ft Surcharge)
} Size {actual) and Spacing of Me
p [ e e e e e e e e e e
. | Cross Braces | |
(=== e e e e ! |
| i Width of Trench (Feet) I I Wales
Depth | jr——————————— e e
of | Horiz. | I | | ! | Vert. | : }
trench | spacing | Up to | Up to | Up to | Up to | Up to | spacing | Size !
(feet) | (feet) | 4 | 6 I 9 | 1z | 15 ! (feet) | (in) |
5 | Uptec 6 | 6 x8 | 6x8 | 6x8 | 8x8 | 8x28 | 5 } 8 x 10 |}
i I I ! | | ! I |
To J Upte 8 | 8x8 | Bx8 | 8x8 ] 8x8 | 8x10 | 5 | 10 x 12 |
| I | I I I t I i
10 | Up te 10 | 8 x 10 | 8 x 10 | 8 x 10 | 8 x 10 | 10 x 10 | 5 | 12 x 12 |
| | { | ! | | | 1
| See Note |
| 1 |
10 | Upto &8 | Bx8 | 8x8 | 8x8 | 8x8 | 8=x10 | 5 | 10 x 12 |
I I ! I I I [ | !
To | Upto 8 | Bx10 | 8 x10 | 8 x 10 ] 8 x 10 | 10 x 10 | 5 ] 12 x 12 |
[ | | | | | | | |
15 | See Note |
! 1 |
| See Note |
| 1 I
15 | Up to & | B x 10 | 8 x 10 ) 8 x 210 | 8 x 10 | 10 x 10 | 5 | 12 x 12 |
| | | | | | | | ]
To | See Note |
| 1 |
20 | See Note |

http://www.ihsenv.com/products.c..
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| 1 1
} See Note
) I 1
. Over | See Note
20 [ 1

e et o o e e i o T o e T A e o b o ot = o T o T L o e e e o L -

* Mixed Oak or equivalent with a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may be substituted for wood.

Table C-2.1. -- Timber Trench Shoring -- Minimum Timber Requirements*

Soil Type A Pla) = 25 x H £ 72 psf (2 ft Surcharge)

e o P i i o T R o o o o o o . . o T i ok o et e P T ok S b o o o e e . o o AL o o = e S T

| [ Width of Trench (Feet) I | Wales
Depth | T e e b
of |} Horiz. | } | ] i | Vert. ] ] Ve
trench | spacing | Up to | Up to | Up to | Up to | Up to | spacing | Size | spa
{feet) | (feet) | 4 | ) § 9 | 12 | 15 i (feet) | (in) | (fe
I I | I i ! | | Not i No
.5 jUpto 6 | 4 x4 | 4x4]4x4)4x4]4x6 | 4 | Req'd | Re
I I | | | I I I I
I I | | ! i | | Not { No
To j Upto 8 | 4 x4 | 4 x4 | 4x4]| 4x61]4=x6 | 4 | Req'd | Re
I i I ! | | I I |
10 | Upto 10 | 4 x 6 | 4 x 6] 4x6| 6x6|6x6 | q ] 8 x 8 ! 4
I | | | | I l f I
| Upto 12 }| 4 2 6 | 4 x6| 4x6 | 6x6]| 6x06 | 4 | 8 x 8 | 4
| I I I ] | | | I
i | I | ] ] | Not } No
10 | Upte 6 | 4 x4 | 4 x4} 4x4) 6x6| 6x06 | 4 | Reg'd ] Re
I | I I | | [ ! l
To | Up toe 8 | 4 x6 | 4x6 ]| 4x6]|] 6x61] 6=x6 | 4 | 6 x 8 | 4
i ) | | | I I I |
15 | Upto 10 | 6 x 6 | 6x 6| 6 X6 | 6X6 ] 6x6 | 4 ] 8 x 8 | 4
I I ! I I i ! | |
| Up to 12 | 6 x 6 | 6 x 6| 6x 6| 66| 6x6 I 4 { 8 x 10 | 4
15 | Upto 6 | 6 x6 | 6x6 | 6x6]| 6x6| 6x6 | 4 I 6 x8 | 4
] | i | ] I I 1 I
To | Upto 8 | 66 | 6x6] 6x6 ) 6x6| 6x06 | 4 | 8 x8 | 4
i { I ( l | { | |
20 ] Up to 10 | 6 x 6 | 6 x 6 | 6 x6 | 6x61] 6=x28 | 4 | 8 x 10 | 4
f [ I } l | | | |
] Upto 12 | 6 x 6 | 6 x 6| 6x61] 6=x81!6x8 | 4 [ 8 x 12 | 4
| i ! | | I I 1 |
Qver |
!
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** Manufactured members of equivalent strength may be substituted for wood.

Table C-2.2. -- Timber Trench Shoring —- Minimum Timber Requirements*

Soil Type B P{a) = 45 x H + 72 psf {2 ft Surcharge)

| | Width of Trench {Feet) ] ] Wales
Depth | [ e e e e
of | Horiz. | ) | | | | Vert. | |
trench | spacing | Up to { Upto | Up to | Up to | Up to | spacing | Size !
{feet) | (feet) ] 4 ] 6 | 9 ] 12 | 15 |  (feet) | (in) |
5 ] Upto 6 |1 4 x6 | 4x6 | 4x6 | 6Xx6 | 6XE6 | 5 ] 6 x 8 |
| [ [ [ | | [ | }
| | ] | | | i [ [
To | Upto 8 | 4 x6 | 4x6 | 6x6 | 6x6 | b6X6 | 5 | 8 x 8 i
] | | | i | [ | I
10 | Upto 10| 4 x6 | 46 | 6x6 | 6x6 | 6=x28 f 5 | 8 x 10 |
] | | I [ | [ ] |
| See Note |
o
10 | Upto &6 | 6x6 | 6x6 | 6x6 | 6x8 | 6=x28 | 5 | 8 x 8 |
i | | | [ I | } |
To |l Upto8 | 6x8 | 6x8 | 6x8 | 8x8 | BxS8 | 5 | 10 x 10 |
! [ | I | | | ] l
15 | Up to 10 | 6 x 8 | 6 x 8 | 8x8 | 8x8 | 8x8 i 5 | 10 x 12 |
| I ) I t | ! | |
| See Note |
! 1 [
15 | Upto 6 | 6 x8 | 6x8 | 6x8 | 68 | 8x8 | 5 | 8 x 10 |
| | | | ! | ] ] i
To | Upto8 | 6x8 | 6x8 | 6x8 |[8x8 | 8x28 | 5 | 10 x 12 |
| [ [ I | i | I |
20 | Upto 10 | 8 x 8 | 8 x8 | 8x8 | 8x8 | 8x28 | 5 i 12 x 12 ]
[ I i ! i [ [ | |
| See Note |
| 1 I
Over | See Note
20 | 1

e e A e e o 7 g P L il e e AR Y T T B At i A o 7 T R e R o o e T e o i A e e o R o o S e e WY S S

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
."‘* Manufactured members of equivalent strength may be substituted for wood.

http://www ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14831)&cp=1&r_date=20000 5/31/00
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. Soil Type C P(a)

Table C-2.3. -- Timber Trench Shoring -- Minimum Timber Requirements*

80 x H + 72 psf (2 £t Surcharge)

Page 9 of 9

Depth
of
trench
(feet}

Horiz.
spacing
(feet)

Vert.
spacing
(feet)

See Note
1
See Note

See Note
1

See Note
1

See Note

Up to | Up to | Up to | Up to | Up te
4 | 6 | 9 | 12 ) 15
6x6 | 6x6 | 6x6 | 6x6 | 8x18
i j | |
6x 6 | 6x6 | 6x6 | 8x8 | 8 x 8
| I ! |
6 X6 | 6x6 | 8x8 | 8x8 | 8x8
I [ [ |
6x8 | 6x8 | 6x8 | 8x8 | 8x8
[ [ | |
Bx8 | 8B8x8 | 8x8 | 8x¢8 | 8=x38
i ] ] |
8x8 |]8x8 | 8x8 | 8x101] 8 x 10

oy i S i o o B S S R o e o Y o e i B o 2o o S o o o i = P T . e o o

* Douglas fir or equivalent with a bending strength not less than 1500 psi.

** Manufactured members of equivalent strength may be substituted for wood.

Copyright © 2000 THS Environmental Information, Inc.
All Rights Reserved.
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Appendix C to Subpart P -- Timber Shoring for Trenches

(a) Scope. This appendix contains information that can be used timber shoring is provided as a method of

protection from cave-ins in trenches that do not exceed 20 feet (6.1 m) in depth. This appendix must be

used when design of timber shoring protective systems is to be performed in accordance with § 1926.652
. (c)(1). Other timber shoring configurations; other systems of support such as hydraulic and pneumatic

systems; and other protective systems such as sloping, benching, shielding, and freezing systems must be

designed in accordance with the requirements set forthin § 1926.652(b) and § 1926.652(c).

(b) Soil Classification. In order to use the data presented in this appendix, the soil type or types in which

the excavation is made must first be determined using the soil classification method set forth in appendix

A of subpart P of this part. :

(c) Presentation of Information. Information is presented in several forms as follows:

(1) Information is presented in tabular form in Tables C-1.1, C-1.2, and C-1.3, and Tables C-2.1, C-2.2

and C-2.3 following paragraph (g) of the appendix. Each table presents the minimum sizes of timber

members to use in a shoring system, and each table contains data only for the particular soil type in which

the excavation or portion of the excavation is made. The data are arranged to allow the user the flexibility

to select from among several acceptable configurations of members based on varying the horizontal

spacing of the crossbraces. Stable rock is exempt from shoring requirements and therefore, no data are

presented for this condition.

(2) Information concerning the basis of the tabular data and the limitations of the data is presented in

paragraph (d) of this appendix, and on the tables themselves.

(3) Information explaining the use of the tabular data is presented in paragraph (e) of this appendix.

(4) Information illustrating the use of the tabular data is presented in paragraph (f) of this appendix.

(5) Miscellaneous notations regarding Tables C-1.1 through C-1.3 and Tables C-2.1 through C-2.3 are

presented in paragraph (g) of this Appendix.

(d) Basis and limitations of the data.

(1) Dimensions of timber members.

(i) The sizes of the timber members listed in Tables C-1.1 through C-1.3 are taken from the National

Bureau of Standards (NBS) report, "Recommended Technical Provisions for Construction Practice in

Shoring and Sloping of Trenches and Excavations." In addition, where NBS did not recommend specific
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sizes of members, member sizes are based on an analysis of the sizes required for use by existing codes
and on empirical practice.

(i11) The required dimensions of the members listed in Tables C-1.1 through C-1.3 refer to actual
dimensions and not nominal dimensions of the timber. Employers wanting to use nominal size shoring are
directed to Tables C-2.1 through C-2.3, or have this choice under § 1926.652(c)(3), and are referred to
The Corps of Engineers, The Bureau of Reclamation or data from other acceptable sources.

(2) Limitation of application.

(1) It is not intended that the timber shoring specification apply to every situation that may be experienced
in the field. These data were developed to apply to the situations that are most commonly experienced in
current trenching practice. Shoring systems for use in situations that are not covered by the data in this
appendix must be designed as specified in § 1926.652(c).

(i)) When any of the following conditions are present, the members specified in the tables are not
considered adequate. Either an alternate timber shoring system must be designed or another type of
protective system designed in accordance with § 1926.652.

(A) When loads imposed by structures or by stored material adjacent to the trench weigh in excess of the
load imposed by a two-foot soil surcharge. The term "adjacent" as used here means the area within a
horizontal distance from the edge of the trench equal to the depth of the trench.

(B) When vertical loads imposed on cross braces exceed a 240-pound gravity load distributed on a one-
foot section of the center of the crossbrace.

(C) When surcharge loads are present from equipment weighing in excess of 20,000 pounds,

(D) When only the lower portion of a trench is shored and the remaining portion of the trench is sloped or
benched unless: The sloped portion is sloped at an angle less steep than three horizontal to one vertical; or
the members are selected from the tables for use at a depth which is determined from the top of the overall
trench, and not from the toe of the sloped portion.

(e) Use of Tables. The members of the shoring system that are to be selected using this information are the
cross braces, the uprights, and the wales, where wales are required. Minimum sizes of members are
specified for use in different types of soil. There are six tables of information, two for each soil type. The
soil type must first be determined in accordance with the soil classification system described in appendix A
to subpart P of part 1926. Using the appropriate table, the selection of the size and spacing of the
members is then made. The selection is based on the depth and width of the trench where the members are
to be installed and, in most instances, the selection is also based on the horizontal spacing of the
crossbraces. Instances where a choice of horizontal spacing of crossbracing is available, the horizontal
spacing of the crossbraces must be chosen by the user before the size of any member can be determined.
When the soil type, the width and depth of the trench, and the horizontal spacing of the crossbraces are
known, the size and vertical spacing of the crossbraces, the size and vertical spacing of the wales, and the
size and horizontal spacing of the uprights can be read from the appropriate table.

(f) Examples to Hlustrate the Use of Tables C-1.1 through C-1.3.

(1) Example 1.

A trench dug in Type A soil is 13 feet deep and five feet wide.

From Table C-1.1, for acceptable arrangements of timber can be used.

Arrangement #1

Space 4 x 4 crossbraces at six feet horizontally and four feet vertically.
Wales are not required.
Space 3 x 8 uprights at six fee horizontally. This arrangement is commonly called "skip shoring."

. Arrangement #2

Space 4 x 6 crossbraces at eight feet horizontally and four feet vertically.
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Space 8 x 8 wales at four feet vertically.
Space 2 x 6 uprights at four feet horizontally.

Arrangement #3

Space 6 x 6 crossbraces at 10 feet horizontally and four feet vertically.
Space 8 x 10 wales at four feet vertically.
Space 2 x 6 uprights at five feet horizontally.

Arrangement #4

Space 6 x 6 crossbraces at 12 feet horizontally and four feet vertically.

Space 10 x 10 wales at four feet vertically.

Spaces 3 x 8 uprights at six feet horizontally.

(2) Example 2.

A trench dug in Type B soil in 13 feet deep and five feet wide. From Table C-1.2 three acceptable
arrangements of members are listed.

Arrangement #1

Space 6 x 6 crossbraces at six feet horizontally and five feet vertically.
Space 8 x 8 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.

Arrangement #2

Space 6 x 8 crossbraces at eight feet horizontally and five feet vertically.
Space 10 x 10 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.

Arrangement #3

Space 8 x 8 crossbraces at 10 feet horizontally and five feet vertically.
Space 10 x 12 wales a five feet vertically.

Space 2 x 6 uprights at two feet vertically.

(3) Example 3.

A trench dug in Type C soil is 13 feet deep and five feet wide.

From Table C-1.3 two acceptable arrangements of members can be used.

Arrangement #1

Space 8 x 8 crossbraces at six feet horizontally and five feet vertically.

Space 10 x 12 wales at five feet vertically.

Position 2 x 6 uprights as closely together as possible.

If water must be retained use special tongue and groove uprights to form tight sheeting.

Arrangement #2

. Space 8 x 10 crossbraces at eight feet horizontally and five feet vertically.

Space 12 x 12 wales at five feet vertically.
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Position 2 x 6 uprights in a close sheeting configuration unless water pressure must be resisted. Tight
sheeting must be used where water must be retained.

. (4) Example 4.

A trench dug in Type C soil is 20 feet deep and 11 feet wide. The size and spacing of members for the
section of trench that is over 15 feet in depth is determined using Table C-1.3. Only one arrangement of
members is provided.

Space 8 x 10 crossbraces at six feet horizontally and five feet vertically.

Space 12 x 12 wales at five feet vertically.

Use 3 x 6 tight sheeting,

Use of Tables C-2.1 through C-2.3 would follow the same procedures.

(g) Notes for all Tables.

1. Member sizes at spacings other than indicated are to be determined as specified in § 1926.652(c),
"Design of Protective Systems."

2. When conditions are saturated or submerged use Tight Sheeting, Tight Sheeting refers to the use of
specially-edged timber planks (e.g., tongue and groove) at least three inches thick, steel sheet piling, or
similar construction that when driven or placed in position provide a tight wall to resist the lateral pressure
of water and to prevent the loss of backfill material. Close Sheeting refers to the placement of planks side-
by-side allowing as little space as possible between them.

3. All spacing indicated is measured center to center.

4. Wales to be installed with greater dimension horizontal.

5. If the vertical distance from the center of the lowest crossbrace to the bottom of the trench exceeds two
and one-half feet, uprights shall be firmly embedded or a mudsill shall be used. Where uprights are
embedded, the vertical distance from the center of the lowest crossbrace to the bottom of the trench shall
not exceed 36 inches. When mudsills are used, the vertical distance shall not exceed 42 inches. Mudsills
are wales that are installed at the toe of the trench side.

6. Trench jacks may be used in lieu of or in combination with timber crossbraces.

7. Placement of crossbraces. When the vertical spacing of crossbraces is four feet, place the top
crossbrace no more than two feet below the top of the trench. When the vertical spacing of crossbraces is
five feet, place the top crossbrace no more than 2.5 feet below the top of the trench.

ENFLEX Note: The following tables are wider than your screen. Please scroll right to see the entire table.

Table €-1.1. -- Timber Trench Shoring -- Minimum Timber Regquirements*

Soil Type A P{a) = 25 x H + 72 psf (2 ft Surcharge)

e e e e e e e e e e e e e e o e o e e T e T L S e i o T T o Y T i 4 o e e o

| i Width of Trench (Feet) | | Wales
Depth | [————me— e e e e
of { Horiz. | I } } | | Vert., | . | Ve
trench | spacing | Up to | Up to | Up to | Up to | Up to | spacing | Size | spa
{feet) | (feet) | 4 | ) | 9 | 12 | 15 | (feet) | ({in) I (fe
I [ | ! | I | | Not |
5 | Upto 6 | 4 x4 | 4 x4 ] 4x6 | 6x6)] 6x6 | 4 | Req'd [ -
. ! [ f | i : | | 1
i | ! I I | I i Not [
To | Upto 8 | 4 x4 | 44| 46| 6=x6|6x6 | 4 | Reg'd | -
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| I I I ! | | [ |
10 l Up te 10 | 4 X6 | 4 x 6 | 4x6 ]| 6x61)| 6x6 | 4 | 8 x 8 } 4
! I i ] | ! I I !
. | Up to 12 | 4 x 6 | 4 x6 | 6x6| 6x6|6x6 | 4 | 8x8 | 4
I | I | | { { [ I
| | | [ f | | Not [
10 | Upte 6 | 4 x4 | 4x4 ]| 4x6] 6x6]|6x©6 | 4 | Req'd | -
| I I I ! I | J i
To. | Upto 8 | 4 x6 | 4 x6 | 6x6|} 6x61| 6x6 | 4 | 8 x 8 | 4
1 | I l [ i | | I
15 | Upto 10 | 6 x 6 | 6 x5 | 6x6 | 6x81 6x8 | 4 | 8x 10 | 4
| | I | [ f ! | |
l Upto 12 | 6 x6 | 6x 6} 6x61|] 6x81| 6x8 | 4 | 10 x 101 4
| i | } | I [ [ |
15 | Upto 6 | 6X6 | 6x6 | 6x6 | 6x81] 6x8 | 4 | 6x8 | 4
| | | | | | ! | |
To ] Upto B | 6x6 | 6x6 | 6x6 | 6x8]6x28 | 4 f 8x8 | 4
' ! | H ! ! | I |
20 | Up to 10 | 8 x 8 | 8 x8 | 8x8 | 8x8 ] 8x 10 | 4 | 8x10( 4
I I I | | I ] i ]
| Upto 12 | 8§ x 8 | B x8 | 8 x8 | 8x8 ] 8x10 | 4 | 10 x 10 | 4
| | | I I | i | |
Over |
20 ] See Note )
* Mixed oak or equivalent wi|th a bending strength not less than 850 psi.
** Manufactured members of |equivalent strength may be substituted for wood.
Table C-1.2. -- Timber Trench Shoring -- Minimum Timber Requirements*

Soil Type B P{a) = 45 x H + 72 psf (2 ft Surcharge)

b (R b o o - T ———t 2 T B A i b e e e . T T L AL e o . . e o o s Ak b e o e T A e o o e o

| | Width of Trench (Feet) | | Wales

Depth | f o e o e e e e
of | Horiz. | ) ] ] ] | Vert. | |
trench | spacing | Up toe | Upto | Upto {| Up to | Up to | spacing | Size |
{feet) | (feet) | 4 | 6 ] S | 12 | 15 ] {feet) | (in) ]
5 lUpto 6 | 4x6 | 4x6 | 6x6 | 6x6 }6x6 { 5 | 6 x 8 |
| I | [ i I [ | |
To | Upto 8 | 6x6 | 6x¢€ | 6x6 | 6x8 | 6x28 | 5 | 8 2 10 |
| ! ! { I | { [ |
10 | Upto 10 | 6 x 6 | 6 x 6 | 6x6 | 6x8 | 6x8 | 5 | 10 x 10 |
[ [ | | I [ I | I

| See Note |

[ 1 [
10 ] Upto 6 | 6 x6 | 6x6 | 6x6 | 6=x8 | 6x38 | 5 | 8 x 8 ]
[ [ } | i | | [ I
.To ] Jpto 8 | 6x8 | 6x8 | 6x8 | 8=x8 | 8x8 | 5 ] 10 = 10 |
I ! i | ! | | I i
15 | Up to 10 | 8 x 8 | B x 8 | 8 x 8 | 8 x 8 1 6 x 10 |} 5 | 10 ® 12 |
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| See Note |
i 1 |

15 |l Upto 6 | 6 x8 | 6x8 | 6x8 | 8=x8 | Bx28 | 5 |
| { | [ | [ ! I

To {UptoB8 | B8x8 | 8x8 | 8x%x8 | 8x8 | 8x10 | 5 |
I I | | [ | [ |

20 | Up to 10 1 8 x 10 | 8 x 10 | 8 x 10 | 8 x 10 | 10 x 10 | 5 ]
| | { [ | | | |
| See Note |
I i I

Over | See Note

20 } 1

* Mixed oak or equivalent with a bending strength not less than 850 psi.

** Manufactured members of equivalent strength may be substituted for wood.

Table C-1.3. -~ Timber Trench Shoring -- Minimum Timber Requirements*

Soil Type C P(a)

B0 x H + 72 psf (2 £t Surcharge)

ety i e o e e o e . o o o T W B o A8 M o o o o S o e o e e P Y W R e S e e o e A T

Horiz.
spacing
(feet)

Width of Trench

et e i o o o e oy e AL AR e o o o v T AR e S L o o o rn o e Y T bk o ey =

(Feet)

Vert. |
spacing |
{feet) |

o o iy o e Pk e e e o e T B T i B T S M R e e o T T T B S . B B e PO e e e e oy o G o Y - R o e i 3 e = T — e

See Note
1
See Note
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i 1 |
{ See Note
| 1
. Over | See Note
20 I 1

B ]

* Mixed Oak or equivalent with a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may be substituted for wood.

Table C-2.1. —-- Timber Trench Shoring -- Minimum Timber Requirements*

Soil Type A P(a) = 25 x H £ 72 psf (2 ft Surcharge)

| | Width of Trench (Feet) | | Wales
Depth | | == e
of | Horiz. | | | | | I  Vert | | Ve
trench | spacing | Up to | Up to | Up to | Up te | Up to | spacing | Size | spa
{feet) | (feet) ] 4 ] 6 | 9 | 12 | 15 ] (feet) | {in) | (fe
| | [ i | | [ | Not | No
.5 [ Upto 6 | 4 x4 | 4 x4 | 4x4 | 4=x4 )| 4=r6 | 4 | Req'd | Re
[ [ | | | ) | | |
| | | ) | | I | Net | No
To |l Upto 8 | 4 x4 | 4x4 | 4x4] 4x6]| 4x6 | 4 } Reqg'd | Re
] | | | | [ I I i
10 |l Up to 10 | 4 x 6 | 4 x 6| 4 x6| 6x6]| 6x6 | 4 | 8 x 8 I 4
! | ! | I [ { | [
{Uptol2 { 4 x6 | 4x6| 4x6)| 6x6]| 6x¢6 | 4 | 8 x 8 | 4
[ | [ | [ | | { [
] ! i | | } ! HNot { No
10 i Upto6 | 4 x4 | 4x4)| 4x4]|] 6=x6]|6x6 | 4 | Req'd | Re
| [ H | | | | | |
To | UJpte 8 | 4 x6 | 4dx6| 4x6)] 6x6| 6x6 | 4 | 6 x 8 | 4
} } | | i ) ] | ]
15 | Up to 10 | 6 x 6 | 6x6 | 6 x6]|] 6x6 ]| 6x6 | 4 | 8 x 8 | 4
| | ! | I [ [ [ }
| Up to 12 | 6 x 6 | 6 x 6] 6 x 6| 6x61] 6x6 | 4 | 8 x 10 | 4
15 j Upto 6 | 6x6 | 6x6 ] 6x6]| 6x6 | 6x06 | 4 | 6x8 | 4
| } | | [ [ | i |
To | Upto 8 | 6x6 | 6x6] 6x6] 6x61]6Xxx6 | 4 ] 8x8 | 4
| | | | | [ [ i |
20 ] Upto 10 | 6 x 6 | 6x 6| 6x61] 6x6 | 6x8 | 4 | 8 x 10 | 4
| { | | | { | | |
| Up to 12 | 6 x 6 | 6x6 | 6x 6| 6 x8] 6=x28 | 4 | 8 x 12 | 4
| | ! ! | | [ [ |
Over |
|
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g o b

** Manufactured members of equivalent strength may be substituted for wood.

Table C-2.2. -- Timber Trench Shoring -- Minimum Timber Requirements*

Soil Type B Pl(a)

45 x H + 72 psf (2 ft Surcharge)

Page 8 of 9

Size

(S45) and Spacing of Membe

Horiz.
spacing
{feet)

—————— e e e Y e o o e e o . e e T i — o —

o o e e k. S e (St T A o o R T T A e o e o = = T ——— . — o  — — —

e e e e e L L e e o i B T S b o o o o o . T B B L o o e o = . T oy S e

— i e b

* Douglas fir or equivalent with a bending strength not less than 1500 psi.

. ** Manufactured members of equivalent strength may be substituted for wood.
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Table C~2.3, —— Timber Trench Shoring -- Minimum Timber Requirements*

. Soil Type C P{a) = 80 x H + 72 psf (2 ft Surcharge)

e e e e e e o e e e e e e e i e o ot T e S e e T - A e e o A B T Mo B e #e e g e . w  =

| Size (S4S8) and Spacing of Membe

| | Width of Trench {(Feet)} | | Wales
Depth | | e e e e e e e
of | Horxiz. | | | | | | Vert. { |
trench | spacing | Up to | Up to | Up te | Up to | Up to | spacing | Size ]
(feet) | (feet) I 4 ) 6 | 9 I 12 ( 15 i (feet} | (in) |
5 | Upto 6 | 6x6 | 6x6 | 6x6 | 6x6 | 8=x28 | 5 | 8 x 8 |
| | | | I | I 1 }
To | Uptoe B | 626 | 6x6 | 6x6 | B8=x8 | 8 x 8B | 5 | 10 x 10 |
| | { { [ | | | {
10 | Up to 10 | 6 x 6 | 6 x 6 | 8x8 | 8=x8 | 8x28 | 5 | 10 x 12 |
| | | [ | | i i }
| See Note |
| 1 !
10 | Upto 6 | 6x8 | 6x8 | 6x8 | 8x8 | 8x38 | 5 | 10 x 10 |
| [ | [ | [ | ! |
To ] pto B | 8x8 | 8x8 | 8x8 | B x 8 ] 8 x 8 | 5 | 12 x 12 |
| i [ } I ! | [ I
15 | See Note |
| 1 I
| See Note |
® U
15 | Upto & | 8 xB | 8x8 | B8x98 | 8x 10| 8=x10 | S 1 10 x 12 |
| | | } I | | | |
To ] See Note |
| 1 |
20 | See Note |
| 1 |
| See Note |
| 1 i
Over | See Note
20 ] 1

o o e i o o L B e o o e oy T Y T o T T o B k. S o o - L R B e o S L D i o o e e Sk

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
** Manufactured members of equivalent strength may be substituted for wood.
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4. All other eloped excavations shall be in accordance with the other options permitted in

§1828.652(b).

APPENDIX C'T0 SURPART P—TIMBER
SHORING FOR TRENCHES

{a) Sccpe. This appendix contains informa-
tico that oan be uged timber shoring is pro-
vided as 8 method of protection from cave-
ins in trenches that do not exceed 20 feet (6.1
m) in depth. This appendix muset be used
when desigr of timber shoring protective
gystems 18 to bs performed in accordance
with §1926.652(c)(1). Other timber ehoring
configurations; other aystems of support
such as hydraulic and pneumatic rystems;
and other protective systems such as slpp-
ing, benching, shielding. and freezing sys-
tems must be desigmed in accordance with
the requirementsa gat forth in §1828.852(b) and
§1926.852(0).

(b) Sofl Classification. In oyder to use the
data presented in this appendix, the sofl type
or types in which the excavation i{s made
must first be determined uaing the soil clas-
sification method set forth {n appendix A of
subpart P of this part,

() Presenlation of Information. Information
is prepented in several forms as follows:

{1) Information iz presented in tabular
form in Tables C-1.1, C-1.2. and C-1.8, and Ta-
bles C2.1, C-2.2 and 0-2.3 following para-
graph (g) of the appendix. Bach table pre-
gents the minimum sizes of timber members
to uge in a ghoring system, and each table
contains data only {or the particular soil
type in which the sxcavation or portion of
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Federal and State Regulations, April 2000

o ' IIENFLE

DATABAZBES JURISDISTIONS | SEARCH [CONTENTS |

Hide Document Profile | Previous in Jurisdiction | Next in Jurisdiction

Citation: Title 29, Part 1926
Jurisdiction: Federal Document Date: October 31, 1989 Page Count: 7
Section Title: Appendix D to Subpart P Aluminum Hydraulic Shoring for Trenches (Integrated)

Subject health & safety, employee, maintenance, design, safety, construction, operating,
Terms: compliance

Source: Integrated Document

Appendix D to Subpart P -- Aluminum Hydraulic Shoring for
Trenches

(a) Scope. This appendix contains information that can be used when aluminum hydraulic shoring is

provided as a method of protection against cave-ins in trenches that do not exceed 20 feet (6.1 m) in
. depth. This appendix must be used when design of the aluminum hydraulic protective system cannot be

performed in accordance with § 1926.652(c)}(2).

(b) Soil Classification. In order to use data presented in this appendix, the soil type or types in which the

excavation is made must first be determined using the soil classification method set forth in appendix A of

Subpart P of part 1926.

(c) Presentation of Information. Information is presented in several forms as follows:

(1) Information is presented in tabular form in Tables D-1.1, D-1.2, D-1.3 and D-1.4. Each table presents

the maximum vertical and horizontal spacings that may be used with various aluminum member sizes and

various hydraulic cylinder sizes. Each table contains data only for the particular soil type in which the

excavation or portion of the excavation is made. Tables D-1.1 and D-1.2 are for vertical shores in Types

A and B soil. Tables D-1.3 and D-1.4 are for horizontal water systems in Types B and C soil.

(2) Information concerning the basis of the tabular data and the limitations of the data is presented in

paragraph (d) of this appendix.

(3) Information explaining the use of the tabular data is presented in paragraph (e) of this appendix.

(4) Information illustrating the use of the tabular data is presented in paragraph (f) of this appendix.

(5) Miscellaneous notations (footnotes) regarding Table D-1.1 through D-1.4 are presented in paragraph

(g) of this appendix.

(6) Figures, illustrating typical installations of hydraulic shoring, are included just prior to the Tables. The

illustration page is entitled "Aluminum Hydraulic Shoring; Typical Installations."

(d) Basis and limitations of the data.

(1) Vertical shore rails and horizontal wales are those that meet the Section Modulus requirements in the

D-1 Tables. Aluminum material is 6061-T6 or material of equivalent strength and properties.

(2) Hydraulic cylinders specifications. .

() 2-inch cylinders shall be a minimum 2-inch inside diameter with a minimum safe working capacity of no

less than 18,000 pounds axial compressive load at maximum extension. Maximum extension is to include

http.//www .ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14832)&cp=1&r_date=20000 5/31/00
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full range of cylinder extensions as recommended by product manufacturer.

(ii) 3-inch cylinders shall be a minimum 3-inch inside diameter with a safe working capacity of not less

than 30,000 pounds axial compressive load at extensions as recommended by product manufacturer.

(3) Limitation of application.

(1) It is not intended that the aluminum hydraulic specification apply to every situation that may be

experienced in the field. These data were developed to apply to the situations that are most commonly

experienced in current trenching practice. Shoring systems for use in situations that are not covered by the

data in this appendix must be otherwise designed as specified in § 1926.652(c).

(i) When any of the following conditions are present, the members specified in the Tables are not

considered adequate. In this case, an alternative aluminum hydraulic shoring system or other type of

protective system must be designed in accordance with § 1926.652.

(A) When vertical loads imposed on cross braces exceed a 100 Pound gravity load distributed on a one

foot section of the center of the hydraulic cylinder.

(B) When surcharge loads are present from equipment weighing in excess of 20,000 pounds.

(C) When only the lower portion or a trench is shored and the remaining portion of the trench is sloped or

benched unless: The sloped portion is sloped at an angle less steep than three horizontal to one vertical; or

the members are selected from the tables for use at a depth which is determined from the top of the overall

trench, and not from the toe of the sloped portion.

(e) Use of Tables D-1.1, D-1.2, D-1.3 and D-1.4. The members of the shoring system that are to be

selected using this information are the hydraulic cylinders, and either the vertical shores or the horizontal

wales. When a waler system is used the vertical timber sheeting to be used is also selected from these

tables. The Tables D-1.1 and D-1.2 for vertical shores are used in Type A and B soils that do not require

sheeting. Type B soils that may require sheeting, and Type C soils that always require sheeting are found

in the horizontal wale Tables D-1.3 and D-1.4. The soil type must first be determined in accordance with

the soil classification system described in appendix A to subpart P of part 1926. Using the appropriate

table, the selection of the size and spacing of the members is made. The selection is based on the depth

and width of the trench where the members are to be installed. In these tables the vertical spacing is held

constant at four feet on center. The tables show the maximum horizontal spacing of cylinders allowed for

each size of wale in the waler system tables, and in the vertical shore tables, the hydraulic cylinder

horizontal spacing is the same as the vertical shore spacing.

(f) Example to Illustrate the Use of the Tables:

(1) Example 1:

A trench dug in Type A soil is 6 feet deep and 3 feet wide. From Table D-1.1: Find vertical shores and 2

inch diameter cylinders spaced 8 feet on center (0.c.) horizontally and 4 feet on center (o.c.) vertically.

(See Figures 1 & 3 for typical installations.)

(2) Example 2:

A trench is dug in Type B soil that does not require sheeting, 13 feet deep and 5 feet wide. From Table D-

1.2: Find vertical shores and 2 inch diameter cylinders spaced 6.5 feet o.c. horizontally and 4 feet o.c.

vertically. (See Figures 1 & 3 for typical installations.)

(3) A trench 1s dug in Type B soil that does not require sheeting, but does experience some minor raveling

of the trench face. The trench is 16 feet deep and 9 feet wide. From Table D-1.2: Find vertical shores and

2 inch diameter cylinder (with special oversleeves as designated by footnote #2) spaced 5.5 feet o.c.

horizontally and 4 feet o.c. vertically, plywood (per footnote (g)(7) to the D-1 Table) should be used

behind the shores. (See Figures 2 & 3 for typical installations.)

(4) Example 4: A trench is dug in previously disturbed Type B soil, with characteristics of a Type C soil,

and will require sheeting. The trench is 18 feet deep and 12 feet wide, 8 foot horizontal spacing between

cylinders is desired for working space. From Table D-1.3: Find horizontal wale with a section modulus of
. 14.0 spaced at 4 feet o.c. vertically and 3 inch diameter cylinder spaced at 9 feet maximum o.c.

horizontally. 3 x 12 timber sheeting is required at close spacing vertically. (See Figure 4 for typical

installation.)

http://www.ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14832)&cp=1&r_date=20000 5/31/0Q



Appendix D to Subpart P Aluminum Hydraulic Shoring for Trenches (Integrated) Page 3 of 6

(5) Example 5: A trench is dug in Type C soil, 9 feet deep and 4 feet wide. Horizontal cylinder spacing in
excess of 6 feet is desired for working space. From Table D-1.4: Find horizontal wale with a section
modulus of 7.0 and 2 inch diameter cylinders spaced at 7.0 and 2 inch diameter cylinders spaced at 6.5
feet o.c. horizontally. Or, find horizonal wale with a 14.0 section modulus and 3 inch diameter cylinder
spaced at 10 feet o.c. horizontally. Both wales are spaced 4 feet o.c. vertically. 3 x 12 timber sheeting is
required at close spacing vertically. (See Figure 4 for typical installation.)

(g) Footnotes, and general notes, for Tables D-1.1, D-1.2, D-1.3, and D-1.4.

(1) For applications other than those listed in the tables, refer to § 1926.652(c)(2) for use of.
manufacturer’s tabulated data. For trench depths in excess of 20 feet, refer to § 1926.652(c)(2) and §
1926.652(c)(3).

(2) 2 inch diameter cylinders, at this width, shall have structural steel tube (3.5 x 3.5 x 0.1875)
oversleeves, or structural oversleeves of manufacturer's specification, extending the full, collapsed length.
(3) Hydraulic cylinders capacities.

(i) 2 inch cylinders shall be a minimum 2-inch inside diameter with a safe working capacity of not less than
18,000 pounds axial compressive load at maximum extension. Maximum extension is to include full range
of cylinder extensions as recommended by product manufacturer.

(ii) 3-inch cylinders shall be a minimum 3-inch inside diameter with a safe work capacity of not less than
30,000 pounds axial compressive load at maximum extension. Maximum extension is to include full range
of cylinder extensions as recommended by product manufacturer.

(4) All spacing indicated is measured center to center.

(5) Vertical shoring rails shall have a minimum section modulus of 0.40 inch.

(6) When vertical shores are used, there must be a minimum of three shores spaced equally, horizontally,
in a group.

(7) Plywood shali be 1.125 in. thick softwood or 0.75 inch, thick, 14 ply, arctic white birch (Finland
form). Please note that plywood is not intended as a structural member, but only for prevention of local
raveling (sloughing of the trench face) between shores.

(8) See appendix C for timber specifications.

(9) Wales are calculated for simple span conditions.

(10) See appendix D, item (d), for basis and limitations of the data.

ENFLEX Note: For a copy of the following figures, please call the ENFLEX Hotline at (800)544-3118:
ALUMINUM HYDRAULIC SHORING -- TYPICAL

INSTALLATIONS

Figure 1: VERTICAL ALUMINUM HYDRAULIC SHORING

(SPOT BRACING);

Figure 2: VERTICAL ALUMINUM HYDRAULIC SHORING

(WITH PLYWOOD);

Figure 3: VERTICAL ALUMINUM HYDRAULIC SHORING
(STACKED);

Figure 4: ALUMINUM HYDRAULIC SHORING -- WATER
SYSTEM (TYPICAL).

Table D-1.1. -- Aluminum Hydraulic Shoring Vertical Shores

for Soil Type A

e e ke ot e e e e e e . . B L Y e o e T A I ) sk o o e o e . . o o o

Width of Trench (feet)
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Appendix D to Subpart P Aluminum Hydraulic Shoring for Trenches (Integrated) Page 4 of 6

Depth Maximum Mazimum = ——————mmmm e m s e
of horizontal vertical :

trench spacing spacing Up to 8 Over § up Over 12 up
({feet) (feet) (feet) to 12 to 25

Over 5

Up to 10 8

Over 10 8 4 2 Inch 2 Inch 3 Inch

Up to 15 diameter diameter diamater

Note (2}

Over 15

Up to 20 7

Over 20 Note (1)

e Pk i e e e e e - o e o e = T i T L L AR e e e o e e Y S P M T . - L o o e =

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Note (1): See Appendix D, Item (g)(1)
Note (2): See Appendix D, Item (g)}(2)

Table D-1.2. -- Aluminum Hydraulic Shoring Vertical Shores
for Soil Type B

o o e e e e e R S o e e e . = T T AR S o o o . = v T T o o o o o o o e g O T o

Depth Maximum Maximum = -———--———m e
of horizontal vertical

trench spacing spacing Up to 8 Cver 8 up Over 12 up
{feet) {feet) {feet) to 12 to 25

Over 5

Up to 10 8

Over 10 6.5 4 2 Inch 2 Inch 3 Inch

Up to 15 diameter diameter diamater

Note (2}

Over 15

Up to 20 5.5

Over 20 Note (1)

. L L R, ok il e e o g e T T B i o o e e e T e o e o o 73 T ket "} o

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Note (1): See Appendix D, Item (g)(1)
Note (2): See Appendix D, Item (g)(2)

ENFLEX Note: The following table is wider than your screen. Please scroll right to see the entire table.

http://www.ihsenv.com/products.c.../docview.cgi?where=(ft_cid%3d14832)&cp=1&r_date=20000 5/31/00 .



Appendix D to Subpart P Aluminum Hydraulic Shoring for Trenches (Integrated) Page 5 of 6

Table D-1.3. -- Aluminum Hydraulic Shoring Waler Systemnms
. for Soil Type B
| Wales [ Hydraulic Cylinders

{ |
l |
Depth i | B e e e
of | Vertical | Section | Up to 8 | Over 8 up to 12 | Over 12 up
Trench | spacing | modulus | [ !
I | ! horiz. | Cylinder | Horiz. | Cylinder | Horiz. |
(feet}) | {feet) | (in[3]) | spacing | diameter | spacing | diameter | spacing |
i | ! | | | 2 IN I !
Over 5 ] I 3.5 I 8.0 f 2 IN i 8.0 | Note (2) | 8.0 i
{ | { i | I | I
| 4 i I | I I | 2 IN |
Up to | | 7.0 I 9.0 | 2 IN | 5.0 | Note (2) | 9.0 |
10 i | 14.0 | 12.0 | 3 IN | 12.0 } 3 IN | 12.0 |
| | I I | | 2 IN ] |
Over | | 3.5 | 6.0 | 2 IN | 6.0 | Note (2} | 6.0 |
10 | 4 | ] | I | I I
I | 7.0 | 8.0 | 3 IN | 8.0 | 3 IN [ 8.0 |
1 | f I I } I I
Up to i | I | I f I |
15 | | 14.0 | 10.0 | 3 IN | 10.0 I 3 IN | 10.0 i
. r | | | | | 2 IN | |
Over | I 3.5 | 5.5 | 2 IN 1 5.5 | Note (2} | 5.5 I
15 I 4 1 | ] ! | ] 1
[ I 7.0 | 6.0 | 3 IN | €.0 | 3 IN ] 6.0 I
UP TO I | | | | I i |
20 | | 14.0 { 9.0 | 3 IN | 9.0 ] 3 IN | 9.0 }
Over 20 Note (1)

o

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Notes (1): See Appendix D, item (g)(1)

Notes (2): See Appendix D, Item (g)(2)

* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.

Table D-1.4. -- Aluminum Hydraulic Shoring Waler Systems
for Soil Type C

| Width of Trench (feet}

| |
l [
Depth | I B B itttk bttt b
of | Vertical | Section | Up to 8 | Over 8 up to 12 | Over 12 up
Trench | spacing | modulus | | |
. | | | horiz. | Cylinder | Horiz, | Cylinder | Horiz. |
{feet) | {(feet) | (in[3])} | spacing | diameter | spacing | diameter | spacing |
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| | | | | | 2 IN ] )

Over 5 | | 3.5 | 6.0 | 2 IN | 6.0 | Note (2} | 6.0 |

i | | | | ] ] |

. | A | r | | 2 IN | |

Up to | | 7.0 ) 6.5 { 2 IN ] 6.5 ] Note {2) | 6.5 ]

10 | | 14.0 | 10.0 | 3 IN | 10.0 { 3 IN | 10.0 I

| [ [ I [ i 2 IN I !

Over | | 3.5 | 4.0 | 2 IN ] 4.0 | Note (2) | 4.0 |

10 [ 4 I I [ [ I | I

| I 7.0 ] 5.5 ] 3 IN | 5.5 } 3 IN | 5.5 |

| ! I i | I | i

Up to | ] | | I | I I

15 | | 14.0 | 8.0 | 3 IN | 8.0 | 3 IN } 8.0 i

| | { [ I | 2 IN | |

Over | | 3.5 | 3.5 | 2 IN | 3.5 | Note (2) | 3.5 |

15 [ 4 | I i I | | I

| { 7.0 I 5.0 | 3 IN | 5.0 | 3 IN } 5.0 |

Up to ] i | I ! | [ [

20 | | 14.0 | 6.0 | 3 IN | 6.0 } 3 IN | 6.0 |
Over 20 Note (1)

e e e e e = T ke o e e e T o e e e o L S iy e e o e e o — - ——— —— —

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g)
Notes (1): See Appendix D, item (g)(1)
Notes (2): See Appendix D, item (g)(2)

. * Consult product manufacturer and/or qualified engineer for Section Modulus of available wales.

Copyright © 2000 IHS Environmental Information, Inc.
All Rights Reserved.
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Appendix E to Subpart P Alternatives to Simber Shoring (Integrated) Page 1 of 1

Federal and State Regulations, April 2000

® L ETHIH

TDATABABSES [ JURISDISTIONS | SEARGH | CONTENTS

Hide Document Profile | Previous in Jurisdiction | Next in Jurisdiction

Citation: Title 29, Part 1926
Jurisdiction: Federal Document Date: October 31, 1989 Page Count: 1
Section Title: Appendix E to Subpart P Alternatives to Simber Shoring (Integrated)

Subject health & safety, employee, maintenance, design, safety, construction, operating,
Terms: compliance

Source: Integrated Document

Appendix E to Subpart P -- Alternatives to Timber Shoring

ENFLEX Note: For a copy of the following figures, please call the ENFLEX Hotline at (800)544-3118:
Figure 1: ALUMINUM HYDRAULIC SHORING;

Figure 2: PNEUMATIC/HYDRAULIC SHORING;

Figure 3: TRENCH JACKS [SCREW JACKS];

Figure 4: TRENCH SHIELDS.

Copyright © 2000 [HS Environmental Information, Inc,
All Rights Reserved.
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Appendix F to Subpart P Selection of Protective Systems (Integrated) Page 1 of 1

® il [mﬂmﬂEENFLM Federal and State Regulations, April 2000

Hide Document Profile | Previous in Jurisdiction | Next in Jurisdiction

Citation: Title 29, Part 1926
Jurisdiction: Federal Document Date: October 31, 1989 Page Count: 1
Section Title: Appendix F to Subpart P Selection of Protective Systems (Integrated)

Subject health & safety, employee, maintenance, design, safety, construction, operating,
Terms: compliance

Source: Integrated Document

Appendix F to Subpart P -- Selection of Protective Systems

The following figures are a graphic summary of the requirements contained in Subpart P for excavations
20 feet or less in depth. Protective systems for use in excavations more than 20 feet in depth must be
designed by a registered professional engineer in accordance with § 1926.652(b) and (c).

ENFLEX Note: For a copy of the following figures please call the ENFLEX Hotline at (800)544-3118:
Figure 1: PRELIMINARY DECISIONS;

Figure 2: SLOPING OPTIONS;

Figure 3: SHORING AND SHIELDING OPTIONS.

Ji s

ComeME |

Copyright © 2000 YHS Environmental Information, Inc.
All Rights Reserved.
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Figure 4. Trench Shields
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APPENDIX F TO SUBPART P—SELECTION QF PROTECTIVE SYSTEMS

The following figures are a graphic summary of the requirements contained in
subpart P for excavations 20 feet or less in depth. Protective systems for use in
excavations more than 20 feet in depth must be designed by a registered profes-
sional sngineer in accordance with §1826.652 (b) and (c).
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FICURE 2 - SLOPING DPTIONS
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FIGURE 3 - SHORING AND SHIELDING OPTIONS
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APPENDIX H

MSDs FOR CHEMICALS BROUGHT ON-SITE

L2000-182 Rev. 1



‘f“\k J. 7. Baker Chemicai Co,
2e2 Rentl - i

J.T.Baker ERDRITL o TRV g N e

g 'henureﬁﬂt80014249300
< Nalioﬂ_ﬂiﬁgqx_?c Center # (800) 324.8802

M2015 -04 Methanol Page:
Effective: 05/26/86 . Issued: 12/17/81

SECTION I - PRODUCT IDENTIFICATION

: L L T P I Ly 0 R 22 8 2 0L 00 L 2 0 A L2 2l il i li YTt T I YTIr1ti3 3 F1 R A 0 0 Q R d 21t i YYYYT Y 0
' Product Name: Methanol
Formula: CH30H

1 Formula Wt: _ 32.04
. CAS No. 000B?-56-1
*-NIOSH/RTECS No.:. PCi400000 e
Common Synonyms: Methyl Alcohol; Wood Aleohol; Carbinel; Methylol; Wood
Spirit
& Product Codes: 904%,5072,9075,9076,9071,5217,5370,9074,P704, 9093,5536,9068
‘ 8073, 9091 9263 9069 90?0 R

PRECAUTIONARY LABELLING .~

Y [ 3 7 2 2 2 R 3 1 3 &2 F 3 3 0 ¥
- ----------I.------------------------.-----.----.---.------------
-

AF-T-DATATT Sust

CONTACT

mﬂj;

rot
EXTIN- :
fmcs L‘RB CORY ms’h
n 23 m

POISON! DANGER!
FLAMMABLE
HARMFUL IF INHALED
CANKOT BE MADE NON-POISONOUS
MAY BE FATAL OR CAUSE BLINDNESS IF SUALLOUWED
Keep away from heat, sparks, flame. Do not get in eyes, on skin, on clothing.
Rupid breathing vapor. Keep in tightly closed contairner. Use with
.adequate wventilation. Wash thoroughly after handling. In cese of fire,
use alcohol foam, dry chemicel, carbon dioxide - water may be ineffective.
Flush spill area with water apray.

SECTION II - HAZARDOUS COMPONENTS

S0t o O D e O R A S S S R S WU O O SN U I W O 5 O A S R 5 O O D A O O O e G AN W VR W BN N R GRS S

mponen . 1 cas_Ho,

Continued on Page: 2 0 0 U 1




= J. 7. Saker Chemicai Co.

E TBa : 222 Rec Schoct Lans Pnu=s~=ny'g. N J OBRES
Fobe r 28-Fput Smeeneany Tzepnnpe - (D0 E3RYHY
_ 4 9 . -~ <Chemirec » (800) 424-9300

National Response Center # {800 $24-8802

015 -04 Hethanol : Page: 2
Ef fective: 09265786 . Issued: 12/17-88 "

SECTION II - HAZARDOUS COMPONENTS (Continued)

Hethanol _ 80-100 §7-56=1 =

--------k---------ﬂ-----‘-.-----------------.------- L2 1 7 3 3 1 3 4 2 £ 1 7 3 0 1 3 3 13 7 7 3 7 3 ¥ |

SECTION III - PHYSICAL DATA

Boiling Point: "65°C ( 149°*F) Vapor Pressure(mutg): 986
elting Point: -98°C ( ~144°F) Uapor Densitylair=1): 1.11.
Bpecific Gravity: 0.79 Evaporation Rate: 4.8
(H,0=1) (Butyl Rcetate=1)
Solubility(H,0): Complete (in all proportions) % Uolatiles by Uolume: 100

fppearance & Odor: Clear, colorless ligquid with characteristic pungent odor.

[ L F B 0 3 £ 9 2 3 3 Y1 R 4 0B SRR3R R A T R RV E IR IR R 2 0 2 0 7 2 34 3 7 ¥ 0 3 1 R 2 83 0 23 10 3 23 3 3 0 32 ¥F31 37 7§

SECTION IV ~ FIRE AND EXPLOSIOM HAZARD DATA

Flash Point (Closed Cup): 12°C ¢ S4°F) NFPA 704M Rating: 1-3-0 =
smmable Limits: Upper - 36.0 % Louer ~ 6.0 %
ire xting N NG HB

Use alcohol foam, dry chemical or carbon’dioxide.
(Water may be ineffective.)

Special Fire-Fighting Procedures

Firefighters should wear proper protective equipment and self-contained
breathing apparatus with full Facepiece operated in positive pressure mode.
Move containers from fire area if it can be done without risk. Use uwater

to keep fire-exposed containers cool.

Unysyal Fire & Explosion Hazards .
- Vapors may flow-along surfaces to distant-ignitiow sources and -flash back. ..
Closed containers exposed to heat may explode. Contact with strong )
oxidizers may cause fire.
Burns with a clear, almost invisible flame.

ic Gases Produced
carbon monoxide, carbon dioxide, formaldehyde

--.---.------E--E-----ﬂﬂﬂ--ﬂ.----ﬂﬂ-----'B-.------ﬂﬂﬂﬂ---ﬂ-.--‘------H---.-----

SECTION U - HEALTH HAZARD DATA

PLVU listed denotes (TLU-skin).
reshold Limit Ualue (TLU-TWA): 260 mg/m> (200 ppm)

ort-Term Exposure Limit (STEL): 318 mg/m> (250 ppm)

Continued on Page: 3
0001




N J. T. Baker Chemical Co.

222 Rec Seroc! Lu- e PR Tzsours N J 08865
JIBaker : fHouf En .t Taonrong - "“" 0‘9 21E1 5
. Chomirec 1800 424-9363 ”

Nationa! Response Center # (800) 2248802

M2015 -p4 Met hanol
Effective: 09.26/886

Page:
Isaued 1271241

SECTION U - HERLTH HRZARD DATA (Continued)

T Permissible Exposure Limit (PEL): 260 mgr/mg (200 ppmi=sssccasssesssasascsass
 Toxicity! LD50 (oral~rat) (mgrkg) - 5628

LD, (ipr-rat)(mgskg) ' - 98540

LD50 {scu-mouse) (mg-kg) - 9800

LD50 (skn-rabbit) (g-kg) : - 20
Carcinogenicity: NTP! No IARC: No 2 List: No OSHAR reg: No

Fects of Overexposure :
Inhalation and ingestion are harmful and may be fatal.
Iinhalation may cause headache, nausea, womiting, dizziress, narcosis,
suf focation, lower blood pressure, central nervous system depression.
Liquid may be irritating to skin and eyes. Prolonged skin contact may

result in dermatitis., Eye contact may result in temporary corneal damage.
Ingestion may cause blindness.

Ingestion may cause nausea, vomiting, headaches, dizziness,
gastrointestinal irritation.

Chreonic effects of overexpasure may include kidney andsor liver damage.

onditiorns Cenerallu A avate xposure
None -Identified

Routes OE Entry

inrhalation, ingestion, sye contact, skin contact

mergen an irst Aji ocedures
CALL A PHYSICIAN.
If swallowed, if conscious, immediately induce vomiting.
If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen.
In case of contact, immediately flush eyes or skin with plenty of water for

at least 15 minutes while removing contaminated cleothing and shoes.
Wash clothing before re-use.

SECTION UI - REACTIVITY DATA

ekl T e T T e e Y T T L L L L L Iy T T8 T T

ftability= Stable Hazardous Polymerization: Will not occur

vonditions to Ruoid: heat, flame, other sources of ignition

frcompatibles: strong oxidizing agents, strong acids, aluminum

DECOmposition Products: carbon moroxide, carbon dioxide, formaldehyde

Continued on Page! 4

0001



r\ J. 1. GaKer uLnemcat Lo,
222 Rec Szhoo: Lare D --'-'*..v':, N -Jeae:s

JIBaker ) iy éme-fﬂ"': Tedomzae - 200 3D .".‘ 5

Ve Chemtrac » (3001 424.9300
. . MNational Response Center « (800) 42318802

M201S5 -04 ’ Methanol Page: 4
Effective: 09/26/86 Issued: 127177886

LA AL LY L P LRI AT R T Y Y PRSI I R 2 D P X2 L LRl YT YT Y Y R Ny T

SECTION UIIl - SPILL AND DISPOSAL FPROCEDURES

t i he event of api a ch
Wear self-centained breathing apparatus and full protectzve clothing.
Shut off ignition sources; no flares, smoking or flames in area. Stop leak
if you can do so without risk. Use uwater spray to reduce vapors. Take up
with sand or other non-combustible absorbent material and place into
container for later disposal. Flush area with water.

J. T. Baker SolusorbR spoluvent adsorbent is recommended
for spills of this product.

is a (] -]
Dispose in accordance with all applicable federal, state, and local
enviromnmental regulations,

EPAR Hazardous Waste Number: U154 (Toxic Waste?

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
2 Uentilation: ) Use general or local exhaust ventilation to meet
TLU reguirements.

espiratory Protection: Respiratory protection required if airborne
concentration exceeds TLU. At concentrations
above 200 ppm, a self-~contained breathing
apparatus is advised.

EyesSkin Protection: Safety goggles and face shield, uniform,
protective suit, rubber gloves are recommended.

SECTION IX ~ STORAGE RAND HANDLING FRECARUTIONS

SQF-T-DRTRTH Storage Color Code: Red
¥ Special Precauvtions

Bond and ground containers when transferring ligquid. Xeep container
tightly closed. Store in a cool, dry, well-ventilated, flammable liguid
storage area.

Ll L T Y T Y T Y T T 1 I R T T R T - Y EmSEARNESREANENDCCERE TR MRS SN RN ENEDE TS g

SECTION X -~ TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.) .

Fropesr Shipping Name Methanol

Hazard Class Flammable liquid
UN/NR UN1230

Labels FLAMMABLE LIQUID
Reportable Quantity S000 LBS,

Continued on .Paga: ] 0 0 U 1
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J. T. Baker Chemical Co.
222 Red Schow Lane P'-"""-sbu'c N.J. 0BEED
2a-Hopr Energansy T# ennine - (2011 8862151
Chemurec = (800) 424.9300
Naticnal Response Center # (800} 424.8802

)

-

Bake

(

M2015 -04 Methanol Page: S

Effective: 09/26-/86 lssued: 12/17/86

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Continued)

Proper Shipping Name Methanol

Hazard Class 3.2, 6.1

UN/NA UN12320

Labels FLAMMABLE LIQUID, POISON

N/A = Not Applicable or Not Available

The information published in this Material SaFety Dnta Sheet has been compiled
from our expet;ence and data preseénted in various technical publications. It is
the vser's responsibility to determine the suitability of this information for
the adoption of necessary safeily precautions. lle reserve the right to revise

gHaterial Safety Data Sheets pericdically as new information becomes available.

~-~ LAST PAGE ~- 0 0 U 1
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H2379 =Q4 ’ ‘fAexanes

: Fage: 1
Effective: 03,2588 . Issued: 12-17,.35

---------‘--'---------------‘----"-.-----.-..---..-.—‘a...’---.‘--_-----ﬂ--‘-.--

SECTICN I - PRODUCT IDENTIFICATION

LR L 2 LELY AT ETINE AN ZE- R AL R ¥ F F I R PR g gigupegepepepay ¥ T § TN ¥ ----‘ll---!‘-------.--------.

Prodac: MName: Haxanes o7 .
Formala: C.=, . .
Formula Wt: £§5.18
1* CAS Ne.: Giii0-5=-3
T2 NIOSH/RTEZCS No.: =NSZ75000
.1 Common Synsnyms: Ncrmal Hexene; Fexyl Hyudride
m Produet Codes: - $252,3306,N185,5309,4308
-: ----.----.---I-‘----IlIIS::I-‘.--------.-.-l!-xa--.---‘s--:-I---.IIH-S---.-----‘-S-‘
L2 PRECAUTICNARY LAZELLING -
."'_‘i LI 2 2 2 F R R T R EREEEL R BB BELEELEEFEESFTY EESFYFFYEYFEIFEEEESE AR R IR IS F S IR P T T R T R T R R R R0 )
3 ERKZR SAF-T-BeTH Suostam
:i SZATH FLAMMAZTLITY  REACTIVITY sovTacT
: lm '%Q{GHZI
k e
.7 ._("RE.‘IE MCCERATE
-4 Laboratgru Proftectivye ;.:L.;:ne'w‘

3 DANGZR!
-.3% . CAUZZS IRRITATION
2 . EXTREMELY FLAMMABLE
g BERRMFUL IT SURLLOWED, INAARLED, OR ABS0R3z2 THROUGH ZXIN
3 CRUTION: CONTQINS BEN"""’«h:., CANCER HPnZﬁuD
i Keep away Ffrom heat, sgarks, Flame.
.. Do"not breathe vapor. Keep in tightly closed cantainer. Use uith
adeguate ventilaticn. Wash thorcughnly after handling. 1In case of fire,
ase alcohal faam, ér- Y chemical, carbon diaxide = water may be ineffective.
Flush spill area wiih water spray.

SECTICSN II - HAZARDOUS COMPCNINTS
-‘ﬂﬂ-ﬂﬂﬂ-----‘-nﬂza====‘-B=‘==ﬂ-=a’=--=ﬂﬂ’=“ﬂ=ﬂﬂ’=n=-=’ﬂ'.-.‘-’-‘--=‘-------‘-“‘

Cemoonent s a8 W
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it b 3

n - Hexane . 3\ 110-52~-3
Methylpentanes *12
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u._ Chemuzeg # (300 2233090

Narienz! Peszonse Senter 7 (800 222.2302
K2379 -04 Rexanes i Page:
Eff=citive: 0§/26,88 . Iasged: 1217~
----------ﬂ-.--.-------’a'---.---------‘------------'--------'.------ﬂ--------

ECTION II - KARZARDOUS COMFONZNTS (Continued)

Methylcyclopentane »12 S6-37-:
Diethylbutane‘s ISETELLILEEL YT ¥
Benzene ' E3ppm F1-43~%

SZCTION 11T - FENSICAL DRTA

X T E TSR EEEESIRE L EEEEERELLLLELLYYEAFEEYEREEEE LD LESENZELEELLRERLESELIEREY 2L PLELLELLESE LY ¥

Boiling Paint: B3°C ( 1S&°F) Capor Pressur=(mmig): 123
Meliing Point: -8S°C ( -1323*F) Vapar Densiiyfair=1): 3.0
Specific Gravity: (.68 Evacaraticsn Rate: 9
(E,0=1) ) (Butyl Fecstate=l)
2 . .
Salubility(HZOJ: Negligible (less than 0.1 %) % Uclatiles by Uclume: 1QC
Rpgearance & Odar: Colerless liguid with mild odoar-.

HEEEESAEEEN SIS OGESSEI OSSR AA S ASCTSATAIITAANATAP A CAOIT N S WANM B DI ABA RTINS TAE S IR D Th 55 IR B IE N SY

SZCTION IU ~ FIRE AND EXPLOSION HARZARD DATA

L E R F L EEZ 3 88 L B 5 L LB 8-L B LEER 22 EL L EREEESELEEELEEYFERRLELEEREREEELFESEEELEYYT L ELEEEEL F E£ F J

Flash Point {(Clesed Cupl: -22°C ( =7*T) NEPA 704M Xeting: 1-3-0

- Flammahle Limits: Upper - 7.5 % Loawer - 1.1 %

ire Txtinguishing Media
Use alcangl foam, dry chemical sr carbon dioxide.
(ater may be ineffective.)

S : 4 ir=-Fighting Procedyres
Firefighters should wear propsr proieciive equipment and self-contained
{positive pressures if available) breathing apparatuas with full facepiecse.
Move sxposed. cohtainers from fire area if it canm be dons uxthaut riak,
Use water to keep firsz-exposed containers cczol.

ﬁv v imms & ?xu -S-Oﬂ =z d: .
Uapors may Flow along syrfaces -to distant ignition sources and flash. back.
Closaed cantainers sxpesed to hzat may explods., Contact uith strong

oxidizers mey cause fire,

Tox1i asas Aropducad
carbon monaxidé=, carben dioxide
SECTION U - HEIALTH ERZARD DATR )
ﬂ-----n----------:---a.---uaanq--a-s---a-.aa--------n:n-:---a-al----ﬂ----'-z--ﬂ--’
Bloed changes have .besn reported in labaratory animals. Fetal death
has bean reported in laboratary animals but net Found in two additional
studies.

Threshold Limit Ualwe (TLU/TGRA): 180 mg/m° (SO  pom)

Covtinuzdloﬂ ?agei 3 ‘: S U U 0.1-
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-----.-----n-------an--------'--a------a—--a---p--n-.ua--.--n-------a------—------
SECTION. U - HIRLTH HAZARD DRATA (Cantinged)

Permissible Exposure Limit (PEL): 1840 mg/mﬁ (500 pEml=resssssrssssss=amaasme=n
Toxicity: LD‘U oral-rat)(gskg) - 28.7
Carcinogenicity: NTP: Ne IARC: Nao Z List: Nao 03HA reg: No

Effects of Quez=x :
Inhalatisn of vapors may cause headache, nausea, vomiting, dizziness,
drowsiness, i-ritation gf respiratory tract, and loss of canscicusness.
Inpalaticn of vapcrs may cause nharcosis.

Contac: with skin ar eyes may cause irritation.

Contact with skin has 2 defatting effect, causing drying and irritatic
Ingestion may cause nausea, vomiting, headaches, dizziness,
gaat—czntastzna1 irritation. :

Chraonic effzcis cf oversxposure may include central mmruacs system

depressicn.

Medical Condi ':ns Gererally Rogravated By Exmasure
i

oat Enty
inhalation, ingesticn, eue cantact, skin contact

mergency and Tirst Aid Proced
CRLL R PRYSICIANM. .
If suglloued, do NOT induce vomiting.
If inhaled, remgve to frezh air. If not breathing, give artificial

respiration. If breathing is difficali, give oxygen.
In case af contact, immediately Flush eyes ot skin with plenty of water Fcr
at leasi 15 minates.

This prodect contains up to 65 ppm of Benzene. )

----‘--------- E ¥ L FE B K R 2 J --.-----‘------.----‘----------“---------.'--.-.-- ------.

SZCTION UT - REACTIUITY DRTA

[T I PR s yrxrer' Ty 2y T L S P AR A £ L T X2 R 2 R R ERE IS 1 L IR L T Y Y S LREELEEZE R R 2 R E O

tability: table Hazardous Pclymerization: #ill not occur
Canditiagns %a Ruaid: heat, flamm, other souarces of ignitian
Incompatibles: strang axidizing agents, chlerine, Fladrine,

magnesium perchlcorate

Decompositian Pr oducts: carban monoxide, carbon diexide

25 M TS WA IV R ---33----’an-_---lu-ﬂ-----------‘--'a------n.-------'.--l----ﬂ.--------:I-

SECTION UIT - SPILL AND DISPOSAL PROCEZDURES

---t-nnnas-u--n--n-a---sa--n---naa-naa---------aa---.---------ut----.-.a------,s
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H23738 -04 BEexanes Tage: 4
Effective: (08-25-88 . Issced: 12-17.85
----_--‘--------‘----““--.-------------’-------‘.----—.--’.--.-.--’-.---.--‘--‘-
SECTICN UII - SPILL AND DISFOSAL FROCZIURZIS (Caniinued)
---‘-----‘--.-----"------.-.---‘---ﬂ--‘-.--‘-----‘---,-------’------.--------.--
Steps ta be takan in the =muent of a soill or discharge
Uear suitable prstaciive clathing. =nu- eff ignitian sources; no fFlares,
smoking, or flames in area. Stcp leak if you can do so without risk. Use
" water spray tg recduce vapors. Take up with sand or ather non-combustible
absorbeni matarial and places inic containmer for later disposal. Flush
ar=a wilth water.

- £ T . . .
J. T. Baker Solusarh”™ solvent adsarbent is recammencded
for spills of this product.

Disonsal Proesfure

Pispose in acocrdancs with all agplicable fsderal, staie, and local
enviranmental ragulations.

EPS Eazardous Wasie Number: D0OL (Igmnitable Wasis)
-u----a.-----n------a:z-n---a---aa-:u:-zasn-a-‘n-aa-.aann:--a--nguu----.--_uu-aa-
SECTICON UIIT - INDUSTRIAL PRCTECTIVE zZQUIPMENT
ﬂ---ﬂ-’--ﬂ-.--H-ﬂﬂ----:.ﬂ.’..ﬂ.--..a-'---."ﬁ--‘-=l=--ﬂ---ﬂ=ﬂ,‘=-'--ﬂﬂ-ﬂﬂ‘=-‘----ﬂ
Uentilation: Use gensral ar local exhaasi ventilaiion ig meet
TLU recuiremants.

Respiratory Protection: Respiratary protection reguired if airborne
cancentraticen excmads TLU. AL concsniratiaons up
to 1000 ppm, a2 chemical cariridge raspiratcr with
organic vagor cariridge is recommended. Rbove
this level, a self~contained breathing apgparatus
is recommsndsd.

Eye/Skin Protectiam: Safety goggles, uniform, apran, neagrens gloves
ars r=commandesd.
-----—na---‘--anln---’ﬂ:-n--ﬂa..ﬂ-“’:.‘--a.as-.--:------------iu-.----.---ﬂ----_-
SECTION IX - STORGREE AND HAMDLING PRECAUTIONS

SAF-T-DATAT Storage Calar Code: - Red

oecial Precaptions
Bond and ground cantainsrs whan iramsfarring liguid. Ksep container
tightly closed. Stare in a cool, dry, wsll-ventilated, flammabls liguid
starage ar=a.
---.-u--ﬂ.----.--==“---al-‘-----.ﬂa-’ﬂ:”---’-Haﬂ---:-------:,--u-ﬂ‘:?ﬂ-:‘-.---ﬂ’-
SECTION X — TRANSPORTATION DATS AND RDDITIONAL INFORMARTION

L2 32 LR R FEEEEL P& L E L 2 L EFLEYZIEST RIS REEE T L S L LLEYFE L ELETFETYLTYEE S DL LR B 2 0 0 E b T o]

DOMESTIC (D.0.T.)

Proper Shipping Name Rexane .
Hazard Class Flammabls liguid '
UN/NA ON1208 :
Labels FLAMMRBLZ LIQUID

.. ' - ) Contirued an Page: S
bl L CemmeeEen e - 0001
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SECTION X - T?RH:PORT:TION DATR AND ADDITIONAL INTORMARTION (Cantinued)

INTEENSTIONAL (I.M.0.)

Proper Shipping Name Sexanes

Kazard Class 3.

UN/NR UN31208

Labels TLARMMABSLE LIQUID

LR A B A & & L FE 2 F R 3 8 8 £ L2 L L 2 L PSR T L AERERYIESNEERELDELELETETISLALELELTERELIFEYEE I ET T R L4 T % F WY

N-A = Naot Rpplicable ar Noi Ruailable

The information published in this Material Sa?sty
From our experisnces and data presented in various
the user's responsxbzlxuy to determine the suitabs
the adoption of necessary safety precauticns. e

Haterial Safety Data Sheets periodically as new inf

aia Sheet hes been camp;led
chnical publications. [%t is
ty of this information far

'1
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rve the right to revise

c tion becomes awvailable.
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H3880 -02 Eydrochloric Rcid Page: 1
Effmctive: 0B/07/88 . . . Issued: 12,1738
e SEZCTION I ~ PRODUCT IDENTIFICATION
'------nﬁ---------n-:-n------------‘--.u----s------l--ﬂﬂ---‘--------------------
Product Name: Hydrochlerice Reid
Farmula: HC1
Formula Wt: z8.46
CAS No.: 75857=-01-0
. NIOSH/RTECS Ho.: MW<3250400 _
Commaon Synonyms: Muriatic Reid; Chlorehydric fcid; Hudrochloride
Product Codes: 954:,35:9,---5,-aa7 9€34,95% ‘,,_2- :Saz,ao00,=549 8530,3548 .
. 95<4Q,95¢7,9545,8537
aMEEEsSERnEdnaSUgEa TS EREETEREATASAARSaS SR EER®R S H----‘--Bﬂ----’---‘-----“--‘--.-‘---------
PREICAUTIONARY LABILLING

LY L2 L L L LI LY LAE LA ESE I EINERTEY BESLEEREEN LEFEY EE LI YL LR L0 Pt LR A L g b

™

]

4, .
Liatat -1 s ¢

RKER SAF-T-DaTs Sustem

tionary e "‘“—e-mria

POISOM! DANGER!
AUSTS SIUERE BURNMS
MRY EE TATAL IF SWALLOWED OR INRALED
Do net get in eyes, on skin, an clothing.
Do not breathe vapor. Causes damage to Rsspiratory system (lungs),
eyes and skin., Keap in ~1gntly closed container. Locasen closure caut;ously
Use aith adequate wen:ilatien. Wash thoroughly after handling. In case
of spill neutralize wiih sgda ash er lime and plass in dry container.
SECTION 11 - HRZARDOUS COMHFONENTS
i Component 5 €ag Mo .
Hydrachloriec Reid (23° Saume) , 25-40 -~ 7647-01-0
ELLELE EE T P P L L P L AL EE LR L L LAt L) 25 NS 3w KM EM ND D BE OB 4R S W W A mS TH S AN NN A0 P AR M 2 W W R S
SZCTION ITII - PHYSICAL DATA

1 T I T T T Y YT R It I TP R 1T PR 7ET T T Mummensw -u----n-s--a--na.a--’ﬂ-.--..n.n.n‘--.-.-

Boiling Point: . 1i1e°C ¢ 230°%) . Vapar Pressars(mmiig): N-A

Carjting-_-d on Page: 2 . : U U 01
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SZCTION TI1 - PHYSICARL DATA (Continued)

-----ﬂ-'--------l-ﬂlﬂt-----II--------------‘-d‘----‘-----------I-.---ﬂ-------.--.-

Melting Point: ~25°C ¢ -13'F) Uapor Densitylair=1): 1.3
Specific Gravity: 1.15 Evapcration Rate: N/R
(H20-1) (Sutyl RAcetaie=l)
Solubiliiy(HZOJ: Complsts (in 21l propaortianal) % Uaiatiles by Uclume: 146 -
Ropearance & Odar: Clear, colorless or slightly yelliow, pungent, faming liquid.

LA R & 8 2 N Bk & L R FAEEFSENFSFERERERESETIEFES LR Y2 L0 LY FE S LSS I AT I T YRS AELESEREY T

SZCTION IU0 - FIRE AND EXPLOSION HRZARD DATA

LA LA ST AT LR EYIEY T IS RITYITE TR RRR LS SR P AETRF LIRSS T A2 R ER NS £ 2 2 L8 2 0 L 3

Flash Point: N/R " NEPR 704M Rating: ' 3-0-0

Flammable Limits: Upper - N/A % Louer - N/sA %

FLts‘Lgh ers should wear proper protescitive equipment and self-contained
breathing apparatuas with full facepiscs operated in positive pressure mode.
Moue containers from Ffire area if it can be donme withoui risk. Use wats

to keep fire-sxposed containers cool.

Do not gsit wat=r inside containers.

) HEF R :
May emit hydrogen gas upon contact with metal,

Toxic Gases Produced
hydrogen chloride, hydrogen gas
----.-----.----ﬂ---'- -----.--.---------‘----.---------a--’-’--‘--‘--------------

. . —= - SECTION.U. - HZIALTH HAZARD DATA o :

L L R e T L L L L L L L T L F T B PPy P T a2 Y T X 1

PEL and TLUY listied danots c2iling limit.

Threshold Limit Uaias (TLU/TUR): 7 mg/m3 (3 oom}

Fermissible Expasers Limit (PEL): 72 mg/m3 (s sam)

Texicity: LDgg (oral-ra E5it) (mgrkg? -. 969
LD;4 (ipr-mousel(mgskg) - 40
LCsgq (inhl-rat-1H) (ppm) - 3124

Yo s 1 e i T g P et s e DR 80 iy s 400 o A Y A Y v ety 11 W

Cogtinu d on Page: 3 . .
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SECTION III - PHYSICAL DATA (Continued) .

-------i------.---------.-.----.----ﬂ---.-------------ﬂ--------'--.----_--------

Meliing Point: «25°C ¢ =13°F) Uagar Densitplair=13: 1.3 .
Specific Gravity: 1.15 Evaporation Rate: N/R
(H20-1) (Butyl Rcetate=l)
ii Sclubilitp(HZO): " Complsats (in all proporiicns) % Uoslatiles by Uclume: 100 -
P : .
2 Pppearence & Oder: Cleer, colorless aor slightly yellouw, pungent, fuming liquid.
. SZCTION IU - FIRE AND EXPLOSION HRZARD DATA
T P22 PR STV ST EE SRS VYRR YR S RTEIRE AR AR RS AR L R 2 RS2 RS P ER 2R 28 F 02 F L3 S L 3 K L J
i Flash Peint: N/7A ~ Nf?R 704M Rating: 3-0-0
)
| .
i Tlammable Limiis: Uppsr - N/R % Lower - N-& 3

Five Exdimmppishing Madia
Use extinguisning media apprapriate for surrounding fire,

8 Wy ety

.
K] -

t‘l

meia =73 “‘*ng;"ncvdgres

F1r=r1ghtars shonld uear proper proteciive equipment and self-contained
breathing apparatus aith Full facspisce opmraizd in pesitive pressures mode.
Move containers from fire area if it can be done withoui risk. Use watsr
to keep ii.e-exgosed containers cool,

Do rnot get watzsrc inside containers.

[

aad L

ng ] FTire & Sxpl ion Ha= s )
: MHay emii hydragen gas gpon contact with matal.

Toxic Gases Produece
hydrogen chloride, hydrogen gas
-----‘---‘-.---------”--ﬂa---.---.-“-------‘-‘-'--.---'--..-a.----"-----------
' — . —= -.SECTION.U. ~ REALTH HAZARD DATA _ .

PEL and TLU lisied denots ceiling limit.

e ren = r— v~

Threshold Limit Uala=s (TLU/TUR): 7 mg/m3 (3 pom)

Permissibla Exposu-e Limit (PIL): 7 mg/m3 (3 pem)

Toxizity: LDSO (eral-rashii)(mgrkg) -. 900
LDS0 (ipr-mousel(mg/kg} _ - 40
LC;q (inhl-rat-1H) (ppm) - 3124

Continaced an Page.:- 3 .
nas =t * _ gool
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L 2 R R L LA L LA LY rE IR RIS R RS Y ¥ &' --------------’-------ﬂ‘--n---‘q“.---------

SECTION U - KEALTH HAZARD DRTA (Continued)

-

Carcinsgenicitiy: NTP: Ne IBRC: No Z List: Na 0SHER reg: Na
£ i £ Querexoes

Inhalation of vapars may cause ‘pulmonary edema, circulataory sysitem
collapse, damage 1o upger respir atory aystem, czllapse.
Inhelation of vapors may cause coughing and difficalt breaihing.
Ligquid may cause severs burns to skin and eyes.
Ingsstian is harmful and may be fatal.
Ingesticn may causs severe burning of mouth and stowmach. .
Ingestion may cause nansea and vomiting.

optes 0Ff Ent-: _
ingesstion, innalation, akin contact, eye contact

Emergsrcu and FTisst Rid Procedurss
CALL A PEYSICIAN : 2

-

If swallou=d, do NOT induces vomitiing; if conscisus, give water, milk, or
milk of magnesia. -

If inhaled, remove to fresh air. If mot breazthing, give artificial
respiraticen. If breathing is difficuli, give oxygen.

In case of contact, immediately flash eyes or skin with plenty of watsr Ecr
at ls=est 15 minutes uwhile removing conmtaminaied clothing and shoes.

Wash clothing before re-use.

I T EE R A S EFrFFIEYIEFETERR RS F P RASTER Y RS R Y SRS RN R E LR RS-0 £ X X 2 P FEEEE B £ 2 ¥ F & 2 F 2 % R 2 3

S=CTION UT - REACTIVITY DARTA

[ I T X EZEREF R XYY TYEE RS FEESSIRI NS I RS SR EEERERE RIS PE RIS SR E R EEOE &8 1 2 % J

Stability: Stadle Hazardeus Polymerizatien: Will not occur
Conditions to Avoid: hsat, moisture
Incompatibles: most common metals; water, amipes, metal oxides, ) v

acstic anhydride, prapislactone, winyl acetate,
mercuriec saulfate, calcium phesphids, formaldshyde,
alkalies, carbonaies, stirong bases,

salfuriec acid, chlorosulfonic acid

Decomposition FProducis: hydragen chloride, hydrogan, chlorine
BOESESSES NS NDEMBEEANEEADR NS ENFIEYTREASE ARG IS N A O N D YTEZESABEESNERN NSNS EE SN NSRS RN
SZCTION UTI - SPILL AND DISPCSAL PROCEZDURES .
AT NENENCANEANERNEEARNABRRCCSEWN AN NS NN WA MR ST S ST TH W 3 N BN S S By Oy S a8 AR NS AR WY O AR i 5B T Sk NS Y G W 36 Sh W am
teos ¢ e taken in tha eusnt of 'a soill or discharge

blear self-contained breathing apparatus and full pratesciive clathing.
lsak if you can cdo s0 without risk. Ueniilate ar=a. Neutralize spill w
soda ash or lime. With clean shavel, carefually placs matarial intc clean,
dry container ard cover; remove from- area. Flash sDill area uxth watsr.
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. . -Continued on Page: &
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JTBaker NN L cereaen . PEA Y
V" Chem:rec v (8001 §24-5200
- Mancnar Aessonse Center 3 1300 3738802
H3880 -02 Hydrochloric FRecid ) Page: %
Effective: 08/07.88 ) Issued: 12-/17.-88
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SECTION UITI - SPILL AND DISPOSAL PROCEIDBURIS (Continued)

L R R B B A L A Rl L B R A L L R L LY LEEREELELLEREREERLYFEREEFYEESELALLALELLLELYERE LI AN ITEIETYL]

J. T. Baker Neut:aac:bR ar NeutrasolR "Louw Na~" acid neutralizers
are recommended Ffor apills of this product.

isposal Procedurs :
Dispose in accordancs wiih all applicable fed=ral, atate, and local
enviroammsntal regulations.

EPA Hazardous Wasie NMNumber: D002 (Corrosivs lWasts)

--‘i----‘--l-----n--n-------d----nlh-----------u:--a-u;----t-.-‘----‘---‘-.-----

SECTICN UIII - INDUSTRIAL PROTE JT EQUIPMENT

.
P E B E 2 B 2 B L B B F 3 .2 3 B R W B B 3 F ERELERLLLELLEERLYL LS F L 8 3 38 + 2 2 8L 8 R 3 B 2 & F 40 B 8 2 & & % & B B £ 0 8 L % F R LK |

Uentilation: Use general or local exhacst ventilation to mest
TLU requiremants.,

-

Respiratory Prciecition: Respiratory protsction rsguired if airbocne
concentration excseds TLU. At concenizaiions ap
to 100 pom, a2 chemical cariridgs respirater with
acid cariridge is reccmmend=d, Hbove this lewvel,
a self-contained brsaithing apparatus is advised.

Eye Skin Protesction: Safety goggles and face shisld, uniform,
protective suit, acid-resistant gloues are

recammanded,

2t L 4 R ¥ B LR b b AR ELLIEREEYFIEFELYFETIEESY ELELEEFAELEREREERELTESELELE Y B B R L L E 2 L 2 1 2 2

SZCTION IX ~ STORAGE AND HANDLING PRICAUTIONS

i h A R K B R 3 R b LB F L L B B 4 L 0 £ L0 LELELELESESTESEIFEEREZ SRR ELYESLRIE Y RS L 2 R0 L0 E 3 3 B K 3 2 R 4

SAF-T-DATAL
Svecial Pracaactions

Keesp container tightly closed. Store in corrosion-proof arza.
Isolate fram incompatible maierials.
Do not siare near oxidizing materials.

SEEI BRI E AN IR AN Y SA S AEME NI FENASH NSNS ERSIASNANHESANS AN N VU S VRN S W B WD N WS XD N R NN S8 RNSS SR

Tt . SECTION X ~ TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Storage Color Coda: Uhitse

MEST (RP.O.T.D
Proper Shipping Name ) Rydroehloric acid
Hazard Class Corrosive material (liguid)
UN/NR . UN1783
Labels ' CORROSIUE
Reportable Quantity 50400 L3s.
INTERNSTIONAL (I .M.0.)
Proper Shipping Mame Hydzochloric acid, solutien
Hazard Class 8 ‘

pgol




Shre oesn

.
TP-AY

- mrLy ST A g

FORT L

. spmE——megan

= - 212 Rec Semodt Lane PeceThLcp N2 0BERE
J.I.Baker 2:-!*‘:.':?.‘5'"'"3-';.*-:;. Toezaine. (0T 359 2‘&"(50-
® Chermirec # (800) 224-3500
National Responss Center # (800) 5323802 |
H3880 -02 Bydrochloric Rcid ] Page: 5
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SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Cantinued)

UN/NA ) ON178%

Labals CORROSIVE

T T Y I PRI R Y PR R T FS R AR R R ST 2 RS YLT R TS YSE PR P R E TS RS2 S Y RY R 2T R P RY TR W E N YL 2 2 0 F Y Y
N/A = Not Applicable or Not Auailable

The information published in this Material Saf=ty Data Sheet has been compiled
from our expesrience and data presented in variocus technical publicatisns. It is
the user's respansibility to determine. the suitahility of this information for
the adoption of necessary sarfety precavtions. e reserve the right to reviae
Haterial Safety Data Sheets periocdically as new information becomes available.
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" BAKER SAF-T-DATA(TM] SYSTE:

. ' ) 2323
JeTLESAKER (R JeTe DBAKER CHEMICAL CO. HATERT 2
. 222 RETC SCHOCL LAMT PHILLIPSSURGy MeJe 098255 SAFETY DAT
ﬁ}[._o?{_-/&&fﬂ ) 24~HOUR EMERGINCY TELZPHONE #(2011859-2151 SHEET .

CHEMTREC {3001 424-9350
MATIOMAL RISPCMSE CSZNTZR £S(200) 4%424~-3302

- — e e

§$4043 -02 SGBIUH-HYCRDXICEv SCLUTIONS PAGE:
EFFECTIVE: 08/28/36 ISSUED: 09/24/87
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SSCTION I ~ PRODUCT IDENTIFICATION
— 3 — 8 & L - = ===="..===========-========‘."========'======.==============
PROCUCT MNAME: SO0IUM HYDROXIDE, SCLUTIENS
FORMULA 2 MAOH IN HZ2O - .
FORMULLE WT: 4$0.00
NITJSH/RTECS NO.= 434900Q00

CCHHON SYMOMYMS: CAUSTIC sS0O0A sQLuTizi

PRGDUCT CODES: £635, 5636+ 5533y 5334

O T T T L e e S o e e e e e S
PREZCAUTICMARY LASELLING

e T T e R T Y T L T v

HEAL TH——= 2- —MODERATE
FLAMHABILITY——e——Q——=————NONE
RBACTIVITY==~m—=1 SLIGHT
COMTACT- -—3 SEVEZ2E
LASCRATCRY PROTESCTIVE SQUIPMENT . _ _ )
- GOGSLIS & SHISLDs LA3 CIAT £ APRGM. VENT HODD, PROPER GLOVE
PRECAUTIONARY LAZEL STATIMENTS
SCOIUM HYDRCXIDE _ . L Cal-% 1310-73~2

e T o Y e e e e e T T T e ot
-SECTTION IIT — PHYSICAL DATA
==mome ——momms=s == S=s=so=scooo=mosong amsczozTszToszsosSsSoDIasSSSas

BCILING POINT: N/ A ) VAP2R PREISURZ (MMHG
MELTING POINT: MN/A VAPIR DEMSITY(AIR=1

2]
— ey

- . - . - -

"COMTIMUES OM PAGE: "2

S404¢ -02 SQOCIUM HYDROXIDEy SCLUTTONS PAGE:
SFFECTIVS: 03/28/36 _ ISSUED: Q9/24/87
33— - 3 1 4 —F F—F 3 T+ 3 - —F 3+ 3 ===========‘.——====—J======"‘—=

e EmE et e 4 b 8 mw swrme mm A s ——— - rmee e ‘mamrt fme me v mr Eme cmatemmes - -

. SSLlIUN LI T = 7PHYSICAT TATATEORTINGESY
Gt T S B e e S E R E e g e e e e e
SPECIFIC GRAVITY: M/aA EVAPCRATICN RATE: N/A
(H22=11 _ ' BUTYL ALZTATE=SL)
SCLUZILITY(H2D): COMPLETT (IN ALL PROPIRTICNS) = VOLATILES Y VCLUMZ: >95
APPZARAMNCE £ 20D3R: C3LOPLESSy ODORLESS LIQUID. :

— —— ——— ———— — A — o eyl w— — 3 . ———— — — — ———— — ———— — 3 1 — —— —4 - it
gttt = T -t Pt e - Tt

SECTTON IV -~ FIRE AND EXPLOSION HAZAZ2D.CATA -
==========-‘=============================:‘-====='===:_—'_====== —_——=
- FLASH PQINT: _ M/A , NFPA TO&M RATING: 3-0-1
FLAMSABLS LIMITS:._  _.UBPER - M/A.x_ _LOWER =~ N/ X . _ _ 2 e
FIAE SXTIMGUISHING MSOQIA : T -0
USE SXTINGUISHING MEDIA APPROPRIATE FIR SURSTUMNDIMG FIRE.
SPESCIAL FIRE-FIGHTIMG PROCSOURES N
FLOZO NITH WATER, D0 MOT SPLATTESR 0 SPLASH THIS MATZRIAL.
UNUSUAL FIRZ & SXPLCSICH HAZARDS )
REACTS WITH HCST HETALS TC PROCUCE HKYDROGEM GAS, WHICH CAN FORM afl




EXPLOSIVE MIXTURE WITH AIR. - X
435+ F L+ It 4+ A5t A2 3 3 33 i F - R Bt Fi-] =:===:==:======:=====.‘============
SECTION Y = HEALTH HACARD DATA -
SR ST AT EE S SR T SRR e T ISR IS S SIS T S S S T S S SR S S S s s S S T T R S S S S S S I SN S e =
TOXICITY TEST RISULTS AND SAFTTY AMD HEALTH EFFESTS ARE SASZD ON THZ SOLUTE.
_ THRESHGOLD LIMIT VALUE <9TLV/TWA): 2 HG /M3 ( pPPM)
"t PERAMISSI2LE EXPOSURE LIMIT {PELIz 2 MG/M3 { PENM)
. TOXICITY: LD5Q (IPR-MOUSE} (MG/KSGI - &0
L0 CARCINIGENICITY: NTP: HQ IARC: O Z LIST: NO OSHA REG: HO
_{Qq; EFFECTS OF AQVERSXPISURE X
ST IMHALATION OF VAPIRS MAY CAUSE SEVZRE IRRITATION OR SURNS OF THE
DR T RESPIRATORY SYSTEXy PULMONARY EDEMAs OR LUNG IMELAMMATION.
L LIQUTID HAY CAUSZ 2URNS TO SKIN AND EYSSe
L LIQUID MAY CAUSE PESRMANENT EYE DAMAGE.

THGESTIAN 4AY CAUSE SEVEREZ BURNING GF HOUTH AMD STOMACE
IMGESTION HMAY CAUSE NAUSZA AND VOMITING.

TARGET 0CRGANS
EYESy SKIMy RSSPIZATORY SYSTEM

v , CONTINUZD 3N PAGE: 3 .o
TULl 54040 =02 SGLIUM HYDROXIDE, SCLUTIONS PAGE: 3

EFFECTIVE: 032/28/25% ISSUSD: 09/24/87
- - _ .' At —§ 1 PPt A -t P R L Pt R P P F LT P PP L
CiEEE SICTION ¥ - HEALTH HAZARD DATA (COHTINUED)
T MEDICAL TONGITIONS GENZFALLY AGGRAVATED SY SXPOSURE

MOtz IDENTIFIES.
ROUTZ3 CF EMTRY
INHALATIONs INSESTION, EYE CIMNTACTy SKIN CCONTACT
. EMERGTZNCY AMND FIRST AIZ PRICZDURES
C CALL A PHYSICIAN. . ‘ .
- IF SWALLOWZC» CD NOT INOUCEZ VOMITING; IF CCMNSCIQUS, CIVE LARGE AMOUNTS OF
. AATZR- FOLLOW WITH DILUTED VINZGARy FRAUIT JUICE OR WHITES OF EGGSe BEATE!
.’ al WITH WATZR. TIF THHALED, REMCVE TG FRESH AIR. IF NOT BREATHINGy GIVE
R ARTIFICIAL RESPIAATION. (F BREATHING IS DIFFICULTy GIVE OXYGEN. IM CASE
- JF CONTACTy IMMECIATELY FLUSH EYES WITH PLENTY OF YATEIR FOR AT LEASY 15
- YINUTES. FLUSH SKIM WITH WATER.

- sem @il aWdil Fa U e AW LAV AY LSRN, - - - - -
— it — o — — S e T S —— e T .y S —— o S — =
1 -+ -1 A a3 % $ 3 T L ~F 3 T L £+ 3 L33 i S P F L 33 - AR+ s

: ST AaLs - HAZARDOUS PCLYSSAIZATION: WILL NOT QCCUR
INCCMPA TISLES: STRONG ACIDS, ORGANTZ MATSRIALS, MOST COMMON METALS, ZIMT,
ALLAINUMy MAGHSSIUMy HALCGENATZO HYDROCAR3BONS :
—‘—"":;'".-.i'-'_d-_"-_ﬁ :.:aﬁ:wzz_:mw_-ﬁ‘z___- T e T N T T
. SECTIJN VII ~ SPILL AMD DISPOSA. PROCECURES
TEPS TO 35 TAKEM IM THE EYESHT GF A SPILL 23 DISCHARGS
NE AR STLE-COMTAINED BRZATHING APPARATUS AMD ByULL P20TICTIVE CLATHIMG.
STAP LZAK IF YOU CAM DO SO WITHOUT RI3K. VENTILATE AREA. CARSFULLY
NEUTRALIZE SPILL 4WITH CILUTE HCL. FLUSH ARZA WITH FLOCDING AMOUNTS OF
— e —HASTERe~ (USSE CAUTIOM.! D e - ) -
JoeTe BAKER NEUTIACIT-2(R} CAUSTIC NEUTRALIZER T35 RSCCMMSMOED FQR SPILLS
. . 32 THIS 2RO0UCT. -
- . - e DISPGSAL‘.‘:FMCEDURE R R URI I S —— A g B T . cem e e bty SR B s
. DISPOSE IN ACCORCAMCE WITH ALL APPLICASLE FE3SRALy STATE, AMD LOCAL
EMVIROHMENTAL REGULATICHNS. )
"EPA HAZ ARDGUS WASTE Humas=a: 0GJ2 (COHRARSIVE HASTE)
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54040 -02 . S3CIU HYDROXIDE, SCLUTIONS ) . PAGE: 4
EFFZCTIVE: 03/22/85 : ISSUED:  39/24/57
SSCTION VIII — INDUSTRIAL PROTECTIVE EZQUIFNMEINT

3 B F Y T vl T P o  —— - -
t =+ -t -t ¢+ F - 3 7 =4 P EF - 22

USE GEMEZRAL O LCCAL SXHAUST VENTILATION TQ Mz=71
TLY REQUIRIMENTS

RESPIRATORY PRCTESCTICM REQUIRED IF AIRSORNE
CONCENTRATION EXCSESS TLV. AT CONCEMTRATIGNS UP
TC 60 PPMy, A HIGH-SSFICISNCY PARTICULATE
RESPIRATOR IS RZCOMMENDED. AS3QVE THIS LEVSL, A
SELF-COMTAINESD BREATHING AFPARATYUS IS ADVISED.
SASSTY GOGSLES AMD FACE SHIZLO, UMIFORM,
PROTSCTIVE SUIT, RUSZSR GLOVES ARS ASCOMMEHDED.

]
1]
t
|

ABOVE 1 PPMe A STLE-COMTAINED BRZATHING
APPARATUS IS AJVISED.

EYZ/SKIN PROTECTICM: SAFETY GCGGLES AND FACE lSHIELDv UNIFCRM»
. PROTECTIVE SUIT, PROPEZR GLOVES ARZ RECOMMENDED.

e TS Es oS ss ST e T T A s s s g T S R S S S S SR S S =S IS S S S S e S SR S IR E I RS I BT EIIRSEIT
SECTIBN IX — STCRAGE AND HANDLING PRECAUTISNS

s o S RTsSS T EC T R T R AT T ST SRS T SRt T E S S T ST ST T RIS SIS TR BT SIS T SIS

SAF-T-JATA(THM] STORAGE COLCR CO35E: HHITE STRIPS

SPECIAL PRECAUTICMS
KES 2P CONTAINER TIGHTLY CLOSEZC
ISCLATZ FRIM INCOCMPATIULE MA

e = o S St S o e —m Tl T e S Y e

SECTION X — TRAMSPGRTATIOM LATA AMD ADRCITIGNAL INFIRMATICM
T e RS SIS IS I RS R RS S TS S IS SN S S S oSSR S aS SIS ano T S TE s ST IS TSI SII IS S
DCMESTIC (D.3.T.)

PROPER SHIPPI.’!G NAME SODIUM HYDRIXIDEs SOQLUTION
HAZARD CLASS 'CORRISIVE MATERIAL (LIQUID)

<% - UN/NA - UNlaz

LABELS _ CORROSIVE
REPORTABLE QUANTITY 1000 LBS-

TMTERMATIONAL (TeMoCel

LR ] o - PR - - e e At » e - - -

PRGPER SHIPPING MANME SQDIUM HYDROXIDE, SOLUTION
HAZ ARD CLASS : 3

Ui/ kA . URLZ3~
LASELS * CORROS

THE INFURMATION PUSLISEED IM THIS HATERTAL SAFSTY SATA SHEST HAS 3ZEN CIMPILED

-FROM JUR EXPZRISMCE AND DATA PRESENTED IN VARIJUS TECHMICAL PUBLICATIONS. IT

IS THE USZSR'S-RESPOMSIBILLFY-—F0 OETERANINE THE SUITABILITY JF.THIS _INFORMATION
FOR THE AOGPTIZN: OF MEISSSARY SAFESTY PRECAUTIONS. WS RE3ZAVE ThE RIGHT TO
REVISE MATERIAL SAFETY CATA SHEETS PERIZOILZALLY &S MEW INFIRZATION BESCOMSS
AVAILASLEe- —Jum T BAK HAKES- HO -WARRAUTY 32 _PSPRESEMTATION A30UT=THI-_--—_ .
ACCURAZY QP CoMPLETEMESS MOR FITNESS FCR PURPOSE CF THZ IMFCRMATICH CONTAINEZD
HEREINe. CGPYRISHT 1987 JeTe BAKZR IiC. :

—= LAST PASS == , X
-~ -
- A e e v e = - - . - - 2w mm e m ml mr mm. ve s ———— e — - ——— ___,__‘_...__—--.-
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gt

2¢-Hour Emerganzy Teleghone - (201 223-2151

® Chemtrec # (800C] <24-9300
National Respoase Center ¥ {800) 323-3802
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S8234 -02 Sulfuric Acid Page: 1
Effective: 09,0888 - . Issued: 12/17,88

LE A B L BN P8 LV RE L& 3 & 3B N B 3 R A & & B | --'----------ﬂ--------‘-ﬂ------------------‘---~.---

SECTICN 1 - PRODUCT IDENTITICATION
Product Name: Salfuric chd
Farmala: P230

Formula Wt: $8.08
CAS No.: 07535-93-9
NIOSH/RTECS MNo.: WSE5000080 - -
Cammon Synonyms: Oil of Uiiricl
toduct Cades: :GJG ,369%1,887%,53490,9679,9887,5874,5886 ,3684%,5881,98388, 96/3
) $432,5137, SooS,&EU-,_Saé,Sa:a saﬁ,,ssau 5374
PRICAUTIONARRY LARBZLLING

E 1T 1T I 3 I I T YT T TR EI TR RS R R BRI R ERE Y TR R SR AR ZEF R 2 L L YRS YYYS R P Y Y Y R R 2P 2 B°
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EKTR SAF-T-DAT

Sustem

PROPER
QLOvES

POISON! .DANGER!
EARMFUL IF INHALZ
CARUSES SEUERE SBURNS
MAY BE FRTAL IF SWALLOWED
REACTS VUIOLENTLY WITH WATER.
Do not gct in eyes, on skin, on elothing. . )
De not breathe vapor. Kesu in tightly closed container. Loasen closare
cautiously, Use with adeqaa»: ventilation, Wash theroughly arter
handling. In case o0f spill neutralize uiith soda ash or lime arnd placs in
dry centainer.
L LT P R T R T IS AR EEEREEEEER YRR LSRR RS RS-SRS FT F ST TSI S Y EEF 0 D EEEE R J
SECTION I1 - HAZARDCUS COMPONINTS
Il T EY T IS PRSI PE R PR EFREEREY R R ELREY I YR LS AYEE PETLET LT LI L E LU L L A bl bt

Comognent 3 CAS Neo..

Salfuriec Acid ] : so-1p00 - 7884-83-S

Cantinued on Pag:': 2 . U U U 1
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222 Red Scnoat Lane ~Phituosburg. N.J. 08385 -
2¢-Frour Ermergency Telephone - (207) 3332151 .

- _
T.Baker
V@ Chemtrec # (800) 424.5300

Nalional Response Center ¥ (B00) 424-8802

8234 -~-02 * Sulfaric fReid Page: 2
Effective: 09,0888 . " Issued: 12-17/88

SEZCTION III - PHYSICAL DATA

L A B L B A L ELEENLLREY LRI EY T Y8R i 2 1YY YRR I TS RN E IR ST R AR E 1 30 F 0

Beiling Peint: 327°C (¢ 821°F) . Uapor Pressare(mmigl): <0.3
Melting Pcint: =2°C ¢ 28°*F} Uapor DenaityCair=13: 3.4
Specific Graviiy: 1.84 Tvaporation Rate: . <1
(Hzo-l) {Butyl ficatate=17 "
So-lubilityCHZO): Complete (in all preportians) % Uolatiles by Uslume: N/7R
Appsarance & Odor: Clesar, colorless to light yellzou, oily odorless l:i.q'uid-

L L RY L O E R B EE L R L P P i s P 2 R ¥R PR R e P L B B F R 2 3 0 2 R R B 3+ L B

SECTION IV - FIRE AND EXPLOSION ERZARD DRT

P R EERERE R RS EE B ELLLYENLET L YESEIEIEE S PR TR L EA TR E YL 2.0 ¥ 22 2 8 B 3 F L E K F 2 & B 1

Flash Point: NsR -~ . NEFPA 704M Rating: 3-0-2 U

rlammable Limits: Uoger - N/A % Louer - N/R %

ishine Med:

Use dry cnemical or carbon dioxides. Do not ass watsr.

Firsfighters shoald usar proper proteciive eguipment and self-contained
breathing apparatus with fuall fac_cpxec- cpesrat =d in positive pressure mode.
Do not get waier inside containers.
’ »

nys Tirm & Txzlosion FEazards

Reacts with most metals g producs hydrogen gas, which can form an

explasive mixture with air,

A viglent exothesrmic reaciion occars with water, Sufficient heat

may be prodacs=d ta ignite combusiible materials.
oxi - -
cexs-3ulfur dicoxids

s
E R L S L R ¢ F 3 % % % 2 2 0 % % ) -:-‘-‘-‘--.-------- dmEemmm = -------------‘---‘-------..------“-

SZCTION U - HEALTH HAZARD DATA

L LR B R L B EE R R b L IR E TR TS EYSRTIIEREISI SR R RS FL LS E L 2 T F F L 3 A R L R d k)

. - T A - e —— v o= - - - e Lea -

Threshold Limit Ualue (TLU/TWA): 1 mg/me ( ppm)
Permissible Exposure Limii (PEL): mgs/m> ( pom)
Toxicity: Ldg, (oral-raillimgrkg) - © == 2140
Carcinogenicity: NTP: No IARC: No Z List: No 0SHA reg: Na

Continued on Page: 3
S S .. 0001
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y 222 Red School Lane . PhiMisourg, N.J. 083E5
JIBaker 2¢-Haour Emergancy Taleshone - (201} 3599-2151
® ‘Chemtrec # (B00) 424-9300
MNational Response Center # {2800) 424-3802
58234 -02 Sulfariec Acid Page: 3
Effective: (S/08/88 . Issued: 12-12,38

SECTION U - HIALTH HRZARD DATA (Continusd)

-----------.---------------n-n-.---..---ﬂ--------------.-------------------‘-.--—‘

Effects of Quersxooscre -
Inhalation of vapors-may cause severe irritatiscn of the respiratory sysiesm.
Ligquid may cause sszvere burns tg skin and eyes.

Ing=stion is harmful and wmay be fatal, - -
Ingestion may cause nzusea and vemiting. .
Ingestion may cause secvere burns to moath, thrszt, and sicmach. Hay have

adverse eff=ct on kidney furciion and may bz fatal.
Chronic owverexpasures may r=aali in lung damage.

opte £ Tntru .
inhalation, ingssticn, sye contact, skin contact

Emeromncy and rirst Rid Procsdurses
CALL A PEYSICIAN.
I# swallcued, do MNOT inducs vomiting; if conscicus, give uwater, milk, ar
milk of magnesia. . '
I# inhaled, remowve tg fresh air. If not breathing, give artificial
resdiration., - IF breathing is difficalt, give oxygen.
In case of contact, immediately flush eyes or skin with plenty of water for
at least 1S5 mimates while removing cantaminated clothing and shoes.
Wash clothing before rs-use, ’

PP R PP PP TR I E T PR R I P R YR LTI LRSI T PR YA P S 4 VI YT S Y Y LY RS L P R -8 )

SZCTION UI -~ RERCTIVITY DRTA

Stability: table Hazardoas Polymerizatien: Will not occur
Conditions +o Aveid: moisture, heat
Incompatibles: water, most common metals, organic maierials,
. . - .strang reduncing agents;, combusiible materials,
sireong bases, stirong oxidizing agents
3 Decomposition Frodusis: oxides of sulfur
"'_‘- -.---‘--.---.“H--.------:.-------ﬂ--ﬂ-l----=-------"-ﬂ--=---==---'------'---ﬂ--
=) SZCTICON UIL - SPILL AND DISPQOSAL PROCEIDURES
1 Stecs tq bhe itaken in the svent of a spill or discharce i
x ~ Wear self-contained breathing apparatus and full proteciive clothing.
E Stop leakrif you. can do.so. without risk. .DO NOT aus= wais:-. N
3 Neutralizz spill and~ or washings wiih saoda ash or lime.
: @Jith clean shovel, place material into clean, dry container and cowver. -
Move container(s) from spill area. . :

J. T. Baker Neutrasurbg ar NeutrasolR "Low Na+" acid nescitalizscs
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i ‘ - we &9 Afldiytd S W B B Nrtd b W e
. 24-Hour Smergency Telephone - {201) 853.2151
® Chemtrec ¥ (800) 424-3300 .

National Response Center ¥ (800) 4243802

53234 -02 Sulfuric Acid Page: 4§
Effective: 030388 - . Issyed: 12-/17-88
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SECTION UII - SPILL AND DISPQSAL PROCEDURZS (Continued)

T re v s 2R P2 Y2 NI VTR R R ST YT IR AR IR YRR PR E RN R I TSI TSR ZT2 S 2 2 8 3 3 3 P 2T T YRS R0 F 0 2 0 R B ¥

are recommendad far spills of this product.

Disposal Procedurs - .
. Dispose in aceordancs with all applicables federzl, siaie, and local

environmental regulatisns. - -
<] EPR Hazardous Uaste Numbez: D00Z, DOO3 (Cerrosive, Reactive Uaste)
‘: L2 E & F & E 2 0 8% 2 0 A EERE 32 L N AT L a2 LA LEYyFFYEREEFYFr s R PR E&FEE LT E R R L E B B R E 2 L 2l
] ' SECTION UIII - INDUSTRIAL PROTEICTIVUZ IQUIPHENT
'. --------.--.---I-‘--------l--ﬂ--q----n-.-------------t--------w-------------'---
v}  Uentilation: Us=s general or local exhaust ventilation ta me=st
ﬁ . TLY requiraments.
q -
-} Respiratory Proisciion: HNome reguired where apupropriate wsntilation

' cenditions exist, If the TLU is exceeded, a self-

contained breathing epparatzs is advised,

Eye/Skin Prolsciian: Safety goggles and face shi=ld, aniform,
' protectivs suit, rubber gloves ars rscommanded.
E L E 3 FEREEYT S EREFRE - IV RE LS SR LIE RS RSS2 2R Y R ST EEIEALLEEESE EE S ¥ EERENE R R B L L FL 3 J

SECTION IX - STORAGE AND HANDLING PREICAUTIONS

I I T TP YT T F TIP3 T T 2T R RS ALY RN FEERERE P FYL SR EEEEE L BT BB 3 L L R bt bl bk

F .

4 SAF-T-DATAT Storage Coler Coda:  White

- .

N i heantions .

¥ Keep container tightly closed. tores in corroesion-procf arsa.

e

Keep containers cat of sun and away from heat.

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

---‘--’--ﬂ--------------‘-'---I-----ﬁ.--.-’::------.-‘-.-ﬂ---------ﬂ-----ﬂ----’---_

DOMESTIC (P.O.T.)

R W TUEY FYOULS NPT N

° Proper Shipping Name Sulfuric acid
§ Hazard Class Corrosive material (ligaid)
3 UNsNA ONL820
{ Labesls CORROSIVE
Reportabls Quantity 1630 LES,

TNTERNATTIONAL (T.H.0.0

Proper Shipping Name Sclphuric acid
Hazard Class 8

UN/NR .--- UN1B30

Labels " . CCRROSIVE

LA P Y e PR EEIYTES R ER L) I I Y I P P EL S LR E R R P LY PN TR L T Y vy v s 12 02 )

M/A = Not Applicable or Not Availabls

The information published in this Material Safaty Data She=t has been compiled
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J. 1. DAKEr Lnemcal Vo,

222 Red Schoot Lane Phifllcsbury, N.J. 088€5
- 24-Hour Emergency Telephone - {201) 855-2151
Chemtrec # {800) 4249300
National Response Cenier ¥ (800) 424-8802

(©

88234 =02 Sulfuric Acid Page: S
‘Effective: 03-08-88 - ' Issued: 12/17-8s
from our experzence and data presented in varicus techmical publicatians. It is
the wuser's responsibilitiy {o determine the auxta.b:.l:.ty of this information fer
the adoption of necessary safety precastiona. lWe reserve the right to revise
Haterial Safety Data Sheets periodically as nsu information becomes available,
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JT — lei mpmmaer zes -famtin e
. 'Ba. = ker $8-R0u Tresamr, Te oniee - 200

Chemuires 7 (800, 2749300

et
w sbe

< Nazticna: Aespanse Center < |BQM <72-3802 Prteet ,-«r-.\.::-‘-— T-'v:,
N3680 -02 Mitrie Reid Fage: 1
Effective: 09-18,88 . issued: 12-12-88

LR X 2 3 9 3 LA BB L ERELFNERE NI Y YR SRy Y Y YL R RS S Y TSRS R LRSI R R0 E T 0 ¥

SECTION I - FRODUCT IDENTIFICATION

., TEm— .
v PN

LE R L L LR L2 LR LEZZELIEFELSE IR NS T I AT ST R RS IR RS RTAY- R PRSI 2 0 A 2 2 L0 L L PR 8 LER 2 R 0 L 2 5 37 ] -

% Product MName: Niiric RAcid
l ’l FTormula: HN03
. Formula Wt: §3.01
CAaS Ng.: . F7EST7=-37-2 .

——m—

NIQSH/RTECS Ne.: .QUS-75000
Commen Synonyms: HEydrzgen Nitrate; Rzotic Reid
Toduct. Codes: 4801 ,9605,9502,5596,5806,9601,9587,5500,5113,5316,5371

------------u---------—t-------------n----1--.---ﬂs--n-----u----an--n‘-:---nqna-

PRECAUTIONARRY LABZLLING

BAKER SAF-T-DRTA' Susten

——rrr—

HZALTH b - plory m:ﬁ CONTRET

RJHG_H

[ S vy DY W SR ST A

g

———
Y St dntn s

-\\&t\ *
{ Cloves
i’ .
.- _
] POISON!  DANGER
STRONG OXIDIZZIR - CONTACT WITH OT’"“Q HR; ERIAL MAY CAGSE FIRE
LIQUID AND URPOR CAUSEZ SEZVERE SURNS -~ MAY BE FATAL IF S&JGLLOU"D
. HARAMZUL ITF IMNHALEID AND MAY CAUSE DELAYZID LUNG INJURY
i SPILLAGE MRY CAUSE FIRE OR LIBTZRATE DANGEROUS GAS
Keep from contact with clothing and other combustible materials. Do not
| stere nsar combustibls matsrials, Do not get in eyes, on akin, on clothing. .
Da’ not breathe vapaor. Keep in iightly closed cantainer. Use with adeguate Fa
ventilation. In case of firs, cse water spray, alcohol Ffoam, dry chemical, ;
or carbon dioxide. Flush szill arsa wiih watersgray, .
L L 3 P Y Y FETELISREENEEEYEFEEEIRPFFY R YRS LT FPER S RN SRR PR YL E IR E S L F L P K2 2 B J
SZCTION II - HARZARDCUS COMPONINTS
A L B B ET FESREEEEELERELELEIITEFETVFFFEE RIS LRSI 228 R R RPELEEY ST ISR 2 8 L8 2 & 0 R R J
Cemoonent 3 CAS _Mo.
Nitric Aeid . §5-75 7857-37-2

Contingad on Pag=: 2
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| - | Cremuee ¥ 606 329500
JNanana! Resperse Center s (800) 2220202

ffective:! 05-10,88 - Iasued: 121785

rr s K FE EREB SN B N -------------------------‘-n---.------l----tl-a‘-------n-------

| Nsss -0z Nitric Acid . Page: 2

SICTION III - PHYSICAKL DAT

---'--I-I'-‘----d--------i-l-n-------—----n---n------.----n-m—--u----.------u-‘---

Beiling Point: 121°C ¢ 250*%) Vapor Pressur={(mmEg):

Meliting Point: -32°C ¢ -43°7%) _ Uapor Densitylaic=1l):

Specific Gravity: 1.41 Svaporation Rate: NSA
(Hzo-l) . . (Butyl Rcstate=1)

Solubi :...y(I-IZO): Complets ¢in all proportions) % Uolatiles by Uolume: 100

Rppearance & Odor: Colorlzss liguid, with ehoking oder.

HAES AT AREE S AN U AER TN ER S NSSEET ESEIARASEEA SN A NEERNAIFEEAR S EEE S AR EAZSEWNEME R TR ARD DR
"SECTION IU - FTRE AND EXPLOSICON HRZAXD DATA

Flash Point: N/A . NEF?PR 203M Rating: 3-0-0 OXY
Flammakle Limits: Uppger - N/A % Lower - N/A %

Eire Extinguishring Media
Use water scray.

’_coa i Fire-Fichting Procedures

Firefighters shoald wsar proper protective eguipment anrd sel.--conta:.ned
breathing apparates with Full facepiece operated in positive prassare mode.
Mcve exposed containsrs from fire area if it can be done withpui risk,

Use water to keep fire-exposed containers cool} do noi get water 1n=.:.da ‘
cantainercs.

mus Fire Zxplosion Haz
Strong oxidizer. Contact with other matarial may cause Ffirs.
Toexic se rodycs=

nitrogen cxides, hydrogen gas
“--‘-.'--."---..‘a‘------------SI‘I--------aﬂ-—---'-ﬂ-----:----—.‘--'ﬂ-------‘----—
T TTSECTIONTU STHEARLTH HAZARD DATA

--u--auu-----n--n--==---an-uu------:-s---:u:-a-- -.:aa‘l-x---anannﬂl-ﬂ.-ﬂs---a-ﬂ---

Threshald Limit VYalue (TLUW/TWAY: s mg/m3 (2 pom)
Shert-Term Exgosure Limit (STEL): 10 mg me (4 opm)
Permissible Ixpssurs Limit (PEL}: S  mgsm> (2 pom)
Carcinegenicity: NTP: No IFRC: Ne . 2 List; No OSHA reg: No

-
=

.E, =cts 0f Querexposurs -

Inhalation of vapars may causs nausea, voemiting, lighthesadedness or

Continu=d on Page: 3. ] ) .
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Chem':ef. * 1§30- -25-5300
National Resoonse Center = (8001 2735302

N3660 -02 _ Nitric Acid Page: 3
Effective: 09/10/88 : . Issqed: 12-17.38

] SZCTION U - HEIALTH HRZARD DRTR (Continued)
h

--u----------"---.--u—n-----------------q---a------------n-------—-n-----u------
headache. .

K Inhalatioh of vacors may cause severe irritation ef the r-sairato-y system.
’ Inhalation o0f wvapors may cause coughing, chest pains, difficulty breathing,
er unconscicusness.
Cantact with liguid er wapcor may cause severe irrzitation or burns of Lhe
skin, eyes, arnd mucocs membranes.
foe Ingestion may cacse severe burns o moutih, throai, and sicmach. May have.
i " adverse =ffeci on kidney function and may be fatal. :
Ingsstion is harmful and may be fatal.

Medical Comdis ions Generall B

NMone Identifi=4

Routs=s 0z Entru

inhalaticn, ingesiion, sye contact, skin contact

1 _Bgeoravate Exrmosn

R LS )

L

Emercenci and Ti-st Rid Procedures

CALL R PHYSICIAN.
e I{ swallouwed, cs3 NOT induce vomiiing; if conscious, give water, milk, or -
milk gf magnesia.
1f inhaled, rewmove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give axygen.
g In case of contact, immediately flush eyes or skin with plenty of water far
at least 15 minutes whnile removing contaminated clothing and shoes.
1 Wash clothing befare ra-ase,.

L P E L EZEREEESTIRR YR RS FEIEITESFIRIAFFERT SIS VEE Y EEZE-E 2T A EEEEL L P E AR LR E B b B 2 2ot B b b

SZCTION UI - RZACTIVITY DARTR

AR AN E RS EREEAEE R A TN A AN AN N AT SN IANSZSONSESEANNEREAD M IR NE S DN MEMN NN NS AT K NN R SR

3 Stability: Stable . Harardous Polymerization: @ill mot occur
K.
' Conditions to Avoid: heat, light, moisture

73 Incompatibles: . strong bases, combustible materials,

- ' . s-‘.:ong reduéing "dgents, ‘zalkalies; most commaon metala,
] organic materials, alcohols, carbides

Decomposition Products: cxides of nitrogen, hydrogsn

-‘;i -a--n-—::-----a--==’=--==.-.°==’--=---a-ﬂ--=.==ﬂ==ﬂ=.=‘-=BBSHBIB--.-----.ﬂ-”'ﬂ’
! SZCTION OII - sSPILL AND DI3FOSAL PRGCZDURES

‘! --‘-----.'-----‘--ﬂg--ﬂ--‘ﬂ-.--ﬂ.ﬂﬂ-a"“:‘ﬂ--ﬂ----.‘.-.---‘---I-I-ﬂ----‘.---_--ﬂ‘
, Sta to takem in the svent of a snil]l or discharge
© 3 ©  lear self-contained brsathing apparatus and Full proteciive slething. . Sitsp
1 leak if you can do sa without risk. Uentilate area. Neairalizs spill with
: soda ash ar lime- WBith clean shovel, cars=fully placs material inta clean,
dry containsr and cover; remove from arsa. Flash spill area with water.
Ke=p combustibles (wood, paper, cil, etc.) away from spilled material.

. J. T. Baker Neatrasery™ or I~%c:m::.=:-.r.ra].R "Low MNa+" acid neuiralizercs
} ) )
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N3560 -02 Nitrie Acid ' Page: 4
Effective: 0571088 Issued: 12.17.782

" SECTION UII - SPILL AND DISPOSAL PROCZIDUREIS (Continued)

are recemmended for spills of iLhis product.

Disposal Procedgre .
Dispose in accordancs wiith all applicable federal, sitais, and local
envirommental regulations.

EPR Hazardous WUasts Number: D802 (Corresiwve Hasie)

SECTION UIII - INDUSTRIAL PROTECTIUZ ZQUIPMENT
Uentilation: ' Use general or local exhavst wentilation to meat
TLU reguirements.

. [}
Respiratory Proteciion: Respiratory protection reguirsd if airbocne
) _concsntration axcesds TLU. At conesntrations ap

io 100 pom, a chemical cariridgs resgirator wiith

acid cariridge is rescommended., ARbove this level,

2 self-contained breathing atparatus is advised.
Eyes/Skin Protectiion: Safety goggles and facs shisld, wniform,

protective suii, acid-resistarni glowves are

r=commanded.

-.----x.:-----B------n---w----g-----a----------n.-------un-w-ana----na-u--a-ﬂ----------.

Ry ot L U TRV RN R PR A PR WU o P

. “w.

SECTION IX - STORAGE RND HANDLING FRICAUTTIONS

e E ¥ 2 ELE 2RI FLIFSRT R R FEL AL ERPL RS RS ST FE YR E RS - LR ER-L L E R SR LY R B E F 2 2 F B A 0 £ 2 B

SAF-T-DATA'' Storage Color Code:  Yellow
Soecial Precauvtions’ )
Keep container tightly closed. tore separately and avay from flammable

and combustible materials.

SECTION X - TRANSFORTRTION DATA AND ADDITIONAL INFORMATICN

0 5 W P 2 M WD N W A S A T g S A S N0 A D NP PR S W e N A T A W NN NS N N W B 0k KN NN SR R W NSNS 2w 4 MR AR T S w5 IR NN NN NS NS NN R

DOME (D.O.T.) _ -
Proper Shipping Name Nitriz acid (over 40%) Poiscon - Inh#laticn Hazard
Hazard Class Oxidizer
UN/NR UNZ2031
Labels - OXIDIZZR, CORRCSIUE

Reportable Quantity 1880 L=S.

NTERNARTIONARL (T . M.0.3

roper Shipping Name . NMitrie acid
Hazard Class )
UN/NR UnN2831

Labe1ls CORROSIUE

Continued on Page: S
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Naticngi Respunse Center # (800) 2243802

N3660 -02 Nitric Recid . Page: S
Effective: 03/1D/88 . Issaed: 12-/12.58

N/R = Not Applicable or Not Available

The information published in this Material Safety Data Shest has been compiled
from cur expar:enca and data presented in varisus technical publications. It is
the user’'s responsibility to determine the saitability of this information for
the adoption of nacessary safety precautions. We reserve the right to revise-
Material Safety Data Sheets periodically as new information. becomes available,
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JeToBAKIS INCe 227 320 SCBGNL LANI, PHILLIOSTURG, M '.‘?%.65;
AT eER T Al S AaFFTY T AT A S ¥ CFET
Qa-ANE ZHURGL MCY TILEPRINE —-- (271) 856-2151

-9

’CnsnTuac, 2 {8 424 DY == NATEIMAL AFIPIMSE CEMTI? # t2NG)] 424-73N02

401 38 2=PRIP LML 2AGE: 2

FECTIVL: DN5/10/7+9 35U J4/14/99

A A i T A At i ittt it L R T A s R A i i - T F - R A A L A X A A A R A E X E R A A B S A RN R F O &4 B B e
PASCAUT [ONARY LAFSLIAG (CONTINUED)

et i R st R Rt Rt P R A R R R L T IR R L TR R R R R R AL R R T R L R A R R A T X 1

GMLY FLaNMAALEZ. :
FP CANTALYE® TIGHTLY LSS0, KEEP AudY €PaM SJUSCES GF IGNITIAN - N7

UM,

F=T=TATA= STURPAGE COLU= Ci3NZ: RFQ [FLAMMATLE)

A4 4 F S5 A5 S at SRttt it tr iy is i i NS NIEIARNRE LS -rd ottt ni-2a-Fai il We BT sSa2z=2==
SELTICY [1 = COH=ayIMNTs

- EF I EEELE B E At A R Rk R R X T B T A R i R I 2 i i 2t i 2t Y3k eat k]

HEONENT €iS N9, WEISHT ¥ OSHa/e5L ACGLH/ZTLY

PUGRANAL : 67=53-2 97-140 ¥ols - X 21 413y oo

- o g b L am e AR e y A e —b L M o WM ME WS P BN M Nw Mm mh SE Em AR U e W M e i N MW M An A0 b e Im Mt SB M WS M o W Mm ME M N W Am M P Wm p Ay WE e M mm W Ee e
- -SR-S S A N - T T T R A T R T T T T T

SECTLAN IIL = PHYSECIL MAaTA

e i e A o B = R A e e o m ¥ ms e o = e 8 . s im e e S WD = - m ==
..-----:--:-:_--_--_.....--.....-..--..-_-..:_......_:-.._..--..-..::.._-....-----::......_..-.....z-

ILING PGEINT: B2 C (L72 F) . VAPOR PRESSSURE (MndG): 33

{AT TAC MM HG) (20 C} -

LTiIn PG[ﬂT:--39 [ (=128 FI YAPOR DENSITY (AlR=1l1: 2.1

(AT 720 w4 HG)

IECIFLIC GIAVITY: Q.77 EVAPNRATION BATE: 2.5

S tH2T=11 (FUTYL ACSTATE = 1)

LUSTLLITY (H20): COMPLETE (100%) % VOLATILES 2y vaLuyMe: 1nQ
: : . _ (21 ¢

1z N/A

WP OTHAEBSHILD (P47 .Malt 232 ’ PHYS[CAL STATE: LIAULD

JIERFICIEMT waATER/IIL J[STRI2UTICNS N/A
PREARAMCE & DUGA: CLEAS, CCLORLESS LI WIS, ALCOMGL O2OR.

- CONTINUED 2N PAGE: 3
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JaTadAKN- INC. 22d ARZED SCiTIL Lavs, PHILLLOSTYCS, *iJ 131545
M4 el al 3 2 FETY 3 aT A AT -T N o )

GUEALINCY TLEPHINT - [201) 8592

Ved

7o =HG: 13
bCﬂS'l!:{EC FO(HD3) 624=F300 —= AT WAL RISPOMER (ENTEY o

»L *93 2-PripanrL GisE: 3
ECYIVE: 0&/1C/H0 : , Issuzn: ge/1~/90

s mEmE Y RmE TS - em M e ar W o R oo

SECTLIN [v -~ FI9E &ND eXPLOSET, HAIARD NATA
(S FEEF Lt XX F S LA FEA L84 F NN+t li ANt

e -

aSH POLNT (CLOSES CU®Y: I1 C (ST 7)) NFSA T04M RATING: 1-3-0

|

TCUSMITIAN TResRaTURZ: 333 C (730 £)

! .
[Amitsele LIMITS:  U9PZR - 12.8 & LOMI - 2.0 %
AT SXTIMIBISRING #5018

I USE ALCOHTUL A, 0=y, CRIMICAL 58 (A3 DITXITEL {@ATSA MAY &€

INERFECTIVE,)
eClal FIPZ=RIGHTING PISCLOULES .
FIFSRIGHTINS SITULD WEAR PRUPTR PRITECTIVE ZUUIOSMENT AND SELF-CAINTALNFY

BREATR NG APRATATUS LTTH FULL SMCTPIECT QPZRATEN IN PISITIVE PRESSURST
MQUEZ. »3VE COUTAINERS PROM FIZ2 Asfa [F [T CAll RE CTNE WITHQUT S1SKe USE
THATFER Ti) KEER FIRZ-TAPSSCN COMTAINSRS (0L
AL FIr: L EAPLOSEON wA2aRGR
. APNAS MAY #LO. ALONG SUIFACSS T2 DISTANT I[GHITION SCURCIS ARM FLASH 14CK,
I CLGSE0 CONTATNIRS EXPTSED TO HEAT HMAY EXPLTOE. CONTACT WITH STanNuG
CAIDIZY¥RS HAY CAUSE FILAET, :

YX1C GASES PRUGUCED ' .
C CARPRON MOMOX[NEy CARHON NIOXINE

XELUSIIN DATA-SENSITIVITY T MICHAMICAL [MPACT
RONE TUFNTIFISN,

(PLUSTON DATA=-SENSITIVITY T3 STATIC DISCHAPGES
r NGNS IQENTLF(ET. -

2EE A=A S S ST ISTIITI SIS I AITITSZ IS I SSS I STRISISANZSSSSS3ITIISSISTSEIISTTTISIAIRSISS
f SECTICH ¥V - HEALTH HATARD DATA
Z¥I22STIISSITTSrAYIIET IR STSISCSSEINESEsI3332SS TS ISTESScEIISzaSS2TISSTSSE=aT

T OYALUZ (TLV/TH41: 920 #6/v3 (400 PoM)

’HRESHULD LEM]

VHGR [= T Eu CXIOSUR: LIMLT (STELI 1225 MG/¥3 {SQ0 PPM)

R0 MG/MY (&30 PPM)

LER“ES?IﬁL& SXPOSURE LIHIT (PSL]

[CX[C[TY OF COMPANENTS
CRNT [HUZ0 ON PAGE: &
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JeTentRzs [nCa- 227 w3 SORTAL LAME, DHILLIPSYUNG, MJ "TE5T
. AT I B [ AL SAF ST Y D2AT 2 e R = ET
2L-hCHR FREVGINCY TELEOMGNT == (231) 359=-21351
CREATN0 2 1203) 6243392 == n2T{INAL SESPDNSE (SNTCT 4 (3AN0) £22-7302

¢y mas 2-PRIIPAMOL PACT: &
EFFLLTIVES  De/10/%9 : Ls3En: 2a/14/790
:-.:.za:::;.=='¢u A3 TITETE TS ST 2, SEE i RO E TR T IS~ SIS T EESCzE R TIisE s R A oSS TSIl ZEETSSmanEes

SLETEICHM W = HEalLTH HAZAZ) ATy {(CINTINUC:Y)
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V° Chemurec = 1800) 424-9300

National Response Canter ¥ (800) 424-3802
P6401 -02 _ 2-Prepancl pa§= s
Effective: 0S/05.88 - ' Issaed: 12/17-8

------ﬂ---------------n-n---n------u--------u----------n--nn------------------.

| SECTION I - FRCOUCT IDENTIFICATION

l _1 -----------------------------------------n-----------l--l----------------------n-
| ] Prodact’ Name: 2-2rcpanal
i ; Formalal CHj CHOHCH

.| Formala Lit: 60.10

4 CAS Neo.! 00067-63-10

-1 NIOSH/RTECS No.: - NTR0SC0C

1 Common Synanyms: Iscpropancl; Iscgrapyl Alsshel; IPA; sec-Propangl] ™~

D:mat'hylce.rbinol
P"oduet Cadea: $6:0,9083,3088,533%,8058,5079, 9089 ,$084,5373,5081,9082

---.‘--..---------.“-“--‘-------‘------'--‘---‘.-----.---------------‘-----.--

PRECAUTIONARY LASELLING

Emg SRE~T- m&TH Susiem

HEALTH FLAmeaB= =7y REACTIVoTY . _ Cowvacy
]

@E@

LGARNING!
F.LRHHGHL-. N .
CARUSES IRRITATION .
HARMFUL IF SUALLOWED OR INHALED
Keep away from heat, sparks, fleme. Aucid contact wiih eyes, skin, clc.'h:.ng.
- Rucid. breathing vapor . Keep in tightly clesed container: -Use with,

adequate ‘ventilatison. Wash thoroughly aftez ‘ha.'nr.ll:.ng -+ In case of fire,
uase alecohel foam, dry chemical, carion dicxide - uater may be ineffective.
Flash spill area with water spray.

------‘-.----------------- -----------------—-----'-------.---------------‘-----l

T SECTION II - ZAZARDOUS COMPONENTS

Componens x cas No
90-100 67-63~

2-Propanol )
J-2-Propanal - -—- .- - e . .. —--80=1010 62-63~
) Cantinmced en Page: 2 D U U 1
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‘ 222 Red Scnool Lane Philllosburg. N.1, 08863
"G:Baker ’ + 2LHout Emergency Telecnone— (2577 a'é-zzs H
r w
u @

Chemitrac # (300} 424-3300
National Resoonse Canter # (800) 42¢-3802

P6401 -02 2-Prepancl Page: 2
Effective: 09./05-88 : ) : : Issued: 12-17.8¢

.
Lt d 2 2 LD P PP T Y FEFP ST L YT T TS Ty ----H-H--------.-----.--‘-~-----------h----

SECTION II - EARZAZDOUS COMPONENTS (Continued)

. -

2=Fropansl . Sg-100 §7-83-0 -
b dadadal L L LT D L L AL L D Y PP L P L LD L L L DL LU LT L L L LT T T

SECTION III - PRYSICAL DATA

Boiling Point: g82°C ¢ 180°F) Vapor Pressure(mmHg): 33
Helting Peint:  -89°C ¢ -128°F) ' "Uaper Demsitylair=1): 2.1
Speeific Grawity: 0.79 Evaporeiion Rats: 2.8¢

B,O=1} . ) (Buiyl Acetata=1]

'Salui::ilitytnzt)): Complete (in 21l propeciions) % Uolatiles by Uoleme: 100

Appcarancs & Odor: Liguid with slight oder of rubhing alechal,
L8 1 F 2 A F F O ] F R IT R SR SR ZFE IT I R P RS SR TSR YT R B0 2 AR O L L 0 0 0 8 % 1 732 R 2 03 2 0 L R R SN I T YT TR .8 )

SECTION IV -~ FIRE AND EXPLOSION ERZARD DATA

flash Point (Claosed Capli 12°C ¢ 53*'F) . NFFR 70=M Rating: 1-3-Q
Flammakle Limiis: Upger - 12 % Lower ~ 2.0 % '

xtinguishing Medi
Use alecchol foam, dry chemicel or carban dicxide.
(Water may be ineffective.}

Cn H ire-Fichtin fd=] a -a .
Firefightess should uear proper protective equipment and self-contained
breathing apparatas with full facepiecs coperated in positive presscce wmode.
Move containers from fire areca if it can be done without risk. Use water

tec keep fire-expesed cantainezs cool.

1 ®3 " ards _
. Dapars may flou along sur faces to distant ignition scarces and flash back.
"t --.Closed contaimers exposed tc heat.may explode. Cantact mith atrong ot

oxidizers may caugse fire.

xic Gases vee
carben moerioxide, carben dioxide

SECTION U - HERLTH HAZARD DATA i

T S R e N S O T A G0 BNS  ND W A g At ) G W R e S A G S S B GO i On NN S N W A N U S R OD W O T N S G AN G5 O T AR R

Threshold Limit Qzlue (TLU/TWR}: $60 mgsm> (400 pgm) , ]

- !"

Short-Term Exposure Limit (STEL): 1225 mg/m> (500 ppm) -
Permissible Expoesuare Limit (FEL): S&10 mg/m3 (400 ppm) l
Continued en Page: 3 D U U l
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222 Red Scnocl Lane Philliasburs. N.J. 088ES
«  2¢HQur Emergency Teleshione - Taot) 3552151
Chemtrec ¢ {800] ¢24-5300
National Response Center ¥ (800) 424-8802

0

pPE4Ql ~02 - , 2-Prgpanol Page:
EfFfective: 09/0S5/86 : Issued: 12/12-

SECTION U - HEEALTA HRZARD DATA (Cantinaed)

---------.----n------u------.-----q----qﬂ----- - Y S S e

Toxicity: LDg, (oral-rat)(mgrkg) . - S3s0
: LDSQ (ipr-mousel (mg/kg) - 933
I.Dsu (eral-dog) (mgrkg) - 6150
LDgy (skn-rabbit). (g/kg) ; - 13 - —
Carcinogenicity: NT?: Ne "IARC: No 2 List: Na 0SHR reg: Ho
ffeet £ OQusrexogsprs

Uapors may ke irritating tc eyes, nocse and throat.

Inhalation 0f vapors may cause headache, nzusea, vomiting, dizziness,
recusiness, ircitation of resspiratory tract, and leas of consciovsneas.
Liguid may be irritating to skin and eyes. Prolonged skin contaci may
resalt in dermatitis. Eye csntact may result in temporary corneal camage
Substancs is rzadily abacrked t‘n.cugh the skin,

Ingesiicon may cause nacsas, ucn;.:.nc, headaches, dizziness,

ga.s*..:o'n-!-.es inal irritation.

Hedical Conditions Gemerally PRogravated Bu Exvosare

Ngre Identified

Rogtes OFf FEntry

inhalatian, ingesiion, skin ccntact, eype contact
> g > >

Emergency and First Aid Proce=dores
CRLL A& PHYSICIAN. -
If swallouwed, if caonscisus, give large amounts ofF water. Induce vemiting.
If inhaled, remswve ta fFresh air.” IF not brea.th:.ng, give artificial
respiration. If breathing is difficalt, give oxygen.
In case of cantaci, immediately flash eyes u:.th plenty uE water for at
least 15 mirntes. Flash skin wuith water.

DS U S W s O R A SR D g O S A S D A alk B A ek N A AT ER S e A Gy D G R Ve e W ) SN W S S0 N G A O NE AR R S W A AN e .
.

. . SECTION UI - REACTIVITY DATA
EIZLQIZI;T"EIZ;IZ"""“"'"_"-"EZZZEEZZQ';ZIS,;ZI-Z;ZZZZ;'."GIZZ'Z.Z_'.'ZZZ:;""
Condiiiona to Avaid: heat, £lzme, cther sources of ignition '
'Incompatihl;sz T a'érané gxidizing agents, aluminum, strong acids,

nitric acid, sulfurie acid, halogens,
active halegen compounds

Decomposition Prodgcts! carbon moncxide, carbon dioxide

T L T L L T L R R TR L P L E LR e L e T Y Y YT P L L L P P et YT L DL T L Ll DL b LA L

SECTION UII - SPILL AND DISPOSAL PROCEDURES

.Steps to be taken in the esvent of a s5ill or discharge

Wear suitable protective cloihing. Shut off ignitign saurees; no flares,

Continued on Page: 4 U U U 1



- F\ -~ J. T. Baker Chemical Ca.
» B 222 Aed School Lan \[; . N.J. 08865
: JILBaker 'azt-Hov.:'o’mer;er-y e.monz”' c'z?ﬁ?" 52151

‘A ® Chemirec « (800) 4246300
Natlonal Aescanse Canter ¥ {800) 4248802
4 Pe40l -02 . : 2-Propanal ' Fage:
Effective: (0S.-0S./88 © Issasd: 12,17.8

--------t---------------------------------------nn----n--n--un---—-------------

SECTION UII - SPILL AND DISPOSAL PROCEDURES (Cantinged)-

o -..------.-.-‘-----.------‘-------------h.---“-------.---------.----..-.-----.

amoking, or flames in arsa. Stop leak if you can do sc without risk, Use
water spray tc reducs vapers. Take up with sand or octher non-cdmbostible

l' , abserbent material and places inte container far later dispesal. Ficah
| fc_ area with water, .

2 -

If J. T. Baker -Solusoth solven: adsorbent is recommended

"'_ for spills of this prodact. :

f'. os e > =

l 3 - Dispose in acoordance with 2l spplicable federal, state, and lcce.‘
envirommental regulations. .

e e o

EFR Hazardowvs Wasis Namber: DAd1 CIgnitable Wasis)
N W TR TR mp m NS RS NE SR E oK N WS RS A Ky T WS NG NS M S S ) A AN W O 5K s Gy 02 A O GE A tul 66 WY O B 30 OF AN SN SN SR AR o S G BN R SE S an A B o kO AN SP X I MR OU M W o BN A T
B SECTION UIII - INDUSTRIARL PROTEICTIVE EQUIZMENT
- :" G AR e BE mE D S T S D R Rk R 0 B S Wl S O T2 N D e N N S W SN W am vn 0 3D 55 W U ful S GG A O S i O N0 S5 SR SN mm A AR B E) o ek OF AL U G NG SE G oF S O B SN NS O 0 2R A N amk
=4 Uentilation: Use general or lccal exhe.us ventilation 45 mesi
s .TLU regoirsments. :
"3° .
Respiratory Protection: Respiratzry pretection reguirsed if airborme
| ERE . o concentrziion sxcseds TLU, Rt concentrations us
¥ to 1000 zzm, a chemical cerizidge respirator with
1 1 crganic vager cariridge is rscommended. Rbove
q ) this 1=oe-,' & self-contained breathing apparaizs
q is recommsnded.
Eyes/Skin Proteciion: Safety gaggles, aniform, aproen, buityl rubber
O B ’ glouves ares rzcommanded.
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SECTION IX -~ STORAGE AND HARNDLING PRECARUTIONS v
‘ z -----------------.--------.-------_---------.-.---------ﬁ.----"---------.-‘-.--
. °¥ SAF-T-DATA'” Storage Color Code: Red _ ' .
; : ded ‘recantions ’ - *
e ’ Bond and ground containers when transferring liguid. Keep container
D tightly clased. Store in a escl, dry, well-ventilated, Flamma.hle liquid
‘ i ! storags area..’ . '
i = SECTION X - TRANSPORTATION DATS AND ADDITIONAL INFORMATION
l _‘ _EOHESI:_C jg.g.[,)
¥ % ‘Proper Shipping Name Isoprogancl ]
B ] Hazard Class Flammable liquid . Tt
7T § UN/NR : UN1218 B
' Labels - FLAMMABLE LIQUID i
. . s i
1 _ Coriinued on Page: S U U 0 l
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i zzaec School Lane Philtiosburg. N,

08865
Jl.Baker 24-Hour Emergency Teleohond™ (201) 8522151 -
VO T T Chemtrec 7 (B00] 424-9300 ;
. . National Response Center # (300) 424-3802
P840l -g2. : 2~Propanol . Page
Effective: 09.0S./88 -Issaed: 12717

SZCTION X - TRANSPORTATION DATA AND ABDITIONAL INFORMATION (Cantinued)

N NA M.
Proper Shipping MName fsoprcpaml
Hazard Class 3.2 .
UN/NA : T UN1218 . . .-
Labels FLAMMAELT LIQUID

.-------_‘----'--------------.------l..---ﬂ-----ﬂ.-'-------‘---------‘-----.---

N/A = Not Applicable or Nnt Available

The information published in this Haterial Safety Data Shezt has been campile
fram cur experi:nce and data presented in variocus technical publicaticna, It
the wser's responsibility to determine the saitabiliiy of this informatien fo
the adopiicn of nesessary safsty grscaations. We reserve the.right to ravise
Material Safety Data Sheetis pe-:.cc.-ca.lly as neu information becomes svailable
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PUBLIC HEALTH Lyme
FACT SHEET Disease

Massachuserts Depariment of Public Health, 150 Tremont Street, Bostos, MA 02111

-

What Is Lyme Disease?

Lyme Dissase Is an infectious disease caused by bacteria that are spread by tiny Infected ticks. Soth peopie and
animals can be infected by Lyme tick bites. Lyme Disaasa can be serious If it is not treated, but § is not fatal.

Where Is Lyfne Disease found? _

Lyme Diseasa can be found all over the United States, but it is most common along the sastcoast, the Great Lakes, and
the Pacific Northwest.

In Massachusstts, Lym ticks are most often found in the coastal areas, istands, and the Connecticut River Valiey in the
westem part of the state. The dissase is most likely 1o be spread batween late May and early autumn, when ticks are
inost aclive. : .

How is L}ine Disease spread?

Lyme ticks cling to plants near the ground in brushy, wooded, or grassy places. “The ficks, which cannot jump cr fty,
climb onto animals and psople who brush against the plants. Very young ticks (called larvas) pick up the basteria that
cause Lyme Disease by biting infacted animals, such as field mice. The bite of older ticks (called nymphs) can pass the
Infection along o the naxt host : :

Lyme ticks are soﬁnyﬂﬁtha larvae are no biggar than the period at the end of this sentence. The ticks live fortwo years,
during which they can infect wild and domastic animals as well as people. .
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Not alf ticks carry Lyme Diseass, and even being bitten by a Lyme bick does not necessarily mean that you will gét the

disaase. The tick must be attached for at least 24 hours to pass on the bacteria, so removing the tick promptly will cut
down your chances of becoming infected. - : .

What are the symptoms of Lyme Disoase?

Earty stage: The first symptomof Lyme Disaase is usually — butnct always — an unusual rash where the tick bit (Often
the tick isn't even noticed, and it drops off bafore the rash appears.) The rash firstappears anywhere from three caystoa
month after the bite. It starts as a smallred area then spreads out, often clearing up In the cantar sok looks like adonut.
Cther skin signs Include buming or iching, hives, rednass of the cheeks and under the eyss, and swollen eyelids with
bloodshot eyes. Flu-iike symptoms such as fever, headache, stiff neck, sore and aching muscies and joints, fatigue,
sore throat, and swollen giands are also commeon in the early siage of Lyme Disease. "

Thesa symptoms often go away by themselves after 3 few waeks, but the person remains infected. Without medical
treatrnent, about half the infected people will get tha rash again in other places on thelr bodies, and many will devalop
more sarious problems later. Treatment with antidiotics clears up the rash within cays and often prevenis later
problems. : , ‘ .

Later stages: Three major organ systams — the joints, nerves, and heart ~— can be affected months after tha lick bite,
although symptems usually show up within four 1o six weeks. People with Lyme Oisease can develop lale-stage
symptoms even if they never got the donut-shaped rash. ) '




About 60% of people with untreated Lyrne Disease get arthritis In their large joints, usually knees, eibows, and wrist
The arthritls can move from joint to joint and became chronic. -

About 109 to 20% of people who don't get traatment develop nerve problems. The most cdmmon symptoms are sever
headache and stiff nack, facial paralysis or other cranial nerve palsies, and weakness or pain (or both) in their hands
arms, feet and/or legs. These symptoms can last for weeks, often shifting from mild to severe and back again.
About §% to 10% of people who don't get reatment develop heart problems, such as inflamed heart muscles or erratic
beart beats.

How Is Lyme Disease diagnosed?

Lyme Disease is easy o diagnose when somecne gets the donut-shaped rash. it is much harder to diagnose withoutthe
rash because other symptoms mimic other diseases, like flu. To help diagnose these cases, doctors can ask the
Massachuseits Department of Public Health or other labs to test their patient’s blood for antibodies to the Lyme

Disease bacleria,

How Is Lyme Diseass treated?

Lyme Disaase can be treated with antibiotic pills if it is diagnosed aarly. Tetracyciine seoems o work best Childrenundar
seven are given penicillin instead because letracycline can stain their permanent teeth. Other antibiotics can be pre-
scribed for people who cannot take tetracyciine or peniciilin. Prompt treatment of oarfy symptoms can pnvont
later and more serious probiems. :

How can you prevent Lyme Disease?

The onlyknown way to get Lyme Diseasais from the bite of an Infected tick. The best ways to prevent Lyme Diseass are
to know where these ticks are found, avoid these placas, and promptly remove the tick if youdo getbitten. ¥ youliveinor
visit 2 high-risk area, follow thess tips:

* Don't walk barelegged in tafl grass, woods, of duneé where ticks maiy live.

s |f you do walk in these places, wear a long-sleeved shin. jong pants, high aock.s (with pants tucked tightly into the
$OCKS), and sneakers. L:ght co!ors will help you spot ticks on your clothes before they reach your skin,

. Usahsectrepenants mademmosET(checkmelabenonmskm andmemesmadewnhpermeb‘mnon
your ¢lothes.

* Checkforticks avery day. Their favorite placas are on the legs, thighs and groin In the a:mpﬂs. along the hairiing, and
in or behind the aars. Tha ticks are tiny, 50 look for new “freckiss.”

e Yoremovea tick, use tweezersto grip the body firmly and pull R straight out. if wﬁ mustusa yo-urﬁngers. protectyour
fingertips with a plastic bag or a lissua and wash your hands afterward. Put antiseptic on the bits. :

"« Drown the tick In aicohol or kerosene. (Never leave these liquids where children can reach them.)

e Knowthe symptoms of Lyme Disaass. i you have been someplacae llkely to have ticks between May and sarly
autumn and you develop Lyme Disease symptoms — especially if you gat a donut-shaped ragh — m adoctor
right away. Early treatrnent can prevent later problams.

Where can you get more information?-

Your local board of health
Listad in the telephone book under local government

Massachusetts Department of Public Health
Division of Epidemiciogy {617) §22-3700, x420 or 425
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