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ATTACHMENT B
DATA VALIDATION MEMO

TRANSMITTAL
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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 Completed Proofed Comments

(Y/N) (Y/N) (Y/N)

Memo

Data Summary Tables

IORDA Form

Worksheets

PE Scores

Field Notes

CSF Audit

DQO Summary Form

L99-375.019
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TRC SOP No. 020
Version 4.0

June2,2000
Page 2 of 3

2.0 PROCEDURES

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

" Shallow (up to 6-feet deep); and

* Deep (more than 6-feeet deep).

2.1 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 %-inch diameter and a heavy hammer are
sufficient. A bar punch equipped with insulated handles is better for numerous holes. It is a
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 to 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
Forn (Attachment A and B) should be used to record:

- Instrument(s) used and calibration procedure

L2000-181 SOP No 020

t. . .



TRC

- Sample ID and depth
- Description of soil cover
- Reading or measurement

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

.2 Deep (More Than 6-Feet Deep)

" Same general procedures as above.

* Use portable power augers or truck-mounted augers.

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

* Detail in logbook the sample location, ID, and time. The TRC Soil Vapor Sun
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 x
resistance could be from a gas pipe or an electrical cable.

* Before using powered equipment, confirm that there are no underground utilitii
location(s) selected.

0 Use non-sparking equipment and procedures and monitor for methane explosivre limits.

L2000-181 SOP No 020
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APPENDIX A

AIR MONITORING FORM

L2000-182 Rev. I



AIR MONITORING RECORD

Date:Project:

Technician performing monitoring:

Instrument Data

Instrument No. Type & Model Serial No.

1
2
3

Field Calibration Data

Instrument Calibration Calibration Verification Verification Verification

No. Gas & Cone. Time Time Time Time

1
2
3

Air Monitoring Data

Time Instrument No.-Type Concentration Notes

L2000-182 Rev. I



APPENDIX B

TAILGATE SAFETY MEETING FORM
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Date:_

Client:_

Site Location:-

Scope of Work:

FIELD SAFETY MEETING FORM

Time: Job Number:

Address:

Safety Tooics Presented

Protective Clothing/Equipment:

Chemical Hazard

Physical Hazard:

Special Equipment:

Other:

Emergency Procedures:

Hospital Address and Route:

Attendance Record

Names:

L2000-182 Rev. 1
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INJURY/ACCIDENT FORMS
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-A- rAm 401-C11 A r aJW LO A AkuAL ^At r.reW N L - /DLrA.' 1LNT FK

600 WASHINGTON STREET, BOSTON, MASSACHUSETTS 03111

EMPLOYER'S FIRST REPORT OF INJURY
(To be tied only for those injuries resulting in five lost work days.)

Please print ortype legibly. Incorrect illegible or Incomplete forrns win be returned
L EMPLOYEE 1- Name . socls ey Nun FQROFFICEUSE

DATA 0.... .~. -'~.''DONQTWRITE IN
3. Home Address p4O. & Sr City State. Zip Cod).HmTel. *.

. MaritaelS Se 7. Date of Sirt 9MDO/if)l.. & No. of Dependents
Ohnle DMrred D Male D Female '-'* -*-

Ba. Regular Occupon 9b. Occupaton when knured mo dffen B. No.u t days on non-regular job when

ft Nowkinlnin rerpcI~ 11. If a Avenile. was an eployment date or permit on me?
Iyr 11.... D D Yet D No

IL EMPLOYER 12. EmployerName .. ,. - 12. E.I.WcUMBER
DATA - .E

14. Of&*e Addres 940. & Street City. Stat. Zip Caoe - - IL-5 Telephone 0

V
I. Name and Address of Insurance Company (not ageng provding your Womr' Compensation Coveasge

17. Nasre of BtiSnUSs or AdM MnfturlAed- 1s. 1 Idfty (SZC) Code .. - . .

UL EMPLOYEE 16. PIece or Hourly Wrer 20. Hourly Wage 21. Heus wared 22. Days wored
WAGE DATA Q Piece D Hourly S. perday.. w week.

23. Provide esdmad value of meats lumiahed te employee sach week and 24. Gross Aver. Weeldy Waga
essmated weeldy value of any oding.t fuel.et fmmied: 5. .....

IV. OCCUPATIONAL INJURY 25. DaduoIrWi 9AM/DO/YY 2. was Injured paid in tsor ti day
OR ILLNESS DATA ' . * E yes E3 o

27. Date Disantiy bfgan 28. Dme of FiSh Work Oay .oL 2. dMaed ength o D ay in sys
(MM/DDW ) *d(MMDdaya

30. h4ury Type Code - 31. Pdary Body Pt Code.. 3 Code

33. Olher injury descriptors (Check al hW apply)
a. bjury direc result of a single socident
b. Injury resulted from uwulave conion
c. "nur represents a chroIo/recurrin disease .Q]
t Injury resulted rm ioxic/hazardous uance C

34. Adrs or Locafon where injury/iness occurred 35. On em ployer's 36. Empl0oes Dpn

OYes QINo-
3?. if injured has returned to wont

a. Date of Return (MM/DDfYY) b. Weeldy Wage £ -. At what occupation?

38. To Whom and when was inury/Illness reporte? 39. If 1ijured has died (MM/DD/YY
enter date of dam / 1 -1

AZ Name and Address of Winesser

41. Name and Afres of Physicimn 42. Name and Address of Hospital

V. ACCIDENT 43. Desete fully how accideMlnjwy occurred.
INFORMATION

eneamyTide -Otte

lease file Ongnal wit the D.LA. copies to both insurer and employee within five days, excluding Sundays and holdays. ftrom date In box 02L Pal
;!r:y wir re0crtng re.u:remerts may resut in a line. Itury Type and Body Part codes are listed on eIv
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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)

Name (Printed)

Name (Printed)

Name (Printed)

Name (Printed)

Name (Printed)

Name (Printed)

Name (Printed)

Name (Printed)

Signature

Signature

Signature

Signature

Signature

Signature

Signature

Date

Date

Date

Date

Date

Date

Date

Date

Date

Signature

Signature

Signature Date

L2000-182

0

0

Name (Printed)

Rev. I
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ToxFAQs

Stoddard Solvent
CAS# 8052-41-3

September 1996

Stoddard Solvent
There is no molecular representation since this substance
is a mixture of many compounds.

N E KAY

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 tmits 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 vamoline; its registered trade names are Texsolve S@ and Varsol 1. It is a chemical

0

ATSD R

Chip m Finde -r



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 Services (DHHS).

What happens to Stoddard solvent when it enters the environment?

Because Stoddard solvent is a mixture of many chemicals, these chemicals 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
e sink down to the sediment in water and
* be broken down by microorganisms in water, soil, or sediment.

It is not known. 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 might 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
follow 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 dizziness,
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 animals.

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. They also cannot tell whether you will
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 (NIOSH) 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

.5. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ToxFAQs Home Page

Link to ATSDR Science Comer

Link to ATSDR Home Page

ATSDR Information Center IATSDRIC@cdc.gov /1-800447-1544

0
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STODDARiD SOLVENT

MSDS Number: 56588 -- Effective Date: 12108196

1. Product Identification

Synonyms: White spirits; Mineral spirits type I; Petroleum distillate
CAS No.: 805241-3
Molecular Weight: Not applicable to mixtures.
Chemical Formula: >65% C1O or higher hydrocarbons
Product Codes: V1 10

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-DATAR) Ratings (Provided here for your convenience)



Health Rating: 1 - Slight
Flammability Rating: 2 - Moderate
Reactivity Rating: 0 - None
Contact Rating: 1 - Slight
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES;
CLASS
Storage Color Code: Red (Flammable)

Potential Health Effects

Inhalation:
Effects are typically 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 ingestion of much smaller amounts may
cause lung edema and possible death because of aspiration into lungs.

Skin Contact:
The defatting action of this 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 artificial 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.

Thoroughly clean shoes before reuse.

Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and

upper eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

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 roontempeture. Flash point may range between 38-40
C. Contact with strong oxidizers may cause fire.

Explosion:
Above flash point, vapor-air mixtures are explosive within flammable limits 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 impervious 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.

Odor:
Kerosene-like.

Solubility:
Insoluble in water.

Density:
0.79

pH:
No information found.

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

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

Melting Point:
No information found.

Vapor Density (Afr=1):
4.8

Vapor Pressure (mm Hg):
ca. 5 0 25C (77F)

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\------------------------------------------------------
--- NTP Carcinogen---

Ingredient Known Anticipated IARC Category
- - -- - - -- ---- - -- - -- - - - - - - - - - - -- - - - - - - - ------- - - -

Stoddard Solvent (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: mI
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: M
Information reported for product/size: 20L

15. Regulatory Information

-------- \Chemical Inventory Status - Part 1\---------------------------------
Ingredient TSCA EC Japan Australia

Stoddard Solvent (805'2-41-3) Yes .Yes No Yes

--------- \hemical Inventory Status - Part 2\--------------------------------
-- Canada--

Ingredient Korea DSL NDSL Phil.

Stoddard Solvent (8052-41-3) Yes Yes No Yes

-------- \Pederal, State & International Regulations - Part 1\----------------
-SARA 302- ------ SARA 313------

Ingredient RQ TPQ List Chemical Catg.

Stoddard Solvent (8052-41-3) No No No No

------- \Federal, State & International Regulations - Part 2\----------------
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

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. AFFEC1'S CENTRAL
NERVOUS SYSTEM. MAY AFFECT KIDNEYS. FLAMMABLE LIQUID AND
VAPOR. HARMFUL IF INHALED. CAUSES IRRITATION TO SKIN, EYES AND
RESPIRATORY TRACT.

Label Precautions:
Keep away from heat, sparks and flame. Avoid breathing vapor. Keep container closed.
Use only with adequate ventilation. Wash thoroughly after handling. Avoid contact with
eyes, skin and clothing.

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 lungs.
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:

Malllnckrodt Baker, Inc. provides the information contained herein in good faith
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.

Prepared by: Strategic Services Division
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1926.651 Specific Excavation Requirements (Integrated)

* II W E NDER Federal and State Regulations, April 2000
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Citation: Title 29, Part 1926
Jurisdiction: Federal Document Date: August 9, 1994 Page Count: 4

Section Title: 1926.651 Specific Excavation Requirements (Integrated)
Subject health & safety, employee, inspection, design, safety, construction, operating,
Terms: compliance
Source: Integrated Document

§ 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.
(ii) 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%3 dl4827)&cp=1&r date=20000
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1926.651 Specific Excavation Requirements (Integrated) Page 2 of 4

(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 warning 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.
(iii) 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.
(i) 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.
(ii) 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

http://www.ihsenv.com/products.c.../docview.cgi?where=(ftcid%3d14827)&cp=1&rdate=20000 5/31/00



1926.651 Specific Excavation Requirements (Integrated)

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 compliance with paragraphs (h)(1)
and (h)(2) of this section.
(i) 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:
(i) 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.
(j) 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 increasing 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 similar operations,
temporary wells, pits, shafts, etc., shall be backfilled.
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1926.651 Specific Excavation Requirements (Integrated)

[As amended at 59 FR 40672, Aug. 9, 1994]
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1926.652 Requirements for Protective Systems (Integrated)

* I iIUIWIIIENFL Federal and State Regulations, April 2000
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Citation: Title 29, Part 1926

Jurisdiction: Federal Document Date: October 31, 1989 Page Count: 4

Section Title: 1926.652 Requirements for Protective Systems (Integrated)

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

Source: Integrated Document

§ 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.
(ii) 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.
(i) Designs of sloping or benching 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 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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1926.652 Requirements for Protective Systems (Integrated)

(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 j obsite, 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 Option (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.
(iii) 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 job site

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.
(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) 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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1926.652 Requirements for Protective Systems (Integrated) Page 3 of 4

(ii) 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.. (iii) 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 indication of possible failure of the remaining members of the structure or
possible cave-in of the sides of the excavation.
(vi) Backfilling shall progress together with the removal of support systems from excavations.
(2) Additional requirements for support systems for trench excavations.
(i) 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.
(ii) 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.
(iii) 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.

II hi. S
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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 a 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. Cohesive 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:
(i) The soil is fissured; or
(ii) The soil is subject to vibration from heavy traffic, pile driving, or similar effects; or
(iii) 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 classified 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
(ii) 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: IV), 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
(iii) 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: IV) 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.
(ii) 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.
(iii) 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 after 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.
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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 deposit shall be
determined from Table B-I of this appendix.
(3) Actual slope.
(i) 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-

Table B-1. -- Maximum Allowable Slopes

Maximum Allowable Slopes (H:V) (1
Soil or Rock Type for Excavations less Than 20 Feet Deept3)

Stable Rock Vertical (90*)
Type A{2) 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: lV (630) 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: lV (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-.4: EXCAVATIONS MADE IN LAYERED SOILS.

.. .. .A. .
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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 4 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.
(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.
(i) 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).
(ii) 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.
(0 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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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

OSpace 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 j 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 C-1.1. -- Timber Trench Shoring -- Minimum Timber Requirements*

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

---------------------------------------------------------------------------------------

Size (actual) and Spacing of Me
-- -----------------------------------------------------------

Cross Braces
-- ----------------------------------------

I Width of Trench (Feet) | Wales
Depth I ----- -----------------------
of I Horiz. I I i I I Vert. I I Ve

trench I spacing I Up to I Up to I Up to I Up to j Up to I spacing I Size I spa
(feet) | (feet) I 4 1 6 1 9 I 12 1 15 1 (feet) | (in) 1 (fe
-----------------------------------------------------------------

I I I I I I Not |
5 | Up to 6 1 4 x 4 I 4 x 4 I 4 x 6 1 6 x 6 1 6 x 6 I .4 I Req'd | -

| I | I Not |
To Up to 8 1 4 x 4 1 4 x 4 | 4 x 6 I 6 x 6 1 6 x 6 | 4 L Req'd 1 -
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1 | | | | | | 1
10 I Up to 10 1 4 x 6 1 4 x 6 1 4 x 6 1 6 x 6 | 6 x 6 1 4 1 8 X 8 1 4

Up to 12 I 4 x 6 4 x 6 1 6 x 6 1 6 x 6 1 6 x 6 4 18 X 8 4

|I | I 1 |I I Not
10 1Up to 6 1 4 x 4 1 4 x 4 [ 4 x 6 | 6 x 6 | 6 x 6 1 4 1 Req'd

To |Up to 8 | 4 x 6 1 4 x 6 | 6 x 6 1 6 x 6 1 6 x 6 1 4 1 8 X 8 | 4

15 IUp to 10 | 6 x 6 | 6 x 5 | 6 x 6 1 6 x 8 6 X 8 1 4 [ 8 X 10 1 4

lUp to 12 I 6 x 6 1 6 x 6 1 6 x 6 1 6 x 8 1 6 x 8 I 4 I 10 x 10 1 4

15 lUp to 6 1 6 x 6 1 6 x 6 | 6 x 6 | 6 x 8 1 6 x 8 1 4 1 6 x 8 1 4
I I I | | | I |I

To | Up to 8 | 6 x 6 1 6 x 6 1 6 x 6 1 6 x 8 1 6 x 8 I 4 1 8 x 8 1 4
| | | | 1 | |I

20 I Up to 10 8 x 8 1 8 x 8 | 8 x 8 1 8 x 8 | 8 x 10 4 | 8 X 10 [ 4

I Up to 12 | 8 x 8 1 8 x 8 1 8 x 8 | 8 x 8 | 8 x 10 4 | 10 x 10 ] 4
| 1 1 |

Over I
20 | See Note 1

* Mixed oak or equivalent wijth a bending strength not less than 850 psi.
** Manufactured members of jequivalent 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)

Size (actual) and Spacing of Me
----------------------------------------------------------------------------

Cross Braces
I----------------------------------------------------I

I Width of Trench (Feet) | Wales
Depth I ------------------------------------------------------------------
of I Horiz. |I I I I I Vert. I |

trench I spacing I Up to I Up to I Up to I Up to I Up to I spacing I Size I
(feet) I (feet) | 4 1 6 1 9 I 12 1 15 I (feet) I (in) I

5 I Up to 6 1 4 x 6 1 4 x 6 I 6 x 6 | 6 x 6 | 6 x 6 I 5 I 6 x 8 1

To l Up to 8 1 6 x 6 1 6 x 6 j 6 x 6 I 6 x 8 1 6 x 8 I 5 | 8 X 10 1

10 1 Up to 10 | 6 x 6 1 6 x 6 | 6 x 6 1 6 x 8 | 6 x 8 1 5 | 10 x 10 |

I See Note I
I I I

10 I Up to 6 | 6 x 6 l 6 x 6 1 6 x 6 1 6 x 8 1 6 x 8 I 5 1 8 x 8 I
|I I I I I I I I. To J Up to 8 1 6 x 8 1 6 x 8 1 6 x 8 | 8 x 8 | 8 x 8 1 5 I 10 X 10 1
SI I I I I I | 1

15 1 Up to 10 8 x 8 1 8 x 8 8 x 8 6 8 x 8 1 6 x 10 I 5 1 10 x 12 1
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Appendix C to Subpart P Timber Shoring for Trenches (Integrated) Page 6 of 9

| See Note I

a I 1 |

15 | Up toE 6 6x 8 l 6sx L6 x 1 |8 x8 1 8x 8 I 5 I 8Oxi10

To I Up to 8 8 x 8 8 x 8 8 x 8 8 x 8 8 x 10I 5 1 10 x 12 1
I I I | | I |I

20 Up to 10 8 x 10 8 x 10 8 x 10 8 x 10 10 x 10 5 12 x 12

| See Note |
I 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*

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

Size (actual) and Spacing of Me
I------------------------------------------------------------------------------

Cross BracesS I --------------------------------------
I Width of Trench (Feet) | [ Wales

Depth ------------------------------------------------------------------
of I Horiz. I I | | [ | Vert. I

trench l spacing | Up to I Up to Up to I Up to I Up to | spacing | Size
(feet) (feet) 1 4 1 6 | 9 | 12 I 15 | (feet) [ (in)

5 IUp to 6 6 x 8 1 6 x 8 6 x 8 8 x 8 8 x 8 5 8 X 10

To | Up to 8 J 8X 8 8 X | 8 X 8 8 X 8 1 8 X 10 5 10 x 12

10 1 Up to 10 I 8 x 10 8 x 10 8 x 10 8 x 10 1 10 x 10 5 12 x 12

1 See Note I
I 1

10 Up to 6 8 x 8 8 x 8 8 x 8 l 8 x 8 1 8 x 10 | 5 1 10 x 12
I I I| | | I[

To Up to 8 8 x 10 8 x 10 8 x 10 8 x 10 1 10 x 10 1 5 1 12 x 12I

15 | See Note
1 |

See Note 1

15 Up to 6 8 x 10 8 x 10 8 x 10 8 x 10 10 x 10 5 12 x 12
|I | | | | I I IO To I See Note |

20 | See Note
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1 1
See Note
I 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-2.1. -- Timber Trench Shoring -- Minimum Timber Requirements*

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

---------------------------------------------------------------------------------------

Size (S4S) and Spacing of Membe
-----------------------------------------------------------------------------

Cross Braces
I-----------------------------------------------------I

I Width of Trench (Feet) | Wales
Depth I I------------------ -__

of I Horiz. I I I I I I Vert. I I Ve
trench I spacing I Up to I Up to I Up to I Up to I Up to I spacing I Size I spa
(feet) I (feet) 1 4 1 6 I 9 I 12 I 15 1 (feet) I (in) I (fe
---------------------------------------------------------------------------------------

I I I I I I I Not | No
5 Up to 6 I 4 x 4 4 x 4 | 4 x 4 1 4 x 4 1 4 x 6 1 4 1 Req'd [ Re

|INot I No
To Up to 8 1 4 x 4 1 4 x 4 1 4 x 4 | 4 x 6 1 4 x 6 1 4 1 Req'd | Re

10 IUp to 10 | 4 x 6 1 4 x 6 I 4 I 8 x 8 4

Up to 12 1 4 x 6 | 4 x 6 I4 x 6 1 6 x 6 6 x 6 4 | 8 x 8 4

------------------------------------------------------------------------------------
II I I I I I Not I No

10 1 Up to 6 1 4 x 4 I 4 x 4 I 4 x 4 1 6 x 6 1 6 x 6 1 4 1 Reg'd I Re

To l Up to 8 1 4 x 6 1 4 x 6 4 x 6 | 6 x 64

15 1 Up to 10 6 x 6 1 6 x 6 1 6 x 6 I 6 x 6 6 4

[ Up to 12 I 6 x 6 | 6 x 6 6 x 6 6 x 64
------------------------------------------------------------------------------------
15 I Up to 6 1 6 x 6 6x6 6x6 6x6 6x6 1 4 6x8 1 4

To I Up to 8 1 6 x 6 6x616x616x6 6x6 I 4 8X8 4

20 I Up to 10 I 6 x 616x6 6x616x616x8 4 8x.0 4

I Up to 12 6 x 6 16x616x616x8 6x8 4 1 8x121 4

Over |.20 1See Note 1
--------------------------------------------------------------------------------------------
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* Douglas fir or equivalent with a bending strength not less than 1500 psi.
** 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)

Size (S4S) and Spacing of Membe
----------------------------------------------------------------------------

Cross Braces
---------------------------------------------------
|. I Width of Trench (Feet) | | Wales

Depth I I----------------------------------------------------------------
of I Horiz. I I I I I Vert. I I

trench I spacing I Up to I Up to I Up to I Up to I Up to I spacing I Size
(feet) I (feet) | 4 I 6 I 9 1 12 1 15 1 (feet) I (in) I

5 IUp to 6 4 x 6 4x6 4x6 1 6x6 6 x 6 | 5 1x

To | Up to 8 4 x 6 1 4 x 666 x 6 1 6 x 6 | 5 I8X8
I I I I I I I

10 1 Up to 10 I 4 x 6 1 4 x 6 | 6 x 6 1 6 x 6 | 6 x 8 | 5 1 8 x 10

I See Note I
1 1 |

10 I Up to 6 1 6 x 6 1 6 x 6 | 6x x 8 16 x 8 | 5

To | Up to 8 6 x 8 16 x 8 1 6 x 8 I x 8 8 x 8 5 X

15 I Up to 10 6 x 8 6 x 8 8 x 8 8 x 8 1 8 x 8 5 110x121

| See Note |

-----------------------------------------------------------------------------------
15 IUptoE 6 l lx816x816x 16x8 18x8 1 5 1 6 X 81

I I I I I I I I I

To IlUptoB8 1 6x 86x 86s8 l1s 8 xS81 Ix8 1 5 1 10 x12 1

20 1UptolO18 18X8 I8 Ix8 18x81 8Ix 8 1 5 1 12 x 12 1

ISee Note

11

Over ISee Note

20 1

*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)

---------------------------------------------------------------------------------------

Size (S43) and Spacing of Membe
-----------------------------------------------------------

Cross Braces
----------------------------------------

I I Width of Trench (Feet) | | Wales
Depth I I--------------------- -------------
of I Horiz. I I | 1 1 1 Vert. I [

trench I spacing I Up to I Up to I Up to | Up to I Up to I spacing I Size
(feet) I (feet) 1 4 1 6 I 9 | 12 1 15 1 (feet) I (in) I
-----------------------------------------------------------------

5 Up to 6 6 x 6 6 x 6 16 x 6 1 6 x 6 1 8 x 8 1 5 1 8 x 8

To Up to 8 6 x 6 | x 6 6 x 6 1 8 x 8 1 8 x 8 1 5 | 10 K 10

10 |Up to 10 | 6 x 6 16 x 6 | 8 x 8 | 8 x 8 | 8 x 8 5 1 10 x 12

| See Note

-----------------------------------------------------------------

10 I Up to 6 | 6 x 8 1 6 x 8 1 6 x 8 1 8 x 8 1 8 x 8 | 5 | 10 x 10 1
I I I I I I I I I

To IUp to X 8 8 x 8 1 8 x 8 1 8 x 8 | 8 x 8 1 5 1 12 x 12 1

15 | See Note |
| 1 |

| See Note |

-----------------------------------------------------------------[ 1 |

15 IUp to 6 8 x 8 8 x 8 1 8 x 8 8 x 10 8 x 10 I 5 1 10 x 12 1

To 1 See Note I
1 |

20 | See Note |
I 1[

See Note |
[ 1 |

-----------------------------------------------------------------

Over I See Note
20 | 1
-----------------------------------------------------------------

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

U S U
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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 & 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.
(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.
(i) 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).
(ii) 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 vertibal 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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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

O 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 C-1.1. -- Timber Trench Shoring -- Minimum Timber Requirements*

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

Size (actual) and Spacing of Me
----------------------------------------------------------------------------

Cross Braces

---------------------------------------------------------I
| Width of Trench (Feet) | | Wales

Depth I --------------------------------------------------------------------
of I Horiz. |I I I I I Vert. . I Ve

trench I spacing | Up to I Up to I Up to I Up to I Up to I spacing I Size I spa
(feet) I (feet) | 4 | 6 | 9 1 12 1 15 | (feet) I (in) l(fe

|I 1 I I I I Not i
5 I Up to 6 1 4 x 4 | 4 x 4 1 4 x 6 I 6 x 6 | 6 x 6 | 4 1 Req'd [ -

| I I | | | | Not |
To [ Up to 8 4 x 4 1 4 x 4 1 4 x 6 | 6 x 6 | 6 x 6 | 4 I Req'd I -
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1 1 1 1 I I I 1 1
10 IUp to 101 4 x 6 I 4 x 6 1 4 x 6 1 6 x 6 6 x 6 4 18 x 8 4

Up to 12 4 x 6 4 x 6 6 x 6  I6 x 6 6 x 6 4 I x8 I 4

|Not
10 jUp to 6 1 4 x 4 14x4 4x 6 1 6 x 6 6 x 6 4 IReq'd I -

[ r I II
To. Up to 8 | 4 x 6 I 4 x 6 | 6 x 6 1 6 x 6 I 6 x 6 4 I8 x 8 4

15 I Up to 10 | 6 x 6 6 x 5 | 6 x 6 1 6 x 8 | 6 x 8 1 4 8 x 10 1 4
I 1 1 |
I Up to 12 J 6 x 6 1 6 x 6 1 6 x 6 I 6 x 8 | 6 x 8 4 10 x 10 4

15 I Up to 6 | 6 x 6 6 x 6 6 x 6 1 6 x 8 1 6 x 8 1 4 6 x 8 | 4
I I II I |

To lUp to 8 | 6 x 6 16 x 6 6 x 6 1 6 x 8 | 6 x 8 4 8 x 8 | 4

20 IUp to 10 8 x 8 8 X 8 | 8 x 8 1 8 x 8 1 8 x 101 4 8 x 10 1 4

Up to 12 | 8 x 8 1 8 x 8 1 8 x 8 1 8 x 8 8 x 10 4 | 10 x 10 } 4

Over |
20 1 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*

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

--------------------------------------------------------------------------------------

Size (actual) and Spacing of Me
---------------------------------------------------------------------------------

Cross Braces
---------------------------------------------------------

I Width of Trench (Feet) Wales
Depth I ------------------ ___-_-_

of I Horiz. } I I I Vert. I
trench I spacing | Up to I Up to I Up to I Up to I Up to I spacing I Size I
(feet) I (feet) I 4 I 6 | 9 | 12 1 15 1 (feet) I (in) |--------------------------------------------------------------------------------------
5 I Up to 6 1 4 x 6 4 x 6 I 6 x 6 1 6 x 6 6 x 6 1 5 | 6 x 8

To Up to 8 | 6 x 6 1 6 x 6 I 6 x 6 I 6 x 8 l 6 x 8 I 5 I 8 x 10

10 I Up to 10 6 x 6x6 1 6 x 6 x 8 6 x 8 I 5 | 10 x 10
I II | |

See Note I
| 1 |

-------------------------------------------------------------------------------
10 1 Up to 6 6 x 6 1 6 x 6 1 6 x 66 x 8 1 6 x I 5 X

To J Up to 8 6 x 8 16 x 8 6 x 8 8 x 8 l 8 x 8 XI I I II II 1

15 I Up to 10 1 8 x 8 i 8 x 8 1 8 x 8 I 8 x 8 1 6 x 10 1 5 1 10 x 12 I
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1 1 | | | | | 1
j See Note

| 1 |

W 15 |IUp to 6 I6xB8 6 x8 |16x 8 |18 x8 |I8x I 5 I 8Bsl10

To lUp to 8 I8 x 8 8x8 8x 8 8 l8 x 10 I 5 1 10 x 12 1

20 Up to 10 |8 X 10 x 10 8 x 10 |8 X 10 10 x 10 1 5 1 12 x 12

| See Note I
| 1 I

-----------------------------------------------------------------------------------
Over I 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) = 80 x H + 72 psf (2 ft Surcharge)

------------------------------------------------------------------- --------------------
Size (actual) and Spacing of Me

-----------------------------------------------------------------------------
Cross Braces

@ 1 -------------------------------------------------------I
I Width of Trench (Feet) Wales

Depth I -------------------
of | Horiz. I | | | Vert. |

trench | spacing I Up to I Up to I Up to I Up to I Up to I spacing I Size I
(feet) I (feet) 1 4 1 6 | 9 1 12 I 15 | (feet) I (in) I---------------------------------------------------------------------------------------
5 l Up to 6 l 6 x 8 6 x 8 l6 x 88 x 8 8 x 8 5 l 8 x 10

To Up to 8 B x 8 8 x 8 8 x 8 8 x 8 8 x 10 5 | 10 x 12

10 Up to 10 8 x 10 8 x 10 8 x 10 8 x 10 10 x 10 5 12 x 12

| See Note |
| 1

---------------------------------------------------------------------------------------
10 Up to 6 8 x 8 8 x 8 8 x 8 I8 x 8 8 x 10 5 10 x 12

To IUp to 8 x 10 8 x 10 8 x 10 8 x 10 10 x 10 5 12 x 12

15 See Note I
| 1 |
| See Note |
| 1

---------------------------------------------------------------------------------------
15 IUp to 6 8 x 10 1 8 x 10 8 x 10 8 x 10 10 x 10 5 |12 x 12

O To j See Note I
[ 1

20 I See Note I
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S 1 
I See Note
| 1

W 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-2.1. -- Timber Trench Shoring -- Minimum Timber Requirements*

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

-----------------------------------------------------------------

Size (S4S) and Spacing of Membe
-----------------------------------------------------------

Cross Braces
-- ---------------------------------------- I

I [ Width of Trench (Feet) Wales
Depth ----------------------------------
of | Horiz. |I I I I Vert. I I Ve

trench I spacing | Up to I Up to I Up to I Up to I Up to I spacing I Size I spa
(feet) (feet) 4 I 6 1 9 1 12 1 15 I (feet) l (in) l (fe
-----------------------------------------------------------------

I I I I I I I Not No
5 [ Up to 6 I 4 x 4 I 4 x 4 | 4 x 4 I 4 x 4 | 4 x 6 I 4 | Req'd I Re

|INot I No
To I Up to 8 4 x 4 4 x 4 4 x 4 4 x 6 4 x 6 4 tReq'd I Re

10 I Up to 10 4 x 6 4 x 6 4 x 6 6 x 6 6 x 6 4 |8x8 | 4

[Up to 12 4 x 6 4 x 6 4 x 6 6 x 6 6 x 6 4 8 x 8 4

-----------------------------------------------------------------

I I 1 I I I Not i No
10 Up to 6 4 x 4 4 x 4 4 x 4 6 x 6 I 6 x 6 1 .4 1 Req'd I Re

To Up to 8 4 x 6 4 x 6 4 x 6 J6 x 6 | 6 x 6 4 |6 x 8 4

15 Up to 10 6 x 6 1 6 x 6 6 x 6 6 x 6 6 x 6 4 8 x 8 4

|Up to 12 6 x 6 1 6 x 6 1 6 x 6 6 x 6 6 x 6 4 I8 x 10 4
-----------------------------------------------------------------

15 Up to 6 6 x 6 6 x 6 6 x 6 6 x 6 6 x 6 4 6 x 8 4

To lUp to 8 6 x 6 6 x 6 6 x 6 6 x 6 6 x 6 4 8 8 4

20 Up to 10 6 x 6 6 x 6 6 x 6 6 x 6 j6 x 8 4 8 X 10 4

[Up to 12 6 x 6 6 x 6 |6 x 6 6 x 8 |6B 4 | 8x 12 4

Over |

. 20 1 See Note 1
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* ouglas fir or equivalent with a bending strength not less than 1500 psi.
** 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)

---------------------------------------------------------------------------------------

Size (S4S) and Spacing of Membe
-----------------------------------------------------------

Cross Braces
----------------------------------------- 1

I Width of Trench (Feet) Wales
Depth I------------------- ---- ----- - -
of I Horiz. I I I I I I Vert. I

trench I spacing I Up to I Up to | Up to I Up to I Up to I spacing I Size
(feet) I (feet) | 4 1 6 1 9 I 12 | 15 1 (feet) I (in) I
-----------------------------------------------------------------

5 1Up to 6 4 x 6 1 4 x 6 1 4 x 6 1 6 x 6 1 6 x 6 1 5 | 6 x 8

To |Up to 8 | 4 x 6 | 4 x 6 1 6 x 6 1 6 x 6 1 6 x 6 5 | 8 X 8

10 Up to 10 4 x 6 14 x 6 1 6 x 6 x 6 6 x 8 1 5 | 8 x 10

See Note [

-- - - - ---------------------------------------------------

10 Up to 6 6 x 6 x 6 6 x 6 6lx8 16 x 8 5 18 x 8

To | Up to 8 | 6 x 8 6x 6 x 8 | 8 x 8 8 x 8 | 5 | 10 x 10

15 1 Up to 10 6 x 8 1 6 x 8 x8 1 8 x 8 8 x 8 5 1 10 x 12

| See Note I
1 |

-----------------------------------------------------------------

15 | Up to 6 1 6 x 8 | 6 x 8 1 6 x 8 6 x 8 I8 x 8 5 | 8 x 10

To l Up to 8 | 6 x 8 l 6 x 8 | 6 x 8 | 8 x 8 | 8 x 8 1 5 1 10 x 121

20 Up to 10 1 8 X 8 | 8 X 8 I 8 X 8 1 8 X 8 | 8 X 8 | 5 1 12 x 121
I I I I |

| See Note |
| 1 |

-----------------------------------------------------------------

Over I See Note
20 | 1
-----------------------------------------------------------------

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
*0 ** 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)

Size (S4S) and Spacing of Membe
-------------------------------------------------------------------------------

Cross Braces I
---------------------------------------------------

I Width of Trench (Feet) | Wales
Depth I --------------- -------------------------------------------
of I Horiz. I I I I I Vert. I

trench I spacing | Up to I Up to I Up to I Up to I Up to I spacing I Size I
(feet) I (feet) I 4 1 6 1 9 | 12 I 15 1 (feet) I (in) I

5 | Up to 6 1 6 x 6 I 6 6 | 6 x 6 6 x 6 O8 x 8 5 1 8x8 I

To | Up to 8 1 6 x 6 x 6 1 6 x 6 8 x 8 8 x 8 | 5 10 X 10

10 1 Up to 10 1 6 x 6 l 6 x 6 1 8 x 8 8 x 8 1 8 x 8 1 5 1 10 x 12

1 See Note I
1 1 |

10 I Up to 6 | 6 x 8 1 6 x 8 I 6 x x 8 1 8 x 8 1 5 | 10 x 10 1

To IUp to x 8 | 8 x 8 8 x 8 1 8 x 8 1 8 x 8 1 5 1 12 x 12 1

15 | See Note |
1 |

See Note I

15 Up to 6 | 8 x 8 1 8 x 8 1 8 x 8 18 x 10 1 B x 10 | 5 | 10 x 121

To See Note I
1 |

20 | See Note
1 |

| See Note |
| 1 |

Over I See Note
20 | 1

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

Copyright C 2000 IHS Environmental Information, Inc.
All Rights Reserved.
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(a) Scope. This appendix contains informa-
tion that can be used timber shoring is pro-
vided 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 g1928.652(o)(l). Other timber shoring
confignrations other systems of support
such as hydraulio and pneumatic systems;
and other protective systems such as slop-
Ing, benching. shielding, and freezing sys-
tems must be designed in accordance with
the requirements set forth in I1926.652(b) and
61926.652(o).

b) Soil Classfication. 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 clas-
alfication method set forth In appendix. A or
subpart P of this part,

(c) Presenfatin of Information. Information
is presented In several forms as follows;

(1) Information Is presented in tabular
form in Tables 0-1.1, 0-1.2, and 0-1.8. and Ta-
blos 0-2.1, 0-2.2 and 0-2.8 following para-
graph (g) of the appendix. Each table pre-
sents 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
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I I IIIBII IEN Federal and State Regulations, April 2000
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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-I Tables. Aluminum material is 6061-T6 or material of equivalent strength and properties.
(2) Hydraulic cylinders specifications.
(i) 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
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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.
(i) 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).
(ii) 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 (o.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 is 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- .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.)
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(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 of7.0 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 i
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 shall 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

----------------------------------------------------------------------------

aHydraulic Cylinders

w------------ -------- -------- -- - - - - - -

Width of Trench (feet)

http://www.ihsenv.comlproducts.c.../docview.cgi?where=(ftcid%3dl4832)&cp=1&rdate=20000 5/31/00



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

Depth Maximum Maximum -------------- ----------- ----
of horizontal vertical

trench spacing spacing Up to 8 Over 8 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)
------------------------------------------------------------------------------

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

------------------------------------------------------------------------------

Hydraulic Cylindersw ------------------------------------------------------
Width of Trench (feet)

Depth Maximum Maximum ---- -------- --------------
of horizontal vertical

trench spacing spacing Up to 8 Over 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)
------------------------------------------------------------------------------

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=(ftcid%3 dl4832)&cp=1&rdate=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 Systems
for Soil Type B

I Wales | Hydraulic Cylinders

1| |
Width of Trench (feet)

Depth I * |-------------------- ---------------------------------
of I Vertical I Section 1 Up to 8 Over B up to 12 1 Over 12 up

Trench I spacing I modulus I
I I I horiz. I Cylinder I Horiz. I Cylinder I Horiz. J

(feet) I (feet) I (inf3]) I spacing I diameter I spacing I diameter I spacing I

I I11 2 IN |
Over 5 1 1 3.5 I 8.0 1 2 IN 1 8.0 1 Note (2) | 8.0

4 | I 1 | 1 2 IN I
Up to | 1 7.0 1 9.0 | 2 IN | 9.0 1 Note (2) | 9.0 1
10 1 1 14.0 | 12.0 | 3 IN | 12.0 1 3 IN 1 12.0 |

I I I I | 1 2 IN
Over | | 3.5 1 6.0 | 2 IN 1 6.0 1 Note (2) | 6.0 }
10 | .4 | 1 1 1 1

| | 7.0 I 8.0 13 IN 8.0 1 3 IN | 8.0 |

Up to |
15 | | 14.0 | 10.0 1 3 IN | 10.0 1 3 IN 1 10.0

--------------------------------------------------------------------------------
aI I I I 1 1 2 IN I

Over 1 I 3.5 | 5.5 1 2 IN1 5.5 1 Note (2)1 5.5 |
15 | 4 | 1 1 1 1 1 1

| 1 7.0 1 6.0 1 3 IN | 6.0 1 3 IN1 6.0 I
UP TO I I I I I I 1 
20 | I 14.0 1 9.0 1 3 IN £ 9.0 1 3 IN | 9.0 1

Over 20 Note (1)

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)
Depth I * -----------------------------------------------------
of I Vertical I Section I Up to 8 I Over 8 up to 12 I Over 12 up

Trench I spacing I modulus I
I I I horiz. I Cylinder I Horiz. I Cylinder I Horiz. 1

(feet) I (feet) I (in[3]) I spacing I diameter I spacing I diameter I spacing I
hn.w3_-------------------------------------------------------------------------------------

http://www.ihsenv.com/products.c.. ./docview.cgi?where=(ft cid%/3 dl 4832)&cp 1 &r-date=-20000 5/31/00



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

I I I I | 2 IN |
Over 5 | | 3.5 1 6.0 | 2 IN I 6.0. I Note (2) 6.0

| 4 1 | | | 2 IN|
Up to | I 7.0 | 6.5 2 IN | 6.5 | Note (2) 1 6.5 |
10 | | 14.0 1 10.0 1 3 IN | 10.0 1 3 IN | 10.0 1

I I I [ 1 2 IN|
Over | 13.5 I 4.0 2 IN 4.0 INote (2)| 4.0 I
10 | 4 | | | | | |

| 1 7.0 | 5.5 13 IN | 5.5 3 IN | 5.5 |

Up to | [ |
15 | | 14.0 I 8.0 | 3 IN 1 8.0 | 3 IN j 8.0

I I I | 1 2 IN
Over 1 | 3.5 1 3.5 2 IN 1 3.5 | Note (2) | 3.5 |
15 | 4 1 | |

1 I 7.0 1 5.0 | 3 IN I 5.0 3 IN 5.0
Up to II I|||
20 I I 14.0 I 6.0 1 3 IN | 6.0 1 3 IN I 6.0

Over 20 Note (1)

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.
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Appendix E to Subpart P Alternatives to Simber Shoring (Integrated) Page 1 of 1

I IfIIIWIIIIENFL Federal and State Regulations, April 2000

DATABASES IJURISDICTONS i EARCH C CONTENT

Hide Document Profile I 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.

Uw-KY io TE::.:c0 TAr7,%U

Copyright 02000 IMS Environmental Information, Inc.
All Rights Reserved.
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Appendix F to Subpart P Selection of Protective Systems (Integrated) Page 1 of 1

1 IlIIHIOPHENFL Federal and State Regulations, April 2000

DATABASC S JUR :iSDCTIONG SEARCH CONTENTS

Hide Document Profile | Previous in Jurisdiction I Next in Jurisdiction

Citation: Title 29, Part 1926
Jurisdiction: Federal Document Date: October 31, 1989 Page Count: I
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.
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Copyright 0 2000 ImS Environmental Information, Inc.
All Rights Reserved.
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Pt. 1926, Subpt. P, App. F 29 CFR Ch. XVii (7-1-99 Ediion)

Figure 3. Treuch Jacks (Screw Jacks)
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APPENDIx P To SUBPART P-SELEToN OF PRoTfrIVE 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 engineer in accordance with §1926.652 (b) and (c).
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Pt. 1926, Subpt. P, App. F 29 CFR Ch. XVII (7-1-9 Edition)

Sloping selected as the
method of protection

Will soil classification
be made in accordance
with j1926.652 (b)?

YES I

Excavation must comply with
one of the following three
options:

Option 1:

,1926.652 (b)(2) which
requires Appendices A
and B to be followed

Option 2:
31926,652 (b)(3) which
requires other tabulated
data (see definition) to
be followed.

Option 3:
.(1926.652 (b)(4) which
requires the excavation
to be designed by a
registered professional
engineer.

408

Occu

NA

Excavations must comply
withIl926.652 (b)(1) which
requires a elope of lH:lV
(34,).

FIGURE 2. - SLOPING OPTIONS
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Shoring or shielding sele
as the method of procecti

I014/014

Pt. 1926, Subpt. P, App. F

ected
on.I

Soil classification is required
when shoring or shielding is
used. The excavation must comply
with one of the following four
options:

Option 1
51926.652 (c)(1) which requires
Appendices A and C to be followed
(e.g. timber shoring).

Option 2
31926.652 (c)(2) which requires
manufacturers data to be followed
(e.g. hydraulic shoring,trencb
jacks, air shores, shields).

Option 3
.1926.652 (c)(3) which requires
tabulated data (see definition)
to be followed (e.g. any system
as per the tabulated data).

Option 4
J1926.652 (c)(4) which requires
the exeavation to be designed
by a registered professional
engineer (e.g. any designed
system).

FIGURE 3 - SHORING AND SHIELDING OPTIONS
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J. T. Baker Chemicai Co.

Chermrec too) 4249300
Nation3I Respoc-&e Cenlet & (800) 424-8502

M2015 -04 Methanol Page: I

Effective: 09/26/86 Issued: 12/17/BE

SECTION I - PRODUCT IDENTIFICATION

Product Namet methanol
Formula: CH OH
Formula Wt: 32.04 -

CAS No.' - 00067-56-1

NIOSH/RTECS No.: . PC1400000
Common Synonyms: Methyl Alcohol; Wood Alcohol; Carbinol; Hethylol Wood

Spirit

Product Codes: 90 4 9 ,9 072,9075,9076,907 1 ,5217,5370,9074,P704,9093-
5 5 3 6 ,9068

9073,9091,9263,9069,9070
aammst ~ ~ ~ ~ m aasmmmm a ass-uso a - am - a inmasainmfnntamwsnai a WMw-a aMas-a-

PRECAUTIONARY tiELIN:

BAKER SAF-T-DATAT System

CCCLS KA (AT VEflR ErPS. HILD S PRN OO ~ &SGPE

Precautionary Label Statements

POISON1 DANGER!
FLAMMABLE

HARMFUL IF INHALED
CANNOT BE MADE NON-POISONOUS

HAY BE FATAL OR CAUSE BLINDNESS IF SWALLOWED
Keep away from heat, sparks, flame. Do not get in eyes, on skin, on clothing.

Avoid breathing vapor. Keep in tightly closed container. Use with

adequate ventilation. Wash thoroughly after handling. In case of fire,

use alcohol foam, dry chemical, carbon dioxide - water may be ineffective.
Flush spill area with water spray.

SECTION II - HAZARDOUS COMPONENTS

Component

Continued on Page: 2 (Q10 1
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J. T. Baker Chemical Co. -
222 Rec Schoc Lane Pp:zuT. N 3&8tBake 2-oa 5-:r5- Tecr5re. - - '

- _ Chemtrn BCO ) 424-9300
National Resoonse Center 1 (800) 424-8802

2015 -04 Methanol Page: 2
ffective: 09/26/86 .rIssued: 12/17/'86'
MOss amasarnarna arn rn== mass m m m m~tn,.a m n acas wrma rnrnarnrnt~m rn rn-a al

SECTION II - HAZARDOUS COMPONENTS (Continued)

thanol 90-100 67-56-1 a

SECTION III - PHYSICAL DATA
scaim a a r a amma a ama a Oan mmmsmman mm urna som om a==asa rnsrnrnuama a mar==wr-amrn am mma

iling Point: e5*C C 149*7) Vapor Pressure(munlg): 96

elting Point: -98*C ( -144*F) Vapor Density(air-1): 1.11.

pecific Gravity: 0.79 Evaporation Rate: 4.6
( H 2 0-1) (Butyl Acetate-1)

olubility(H2 0): Complete (in all proportions) % Volatiles by Volume: 100

ppearance & Odor: Clear, colorless liquid with characteristic pungent odor.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

lash Paint (Closed Cup): 12*C ( 54*F) NFPR 704 Rating: 1-3-0

mmable Limits: Upper - 36.0 % Lower - 6.0 %

e Ex . Med'
Use alcohol foam, dry chemical or carbon' dioxide.
(Water may be ineffective.)

ecial Fire-Fighting Proscedures
Firefighters should ear 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 water

to keep fire-exposed containers cool.

nusual FEire &Explosion Hazards5
.Vapors -may- f.low--along surfaces to distant-ignition sourcet -and -flash back.
Closed containers exposed to heat may explode. Contact with strong
oxidizers may cause fire.
Burns with a clear, almost invisible flame.

'c Gases a a
carbon monoxide, carbon dioxide, formaldehyde

trnms macam assa a a mate fea s a amuasma =m earnmm rn a aucasu asca an rnm~w ama

SECTION U - HEALTH HAZARD DATA

U listed' denotes CTLU-skin).

reshold Limit Value (TLU/TWA): 260 mg/m 3 (200 ppm)

art-Term Exposure Limit CSTEL): 310 mg/m 3 (250 ppm)

Continued on Page: 3 0001



J. T. Baker Chemical Co. .

J e 222 Re. Seroctre h U-sous. NJ 08865 J.TB - - 7--,:ur Ein %s +ev r.ne - 20115925

ChemtreC a t800 424-9300
Natonal Response Center N (800) 4244802

H2015 -04 Methanol Page:
Effective: 09/28/86 . Issued: 12/17/1
-macmm - mm amu manm" -a m a aammaai -ma am a am - MOa -MM -f emsM -mcs-Mas a a sm, Mac M4

SECTION U - HEALTH HAZARD DATA (Continued)
ca ama ma mnmaaaaaa maca. MM MMMmma acmaamanm- as aftmuam mma m=amma= Manama mamfMMama ama

3
Permissible Exposure Limit (PEL): 260 mg/r- (200 ppm)----------------------

Toxicity: LD 5 0  oral-rat)(mg/kg) - 5628

LD5 0 Cipr-rat)Cmg/kg) - 9540

LD50 (scu-mouse)'(mg/kg) - 9800

LD50 skn-rabbit) (g/kg) - 20

Carcinogenicity: NT?: No IARC: No 2 List: No OSHA reg; No

Effects of Overexposure
Inhalation and ingestion are harmful and-may be fatal.
Inhalation may cause headache, nausea, vomiting, dizziness, narcosis,
suffocation, 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.
Chronic effects of overexposure may include kidney and/or liver damage.

Medical Conditions Generally Aqgravated B Exposure
None -Identified

Routes 6F Entry
inhalation, ingestion, eye contact, skin contact

Emergene Aind First Aid Procedures
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 clothing and shoes.
Wash clothing before re-use.

SECTION VI - REACTIVITY DATA

tability: Stable Hazardous Polymerization: Will not occur

Onditions to Avoid: heat, flame, other sources of ignition

.fcompatibles: strong oxidizing agents, strong acids, aluminum

Decomposition Products: carbon monoxide, carbon dioxide, formaldehyde

Continued on Page: 4 0001
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Chemirec & t3001 424-9300
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M2015 -04 Methanol Page: 4
EfFective: 09/26/S Issued: 12/17/86

SECTION VII - SPILL AND DISPOSAL PROCEDURES
mipe amm mtnsamn mmmmhm =mm= f m siam mat ma amga W s-mma am aamamm= mamas
Stenas to be _takeni in the event of a suill or disscrg

Wear self-contained breathing apparatus and full protective clothing.
Shut off ignition sources; no flares, smoking or flames in area. Stop leak
if you can do so without'risk. Use water 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.

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

1Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

EPA Hazardous Waste Number: U154 (Toxic Waste)

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPHENT
------- m-m-mm---------m. = =-ammm--a= mm=mam.f--a-- m am amts-- m mmm sem-----.- m--a

Uentilation: - Use general or local exhaust ventilation to meet
TLU requirements.

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

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

aMmammasam m=--aamammm=a M a =_lmmsmmmmmmsam=taasaam M mfaaemmammlfa flflamm

SECTION IX - STORAGE AND HANDLING PRECAUTIONS
-m--.a- - - - ----am-- -m - ama Us mam-- -- -- - s a--.-.--- a-s - -a :=n--- ---mm--a-e -e saa mnam Ume--a-

SAF-T-DATATH Storage Color Code: Red

pecial Precautions
Bond and ground containers when transferring liquid. Keep container
tightly closed. Store in a cool, dry, well-ventilated, flammable liquid
storage area.

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC CD.O.T.)

Proper Shipping Name Methanol
Hazard Class Flammable liquid
UN/NA UN1230
Labels FLAMMABLE LIQUID
Reportable Quantity 5000 LBS.

Continued on Page: 5
0001I
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J. T. Baker Chemical Co.

222 Red Scrou La-e PL"asbu-e J. 06&E5
2-.Hou- E*-e;e-c N e:m:e. - 'i 8-2?51

Chemarec a 18001 424-9300
National Response Center 9 (8001 424-8802

M2015 -04 methanol Page: S
Effective: 09/2-86 Issued: 12n17/86

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Continued)-

TNTERNATIONAL CI.M.O.)

Proper Shipping Name Methanol
Hazard Class 3.2, 6.1
UN/NA UN1230
Labels FLAHMABLE LIQUID, POISON

N/A - Not Applicable or Not Available

he information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. We-reserve the right to revise
Material Safety Data Sheets periodically as new information becomes available.

-- LAST PAGE --
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H2379 -04 Hexanes Page: 1
EfFective: 09/26/88 Issued l2 7 36

------------------ - -m- a - a--a---a-- aamna m-aa m ma-fasinaln

SECTION I - PRODUCT IDENTIFICATION
nsannawsmamaissaaaflaaasa---------------------- ------ f a n n a m s a n

Product Name: - renes
Formtla: C-.

Formula Wt: 86.11
CAS No.: 0011-54-3
NIOSH/RTECS No.: mN9275000
Common Synonyms: NcrMal Hexaer; Hexyl Hydride
Product Codes -'.2,9306,Nlss,93o9,s38s

PRECAUTIONARY LAELLING

BETCER SAF-T-DTA st!ste

*1

9

.3

Precautionaru -abel Statements

DANGER !
CAUSES IRRITATION

EXTREHELY FLAMMABLE
HARMFUL _F CSWAL.LOZD, INHiALED, OR ABSORBED -ROUGF SIN

CAUTION: CONTAINS BENZENE, CANCER EAZARD
Keep away from heat, sparks, Flame.

Do'Tot breathe vapar. Keep in tightly.elosed container. Use Uith
adeqaate ventilaticn. [lash thoroughly after handlinc. In case oF Fire,
use alcohol Foam, dry chemical, carbon dioxide - water may be ineFfective.
Flush spill area wit: water spray.

SECTION II - HAZARD0US COMPONENTS

Como ne nt CAG Np.

>70 -
>17

n - Rexane
Methylpentanes

Continued on Page: 2-
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23S-04 )iexanes Page:0E£ ctiue: 89/26/65 .Issued: 12/7,

sn SECTION II - HAEARDOUS CONFONENTS (Continued)

Methylcyclopentane >12 S6-37-.
Diethylbutanes > --------
Benzene S5ppm "1-43-
---------- ----o -a- m-a a ----s a m a a---- am-an - a-m- -a a- -s n- - aa-- - a--- - - -------

SECTION III - PFHSICAL DATA

Boiling Point: S9*C C ISOF) Uapor PressureCmng): 124

e.ting Point: -95*C -13S*:) Uapor DensityCair-1) 3.a

Specific Gravity: 0.60 Evacoration Rate: 9
C F0-E ) (Butyl Pcetate-l)2.

Sclubility(H 20): Negligible (less than 0.1 %) % Uclatiles by Volume: 10l

- Apceerance & Odor: Colorless licuid with mild ocor.

As S-S-CTION IU - FIRE AND EXPLOSION HAZARD DATA1>. ~ ~ ~ w esanassnssfulmuss=aMnMt w nam=- Mam asamasnsfnaaasennsa

Flash Point (Closed Cup): -22*C -?*F) NFPA 704M Rating: 1-3-0

- Flammable Limits: Upper - 7.5 t Lower - 1.1 t

'Fire !xtinguishin- Media
-- Use alcohol foam, dry chemical or carbon dioxide.

C Water may be ine lFective.)

SSpecial Fire-Fightino Procedures
Firefighters should wear proper protective equipment and self-contained
(positive pressure if available) breathing apparatus 'ith full Facepiece.
Move exposed. containers from fire area if it can be 'done without risk. -

Use water to keep fire-exposed containers cool.

UAcsual Fire & Sxosion azards
Uapors may flow along surfaces -to distant. ignition sources and flash-back.
Closed containers exposed to heat may explode. Contact with strong
oxidizers may cause fire,

Toxi~c Gases producedj
carbon monoxide, carbon dioxide

SECTION V - HEALTH HAZARD DATA

Blood changes have .been reported in laboratory animals. - Fetal death
has been reported in laboratory animals but not found in two additional

S s.tudies.

Threshold Limit Ualte (LU/TQA): 180- mg/m CSa ppm)

Continucd on Page: 30
0 00 1
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i 2379 -04 Hexanes Page 3
Issued: 1 2 'l?;ss

SECTION 0 - HEPLt4 HZ~ED DATA (Continued)

Permisih1le Exposure Limit (?) 1800 m/mi (500 ppm)

Toxicity: LD Ccral-rat)Cg/kg) - 28.7

Carcinogenicity: NT?: No ISRC: No 2 List: No OSHA reg: No

-. E??cCs oF Ov-rewocsurs
1 Inhalation oF vapors may cause headache, nausea, vomiting, diz:iness,

drotasiness, ir:iation oF respiratory tract, and loss oF consciousness.
Inhalaticn of vapors may cause narcosis.
Contact with skin or eyes may cause irritation.
Contact with skin has a defatting effect, causing drying and irritation.
Ingestion may cause nausea, vomiting, headaches, di:ciness,

- gastrointestinal irritation.
Chronic ef fncta of overexposure may include central neruous system
aepression.

Medica' Conditicns Genereilu Ocravated Bu Ex-xosure
None Identified

Routes OF Entru
inhalation, ingestion, eye contact, skin contact

IEme;-encu and First Aid Procedures
CALL A PSYSICIAN.
If swullowed, do NOT 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.

This product contains up to 65 ppm of Bentene.

SECTION UI - REACTIUITY DATA
assns -man s ea n s----------------ennnanggsntaeassfaiaaa Snfl5

Stability: Stable Hazardous Polymerization: Will not occur

Conditions to Avoid: heat, Flame, other sources of ignition

Incompatibles: strong oxidizing agents, chlorine, fludrine,
magnesium perchlorate

Decomposition Products: carbon monoxide, carbon dioxide

SECTION OI - SPILL AND DISPOSAL PROCEDURES

-continued on Face: 4 0001



::!rV!% 'Joe; 9 3004
National Resecnse Cameu -'isO; .:2.:-380

H2379 -04 Hexanes Page: 4
09/26/8 Issued: 12/17/86

'c :SCTICN UII - SPILL ND DISFoSAL PROCEDURES (Continued)

Stems to be takean i the event oF a sill -r discharg a

Wear suitable orctactive clothing. Shut off ignition sources; no Flares,
smoking, or flames in area. Stop leak iF you can do so without risk. Use
water 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 Solusorb solvent adsorbent is recommended
For spills of this product.

4 Disnosal Procedure
Dispose in accordance with all applicable Federal, state, and local
environment al regulat ions.

EPA Hazardous aste Nube: DO (Ignitable Waste)

SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPHENT

Ventilation: Use general or local exhaust ventilation to meet
TLU recuirements.

Respiratory Protection: Respiratory protection required if airborne
concentration exceeds TLU. At concentrations uc

s to 1000 pom, a chemical cartridge respirator witn
organic vapor cartridge is recommended. Above
this level, a self-contained breathing apparatus
is recommended.

Eye-/Skin Protection: Safety goggles, uniform, apron, neoprene gloves
are recommended;

SECTION IX - STORACE AND HANDLING PRECAUTIONS
=1ns a-esft~ asassm mma asM umeas am M a a a s n-m ess-sWm as as seam rnm

- TM
SAF-T-DTA Storage Color Code: - Red

Soecial Precautions
Bond and ground containers when transferring liquid. Keep container
tightly closed. Store in a cool, dry, &ell-ventilated, flammable liquid
storage area.

SECTION X - TRANSORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.)

Proper Shipping Name Hexane
Hazard Class Flammable liquid
UN/NA UN1208
Labels FLAMMASLE LIQUID

Continued on Page: 5
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SECTION X - TRANSPORTATION DATA AND ADDITIONAL TNFORMATTON (Continued)

INTElNATTONAL ( I.M.0. )

Proper Shipping Name n:xanes
Hazard Class 3.1
UN/NA UN12GS
Labels FtiAMMABLE LIQUID

555 555 aamas a am -- n- an- -mm mws sw a mmmmm aetw mm mum -o muww w=no mam a swituse mna a Msnn asam

N/A - Not Applicable or Not Available

The information published in this Material Safety Data Sheet has been compiled
Erom our experience and data presented in various :echnical publications. It is
the user's responsibility to determine the suitability oF this information for
the adoption of necessary saFety precautions. 61e reserve the right to revise
Haterial Safety Data Sheets periodically as new inlormation becomes available.
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H38U -02 Hydrochloric Acid Page: I
Effective: 08/'7/86 . Issued: 12/17,s

SECTION r - PRODUCT IDENTIFICATION

Product Name: Hydrochloric Acid
Formula: HCl
Formula Wt: 36-46
CAS No.: 7647-01-0-
NIOSH/,RTECS No.; HtW4025000
Common Synonyms: Muriatic Acid; Chlorchydric Acid; Hydrochloride
Product Codes: 9543,S533,9553,5357,9534,9544,9529,3542,4800,9549,9530,9548 -

9540,9547,9546,S537

PRECAUTIONARY LABE-LING

BAKIER SAF-T-DATJH Sutem

li-AL-N nsuemm:rt RAc-rr ccrifcc

sIvZE HCr nooAT-C sce

I cO-g Ls ccar ectni Cc
- Gka.-L. S APRON $000 C..VES

Precautinaru tLabel Statements

POISON! DANGER!
CAUSES SEUERE BURNS

HY BE FATAL IF SUALLOWED OR INHALED
Do'not get in eyes, on skin, on clothing.

*Do not breathe vapor. Causes damage to Respiratory system Clungs),
eyes and skin.: reap in tightly closed container.- Loosen closure caut.ously.
Use cith adequate ventilation. Wash thoroughly after handling. In case
of spill neutralize with soda ash or lime and place in dry container.

SECTON II - HAZARDOUS CONPONENjTS

Cornnone rt t CAS Np.

Hydrochloric Acid (23* Baume) 35-40 - 7647-01-0

SECTION III - ?H SISCAL DATA
as~essaces asasana a sas seamamass=s".Aa amas a20 Omanas sa sa mmaassa Woanasn

Boiling Point: .lCC C 230*r) Uarnor PressureCmmHg): N/A

Continued on Page: 2 - oo:
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Malting Point: -25* C -13'F)

Specific Gravity: 1.19

(H 2 0-l)

SolubilityCH 2 0):

Uaper Density(air-1): 1.3

Evaporation Rate:
(Butyl Acetate-1)

N/A

Complete (in all proportions) % olatiles by Uolume: 100 -

Appearance & Odor: Clear, colorless or slightly yellow, pungent, fuming'liquid.
a a0 a= am aa a-t am aa = a- a asaaamna mas- ana a aa a' am mma aWm

SECTION 10 - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A NF?A 704M Rating: ' 3-0-0

Flammable Limitsi Ucer - N/A t Loer - N/A %

Fire Exiomsi eHiiA
Use extinguishing media appropriate For surrounding Fire.

Snecial rirs-tirhtinc- Procadures

FireFighters should wear proper protective equipment and sel-contained
breathing apparatus with full Facepiece operated in positive pressure mode.
Move containers From Fire area iF it can be done without risk. Use water

to keep fire-exposed containers cool.
Do not get water inside containers.

Unusual .'r S Ex,losion F!ar&, s
May emit hydrogen gas upon contact with metal.

Toxic Gasts Produced
hydrogen chloride, hydrogen gas

-m -. -. .SEC, ION. .,. ? HEALTH HAZARD DATA -

PEL and TLU listed denote ceiling limit.

3
Threshold Limit Ualue (TLU/7tA): 7 mg/m (5

Permissibl: Exposure Limit (PEL): 7 mg/m3 C

Toxicity: LDs (oral-rabbit) (mg/kg)

LD ( ipr -mouse )(mg/kg )

LC (inhl-rat-1H) (ppm)

ppm)

-S So

- 40

.3104

Continued on Page: 3
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SECTION III - PHYSICAL DATA (Continued)
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H3880 -02 Hydrochloric Acid Page; 2
Effective: 08/07/86 Issued: 12/17/86

SECTION III - PHYSICAL DATA (Continued)

Malting Point: -25*C C -13F) Vapor DensityCair-1): 1.3

Specific Gravity: 1.1.5
CH2 0-1)

Solubility(o20):

Evaporation Rate:
(Butyl Acetate-1)

Complete (in all proportions) it olatiles by Uclame: 100 *

Appearance & Odor: Clear, colorless or slightly yellow, pungent, Fuming liquid.

SECTION W0 - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A NF?A 704M Rating: 3-0-0

Flammable Limits: Ucer - N/P % Lower - N/A %

F r-e rxtinguishi n Media
Use extinguishing media appropriate For surrounding Fire.

Soecial Fire-Plehting- Procedures
Fir:Fighters should wear proper protective equipment and salF-contained
breathing apparatus uith Full Facepiece operated in positive pressure mode.

± Move containers from Fire area iF it can be done without risk. Use water
to keep fire-exposed containers cool.
Do not get water inside containers,

S

Unrsual Fire & -nlosion iazara
Hay emit hydrogen gas upon contact with metal.

Toxic Gases Produced
hydrogen chloride, hydrogen gas
an~ ~~~~~~a a=aamam=aaTa -*=ama mo=.a anna a tammaanawna unawma usa SaaafnaMW wm assasala

- - -. .'.SECTION. U. -. HEALTH HAZARD DATA
a ans a-aPEu anna -ass a a nUamas maL nisued dentaa a nailingli nmit.San saw a

PEL and 7WV listed denote ceiling limit.

Threshold Limit Ualus CTtU/TdA): 7 mg/m3 (5

Permissible Exposure Limit (PEL): 7 mg/m3 (5

Toxicity; LDs 0 (oral-rabbit)Cmg/kg) -.

LDs Cirpr-mouse)(mg/kg)

LC- (inhl-rat-iH) (ppm) 7

Continued on Page: 3
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SECTION U - HEALTH HAZARD DATA (Continued)
-- - --- a-- -a - --- --- a - -- ---------- --S - ~ . - a m s ~ -s u u

1
Carcinogenicity: NTP: No IARC: No Z List: No OSRA rag: No

Effects oF O2verewnesuqre
Inhalation of vapors may cause -pulmonary edema, circulatory system
collapse, damage to upper respiratory system, collapse.
Inhalation of vapors may cause coughing and difficult breathing.
Liquid may cause severe burns to skin and eyes.
Ingestion is harmful and-may be fatal.

Ingestion may cause severe burning of mouth and stomach.
-ngestion may cause nausea and vomiting.

Medical Conditions Generallu 4carauated Bu Exoosure
- N None Identified

Routes *- Entr-a

ingestion, inhalation, skin contact, eye contact

EmeroercandFirst Aid Procedures
CLL A PHYSICIAN.
If swallowed, do NOT induce vomiting; if conscious, give water, milk, or
milk of magnesia.
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 clothing and shoes.
Wash clothing before re-use.

SECTION 0I - REACTIOLTY DATA

Stability: . Stable Hazardous Polymerization: Will not occur

Conditions to Avoid: heat, moisture

Inconipatibles: most common metals1 water, amines, metal oxides, .
j acetic anhydride, propiolactone, vinyl acetate,

mercuric sullate, calcium phosphide, formaldehyde,
alkalies, carbonates, strong bases,
sulfuric acid, chlorosulfonic acid

Decomposition Products: hydrogen chloride, hydrogen, chlorine

SECTION UII - SPILL AND DISPOSAL PROCEDURES

- Steos to be taken in the event oF a soill or discher7e
Wear'self-contained breathing apparatus and full protective clothing. Stop
leak if you can do so without risk. Uentilate area. Neutralite spil with
soda ash or lime. With clean shovel, carefully place material into clean,
dry container and couer; remove from-area. Flush spil area with water.

Continued on Page: 4
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Uentilation:

Respiratory Protection:

Us-e general or local exhaust ventilation to meet
TEV requirements.

Respiratory protection reguired if airborne
concentration exceeds TLU. At concentrations up
to 100 ppm, a chemical cartridge respirator with
acid cartridge is recommended. Above this level,
a self-contained breathing acraratcs is advised.

EieSkin Protection: Safety goggles and Face shield, uniForn,
protective suit, acid-resistant gloves are
recommended.

SECTION IX - STORRGZ AND HANDLING PRECAUTIONS

TH
SAF-T-DATA Storage Color Code: Uhite

( Soecial Precautions
1 Keep container tightly closed. Store in corrosion-proo 'area.

Isolate from incompatible materials.
Do not store near oxidizing materials.

SECTION X - TRANSPORTATION DATA AND ADDITIONA. INFORMATION

DOMESTIC (00..T.)

Proper Shipping Name
Hazard Class
tNNA.
Labels
Reportable Quantity

INTERNaTIONAL (T.H.O.)

Proper Shipping Name
Hazard Class

hydroc:hloric acid
Corrosive material Cliquid)
UN1783
CORROSIVE
5000 LES.

nydrochloric acid, solution
8

Continued on Page: 5
.0001

H3880 -02 Hydrochloric Acid Page. 4
Effective: OB/07/86 Issued: 12/l?/s

SECTION UZI - SPILL AND DISPOSAL PROCEDURES (Continued)

3. T. Baker NeutraaorbR or Neutrasol "Low Na+" acid neutralizers
are recommended For spills oF this product.

]Disnosal Procedure.
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

EPA Hazardous Waste Number: D002 (Corrosive Waste)

SECTION III - INDUSTRIAr, PROTECTIUI EQtI?MENT
steam~~M. --ama mauanaa a eaaa n a sss namna lsac a MmamSun ma
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H3880 -02 )ydrochloric Acid Page: 5
Effective: 08/07/86 Issued: 12L7/86

- - -------m --- e ---. ---a -------------------- --- - -- - -- ------ f s - - - - a-

- SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Continued)

UN/NA . UN1789
Labels CORROSIUE

N/A - Not Applicable- or Not Available

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user's responsibility to determine- the suitability of this information for
the adoption oF necessary safety precautions. le reserve the right to revise
Haterial Safety Data Sheets periodically as new information becomes available.

I4
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J.T.SAKERCR J-T. 3AKER CHEICAL CO. MATERIA
222 REO SCHOCL LANE PHILLI?SSURG, N.J. 08E65 SAFETY DA

24-HOUR EMERGENCY TELEPHONE .(Z01I359-ZL51 S-iEET .

CHE.MTREC 0(3001 424-9300
NATIONAL RESPCNSE CENTER 3(3002 424-3802

- 54040 -02 SOcIUM HYCROXIOE, SCLUiOrJS PAGE:
EFFECrIVE 08/28/86 ISSUED: 09/24/87

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME: SODIUM HYDROXIDE, SCLUTIO.NS
- FORMULA: NACH IN HZ -

FORMULA -WT: 40.00
CAS W3.:
NIOSH/ZTECS NO.: W54900000
COMMON SYNONYMS: CAUSTIC SODA SOLUTION
PRODUCT CODES: 5635, 5636, 5633, 5634

PRECAUTIONARY LASELLING

- BAKER SAF-T-DATA( Th) SYSTEM
- ~H EA LTH------ --- Z-----MCO ERA TE

FLAMABI LITY--0-----NNE
%EACTIVITY-----I-----SLIGHT

C NT-A CT-------3---SEVSE
LASCRATORY PROTECIVE EQUIPMENT

GGGLES S SHIELD, LA3 COAT C APRON, VENT 1000, PROPER GLOVE
PRECAUTIONARY LAEEL STATEHENTS

SCODIUM HYDRCXIDE . -.. .. 0.1-4 1310-73-2

SECTION III - PHYSICAL DATA

BOILING POINT: N/AA VAPR PRESSUPE(MHGI N/A
MELTIN POINT: N/A VAPOR DENSITYCAIR=l3) N/A

COGNTINUED Ol PAGE: i
S4040 -02 SOCIUM HYDROXIDE, SCLUTIONS PAGE:
EFFECTIVE: 08/28/86 ISSUED: 09/24/87

SPECIFIC GRAVITY: N/A EVAPORATIC! RATE: N/A
( H2C=12 (BUTYL A CETA TE=L)

SOLUILITY [U2: CLt-MPLETE (IN ALL PROPOR7IS:: t VOLATILES BY VOLUME: >95
- APPEARANCE C 00OR: COLORLESS, ODORLESS LIQUID.

SECTTON IV - FIRE AND EXPLO3WMcAZAED..CATA

- FLASH POINT: N/A . NFPA TO4IM RATING: 3-0-1
FLAI91ASLELIMIJS:- -UPE -/A._ LOWEL~.- N/A; ...
FIRE SEXTIGUISHING MEDI

USE EXTING'JIS8ING MEDIA APPROPRIATE F3R SURRCUNDING FIRE.
SPECIAL FIRE-FIGHTING PROCEDURES

FLOOD ITH WATER, 00 NOT SPLATTER OR SPLASH THIS MATERIAL.
UNUSUAL FIRE Z EXPLCSION HAZADS

REACTS WIT MCST IETALS-TG PROCUCE HYDROCfl GAS, W*MICH CAR FORM AN

- t. - -



EXPLOSIV2 MIXTURE WITH AIR.

SECTION V - HEALTH HAZARD DATA

TOXICITY TEST RESULTS AND SAFETY AND HEALTH EFFECTS ARE EASED ON THE SOLUTE.
THRESHOLD LIMIT VALUE <9rLV/TWA): 2 M/Mi3 PM)
PERMISSI3LE EXPOSURE LDCIT (PELI: 2 MG/M3 c PPM)
TOXICITY: LOSO (IPR-MOUSE) (iG/KGJ - 40
CARCINCGENICITY: NTP: NIO IARC: NO Z LIST: NO OSHA REG: No.
EFFECTS OF OVEREXPOSURE

ImHALATION OF VAPDRS MAY CAUSE SEVERE IRRITATICN OR SURNS OF THE
RESPIRATORY SYSTE4, PULMONARY EDEMA, OR LUNG IIFLAMMATION.
LIID MA'Y CAUSE EURNS TO SKIN AND EYES.
LIQUID MAY CAUSE PERMANENT EYE DAMAGE.
INGESTION MAY CAUSE SEVERE SURNING OF MOUTH AND STlMACH
IGESTION MAY CAUSE NAUSEA AND VOMITING.

TARGET ORGANfS
EYES, SKIN, RESPI?.ATORY SYSTEM

CONTINUED ON PAGE: 3 -
- 54040 -02 SCIU. HYDROXIDE, SCLUTIONS PAGE: 3

IS S UED: 09/24/87ZEFFECTIVE: 03/28/36 SUE 9/47

'"CTI304 V - RSALTH HA.ARO DATA (CNTINUED)
MEDICAL CZNDZTIONS GENE='.ALLY AGGRAVATED *Y EXPOSURE

- 3NE 'IENTFIEC.
ROUTES OF ENTRY

.- INHALATION, IMCE STION, EYE CONTACT, SKIU CC:rACT
EMERGENCY AND FIRST AID PROCEDURES

- :ALL A PHYSICIAII.
IS SWALLOWEC, CO NCT INDUCE VOMITING; IF CCMSCIOUS, CIVE LARCE AMOUNTS OF
WATER. FOLLOW WITH DILUTED VINEGAR, FRUIT JUICE OR WHITES OF EGGS, BEATE!
WI TH WA TER. IF INHALED, RENCVE TO FRESH AIR. IF NOT EREATHING, GIVE
ARTIFICIAL RESPI?ATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. IN CASE
OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY CF WATER FOR AT LEAST 15

- MINUJTES. FLUSH SKNWITH WATER.
TLY LISTED DENCTES CEILING LIMIT.

SECTION Vr -. REACT.IVITYDAT&_..

STABILZTY STABLE HAZARDOUS PCLYMERIZATION: WILL NOT OCCUR
INCOMPA TISLES: STRONG ACIDS, ORGANI'^ MATERIALS, MOST COMSON METALS, ZIIC,

ALLrINUM, MAGNESIUM, HALOGENAT20 HYDROCARONS-

SECTION VII - SPILL AND DISPOSA. PROCEDURES

STEPS TO BE TAKEN IN THE EENST OF A SPILL R DISCHARGE
dEAR SELF-CCMTAINEO BREATHING APPA?.ATUS AND FULL PROTECTIVE CLOTHING.

- STOP LEAK IF YOU CAM 00 SO WITHOUT RISK. VENTILATE AREA. CAREFULLY
UTRALIIE SPILL WITH DILUTE HCL. FLUSH AREA WITH FLOCOING AMOUNITS OF

-. - --- WA-'R.-- (US E CAUTIQG . - -- - --- -- - -
J.T. BAKER NEUTR ACIT-Z (R) CAUSTIC NJT?.A LIZES IS R ECMMENS ED FOR SELLS
O. THIS PRODUCT.-

-. :- DISPOSAL-.:R.CSDU -. . -.. _ - -- _- .- - . . . , - -- :--. -
DISPOSE IN ACCORCANCE WITH ALL APPLICAELE FEDERAL, STATE, AND LOCAL
EMVIRONMENTAL REGULATIONS.

CPA HAZARDOUS WASTE UMEER: OGDZ (CoRRCSIVE WASTE -)

-C:4TINUjE; Q PA GC: 4



54040 -02 SOCIUM HYDROXIDE, SCLUTIONS PAGE
EFECTIVE: 0 85 . ISE: 9/Z4/

SECTION VIII - INDUSTRIAL ?RCTECTIVE EQUIPENT

VENTILATION USE GENERAL CR LCCAL EXHAUST VENTILATION TO HEET
.TLY REQUIRE.EITS

R ES PIRA TRY PROT ECTIN: RESPIRATORY PRCTECTION REQUIREO IF AR30RNE
CONCENTRATION EXCEEDS TLV. AT C3NCENTRATIONS UP
TO 60 PPM, A HIGH-EFFICIENCY PARTICULATE
RESPIRATOR IS RSCOM.=NDED. AsOVS THIS LEVEL, A
SELF-CCflTAINSD BREATHING APPARATUS IS ADVISED.

- EYE/SKIN PROTECTION: SAFETY GOGLES AND FACE SHIELO, t!rtFOR.,
PROTECTIVE SUT, RUfSER CLOVES ARE RSCOMMENOED-

A8OVE I PPM, A SELF-CONTAINED BREATHING
APPARATUS IS ADVISED.

EYE/SKIN PROTECTICM SAFETY GCGGLES AiD FACE SHIELD, UNiIFCRM,
PROTECTIVE SUIT , ?ROPER GLOVES ARE 1:rZt: .

-- zECTION IX -STRAGE ANDALNG PRECAUTICNS

SAF-T-3ATACTM) STORAGE COLOR CO5E: -WHITE STRI?

SPECIAL PRECAUTICNS
KEE? CONTAI:NER TIGHTLY CLOSED. STRE r;N CRRZSIN PROC AREA.
ISCLATE FR2M .INCCiPATI9LE MATERIAL.-

SECTI:N X - TRANSPORTATIN DAYA AND ACC:TnGNAL ::FRMATICX

DOMESTIC (o.O-T.1

PROPER SHIPPING NAIME SODIUM HYDROXIDE, SOLUTION
HAZARD CLASS CORROSIVE MATERIAL (LICUID)

- UN/NA - UNla24
LABELS CORROSIVE
REPORTASLE QUANrITY 1000~LBS-

INTERNATINAL (1.M.C. I

PROPER SHIPPING NME SODIUM HYDROXIDE, SOLUTIC
HAZARD CLASS 8
u yiA ., I 4. -

LASELS CORROSIV

N/A NOT APPLICA3LE CR NOT AVAILASLE

- THE INFQRMATIlN PUBLI SHED I THIS MATERIAL SAFETY GATA SHEET HAS SEEN COMPILED
FROM OUR EXPERIENCE AND DATA PRESENTED Nll YARIOUS TECHNICAL PUBLICATIONS. T
IS THE USER'S-RESPCNS-IBILT-Y-TO DETERMINE THE SUI7ABILITY OF.H.S.NFORMATION
FOR THE ADOPTIOC4 CF NE:ESSARY SAFETY PRSCAUTIOUS. WE RESERVE TRE RIGHT TO
REVISE MATERIAL SAFETY DATA sHEETS PRI or:DALLY AS NEW INFOR4ATIGN BECOES

----- AVAILAs,E.--J. -- SAKER MAKES.- NO.WARRA:Y -. RE?R!SV:ZATI0L430U=ThS--
- ACCURACY Op. CCMPLETENESS NOR FITNESS FR PURPCSE OF THE INF0t9ATICU CONTAINEO

- HEREIN. COPYRI3MT 198T J.T. BAKER IC.

LAST PAE--



222 e SchocI Lane Philfis::r;. N.J. 08865
J-TBak r Z4-Hour Emergn::y TeleprIne -- (2011 3S-2151

Cherntree x (800) -24-9300
National Response Center # (800) 424-8802

S8234 -02 SulFuric Acid Page: 1
- EfFective: 09/08/8 - Issued: 12/17,s

SECTIOH Ia- PRODUCT IDEN7FICATION

7 Product Name Su cric Acid
A.Formulat H2 so

Formula Wt: 98.08
CAS No.: O7SS4-S3-9
NIOSH/RTECS No.: WSSS00000

Z Common Synonyms: Oil OE Uit:icl
Product Codes: 5030,9691,9E75,5340,9679,96S7,9074,SSSS,5694,9S8 1,988,9873

I= 32 , 5137, S695, 4802,968a4,9623 ,5--43,9s a ,5s374-

PRECAUTIONARY LABELLING

* THBAKER SAT-T-DAT A Tse

MREAL-,H rTLmtn'n REACvrY CMMC-

sZVERZ NCNE SEVERE ETREI Laoretoru Protetive "auinfmenz

LAs is crT vr'r PRCPEA
I s ' -I APRON H=OD Q.lVES

Precautionnar Label Statements

POISON! .DANG.2
HARMFUL I INHALSD

* CAUSES SEUERE SURNS
MAY BE FATAL IF SWALLOWED

REACTS UIOLENTLY WITd WATER.
Do ndt get in eyes, on skin,'r clothing.
Do inot breathe vapor. Keep-in tightly closed container. Loosen closure
cautiously. Use with adecuat: ventilation. Wash thoroughly after
handling. In case o spill neutralize uith soda ash or lime and place in

dry container.

S CTION II - HAZARDCUS COMPONENTS

_______Mr-'* CR5 NoComnone i CA N

Sulkuric Acid o90-100 7684-93-9

Continued on Pagel 2 0001



J--Bake 222 Red Scnoot Lane . .. P.i"osburg. N.J. 08865
244mur Emergency Telephone - (201) 859-2151

Chemtrec* (800) 424-9300
National Response Center # (800) 424-8802

I

.-

melting Point: -2'C C 28*F)

Specific Gravity: 1.84
(H 20-1)

So-lubility(H 20):

Uapor DensityCair-l): 3.4

Zvaporation Rate: -

(Butyl Acetate-lr-
(1

Complete (in all proportions) % Uolatiles by Uolume: N/A

Appearance & Odor: Clear, colorless to light yellou, oily odorless liquid.

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/- NFA 704M Rating; 3-0-2 1W -

Flammable Limits: Upper - N/A % Leoer - N/A %

Fire Extincrishine Medina
Use dry chemical or carbon dioxide. Do not use water.

.Speciel Fire-Tiohtinc' Procedures -

Firefighters should wear proper protective equipment and self-contained
breathing apparatus with Full facepiece operated in positive pressure mode.
Do not get water inside containers.

~nsul FireA . xe-losion Mnerds
Reacts with most metals to produce hydrogen gas, which can form an
explosive mixture with air.
A violent exothermic reaction occurs with water. Su&FFicient heat
may be produced to ignite combustible materials.

Toxic Gases Prodgced
.-.. sulfur dioxid.

aa c1an aaasa a ff- asWacMsEC aam -mam a maAR aa
37-CTION U - HEALTH HAZARD DATA

manna W =Wc ams==a a=msacaaaamaacac Msasaa==,nssaaaaaM~tf=aaaU!"saasasaa

Threshold Limit Value CTLU/TWA): I

Permissible Exposure Limit CPEL):

Toxicity: LD5 0 Coral-rat)(mg/kg)

Tng/m3

mg/m 3 C
Ppm)

ppm)

--- 2140

Carcinogenicity: NTP: No IARC: No Z List: No OSHA rag: No

I
Continued on Page: 3

U 0-

S8234 -02 Sulfuric Acid Page: 2
EfFective: 09/08/S. Issued: 12/17/86

Sn S ---- - - S-a--a-S--- S-a--aasf5 ------------ 5~~ 555a

SECTION III - PHYSICAL DATA

Boiling Point: 327'C C 621'F) - Vapor Pressure(mmHg): <0.3
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222 R ed School Lane . PhilTibsturg. N.J.08385Jt1akER 24-Hour Emergency Telephone - (201) 859-2151
Chemtrec (800).A24-9300-.

National Resoonse Center N (800) 424-802

S8234 -02 Sulfuric Acid Page: 3
Egfective: 09/08/8S Issuedt 12.17/86

SECTION U - HEALT HAARD DATA (Continued)
- mW ma - m am m aam wa aua rm nn - ananr st-f-" 0aam m snw- ar a a -mmam a m m mmn rnnn flnaa um mas

Effects of Overexnsre -
Inhalation of vapors-may cause severe irritation of the respiratory system.
Liquid may cause severe burns to skin and eyes.
Ingestion is harmful and may be fatal.
Ingestion may cause nauaea and vomiting.
Ingestion may cause severe burns to mouth, throat, and stomach. May have

_ adverse eFfect on kidney function and may be fatal.
Chronic overexposure may result in lung damage.

Hedical Conditions Generally Accravated EU Exoosure
None Identified

Routes O= Sntrn
inhalation, ingestion, eye contact, skin contact

Emer-encu and First Aid Procadures
CALL A PEYSICIAN.
If smalleued, do NOT induce vomiting; if conscious, give Uater, milk, or
milk of magnesia.
If inhaled, remove to fresh air. If not breathing, give artificial
respiration. - IF breathing is difficult, give oxygen.

.7In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes while removing contaminated clothing and shoes.
Wash clothing before re-use.

SECTION UI - REACTIUITY DATA

Stabili: St Hazardous Polymeriation: (1ll not occur

Conditions to Avoid: moisture, heat

- Incompatibles: water, most common metals, organic materials,
strong reducing agents-, combustible materials,
strong bases, strong oxidizing agents

Decomposition Products: oxides of sulaur

SECTION VII - SPILL AND DISPOSAL FROCfDURES

Stems to be taken in the event of a still or discharee
Wear self-contained breathing apparatus and fall protective 'lothing.

- Stop. leak: i F you. can do. so. without r isk. .DO NOT use water.
Neutralize soill and/or washings with soda ash or lime.

- With clean shovel, place material -into clean, dry container and cover.
Have container(s) from still area.

J. T. Baker Neutrasorb. or NeutrasolR "Lou Na+' acid neutrali=ers

.Continued on Page: 4 to 0I
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58234 -02 Sulfuric Acid Page: 4
EFFective: 09/08/86- Issued: 12/17/86
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SECTION UII - SPILL AND DISPO.SAL PROCEDUTRES (Continued)
ana anma asannmssa am- was- sa- nWM - am e-a-m a anMa am c - an -ftw -nf-mans= amam scasanan

are recommended for spills oF this product.

DisposalProcedure. -.

. Dispose in accordance with all applicable federal, state, and local
environmental reaulations.

EPA Hazardous Waste Number: D002, D003 (Corrosive, Reactive aste)

SECTION UIII - INDUSTRIAL PROTECTIVU vQUIPMENT

Ventilation: Use general or local exhaust ventilation to meet
TLU requirements.

t

Respiratory Protection: None required where appropriate ventilation
conditions exist. IF the TLU is exceeded, a self-
contained breathing apparataa is advised.

Eye/Skin Protection: SaFety goggles and Face shield, uniForv,
protective suit, rubber gloves are recommended.

. SECTION IX - STORAGE AND HANDLING PRECAUTIONSr n a m- aa-- sa--s-a-aa--nua--mn-a- - -------a-a----an 555 nf -------- S- mm

THSAF-T-D19TA Stcrag&- Color Code: Gh it e

Sneejal Preeaut'ions
Keep container tightly closed. Store in corrosion-proof area.
Keep containers out o4 sun and away From heat.

SECTION X - TRANSPORTATION DATA AND -ADDITIONAL INFORMATION

DOM!STTC rnav.r.

Proper Shipping Name
*3azard Class
UN/NA
Labels

- Reportable Quantity

TNTEiNATTONAL (T.H.O.)

SulFuric acid
Corrosive material (liquid)
UNIS3 0
cc RROS:E
1300 LES.

Proper Shipping Name Sulphuric acid
Hazard Class a
UN/rNA ---- UN1830 -
Labels - CORROSIVE
a atmass-mama mass seaman ama scamsma ma sass M~ a =a= m uftMaas ama Ssnfa am mmatmfln42

N/A - Not Applicable or Not Available

The information published in this Material Safety -Data Sheet has been compiled

Continued on Page: 5
0001
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S8234 -02 Sulfuric Acid Page: 5
Effective: 09/08/88 Issued: 12/17,89

from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautioris. le reserve the right to revise
Material Safety Data Sheets periodically as now information becomes available.

LAST PAG --
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N3860 -02 Nitric Acid Page: 1
EfFective: 09/10/86 Issued: 12/17/8

SECTION I - PRODUCT IDENT:FICATION

Product Name: Nitric Acid
Formula: HNO 3

Formula Ut: 63.01
CAS No.: 7697-37-2
NIOSH/RTSCS No.: ,QU57?5000
Common Synonms: Eydrgen Nitrate; Azotic Acid
Product.Codes: 4801,9605,9602,5596,9806,6960,9597,9600,S113,961S,5371

SRECA[IT I ONARY LASBE-L ING

BA0CER SF -ATA'Sste

stE~m Naa sErM CAnM-
1 Laboratoro Proteetivoe L1141

?reeautionaru Label Statements

POISON! DANG2RI
STRONG OXIDIZER - CONTACT WI-t OTHER HATZRIAL MAY CAUSE FIRE

LIQUID AND ORAPOR CAUSE SEUERS BURNS - HAY BE FATAL IF SWALLOWED
. HARMFUL IF INEALED AND MAY CAUSE DELAY!D LUNG INJURY

SPILLAGE MAY CAUSE Frz OR LIBERATE DANGEROUS GAS
Keep from contact with clothing and other combustible materials. Do not
store sncar combusktiblc materials. Do not get in ayes, on skin, on clothing.
Di not' breathe uapor.- Keep' in tightly closed container. Ua- with adequate -

ventilation. In case at firs, ase water spray, alcohol foam, dry chemical,
br carbon dioxide. Flush sill area with waterspray.

SECTZON II - HAZARDOUS COMPCNENTS

Comoonent t CAS No.

Nitric Acid -5-75 7837-37-2

Continued on Page: 2
- 0 00 1
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N3660 -02 Nitric Acid Page. 2
Sfective: 09/10/8 .- Issued: 12/17/Es

SSCTION III - PRYSICAL DATA

Boiling Point: 12I*C C 25S'F) Vapor PressureCmml'g):

Melting Point: -42'C C -44'@7)

SpeciFic Gravity: 1.41
CH2 0-1) -

Solubility(C2 0):

Uapor Densiitairtl):

Evaporation Rate:
(Butyl Acetate-1)

Complete (in all proportions) t olatiles by Volume: 10G

Appearance & Odor: Colorless liquid, with choking odor.
naaema mean anwm at Maon Snnamu aeiunamanas ms aal an-ass Man aa n- memnse

SECTION 10 - FIRE AND EXPLOSION WAZARD DAT4

Flash Point: N/A NFP 704M Rating: 3-0-0 OXY

Flammable Limits: Up=er - N/A .t Lower - N/A %

Fire EtincuishingMedia
Use water spray.

Scecial Fire-Fichtina Procedures
FireFighters should wear proper protective equipment and self-contained
breathing apparatus with full Facepiece operated in positive pressure mode.
Move exposed containers from fire area if it can be done without risk.
Use water to keep fire-exposed containers cool; do not get water inside
containers.

Unusual Fire & Exolos ion Hgzards
Strong oxidizer. Contact with other material may cause Fire.

Toxic Gases Produced
nitrogen oxides, hydrogen gas

011031040411201 IWMCTn a'-' u aN amansa meEA tse no nLaTHme 5 - mesa na-nuns a ew - a a

-S~ & -- SCIONC - !isZ;Lr-1 HAZARD DATA

. Threshold Limit Value CTL/TWA): 5 mg/M3 (2

Short-Term Exposure Limit (STEL): 10 mgflT (4

Permissible Exoosure Limit (PEL): 5 mg/m- (2

ppm)

ppm)

pp7m)

Carcinogenicity: NT?: No IARC: No Z List; No OSHA reg: Ho

Aff!Cts O= CuerexmOsure -
Inhalation oF vapors may cause nausea, vomiting,' lightheadedness or

Continued on Page: 3 -
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N3660 -02 Nitric Acid Page: 3
EFFective: 09/10/86 -ssued: 12'17/36

SSCTION U - EEALr HAZARD DATA (Continued)

headache.
Inhalatioh of vapors may cause severe irritation of the respiratory system.
Inhalation of vapors ma.y cause coughing, chest pains, difficulty breathing,
or unconsciousness.
Contact with liquid or vapor may cause severe irritation or barns of the
skin, eyes, and mucous membranes.
Ingestion may cause severe burns to mouth, throat, and stomach. May have.
adverse eFfect on kidney Function and may be Fatal.
Ingestion is harmFul and may be fatal.

; Hedjeal Conditions Generaliu Age-ravated Bu xcosure

None Identified

Rogtes Of Entru

inhalation, ingestion, eye contact, skin contact

amereencn and First Qid ProcedL!rs
CALL A PHYSICIN.
I4 swallowed, do NOT induce vomiting; if conscious, give water, milk, or
milk of magnesia.
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 clothing and shoes.
jash.clothing before re-use.

1 555 a an Swan a as ainas -m as amana n-a aaU Unn=e_ M a aaaam aess =amn Ma a amas=a S

SECTION UI - REACTIUITY DATA

Stability: Stable - Hazardous Polymerization: Qill not occur

Conditions to Avoid.: heat, light, moisture

strong bases, combustible materials,
- strong redding'&gents, -alkalies; most common metals,

organic materials, alcohols, carbides

Decomnosition Products: oxides of nitrogen, hydrogen

SECTION UII - SPILL AND DISPOSAL PROCEDURZES
aa a na== sMas se a=ama as nn ams = na a Ma=a anM=a a am=a a mu mmmuaaam waananfla an am maaf -5

Steos to be taken in the event of a soill or discharoce
Wear self-contained breathing apparatus and-Full protective clothing. . Stop
leak if you can do so uithout risk. Ventilate area. Neutralize spill with
soda ash or lime-. With clean shovel, carefully place material into clean,I dry container and cover; remove From area. Flush spill area with water.
Keep combustibles Cuood, paper, oil, etc.) away From spilled material.

J. T. Baker Neutrasorb or Neutrasol Law Na+" acid neutrali:ers

Continued on ?age : 4
0 0 ..
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N3SSO -02 Nitric Acid page : 4
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SECTION UII - SPILL AND DISPOSAL PROCEZURES CContinued)

are recommended For spills of this product.

.-Disposal Procedure
Dispose in accordance with all applicable Federal, state, and local
environmental regulations.

E?A Hazardous Liaste Number: D002 (Corresive Waste)

SECTION UIII - INDUSTRIAL pROTECTIU EQUIPMENT

Uentilation: Use general or loca-1 exhaust ventilation to meat
TL requirements.

Respiratory Protection: Respiratory protection recaired if airborne
concentration excesds TLU. At concentrations up
to 100 ppm, a chemical cartridge reszirator with
acid cartridge is recommended. Above this level,
a selF-contained breath-ing atparates is advised.

ye/Skin Protection: Safety goggles and face shield, uniForm,
Spro..ective suit, acid-resistant gloves are

recommended.

SECTION IX - STCRGE AND HANDLING FRECAUTIONS

SAF-T-DATA Storage Color Code: Yellow

- Soecial Precautions
. eep container tightly closed. Store separately and away from Flammable

and combustible materials.

SECTION X -' TRANSPORTATION DATA AND ADDITIONAL INFORMATION
aa acaasumnmasm wi=0 ammaamaaaaaamm ns mnam=mum=

:DOMESTIC 0D.C.T.)

Proper Shipping Name Nitric acid (over 40%) Poison - Inhalation Hazard
Hazard Class Oxidizer
UN/NA UN203 I
Labe s - OXIDIZER, CORROSIUE
Reportable Quantity 1000 LBS.

* INTERNATIONAL (I.H.O.)
1
f Proper Shipping Name .. Nitric acid
I Hazard Class a

UN/NA UN2031
4 Labels CORROSIE

Continued on ?age; -
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N3660 -02 Nitric Acid -Page: 5
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N/A - Not Applicable or Not Available

The information published in this Haterial Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption oF nejcessary safety precautions. We reserve the right to revise ~
Material Safety Data Sheets ~periodically as new information becomes available.
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J. r."AK$0 INC. 22 a: SCT'AL Lt/ PMILL I 0S4U', FJ ?? 65
iA T E . I A L S A = T Y nA T % S U C F T

Z-,r.S 2.'*-c..'Cy T.LPM 1$ -- (2'' g5 q-;15L

. Cm mTREc. a (S'AI 424-9 30 -- NATI:.AL SPQMSE C=T 2 :01 c 2-

4ft.J5 2-9PMO. P .AGE:
FECTLV.: 04/1o0 tSSUED: Q4/14/9

P?.CAUrtoNfP.Y LA9ELE. G (CQ T[ US3

1N TERNATrJl&AL I.ACELENG

NHLY FLAt!A-'LE.
FP CJNTALM'F TIGHTLY CLSi0. KEEP AWAY CPQM ;OURCES OF tGN[TEN - N-
'K G.-

F-T->ATAa STtJAGE COLLS CO0: RF IQLAMtAFLF)

sUcT[ uC - CONPQN&TS

MP:E.T Cjs NO. wEtT OSH/PL ACGIH/TLV
PROPA OL 67-13-0 9?-100 400 PP 4 0 0PM

SECTI'4 [[ - PHYS[CIL 0;TA

ILiNG PGINT: S2 C (7- F) VAPOR PRESSURE MGJ: 33
(AT TAO MM HG) (29 Cl

LT'I-r PUInT: -39 C C-LeS F) VAPOR DENSITY CA[Rt): 2.1
(AT 160 M' HGM

'ECFLC GRAVITY: 0.7? CVAPOTATION RATE: 2.S

.(H21= (PUTYL AC=TATE =1

LU3ILCTYCH20)? CZMPLETE (100%) % VOLATELES KY VOLUME: 100

i: N/A -

tP TH.AESH'LD (0.'.M.Jt 2.2 ~ HYSICAL STAT: LIQUID

3EF=[CI?= WATEA/IL [STP[.UTICN: N/A

''EARANCCE 4 CL0( CLEAR, CCLOkLESS L[ JlEW. ALCOF(L 00R.

CCNTINU O OS OAGE: 3
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J..?AKr.- ::t. uZe KC') SCiat LA:=, Lt0 VtS't5UZ.. iJ 2jqV%5
M A r I: I A L S & F C T Y ') 4 T A s a E. r r

.- wauj E3tcsNCY rt.L9Pc4= -- It 71 !5',- jI
C.tIEC 1 (h) 4Z4-$zJ -- 'iATt'-L !rtSPO.S~ CS':TF.=1 eC?91 <-?

roll .1-'Ci 3
ecT VE! I / C0 -30E 04 '/9

SECTC" IV - FI' aW L-PL3LF HA.ArA rATA -

SH ?01NT (CLO S;:J CU) I I C ( 5T r I

TcL[P! ITirra TF:. : RATIJR.: 3q C (I"0 ;:I

NFPA 7047M RATVIG: 1-3-0

'AW.L LIM[T S: iP - tZ-O . - 2.) t

xr rMi a'JE s-t3ir , A;r &
U3m: ALCrqWL rCAM, Q4'Y. CHBt-ICAL Tf CA?.VJ' cI:Xu. MArE9" YAY -

.4N.FFECT[V=.
ECNSPICTA .

d ~t !E-Ftr;HitC PC3C-*YURE5
V i ' rtCirs Sh7I'Li 4 'I R P C LPC P; -T CT[V5 u MENT AN10 SLF-C'2NT ACNW)

,9!ATHING APPATUS .itTt FULL =3CTPEC PESAtEO tN POSIT VE r ESSUP.

0Gt. "V' C3J!TA[NiRS FPGC FU!' AF.EA IF [T CAN SE CCNE WtiT-4CUT rS!K. USE:
tT.=R T K EP FfRE-=P.i0SEI CONT A [NE. C1!OL.

AL F1R: & EAPLOS0, h I AZa0)

AWOAS mY CLOt ALONG SUAMACSS TZ nISTANT .GMTEGN 500ACS5 ANl FLASH "ACK.
CLS4O CONTAINkS EAPCSEO TO HEAT MAY EXPL2OE. CONTACT WITH ST'rTG5
XDItRS 4AY CAUSE FtR.

x XC ~ GA SE S P 0JCLE
CAA"rh1N IONOXICE, CAA;iON IOXIOZi

kFLUSIN?4 DATA-SENSITtVITY TO MwCHA'I[CAL LPPACT

PLUStON DATA-SENSITIVTY TO STATIC DISCHARGS
8A 1DCMTLFIF,)

SiCTtCI V - .EALTM HATAqD rATA

JRESHOLO L!MIT VALUE (tLV/T'U: 9TV) M1/.3

;HGr-r Ms !' 'X-OSUt: LInT IST.L: 1223 MG/P3

RAV!51HLn EXP 1 3URr LZNET (P5lI. %c MG/M3

(400 P04)

(500 PPM)

(300 PPM)

C [CITY CF C9M004NENTS

COINT NU9O LIN PAGE : 4
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j-To% A,:. '4C. - 22- .< 3 S it LA'4F , PutLL[?Si' G* %J "'1--
Ar 9 AL S AF T Y 0 A T A S . E T

l--haJ F6 r-4'CY TLEDMUNE -- s7Rn) 39-Z L1
Csh?-If'-.C r) IA*.7,I 4Z4,.'lJC -- r.-T[.3!AL CS9 :S c:NTV= d ('.4' L-24-t:3m)

e at1 mil,EFKFCTIVi 04/1/1 e)
PA ^ C'-: 4

([;'gr: 04/t4/90

SL.CTIC'-i V - ALrH l;azA7.0 ST\ (C)NTt.UL)

)RAL RAT-LD50 FOU. !- P9Pl0L
I'iflA?EITfl'AL '+)USF 1350 R2R a-PMPANL
)kAL CC L'JSU FC4 -0QPAPNUL
;KIN ;At:jr L15O ="10 V 2-PPAIfL
:AaClNUGE;[CITY: NTO: NO LARC: r4-

S 40 .IG/KG
fr33 Mn/vrj

650 -MG/KG
13 G/K'

'' LIST: W) - 'tA 7$: 'L-

AR C '%-.11GS IC I TY
NNE Q 10NTEL50.

(EPROOUCT[VF EFFECTS
NONE IOS;4T i ( D.

EF.=ECT5 'IF 1VEREXP-iSURE

I 1t.LAT (ON:

SKIN Lc1TACT:

Fyi- COnTACT:

[O F AT (IN o- us: ANZ T4R cAT, HEAQIACP2t ,'j AU^
0IZ/.[YASS, .wS3, [STTIGN CF UPPEP. 9CPE.ATZ'Y

TRACT, AACOStS 9 cpr;AL A:ERVIUS sYsrCA1 0Ds4ESS[-h
LiIFF CULT '3RPATHI t G, PIL t4ALRY EEA , U'C"tNSC$(iJSSS

1P.0 rTArION, oaLEQ1coE CONTACT .AY CAUSE OER:ATTI S

IRMl I TATtaln, 'AY CAUSI CGPNSAL IAUAGE

SKIN A3SRPT'J-4: .AP O ASORRT[ZN

I:ACAC4E, R 4AUSCA, Vo01Ti N, Ofr IZLLS3 , CAS T'nI -STIM&L
I[ITATIN, ?ARCQS[3, CENTRAL NEWVCUS SYSTE' E_'605E5rl
UNCf2NSC LOUSNES 5

CHRONIC EFFECTS.: .NOEN LDrNTIFIED

rAkGET i3$CA15

EYLS, SK.I, ASPt sATURY SY'aT27' LUN S, ClTtAL NES'rYUS SYSTM

i:uCAL CCP.JtTt OjTS CY EiALLY ACGRANvTZ'. 3Y EKPOSUR'
5XIN CE--J0E'S, -;YE 2)ISA:RS, =3SPtRAtTRY SYST1 OS:ASc

:t[MAP.Y RUris OF :.MTY
P*IHALATEON, [.-ESTifl, SKIN CONTACT, CYv C-3rTACT, A S3qoTiCN

CONT.NUEJ a': PAGE: 5
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J.t cAI- LrC- ?? R:1 SCH3.sL UV3, DfLtNl"S'U'G. NJ ' =J.
VATERiAL ; F r Y V A T A S " C T

2-'+3U EM4';CY rELEP'lr: -- (271) !59-2151
CHZ'ikC VJ'01 0--4-930 -- 'ATLMAL .SPnSF CP'ITL2 C (al 420-140:

@540G L 1)5 2 --P R.o 0Lca &tt: 5
CrFECTIVX: 04/11/r -1JE9: O4/L4/P2

sicrwi[- V - HIALTH HAZAS !ATA (CONTrUW=)

EMERG.-CY ANO F?.ST AID P.Ci1URES

INICST [E: CALL A ?NY:ICIAN. [F SALLCISW. I" L:JN$C[2Si &V LARG:
AVCU0'rS 15F 4AT. (NUiCr V.lt'TIG.

ImHALATf&: IF fN.fAL: S1 RFMCCV TO FUSP A £S. v NoT .ArTHIN;. Grv .
AkTCFT C(AL .ESPIRiT 0Y:. F 3rREATHfNC IS GMFtECULT, '1VE

,KN C.arcT: Eu CA53v r% CcAomicT, JMW=ATELY FLUS SKIn 4MTr PL10 iF
447Ev FCR AT LEsSr 15 WLNuTS wiLt R0EAa [C CrNT--i[(,:rcn
(LrCNG AND SHOS. WASP CLITHING KEF R-USN -

EYE CONTACT: [n CASE Ur M:-Y CUNTACr, IMMEQ[ATELY =LUSH WITH PLSNTY OF
iATES FOR AT LEAST L5 M[NUTES.

MFOICAL SURVitLLANCS
PROVIOL PQCPLACCMCNT 4AJC DEP.[CD(C m4:IC4L =xAm5 -IUX EMomASIS ON SKUJr.
SENUSS. ANC PES!P.ATORY SYST7w.

SAAA/TZTLE [II HAZARD CATEGORFES ANO LFSTS

ACUTE: YS CHCVIC: YAS FLAMA&[LIrY: YSS PRESSURE: NZ QACTIVtTY: 0

XREMELY HALAAOUS SUJSTANCE: NO
CERCLA HAZA0US Si..STAMC.: NO

AA 3L3 TOXIC CHEMICALS: YES CCNTAINS [SOPRUPYL ALC-HOL
GENERIC LLASS: COS

TSCA IvfW!NTORY: YES

SECTPON VI - V.ACTIVITY OATA

STAPILITY: STAHLE AZA3CUS 0 OLYME[ZATWIN: W[LL NOT OCCUq

CihIMTIOiS T.J AVJ(C: 14SAT, -LAE., JT?.: SOUICSS OF [$N'tTICAN

ENCOMPATC"LES: srmnc OXI'8ZI'fl ACENTS, ALUMENUM sr0G ACDl5,
N[TLC AC[, SULFUC ACID, HALOGEraS, ACTIVE H.ALOCCN -

CI?OJNS, tAMI.ZS AND A MMONIA, ALDEHYES .

CP4T[NUE0 it OAK: ft

VA- - - - - -"b" IW 9 T J T Ki -7 ^ " c -3 0
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cha'i-.it : (1:2, 424-9.301 -- :AT l-YIAL Lks?:57 CENTFR t (1201 41 -=.OZ

23-.RPNL PaGr: 6
sSUGc-: 134/t/90 tCL rS vrECTEv5: 04/1*'/-'u

-- = =-- == - -. " :r = - =.. -- r==lz===

SCCTE'JN V - rActvIrY 'ATA (CV TI TUU)

3 C P;5 L INtI %Z! CTS: CAA 12 x T., CAtC-l r.'TLXIt

SCCTI)M Vl[ - SPILL . DISPQSAL PJ0CF5U S

ST S r PL TAK ' Ti V:i"r l A SIPLL Zn %IA 2G
4.A SUC A.L;. -TLZ rv CL' -T..;. sut re? GNtTtch SOUPC.S: F0 5t-s,

3'JXI '; G -W' LAL i A;.. STO LEK rr YQU CA' 1 S10 Y[T5-W1J V [.. 'i3S
4.1.k LP .AY T23a:jr VA?!S3. ATKr u2 Art SANO -R CrMr 9tiaC2*IiSTt5L!

Atb4 '3Rt: 1 T MArI AL Ai PLAC: INT C:N F q LATEr a ISPUSALS PLU1S
AsiA WITH wA r'.
J0 "iOT ALLQ4 T ErTE3 QA[.S 1'. StzWia SYS1T'

J.6 T. AA(ER 5'U.iflU(R) ScLVENT AosGR':NT IS RECO1'MENCED F.R SPILLS 0-; THCS
rUC.

J[SPOSAL PCrCEU3O 9SPOS IN ACC ,'IC: WITH ALL APDLCAELE..E)rAL. sTAT%, ASE 1 L"CAL
ENT RGNfMEN TAL MEGUL.TE0-s.

PF HAZA.D-J'jS wAirC NUMMER: r0oZi ([GNtTA3LF WASTC)

srcrE VEi - IN UST'I-AL PRJTSCTV'/E C00tCT

,ej1TELAT ICi:

TP Ta m crN

:Y&/SKIN P(rOT.=CTI :

2SE GVNIRAL 0. LICAL .CHUST VENTILATIOl TO MEET TLV
REQUEPEJMENTS.

6C5pr.ArC*y PiTZCCXO 0cuRe.D [F Alf;': 2N5
CCNCNr"Atric !xC=E,1 TLV. 4T CONCErTATTGfIS UO TQ
11120 PP% a CNEM[CAL CA'Tft.DG= EcP iAAT?. N rTHt..GlC
VAPflW CAR -u10GE IS ?UCC' M'i82950. AA 2VE V-I[ LCV~Lt .
9ELF-CUNTA[;E.D RC~.crtIC APPARATU iS CJOEQ.

SAFETy GC'CGLES, UNIFF'Q, APRONI, NGCPR5Ni GLGV= Am-z

RECQnPC AtC.
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.SFC r x - 5r'A; A"W NANOLING PCAUtTErS

sA-T--'ATA srTW.AGE COLOR CNDE: APO (FLAMtaeLI

.5S'dRAGt UN31JC~rl.ASTS
KFE' CoNTrAINER T IGHILY CLSC. s ri- IN A CWL, 0*Y wL.-V&'r(LATC%
FLAM'tLC LECU!C STO-AGE AREA. 00 1OT STORC NEAR lXtf[tt[G IATSEALS.

$ CIAL PRECAtJTIG3f
NMO GAO0r4Q r.A CL5 iweN Tr A' JSFE'.Y[ LU [JU[I.

Stc TEON X - TANSP4AT ;M DA74 ANI AOE TPIN'L [NEmf'ATtO4

2G'NESTtC (O.O.T.1

PPOPEPR SHEPO*G NAMP: [IC"PG.o
1AiAq.) CLASS: FLAMMA.E LIEUI~

N: U'l219
LS: PLA.4AitE LIQUO)

fiULATXRY REFE5LEYS NICF t72.l0; 173.125

E'ITERIATirGNAL ([8-.

'RPER SNIPPt% '-JAMit [CSCPRO"QL
iAZARO CL&SS: 3.2 r.L0o. PASS: 3130
JN: UNL21P mAqINE POLLUT4mtT$: NO -PACKAGING Co.OUP: (I
.AjELS: FLAM45LE LIQUMfl
lFrULAT.1.Y AEFERANC'S; 49CFR 7?.t102; PART LT6; [E0l

UIR (E.C.A.i.)

'RUDER SHIPPLNG NAM-: 15POPANOL
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.P.ELS: FLA:9A.LE Lt JUID
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S [NrMF T Va- -. LY Ai 4 :. ':! T:j TS A:P ;M1lTE nX=F AOTrPNARY wAl0Lr',c .- r-
I A T'N IAL lY 4 X'75:- - T&-./AM, N ri coupimvtsin ey .A MM: t. OA W
GAOC-ImCat rHL~. Is U:.l: rS agE;M.SP;-E Pk -lefKAIMl[' TV

LCAL'1 -. 1 5 -'I-7:.9 F T--1 C:t-ICat 10 HIS OR HER PAtTK~UtA::
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SECTION I - ?RCDUCT IDENTIFICATrON
sumacammmmmsanaam asmaemasaainmssmmaama a aOa a -M a a momn=saammam aammm

Product' Name: 2-Propanol
Formula: CH CH3 HCR.
Formula Ut: 60.10
CAS No.: 00067-63-1
NIOSH/eRTECS No.: NTOSOO
Common Synnyms: Iasopropanol; Iscpropeyl Alcohol' IA; se#-Propanol

Dimethylcarbinol
Product Codes: sat0,S983,9088,9324,S095,9079,9089,9094,S373,90S1,9002

PRECAU'"ONfARY LABELLING
aa amfllamfl~ am== mu aE" mumV mm wanmamM am"" ama aam ama a a macam MmMaU an "Mm mmmnaaaa~ft

TMBAKER SAf-T- TA S1stem

W3RNING I
rLAHMABLE.

CAUSES IRRI'TPTION
HARMFUL IF SQALLOGED OR INHALED

Keep away from heat, sparks, flame. Avoid contact with eyes, skin, clothing.
--Avoid. breathing. vapor- Keep in tightly closed container- -Use with.
adequat'e ventilation. Vash thoroughy afte' handling. tn case of Eire,
use alcohol foam, dry chemical, carbon dioxide - water may be ineffective.
Flush spill area with water spray.
a nme mulm am amaMM at aaa ma-nmum-r anu fMmma am aau-aaaamuaaammam as ama a m-SWm mm

SECTION II - EAZARDCUS COMPONENTS
ama a a ama amalanaa man mmsam ma ama=a-ama- m- a mmma amaas-mamaaaemammman

Compoen tCMS No

2-Propanol 90-100 67-63-
---2-Propanol - - . - -- -- - -. 0=10 on..$g-.

-. Continaed on Page: 2 00
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SECTION II - RAZARDOUS COMPONENTS CContinued)

2-Propano1 98-100 87-83-0

sECTION 11I - PHYSICAL DAVa

Boiling Point: 82C C 100F) Uapor Prcssor.Cnmfg): 33

Helting Point: -839C C -128'e) Vapor Density(aira-l: 2.1

Specific Gravity: 0.79
M 20.1)

Evaporation Rate:
CButyl Acetate-1)

Soluibility(E20o: Complete (in all proportions). t Volatiles by Volume: 100

Appearance & Odor: Lictaid with slight odor of rubbing alcohol.

SECTION IU - FIRE AND EXPLOSION EAZARD DATA

Flash Point (Closed Cup): 12'C C 53F) NFP 704M Rating: 1-3-Q

Flammable Limits: Upper -

Fire ExtinugisMne .Hedi.
Use alcohol foam, dry
(Water may be ineffec

12 % Lower - 2.0 %

chemical or carbon dioxide .
tive.)

Soecial Fire-Fighting Procedres.
Firefighters should wear proper protective equipment and selF-contained
breathing apparatns with fall Facepiece operated in positive pressure made.
Move containers from fire area if it can be done without risk. Use water

- . to -keep fire-exposed containers coal.

Unesna1..Fire A Explosin Watards.
Uapors may flow .alo'ng surfaces to distant ignition sources and flash back.
-Clased containers exposed to heat.may iixplcde: Contact with strong
oxidizers maY cause fire.

Taxic Gases Produced
carbon mddoxide, carbon dioxide

SECTION v - ElALTH HAZARD DATA
assMI mm amM amM nmm nsa SamnOMM mama as Mmma M M mcmmasmMM 01a0ma man mm= mmmss as n mSS -

Threshold Limit Value CTL/TlA)l: S9 a mg/fm3 (400 ppm) ,

Short-Term Exposure Limit CSTEL): 1225 mg/m .(S0 ppm)

Permissible Exposure Limit (FEL): 90 mg/m3 (400 ppm)

Continued on Page: 3 0001
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SECTION U - HEALIE HAZARD DATA (Continued)

Toxicity: LD50 Coral-rat)(mgfkg) - S840

LD5 0 C ipr-mouse ) Cmg/kg) - 933

LD5 0 Coral-dog) Cmg/kg) .- 8150

LDS s Cakn-rabbit) (.C/kg) - 13

Carcinogenicity: N'TF: No IARC: No Z List; No OSHA rag: Ne

~ £sets of Ouereszre
Uapors may be irritating to eyes, nose and throat.
Inhalation of vapors may cause .hcadache, nausea, vomiting, dizziness,
drousiness, irritation of respiratory tract, and loss of consciousness.
Liquid may be irritating to skin and eyes. Prolonged skin contact may
result in dermatitis. Eye contact may result in temporary corneal damage
Substance is readily absorbed through the skin.

%Ingesti.on may cause nausea, ucciting, headaches, di::iness,
gastrointestinal irritation.

-HNedical Conditions Generallu AaeuaVatsd Bu Exposure
None Identified

- Ronten or Entru
inhalation, ingestion, skin cntact, eye contact

Emerasncu end First Aid Ptocedres:
CALL A PHYSICIAN.
If swallowed, if conscious, give large amounts oF water.. Induce voiting.
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 with plenty'of water for at
least 15 minutes. Flush skin uith water.

MWI Im ma sa "s amM amm mant - mammam a M msta ma a ass tmnm ama a0 sawsamm us m

- SECTION 01 - REACTIUITY DATA

Stability: Stable - Hazardous Polymerization: Will not occur

Conditions to Avoid: heat, flame, other sources of ignition

I Incoinatibles: strong oxidizing agents, ~aluminum, strong acids,
nitric acid, sulfuric acid, halogens,
active halogen compounds

Decomposition Prodicts:- -carbon monoxidej carbon dioxide
mmaI nasaM muassasi amas amas aIMmft0m a s mam mm _man ftamsanm mammaam aMmas.=Mm Man

SECTION UII - SPILL AND DISPOSAL PROCEDURES

Stens to be taken in the event of a saiul or discharge
(dear suitable protective clothing. Shut off ignition sources; no flares,

Continued on Page: 4 0001
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SECTION UII - SPILL AND DISPOSSL PROCEDURES CContinued)
S SSSMMMMMM esa af 5 m a Mml"f " a 0 e " ss" Md.=man ~ m m ane SW-S sam. Scan asses= assM a

smoking, or flames in area. Stop leak if you can do so without risk. Use
water spray to reduce vapers - Take .up with sand or other non-cdmbustible
absorbent material and place into container Ear later disposal. Flush
area uith water.

J. T. Baker Scluasorb 2 solvent adsorbent is recommended
For Spills of this product.

Disoosal Procedure-
Dispose in accordance with a1l applicable'federal, state, and loca
environmental regulations.

EA Hazardous Waste Number:- DG01 CIgnitable Waste)a-mesa a aesM ueM- sam MM assess an MMM a aMm ma M =mcsMeM maasM easeOWM as e mess fmacm asasMfa

SECTION 111 - INDUSTRIAL PROTECTIVE EQUtIPHENT

Uentilation: Use general or local exhaust ventilation to mest
TLU requirsnents.

Respiratory Protection: Reapiratery protection required if airborne
concentration exceeds TLU. At concentrations =;
to 1000 =:w, a chemical cartridge respirator with
organic vapor cartridge is recommended. Above
this level, a self-contained breathing apparatus
is reco-mmended.

Eye/Skin Protection: Safety goggles, uniform, apron, batyl rubber
- - - gloves are recommended.

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATA Storage Color Code: Red

Sodeihl frecautions
Bond and ground containers when transferring liquid. Keep container
tightly closed. Store in a col, dry, well-uentilated, Elammable liquid
storage area.- -

SECTION X - TRANSPORTA7:CN DATA AND ADDITIONAL INFORMATION

DOMESTIC CD.0.T.)

-Proper Shipping Name Isopropanlc&
Hazard Class Flammable liquid
UNMA * UN1219
Labels FLAMMABLE LIQUID

Continued on Page: 5
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SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION CContinued)

TNTEMNATIONAL C T .H.O)

Proper Shipping Name. Isopropanol
Itazard Class 3.2
UN/NA - . UNi219
Labels FLAMHABLE LIQUID

/A - Hot Applicable or Not Available

The information- published in this Material Safety Data Sheet has been comile
from cur experience and data presented in various technical publications. It
the cser's responsibility to determine the suitability of this information Fo
the adoption of necessary safety precaution&. Ue reserve the right to revise
Material Safety Data Sheets periodically as neu information becomes available

-- LAST PAGE -- 000
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PUBLIC HEALTH Lyme
FACT SHEET Disease

Massachusetts Deparnment of Public Health. 150 Tremont Street. Boston, MA 02111

What is Lyme Disease?
Lyme Disease is an infectious disease caused by bacteria that are spread by tiny infected ticks. Both people and
animals can be infected by Lyme tick bites. Lyme Disease can be serious If it is not trated but It is not fatal.

Where Is Lyme Disease found?
Lyme Disease can be found all over te United States, but It is most common along the east coast, the Great Lakes, and
the Pacific Northwest

In Massachusetts, Lyme ticks are most often found in the coastal areas, islands, and the Connecticut River Valley in the
westem part of the state. The disease is most likely to be spread between late May and early autumn, when ticks are
most active.

How Is Lyme Disease spread?
Lyme ticks cling to plants near the ground in brushy, wooded, or grassy places. The ticks, which cannot jump or fly.
climb onto animals and people who brush against the plants. Very young ticks (called larvae) pick up the bacteria that
cause Lyme Disease by biting infected animals, such as field mice. The bite of older ticks (called nymphs) can pass the
infection along to the next host.

Lyme ticks are so tiny that the larvae are no bigger than the period at the end of this sentence. The ticks live fortwo year.
during which they can infect wild and domestic animals as well as people.

ACTUAL SE
. r .O bat ye fnte spaw

lil tIldI ! I liLtl I.
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Not all ticks carry Lyme DIsease, and even being bitten by a Lyme tick does not necessanly mean that you will get the
disease. The tick must be attached for at least 24 hours to pass on the bacteria, so removing th tick promptly will cut
dovn your chances of becoming infected.

What are the symptoms of Lyme Disease?
Early stage: The first symptom of Lyrne Disease is usually - but not always -an unusual rash where the tick bit (Often
the tick isn't even noticed, and it drops off before the rash appear.) The rash first appears anywhere from three days to a
month after the bite. It starts as a small red area then spreads out often clearing up In the canter so It looks like a donut.
Other skin signs Include burning or itching, hives, redness of the cheeks and under the eyes, and swollen eyelids with
bloodshot eyes. Flu-like symptoms such as fever, headache, stiff nedk sore and aching muscles and joints, fatigue,
sore throat, and swollen glands are also common in to early stage of Lyme Disease.

These symptoms often go away by themselves after a few weeks, but the person remains Infected. Without medical
treatment, about half the infected people will get the rash again in other places on their bodies. and many wl develop
more serious problems later. Treatment with antibiotics clears up the rash within days and often prvents later
problems.

Later stages: Three major organ systems - the joints, nerves. and heart - can be affected rnonths after the tick bite,
although symptoms usually show up within four to six weeks. People with Lyme Disease can develop late-stage
syiptorns even if tney never got the donut-shaped rash.



I
About 60% of people with untreated Lyme Disease get arthritis In their large Joints, usually knees, elbows, and wrist
The arhitis can move from joint to joint and become chronic.

About 10% to 20% of people who don't get treatment develop nerve problems. The most common symptoms are sever
headache and stiff neck, facial paralysis or other cranial nerve palsies, and weakness or pain (or both) in their hands
am, feet and/or legs. These symptoms can last for weeks, often shifting from mild to severe and back again.

About 6% to 10% of people who don't get treatrtient develop heart problems, such as inflamed heart muscles or erratic
heart boats

How Is Lyme Disease diagnosed?
Lyme Disease is easy to diagnose when someone gets the donut-shaped rash. It Is much harderto diagnose without the
rash because other symptoms mimi other diseases, like flu. To help diagnose these cases, doctors can ask the
Massachusetts Department of Public Health or other labs to test their patient's blood for antibodies to the Lyne
Disease bacteria.

How is Lyme Disease treated?
Lyme Disease can be treated with antibiotic pills ifit Is diagnosed early. Tetracycline seems to work best Children under
seven are given penicillin instead because tetracycline can stain their permane'nt teeth. Other antibiotics can be pre-
scribed for people who cannot take tetracycline or penicillin. Prompt treatment of early symptoms can prevent
later and more serious problems.

How can you prevent Lyme Disease?
The only known way to get Lyme Disease is from the bite of an Infected tick. The best ways to prevent Lyme Disease are
to know where these ticks are found, avoid these places, and promptly remove the tick if you do get bitten. if you live in or
visit a high-risk area, follow these tips:

P Don't walk barelegged in tall grass, woods, or dunes where ticks may live.

e if you do walk in these places, wear a long-sleeved shirt, long pants, high socks (with pants tucked tightly into the
socks), and sneakers. Light colors will help you spot ticks on your clothes before they reach your skin.

" Use Insect repellants made with DEET (check the label) on your skin, and the ones made with perrethrin on
your clothes.

" Checkforticksevery day. Their favorite places are on the legs, thighs and groin, in the armpits, along the hairline, and
in or behind the ears. The ticks are tiny, so look for new "freckWes."

* lo remove atick,use tweezers to grip the body firmly and pullit straight out If you mustuse your fingers, protect your
fingertips with a plastic bag or a tissue and wash your hands afterward. Put antiseptic on the bite.

- Drown the tick In alcohol or kerosene. (Never leave these liquids where children can reach them.)

e Know the symptoms of Lyme Disease. if you have been someplace likely to have ticks between May and early
autumn and you develop Lyme Disease symptoms - especially N you get a donut-shaped rash -see a doctor
right away. Early treatment can prevent later problems.

Where can you get more Information?
Your local board of health
Listed in the telephone book under local govemnment

Massechusetts Department of Public Health
Division of Epidemiology (6i7) 522-3700, x420 or 425
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