OCCUPATIONAL SAFETY AND HEALTH

PART 1928

OCCUPATIONAL SAFETY AND HEALTH
STANDARDS FOR AGRICULTURE

" APPLICABLE STAN DARDS FROM
PART 1910
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~ making the determination as to number.

The exemption has been provided for several Years by language added by Con-
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A activities conducted by a farmer on sites such as farms, ranches, orchards, dairy
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1928.1 OCCUPATIONAL SAFETY AND HEALTH

SUBPART A—GENERAL

1928.1—PURPOSE AND SCOPE

This part contains occupational safety and tions.
health standards applicable to agricultural opera-

SUBPART B—APPLICABILITY OF STANDARDS

1928.21—APPLICABLE STANDARDS IN 29 CFR PART 1910

(a) The following standards in Part 1910 of this (5) Hazard communication— § 1910.1200.
Chapter shall apply to agricultural operations:
[52 F.R. 31886, August 24, 1987]
(1) Temporary labor camps—§ 1910.142;
) (b) Except to the extent specified in
(2) Storage and handling of anhydrous paragraph-(a) of this section, the standards con-

““““““““ SIS INGE) and (b, tained in Subparts B through T and Subpart Z of
Part 1910 of this title do not apply to agricultural

(3) Pulpwood logging—§ 1910.266; operations.

(4) Slow-moving vehicles—§ 1910.145. (42 F.R. 38569, July 29, 1977.]

SUBPART C—ROLL-OVER PROTECTIVE STRUCTURE

1928.51—ROLL-OVER PROTECTIVE STRUCTURES (ROPS)
FOR TRACTORS USED IN AGRICULTURAL OPERATIONS

(a) Definitions. As used in this subpart— (1) The front wheel spacing is equal to the rear
wheel spacing, as measured from the centerline
“Agricultural tractor” means a two- or four- of each right wheel to the centerline of the cor-

wheel drive type vehicle, or track vehicle, of responding left wheel.

more than 20 engine horsepower, designed to

furnish the power to pull, carry, propel, or drive (2) The clearance from the bottom of the trac-
implements that are designed for agriculture. All tor chassis to the ground does not exceed 18 in-
self-propelled implements are excluded. ches.

“Low profile tractor” means a wheeled tractor (3) The highest point of the hood does not ex-
possessing the following characteristics: ceed 60 inches, and

1928.51(a)(3)
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(4) The tractor is designed so that the operator
straddles the transmission when seated.

“Tractor weight” includes the protective frame or
enclosure, all fuels, and other components re-
quired for normal use of the tractor. Ballast shall
be added as necessary to achieve a minimum total

~ weight of 110 1b. (50.0 kg.) per maximum power

take-off horsepower at the rated engine speed or
the maximum gross vehicle weight specified by
the manufacturer, whichever is the greatest.
Front end weight shall be at least 25 percent of
the tractor test weight. In case power take-off
horsepower is not available, 95 percent of net en-
gine flywheel horsepower shall be used.

(b) General requirements. Agricultural tractors
manufactured after October 25, 1976, shall meet
the following requirements:

(1) Roll-over protective' structure. A roll-over
protective structure (ROPS) shall be provided
by the employer for each tractor operated by an
employee. Except as provided in paragraph
(b)(5) of this section, ROPS used on wheel type
tractors shall meet the test and performance

" requirements of § 1928.52 or § 1928.53 of this
-part or § 1926.1002 of Part 1926, and ROPS
used on track type tractors shall meet the test
and performance requirements of § 1926.1001
of Part 1926.

(2) Seatbelts.

(i) Where ROPS are required by this sec-

tion, the employer shall:

(a) Provide each tractor with a seatbelt
which meets the requirements of this
" paragraph;

(b) Ensure that each employee uses such
seatbelt while the tractor is moving; and

(¢) Ensure that each employee tightens
the seatbelt sufficiently to confine the em-
ployee to the protected area provided by
the ROPS. . ‘

(ii) Each seatbelt shall meet the require-
ments set forth in Society of Automotive En-
‘gineers Standard SAE J4C, 1965 Motor Ve-

hicle Seat Belt Assemblies,? exclépt as noted
hereafter:

~ (a) Where a suspended seat is used, the
seatbelt shall be fastened to the movable
portion of the seat to accommodate a ride
motion of the operator.

(b) The seatbelt anchorage shall be capa-
ble of withstanding a static tensile load of
1,000 pounds (453.6 kg) at 45 degrees to
the horizontal equally divided between the
anchorages. The seat mounting shall be
capable of withstanding this load plus a
load equal to four times the weight of all
applicable seat components applied at 45
degrees to the horizontal in a forward and -
upward direction. In addition, the seat
mounting shall be capable of withstanding
a 500 pound (226.8 kg) belt load plus two
times the weight of all applicable seat. com-
ponents both applied at 45 degrees to the
“horizontal in an upward and rearward di-
rection. Floor and seat deformation is ac-
ceptable provided there is not structural
failure or release of the seat adjusted
mechanism or other locking device..

(¢) The seatbelt. webbing material shall
have a resistance to acids, alkalis, mildew,
aging, moisture, and sunlight equal to or
better than that of untreated polyester
fiber. . :

(3) Protection from spillage. Batteries, fuel
tanks, oil reservoirs, and coolant systems shall
be constructed and located -or sealed to assure
that spillage will not occur which may come in
contact with the operator in the event of an up-
set. . :

(4) Protection from sharp surfaces. All sharp
edges and corners at the operator’s station
shall be designed to minimize operator injury in
“the event of an upset.

(5) Exempted uses. Paragraphs (b)(1) and (b)(2)
of this section do not apply to the following
uses:

! Copies may be obtained from the Society of Automotive

Engineers, 400 Commonwealth Drive, Warrendale, Pa.
15096.

1928.51(b)(5)
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(i) “Low profile” tractors while they are
used in orchards, vineyards or hop yards
where the vertical clearance requirements
would substantially interfere with normal
operations, and while their use is incidental
to the work performed therein.

(i) “Low profile” tractors while used inside
a farm building or greenhouse in which the
vertical clearance is insufficient to allow a
ROPS equipped tractor to operate, and while
their use is incidental to the work performed
therein.

(iii) Tractors while used with mounted
equipment which is incompatible with ROPS
(e.g. cornpickers, cotton strippers, vegetable
pickers and fruit harvesters.)

(6) Remounting. Where ROPS are removed for
any reason, they shall be remounted so as to
meet the requirements of this paragraph.

(¢) Labeling. Each ROPS shall have a lable, per-
manently affixed to the structure, which states

(1) Manufacturer’s or fabricator’s name and
address;

(2) ROPS model number, if any;

(3) Tractor makes, models, or series numbers
that the structure is designed to fit; and

(4) That the ROPS model was tested in accord-
ance with the requirements of this Subpart.

(d) Operating Instructions. Every employee who
operates an agricultural tractor shall be informed
of the operating practices contained in Exhibit A
of this part and of any other practices dictated by
the work environment. Such information shall be
provided at the time of initial assignment and at
least annually thereafter.

1928.52—PROTECTIVE FRAMES FOR WHEEL TYPE
AGRICULTURAL TRACTORS TEST PROCEDURES

AND PERFORMANCE REQUIREMENTS

(a) Purpose. The purpose of this section is to es-
tablish the test and performance requirements
for a protective frame designed for wheel-type
agricultural tractors to minimize the frequency
and severity of operator injury resulting from ac-
cidental upsets. General requirements for the
protection of operators are specified in § 1928.51.

(b) Types of tests. All protective frames for wheel
type agricultural tractors shall be of a model
which has been tested as follows:

(1) Laboratory test. A laboratory energy ab-
sorption test, either static or dynamic, under
repeatable and controlled loading, to permit
analysis of the protective frame for compliance
with the performance requirements of this
standard.

(2) Field upset test. A field upset test under

controlled conditions, both to the side and rear,
to verify effectiveness of the protective system

1928.52(e)(1)

under actual dynamic conditions. Such test may
be omitted where:

(i) the analysis of the protective frame static
energy absorption test results indicates that
both FERis and FER» (as defined in para-
graph (d)(2)(ii) of this section), exceed 1.15;
or

(ii) the analysis of the protective frame
dynamic energy absorption test results indi-
cates that the frame can withstand an impact
of 15 percent greater than the impact it is re-
quired to withstand for the tractor weight as
shown in Figure C-7.

(c) Description—

(1) Protective frame. A protective frame is a
structure comprised of uprights mounted to the
tractor, extending above the operator’s seat. A
typical 2-post frame is shown in Figure C-1.



2

OCCUPATIONAL SAFETY AND HEALTH

1928.52(c)(1)

(Figures C-1 through C-16 are contained in Ex-
hibit B.) ' '

(2) Overhead weather shield. If an overhead
weather shield is available for attachment to
the protective frame, it may be in place during
tests provided it does not contribute to the
strength of the protective frame, '

(3) Overhead falling object protection. If an
overhead falling object protection device is
available for attachment to the protective
frame, it may be in place during tests provided
it does not contribute to the strength of the
protective frame.

(d) Test procedures. .
(1) éener'al.

(i) The tractor Weight used shall be that of
the heaviest tractor model on which the pro-
tective frame is to be used.

(ii) Each test required under this section
shall be performed on a new protective
frame. Mounting connections of the same de-
sign shall be used during each such test.

(iii) Instantaneous deflection shall be meas-
ured and recorded for each segment of the
test. See paragraph (e)1)(i) of this section

for permissible deflection.

.(iv) Seat reference point (SRP) in Fig. C-3)

. is that point where the vertical line that is
. tangent to the most forward point at the lon-

gitudinal seat centerline of the seat back, and
the horizontal line that is tangent to the
‘highest point of the seat cushion intersect in
the longitudinal seat section. The seat refer-
ence point shall be determined with the seat
‘unloaded. and adjusted to the highest and

. most rearward position provided for seated

operation of the tractor.

(v) Where the centerline of the seat is off the
longitudinal center, the frame loading shall
be on the side with the least space between
the centerline of seat.and the protective
frame.

v (vi) Low temperature characteristics of the

protective frame or its material shall be dem-
onstrated as specified in paragraph (e)(1)(ii)
of this section.

(vii) Rear input energy tests (static,

“dynamic, or-field upset) need not be per-
* formed on frames mounted to tractors having

4 driven wheels and more than one-half their

" unballasted weight on the front wheels.

(viii) Accuracy table:

. Measurements
Deflection of frame, inches (millimeters) .......
Vehicle weight, pounds (kilograms) ............
Force applied to frame, pounds force (newtons).
Dimensions of critical zone, inches (millimeters)

: Accuracy
+5 percent of deflection measured.
+5 percent of the weight measur=d.
+5 percent of force measured.

+0.5 inch (12.5 millimeters).

(2) Static test procedure.

(i) The following tést conditions shall be met:

(a) The laborétory mounting base shall be
the tractor chassis for which the protective
frame is designed, or its equivalent.

(b) The protective frame shall be in-
strumented with the necessary equipment
to obtain the required load deflection data
at the locations and directions specified in
Fig: C-2 and C-3. R

(¢) If the protective frame is of a one or
two upright design, mounting connections
shall be instrumented with the necessary
" equipment to record the required force to
be used in paragraph (d)(2)(iii)(E) and (J)
of this section. Instrumentation shall -be
placed on mounting connections before in-
stallation load is applied. :

(ii) The following definitions shall apply:

1928.52(d)(2)(ii)
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W =Tractor weight (see § 1928.51 (a) in lb. (W' in kg.).
E«=Energy input to be absorbed during side loading in
ft-b (E‘is in m-kg.).
Eix=723+0.4 W (E'«=100+0.12 W").
E.-=Energy input to be absorbed during rear loading in
ft-1b (E'i» in m-kg.).
Eir=0.47 W (E'u‘=0.14 W’)
L =Static load, Ibf [pounds force], (N) {newtons).
D =Deflection under L, in. (mm).
L ~D =8tatic load-deflection diagram.
Lmax=Maximum observed static load.
Load
Limit=Point on a continuous L —D curve where cbserved
static load is 0.8 Lmax on down slope of curve
(refer to Fig. C-5).
E. =Strain energy absorbed by the frame, ft-lb (m-kg).
Area under L -D curve
FER =Factor of energy ratio.

FER.v=—
FER. =——
E.

Pn=Maximum observed force in mounting connection
under static load, L Ibf (N).
P. Ultimate force capacity of mounting connection,
1bf (N).
FSB =Design margin for mounting connection.
¢]

P.
FSB=——
Py

(iii) The test procedures shall be as follows:

(a) Apply the rear load in accordance with
Fig. C-3 and record L and D simultane-
ously. Rear load application shall be uni-
formly distributed on the frame over an
area perpendicular to the direction of load
application, no greater than 160 sq. in.
(1032 sq. em.) in size, with the largest di-
mension no greater than 27 inches (686
mm). The load shall be applied to the upper
extremity of the frame at the point which is
midway between the center of the frame
and the inside of the frame upright. If no
structural cross member exists at the rear
of the frame, a substitute test beam which
does not add strength to the frame may be
utilized to complete this test procedure.
The test shall be stopped when:

(1) The strain energy absorbed by the
frame is equal to or greater than the re-
quired input energy Eir or;

(2) Deflection of the frame exceeds the

allowable deflection (see paragraph
(e)(1)() of this section) or;

1928.52(d)X(3)(1)

(3) Frame load limit (see Figure C-5) oc-
curs before the allowable deflection is
reached in rear load.

(b) Using data obtained in paragraph
(d)(2)(iii)(A) of this section, construct the
L-D diagram as shown typically in Fig.
C-5.

(c) Calculate E».

| (d) Calculate FERIv.

(e) Calculate FF'SB where required by
paragraph (d)(2)(i)(C) of this section.

(f) Apply the side load tests on the same
frame and record L and D simultaneously.
Side load application shall be at the upper
extremity of the frame at a 90 degree angle
to the center line of the vehicle. The side
load shall be applied to the longitudinal
side farthest from the point of rear load
application. Apply side load L as shown in
Fig. C-2. The test shall be stopped when:

(1) Tha atrain energy sheorhed hv the
frame is equal to or greater than the re-
quired input energy Eis or;

(2) Deflection of the frame exceeds the
allowable deflection (see paragraph
(e)(1)() of this section) or;

(3) Frame load limit (see Figure C-5) oc-
curs before the allowable deflection is
reached in side load.

(g) Using data obtained in paragraph
(d)(2)(iii}(F) of this section, eonstruet the
L-D diagram as shown typically in Fig.
C-5.

(h) Calculate E's.
(i) Calculate FERs.

(j) Calculate FSB where required by
paragraph (d)(2)(i)(C) of this section.

(3) Dynamic test procedure.

(i) The following test conditions shall be met:
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(a) The protective frame and tractor shall
be tested at the weight as defined in
§ 1928.51(a).

(b) The dynamic loading shall be ac-
complished by use of a 4410 Ib. (2000 kg)
weight acting as a pendulum. The impact
face of the weight shall be 27+1 in. by
27+1 in. (686+25 mm by 68625 mm) and
shall be constructed so that its center of
gravity is within 1 in. (25.4 mm) of its
geometric center. The weight shall be sus-
pended from a pivot point 18 to 22 ft. (5.5-
6.7 m) above the point of impact on the
frame and shall be conveniently and safely
adjustable for height (see Fig. C-6).

(¢) For each phase of testing, the tractor

shall be restrained from moving when the

dynamic load is applied. The restraining -

members shall have strength no less than,
and elasticity no greater than, that of 0.50
in. (12.7 mm) steel cable. Points of attach-
ment of restraining members shall be lo-
cated an appropriate distance behind the
rear axle and in front of the front axle to
provide a 15 to 30 degree angle between a

restraining cable and the horizontal. For -

the impact from the rear, the restraining

cables shall be located in the plane in which~
" the center of gravity of the pendulum will
swing, or alternatively, two sets of sym- .

metrically located cables may be used at
lateral locations on the tractor. For impact
from the side, restraining cables shall be

used as shown in Figures C-8 and C-9.

(d) The front and rear wheel tread set-
tings, where adjustable, shall be at the
position nearest to halfway between the
minimum and maximum settings obtaina-

ble on the vehicle. Where only two settings.
are obtainable, the minimum setting shall -
" be used. The tires shall have no liquid bal-
- last and shall be inflated to the maximum
operating pressure recommended by the

manufacturer. With specified tire infla-
tion, the restraining cable shall be tight-
ened to provide tire deflection of 6 to 8 per-
cent of nominal tire section width. After
the vehicle is properly restrained, a
wooden beam no less than 6 x 6 in. (150 x
150 mm) cross section shall be driven
tightly against the appropriate wheels and

clamped. For the test to the side, an addi-
tional wooden beam shall be placed as a.
prop against the wheel nearest the
operator’s station and shall be secured to

the base so that it is held tightly against .

the wheel rim during impact. The length of

this beam shall be chosen so that it is at an

angle of 25 to 40 degrees to the horizontal

when it is positioned against the wheel rim.

It shall have a length 20 to 25 times its
~ depth and a width 2 to 3 times its depth.
. (See Figs. C-8 and C-9).

(e) Means shall be provided for indicating
the maximum instantaneous deflection
along the line of impact. A simple friction
device is illustrated in Fig. C-4.

(f) No repairs or adjuétments sh'a..ll be
made during the test.

(zg) If any cables, props, or blocking shift

-or break during the test, the test shall be

repeated.

(ii) H=Vertical height of center of gravity of

4410 1b. (2000 kg) weight in inches (H' in
mm). The weight shall be pulled back so that
the height of its center of gravity above the
point of impact is:

H=4.92+0.00190 W or H'=125+0.170 W')
(Fig. C-7).

(i) The test procedures shall be as follows:

(a) The frame shall be evaluated by impos-

ing dynamic loading from the rear followed
by a load to the side on the same frame.
The pendulum swinging from. the height
determined by paragraph (d)(3)(ii) of this
section shall be used to impose the dynamic
load. The position of the pendulum shall be
so selected that the initial point of impact
on the frame is in line with the are of travel
of the center of gravity of the pendulum.
Where a quick release mechanism is used,
it shall not influence the attitude of the
block. B

(b) Impact at rear: The tractor shall be
properly restrained in accordance with

1928.52(d)(3)(iii)(b)
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paragraphs (d)(3)(i)(C) and (d)(3)(i}D) of
this section. The tractor shall be positioned
with respect to the pivot point of the pen-
dulum so that the pendulum is 20 degrees
from the vertical prior to impact as shown
in Fig. C-8. The impact shall be applied to
the upper extremity of the frame at the
point which is midway between the center
line of the frame and the inside of the frame
upright. If no structural cross member
exists at the rear of the frame, a substitute
test beam which does not add to the
strength of the frame may be utilized to
complete the test procedure.

(c) Impact at side: The blocking and re-
straining shall conform to paragraph
(d)(3)(1)(C) and (d)(3)(i}(D) of this section.
The point of impact shall be at the upper
extremity of the frame at a point most
likely to hit the ground first and at a 90 de-
gree angle to the center line of the vehicle
as shown in Fig. C-9. The side impact shall
be applied to the longitudinal side farthest
from the point of rear impact.

fAY Eilald camcad 60ed avasnd

minimum and maximum settings obtaina-
ble on the vehicle. Where only two settings
are obtainable, the minimum setting shall
be used.

(i) Field upsets shall be induced to the rear
and side.

(a) Rear upset shall be induced by engine
power with the tractor operating in a gear
to obtain 3 to 5 MPH (4.8 to 8.0 km per
hour) at maximum governed engine rpm by
driving forward directly up a minimum
slope of 60°+5° as shown in Fig. C-11 or by
an alternative equivalent means. The en-
gine clutch may be used to aid in inducing
the upset,.

(b) To induce side upset, the tractor shall
be driven under its own power along the
specified path of travel at a minimum speed
of 10 MPH (16 km per hour), or at
maximum vehicle speed if under 10 MPH
(16 km per hour), and over the ramp as de-
scribed in paragraph (d)(4)(G)(C) of this
section,

{4) Eiold wsmcad grecedurs.

" (e) Performance requirements.
(i) The following test conditions shall be met:

(1) General requirements.

(a) The tractor shall be tested at the
weight as defined in § 1928.51(a).

(b) The test shall be conducted on a dry,
firm soil bank. The soil in the impact area
shall have an average cone index in the 0 to
6 inch (0 to 152 mm) layer of not less than
150. Cone index shall be determined in ac-
cordance with American Society of Ag-
ricultural Engineers Recommendation
ASAE R313.1, Soil Cone Penetrometer
(1971).* The path of vehicle travel shall be
12+2 degrees to the top edge of the bank.

(¢) An 18 in. (457 mm) high ramp as de-
scribed in Fig. C-10 shall be used to assist
in upsetting the vehicle to the side.

(d) The front and rear wheel tread set-
tings, where adjustable, shall be at the
position nearest to halfway between the

(i) The frame, overhead weather shield, fen-
ders, or other parts in the operator area may
be deformed in these tests but shall not shat-
ter or leave sharp edges exposed to the
operator, or encroach on the dimensions
shown in Figs. C-2 and C-3 as follows:

d=2 in. (51 mm) inside of frame upright to vertical
center line of seat.

¢=30 in (762 mm) at the longitudinal centerline.

f=Not greater than 4 in. (102 mm) to rear edge of
crossbar, measured forward of the seat reference
point (SRP).

9 =24 in. (610 mm) minimum,

m =Not greater than 12 in. (305 mm) measured from
SRP to forward edge of crossbar.

(ii) The protective structure and connecting
fasteners must pass the static or dynamic
tests described in paragraphs (d)2), (d)3),
or (d)(4) of this section at a metal tempera-
ture of 0 degrees fahrenheit or below, or

' Copies may be obtained from American Society of Ag- = 4
ricultural Engineers, 2950 Nils Road, St. Joseph, Michigan exhibit Charpy V-notch Impact strengths as
49085. follows:

1928.52(e)(1)(ii) 8
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10 mm x 10 mm specimen: 8 ft.-lb at —20° F.
10 mm x 7.5 mm specimen: 7 ft.-lb at —20° F.
10 mm x 5 mm specimen: 5.5 ft.-lb at —20° F
10 mm x 2.5 mm specimen: 4 ft.-lb at —~20° F.

Specimens shall be longitudinal and taken
from flat stock, tubular, or structural sec-
tions before forming or welding for use in the
frame. Specimens from tubular or structural
sections shall be taken from the middle of the
side of greatest dimension, not to include
welds.

(2) Static test performance requirements. In ad-
dition to meeting the requirements of para-

graph (e)(1) of this section in both side and rear
loads, FERis and FERir shall be greater than
1, and where the ROPS contains 1 or 2 upright
frames only, FSB shall be greater than 1.3.

(3) Dynamic test performance requirements.
The structural requirements will be met where
the dimensions in paragraph (e)(1) of this sec-
tion are adhered to in both side and rear loads.

(4) Field upset test performance requirements.
The requirements of paragraph (e)(1) of this
section shall be met in both side and rear up-
sets.

1928.53—PROTECTIVE ENCLOSURES FOR WHEEL TYPE
AGRICULTURAL TRACTORS—TEST PROCEDURES
AND PERFORMANCE REQUIREMENTS

(a) Purpose. The purpose of this section is to es-
tablish the test and performance requirements
for 'a protective enclosure designed for wheel
type agricultural tractors to minimize the fre-
quency and severity of operator injury resulting
from accidental upset. General requirements for
the protection of operators are specified in §

1928.51.

(b) Types of tests. All protéctive enclosures for
wheel type agricultural tractors-shall be of a
model which has been tested as follows:

(1) Laboratory test. A laboratory energy ab-
sorption test, either static or dynamic, under
repeatable and controlled loading, to permit
analysis of the protective enclosure for com-
pliance with the performance requirements of
this standard.

(2) Field upset test. A field upset test under
controlled conditions, both to the side and rear,
to verify effectiveness of the protective system
under actual dynamic conditions. This test may
be omitted where: '

(i) The analysis of the protective frame stat-
ic energy absorption test results indicates
that both FERis and FERir (as defined in

paragraph (d)(2)(il) of this section) exceed
1.15 or

(ii) The analysis of the protective frame
dynamic energy absorption test results indi-
¢ates that the frame can withstand an impact
15 percent greater than the impact it is re-
quired to withstand for the tractor weight as
shown in Fig. C-7. ' '

(c) Description. A protective enclosure is a struc-
ture comprising a frame and/or enclosure
mounted to the tractor. A typical enclosure is
shown in Figure C-12. .

(d) Test procedures.

(1) General.

(i) The tractor weight used shall be that of
the heaviest tractor model on which the pro-
tective enclosure is to be used.

(ii) Each test required under this section
shall be performed on a protective enclosure
with new structural members. Mounting
connections of the same design shall be used
during each test.

1928.53(d)(1)Gi)
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(iii) Instantaneous deflection shall be mea-
sured and recorded for each segment of the
test. See paragraph (e)(1)(i) of this section
for permissible deflection.

(iv) Seat reference point (SRP) in Fig. C-14)
is that point where the vertical line that is
tangent to the most forward point at the lon-
gitudinal seat centerline of the seat back, and
the horizontal line that is tangent to the
highest point of the seat cushion intersect in
the longitudinal seat section. The seat refer-
ence point shall be determined with the seat
unloaded and adjusted to the highest and
most rearward position provided for seated
operations of the tractor.

(v) Where the centerline of the seat is off the

longitudinal center, the protective enclosure
loading shall be on the side with least space
between the centerline of the seat and the
protective enclosure.

{vi) Low temperature characteristics of the
protective enclosure or its material shall be
demonstrated as specified in paragraph
(e)(1)(ii) of this section.

(vii) Rear input energy tests (static,
dynamic, or field upset) need not be per-
formed on enclosures mounted to tractors
having 4 driven wheels and more than one-
half their unballasted weight on the front
wheels:

(viii) Accuracy table:

Measurements
Deflection of enclosure, inches (millimeters) .. ..
Vehicle weight, pounds (kilograms) ............
Force applied to frame, pounds force (newtons).
Dimensions of critical zone, inches (millimeters)

Accuracy
*5 percent of deflection measured.
*5 percent of the weight measured.
+5 percent of force measured.
%0.5 inch (12.5 millimeters).

(ix) Where movable or normally removable
portions of the enclosure add to structural
strength, they shall be placed in configura-
tions that contribute least to the structural
strength during the test.

(2) Static test procedure.
(i) The following test conditions shall be met:

(a) The laboratory mounting base shall be
the tractor chassis for which the protective
enclosure is designed or its equivalent.

(b) The protective enclosure shall be in-
strumented with the necessary equipment
to obtain the required load deflection data
at the locations and directions as specified
in Figs. C-13 and C-14.

(ii) The following definitions shall apply:

W =Tractor weight (see § 1928.51 (1) in Ib. (W' in kg.).
& . =Energy input to be absorbed during side loading in
ft-lb r£ " . in m-kg.).
F . -123+0.4 W (E'«=100+0.12 W").
£.. =Energy input to be absorbed during rear loading in
ft-lb (£, in m-kg.).

1928.53(d)(2)(iii)(b)

E=04TW (E' =0.14 W').
L =8tatic load, 1bf (N)
D =Deflection under L, in. (mm).
L -D =8tatic load-deflection diagram.
Lmax=Maximum observed static load.
Load
Limit =Point on a continuous L -D curve where observed
static load is 0.8 Lmax on down slope of curve
(refer to Fig. C-5).
E. =Strain energy absorbed by the frame, ft-1b (m-kg).
Area under L -D curve
FER =Factor of energy ratio.

E.
FER =
FER.=E+

(iii) The test procedures shall be as follows:

(a) When the protective frame structures
are not an integral part of the enclosure,
the direction and point of load application
for both side and rear shall be the same as
specified in § 1928.52 (d)(2).

(b) When the protective frame structures
are an integral part of the enclosure, apply
the rear load in accordance with Fig. C-14
and record Land D simultaneously. Rear

10
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1928.53(d)(2)({ii)(b)

load application shall be uniformly distrib-
uted on the frame structure over an area
perpendicular to the load application, no
greater than 160 sq. in. (1032 sq. cm.) in
size with a largest dimension no greater
than 27 in. (686 mm). The load shall be
applied to the upper extremity of the
structure at the point which is midway be-
tween the centerline of the protective en-
closure and the inside of the protective
. structure. If no structural cross member
exists at the rear of the enclosure, a substi-
tute test beam which does not add strength
to the structure may be utilized to com-
plete this test procedure. The test shall be
stopped when: :

(1) The strain energy absorbed by the
structure is equal to or greater than the
required input Energy E'ir or;

(2) Deflection of the structure exceeds
the allowable deflection, (see paragraph
(e)(1)(i) of this seet‘iqn) or;

(3) The structure load limit (see Fig.
C-5) occurs before the allowable deflec-
tion is reached in rear load.

(¢) Using data obtained in paragraph
(d)(2)(iii)}(B) of this section, construct the
L —D diagram for rear loads as shown typi-
cally in Fig. C-5.

(d) Calculate E'ir.
(e) Calculate FERir.

(f) When the protective frame structures
are an integral part of the enclosure, apply

the side load in accordance with Fig. C-13

and record L and D simultaneously. Static
side load application shall be uniformly dis-
tributed on the frame over an area perpen-
dicular to the direction of load application,
and no greater than 160 sq. in. (1032 sq.
em.) in size, with a largest dimension no
greater than 27 in. (686 mm). Side load ap-
plication shall be at a 90 degree angle to the
center line of the vehicle. The center of
side load application shall be located be-
_tween a point “&", 24 in. (610 mm) forward;
and point ", 12 in. (305 mm) rearward of
~ the seat reference point to best utilize the

11

structural strength (see Fig. C-13). This
side load shall be applied to the longitudi-
nal side farthest from the point of rear load
application. The "test shall be stopped
when:

(1 The strain energy absorbed by the
‘structure is equal to or greater than the
required input energy Eis; or

(2) Deflection of the structure exceeds
" the allowable deflection (see paragraph
(e)(1)() of this section); or

(3) The structure load limit (see Figure -
C-5) occurs before the allowable deflec- -
tion is reached in side load.

(g) Using data obtained in paragraph
(d)(2)(iii)(F) of this section construct the
L-D diagram for side load as shown typi- '
cally in Fig. C-5.

(h) Caiculaté . f'

(i) Calculate FERs.
(3) Dynamic test prpcedure.

(ﬂ) The following teét conditionsfshvall be meﬁ:

(a) The protective enclosure and tractor
shall be tested at the weight defined in -
§ 1928.51(a). ' . :

(b) The dynamic loading shall be accom-
plished by use of a 4410 Ib. (2000 kg)
weight acting as a pendulum. The impact -
face of the weight shall be 27+1 in. by -
27+1 in. (686+25 mm by 68625 mm) and

shall be constructed so that its center of

gravity is' within 1 in. (25.4 mm) of its
geometric cepter. The weight shall be sus-

pended fromJa pivot point 18 to 22 ft. (5.5-

6.7 m) above the point of impact on the en-
closure and shall be conveniently and
safely adjustable for height. (See Fig.
C-6). . : B

(¢) For each phase of testing, the tractor
shall be restrained from moving when the

_dynamic load is applied. The restraining

members shall have strength no less than,
and elasticity no greater than that of 0.50

1928.53(d)(3)i)c)
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in. (12.7 mm) steel cable. Points of attach-
ment of restraining members shall be lo-
cated an appropriate distance behind the
rear axle and in front of the front axle to
provide a 15 to 30 degree angle between
the restraining cable and the horizontal.
For the impact from the rear, the restrain-
ing cables shall be located in the plane in
which the center of gravity of the pen-
dulum will swing, or alternatively, two
sets of symmetrically located cables may
be used at lateral locations on the tractor.
For the impact from the side, restraining
cables shall be used as shown in Figures
C-15 and C-16.

(d) The front and rear wheel tread set-
tings, where adjustable, shall be at the
position nearest to halfway between the
minimum and maximum settings obtaina-
ble on the vehicle. Where only two settings
are obtainable, the minimum setting shall
be used. The tires shall have no liquid bal-
last and shall be inflated to the maximum
operating pressure recommended by the
manufacturer. With specified tire infla-
tion, the restraining cable shall be tight-
ened to provide tire deflection of 6 to 8 per-
cent of nominal tire section width. After
the vehicle is properly restrained, a
wooden beam no smaller than 6 x 6 in. (150
x 150 mm) cross-section shall be driven
tightly against the appropriate wheels and
clamped. For the test to the side, an addi-
tional wooden beam shall be placed as a
prop against the wheel nearest the
operator’s station and shall be secured to
the base so that it is held tightly against
the wheel rim during impact. The length of
this beam shall be chosen so that it is at an
angle of 25 to 40 degrees to the horizontal
when it is positioned against the wheel rim.
It shall have a length of 20 to 25 times its
depth and width 2 to 3 times its depth. (See
Fig. C-15 and C-16.)

(e) Means shall be provided for indicating
the maximum instantaneous deflection
along the line of impact. A simple friction
device is illustrated in Fig, C-4.

(f) No repair or adjustments shall be made
during the test.

1928.53(d)(3)(iii)(c)
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(g) If any cables, props, or blocking shift
or break during the test, the test shall be
repeated.

(ii) H=Vertical height of center of gravity of
4410 1b. (2000 kg) weight in inches (H' in
mm). The weight shall be pulled back so that
the height of its center of gravity above the
point of impact is: H=4.92+0.00190 W or
(H'=125+0.107 W’'). (Fig. C-7.)

(iii) The test procedures shall be as follows:

(a) The enclosure structure shall be
evaluated by imposing dynamic loading
from the rear followed by a load to the side
on the same enclosure structure. The pen-
dulum swinging from the height deter-
mined by paragraph (d)(3)(ii) of this section
shall be used to impose the dynamic load.
The position of the pendulum shall be so
selected that the initial point of impact on
the protective structure is in line with the
arc of travel of the center of gravity of the
pendulum. Where a quick release
mechanism is used, it shall not influence
the aitiiude of the biock.

(b) Impact at rear: The tractor shall be
properly restrained in accordance with
paragraphs (d)(3)(i)(C) and (d)(3)(i)(D) of
this section. The tractor shall be positioned
with respect to the pivot point of the pen-
dulum so that the pendulum is 20 degrees
from the vertical prior to impact as shown
in Fig. C-15. The impact shall be applied to
the upper extremity of the enclosure struc-
ture at the point which is midway between
the center line of the enclosure structure
and the inside of the protective structure.
If no structural cross member exists at the
rear of the enclosure structure, a substi-
tute test beam which does not add to the
strength of the structure may be utilized to
complete the test procedure.

(¢) Impact at side: The blocking and re-
straining shall conform to paragraph
(dX3)(I)(C) and (d)(3)(iXD) of this section.
The center point of impact shall be at the
upper extremity of the enclosure at u Y0
angle to the centerline of the vehicle il
located between a point "k, 24 in. 510
mm) forward, and a point “|”, 12 in. B{I5)
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mm) rearward of the seat reference point,
to best utilize the structural strength. (See
Fig. C-13.) The side impact shall be applied
to the longitudinal side farthest from the
point of rear impact.

(4) Field upset test procedure.

(i) The following test conditions shall be met:

(a) The tractor shall be tested at the
weight as defined in § 1928.51(a).

(b) The test shall be conducted on a dry,
- firm soil bank. The $oil in the impact area
shall have an average coné index in the 0 to
- ¢ inch (0 to 152 mm) layer of not less than
150. Cone index shall be determined in ac-
cordance with American Society of Ag-
vicultural  Engineers = Recommendation
ASAE R313.1, Soil Cone Penetrometer
© (1971).! The path of vehicle travel shall be
12+2 degrees to the top edge of bank.

(¢) An 18 in. (457 mm) high ramp as de-
" seribed in Fig. C-10 shall be used to assist
in upsetting the vehicle to the side.

(d) The. front and rear wheel tread set-
tings, where adjustable, shall be at the
position nearest to halfway between the
minimum and maximum settings obtaina-
~ ble on the vehicle. Where only two settings
_are .obtainable, the minimum setting shall
be used.

(ii) ' Field up.seté ‘sha'l] b\e induced to the rear
and side. . o

(a) Rear upset shall be induced by engine
‘power with the tractor operating in a gear
to obtain 3 to 5 MPH (4.8 to 8.0 km per
hour) at maximum governed engine rpm by
driving forward directly up a minimum
slope of 60°=5° as shown in Fig. C-11 or by
an alternate equivalent means. The engine
clutch may be used to aid in inducing the
upset.

(b) To induce side upset, the tractor shall
be driven under its own power along the

"1 Copies may be obtained from American Society of Ag-
ricultural Engineers, 2950 Nils Road, St. Joseph, Michigan
49085.
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specified path-of travel at a minimum speed
of 10 MPH (16 km per hour), or at
maximum vehicle speed if under 10 MPH
~ (16 km per hour), and over the ramp as de-
~ scribed in paragraph (d)(4)(i)(C) of this
section.

(e) Performancé requirements.

(1) General requirements. -

(i) The protective enclosure structural
members or other parts in the operator area
may be deformed in these tests but shall not
shatter or leave sharp edges exposed to the
operator. They shall not encroach on a trans-
verse -plane passing through points d and f
within the projected area defined by dimen-
sions d, e, and g or.on the dimensions shown
in Figs. C-13, and C-14 as follows:.

_d=2 in. (51 mm) inside of protective structure to
vertical centerline of seat. )
¢ =30 in (762 mm) at the longitudinal centerline.
1'=Not greater than 4 in. (102 mm) measured. forward
of the seat reference point (SRF) at the longitud-
inal centerline as shown in Fig. C-14.
"¢ =24 in. (610 mm) minimum. s
I =17.5 in. (445 mm) minimum,
i=2.0 in. (51 mm) measured from outer periphery of
steering wheel. B

" (ii) 'The protective structure and connecting
-fasteners must pass the static or -dynamic
tests described in paragraphs (d)(2), (d)(3),
or (d)(4) of this séction at a metal temper-
ature of 0 degrees fahrenheit or below, or
exhibit Charpy V-notch impact strengths as
follows: o '
10 mm x 10 mm specimen: 8 ft.-lb at ~20° F."
10 mm x 7.5 mm specimen: 7 ft.-Ib at ~20° F.
10 mm x 5 mm speéimen: 5.5 ft.-1b at —20° F
10 mm X 2.5 mm specimen: 4 ft.-lb at .-20° F.

Specimens shall be longitudinal and taken
from flat stock, tubular, or structural sec-
tions before forming or welding for use in the

- protective enclosure. Specimens from tubu-
lar or structural sections shall be taken from

the middle of the side of greatest dimension,
not to include welds.

(iii) Glazing shall conform to the require-
ments contained in Society of Automotive

1928.53(e)(1)(iii)
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Engineers Standard SAE J674, Safety Glaz-
ing Materials (1963).2

(iv) Two or more operator exits shall be pro-
vided and positioned to avoid the possibility
of both being blocked by the same accident.

(2) Static test performance requirements. In ad-
dition to meeting the requirements of para-
graph (e)(1) of this section in both side and reay
loads, FERix and FER i shall be greater than
1.

(3) Dynamic test performance requirements.
The structural requirements will be met where
the dimensions in paragraph (e)(1) of this sec-
tion are adhered to in both side and rear loads.

2 Copies may be obtazined from the Society of Automotive
Engineers, 400 Commonwealth Drive, Warrendale, Pa.
15096.

(4) Field upset test performance requirements.
The requirements of paragraph (e)(1) of this
section shall be met in both side and rear up-
sets.

APPENDICES TO SUBPART C
APPENDIX A—EMPLOYEE OPERATING INSTRUCTIONS

1. Securely fasten your seat belt if the tractor has a ROPS.

2. Where possible, avoid operating the tractor near ditches,
embankments, and holes.

3. Reduce speed when turning, crossing slopes, and on
rough, slick, or muddy surfaces.

£ 5tay off slopes Lou sieep for safe operation.

5. Watch where you are going, especially at row ends, on
roads, and around trees.

6. Do not permit others to ride.

7. Operate the tractor smoothly—no jerky turns, starts, or
stops.

8. Hitch only to the drawbar and hitch points recommended
by tractor manufacturers.

Y. When tractor is stopped, set brakes securely and use park
lock if available.

14
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APPENDIX B—F1GURES C-1—C-18
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1928.57

Subpart D—Safety for Agricultural Equipment

1928.57—Gudrding of farm field equipment, farmstead
equipment, and cotton gins

(a) General.

(1) Purpose. The purpose of this section is to
provide for the protection of employees from
the hazards associated with moving machin-
ery parts of farm field equipment farmstead
equipment, and cotton gins used n any agrl—
cultural operation.

(2) Scope. Paragraph (a) of this section con-
tains general requirements which apply to all
covered equipment. In addition, paragraph
(b) of this section applies to farm field equip-
ment, paragraph (c) of this section applies to
farmstead equipment, and paragraph (d) of
this section applies to cotton gins. = -

(3) Applicatioh. This section applies to all farm

field equipment, farmstead equipment, and

cotton gins, except that paragraphs (bX2),
(b)(3), and (b)(d)(ii)a), and (c)2), (¢)3), and
(c)(4)(ii)(a) do not apply to equipment manufac-
tured before October 25, 1976. -

(4) Effective date. This section takes effect on
October 25, 1976, except that paragraph (d) of

this section is effective on June 30, 1977.

[41 F.R. 22267, June 2 1976.}

(5) Definitions. “Cotton gins” are systems of
machines which condition seed cotton, sepa-
rate lint from seed, convey materials, and
package lint cotton.

“Farm field equipment” means tractors or

implements, includicg self-propelled imple-

ments, or any combination thereof used- in

agricultural operations.

“Farmstead equipment” means agricultural
equipment normally used in a stationary
manner. This includes, but is not limited to,
materials handling equipment and accesso-

ries for such equipment whether or not the
equipment is an integral part of a bu1ld1ng

“Ground driven components” are compo-
nents which are powered by the turning mo-
tion of a wheel as the eqmpment travels over
the ground.

A “guard” or “shield” is a barrier designed to

protect against employee contact with a hazard
created by a moving machinery part.

{41 F.R. 46598, October 22, 1976.]

“Power take-off shafts” are the shafts and
knuckles between the tractor, or other power
source, and the first gear set, pulley,
sprocket, or other components on power take-
off shaft driven equipment.

(6) Operating instructions. At the time of initial
assignment and at least annually thereafter,
the employer shall instruct every employee in
the safe operation and servicing of all covered
equipment with which he is or will be in-
volved, including at least the followmg safe -

_operatmg practices:

0] Keep all guards in place when the ma-
chine is in operation;

(ii) Permit no riders on farm field equip-
ment other than persons required for in-
struction or assistance in machine opera-
tion;

(iii) Stop engine, disconnect the power
source, and wait for all machine movement
to stop before servicing, adjusting, clean-
ing, or unclogging the equipment, except
where the machine must be running to be
properly serviced or maintained, in which
case the employer shall instruct employees
as to all steps and procedures which are
necessary to safely service or maintain the
equipment;

1928.57(a)(6)(iii)
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(iv) Make sure everyone is clear of machin-
ery before starting the engine, engaging
power, or operating the machine;

(v) Lock out electrical power before per-
forming maintenance or service on farm-
stead equipment,

(7) Methods of guarding. Except as otherwise
provided in this subpart, each employer shall
protect employees from coming into contact
with hazards created by moving machinery
parts as follows:

{41 F.R. 46598, October 22, 1976.]

(i) Through the installation and use of a
‘guard or shield or guarding by location;

(i) Whenever a guard or shield or guarding
by location is infeasible, by using a guard-
rail or fence.

(8) Strength and design of guards.

(i) Where guards are used to provide the
protection required by this section, thev
shall be designed and located to protect
against inadvertent contact with the haz-
ard being guarded.

{41 F.R. 46598, October 22, 1976,)

(i) Unless otherwise specified, each guard
and its supports shall be capable of with-
standing the force that a 250 pound individ-
ual, leaning on or falling against the guard,
would exert upon that guard.

(ili) Guards shall be free from burrs, sharp
edges, and sharp corners, and shall be se-
gurely fastened to the equipment or build-
ing.

(9). Guarding by location. A component is
guarded by location during operation, main-
tenance, or servicing when, because of its
location, no employee can inadvertently come
in contact with the hazard during such opera-
tion, maintenance, or servicing. Where the
employer can show that any exposure to
hazards results from employee conduct which
constitutes an isolated and unforeseeable
event, the component shall also be considered
guarded by location.

1928.57(b)(1)(iii)
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(10) Guarding by railings. Guardrails or fences
shall be capable of protecting against employ-
ees inadvertently entering the hazardous
area.

{41 F.R. 46598, October 22, 1976.)

(11) Servicing and maintenance. Whenever a
moving machinery part presents a hazard
during servicing or maintenance, the engine
shall be stopped, the power source discon-
nected, and all machine movement stopped
before servicing or maintenance is performed,
except where the employer can establish
that:

(i) the equipment must be running to be
properly serviced or maintained;

(ii) the equipment cannot be serviced or
maintained while a guard or guards other-
wise required by this standard are in place;
and

(iii) the servicing or maintenance can be
safely performed.

[41 F.R. 46598, October 22, 197€.|

(b) Farm field equipment.
(1) Power take-off guarding.

(i) All power take-off shafts, including rear,
mid- or side-mounted shafts, shall be
guarded either by a master shield, as pro-
vided in paragraph (b)(1Xii) of this section,
or by other protective guarding.

(ii) All tractors shall be equipped with an
agricultural tractor master shield on the
rear power take-off except where removal
of the tractor master shield is permitted by
paragraph (b)(1)(iii) of this section. The
master shield shall have sufficient strength
to prevent permanent deformation of the
shield when a 250 pound operator mounts
or dismounts the tractor using the shield as
a step.

(iii) Power take-off driven equipment shall
be guarded to protect against employee
contact with positively driven rotating
members of the power drive system. Where
power take-off driven equipment is of a
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- design requiring removal of the tractor
master shield, the equipment shall also
include protection from that portion of the
tractor power take-off shaft which pro-
trudes from the tractor.

[41 F.R. 46598, October 22, 1976.]

{iv) Signs shall be placed at prominent
locations on tractors and power take-off
driven equipment specifying that power
drive system safety shields must be kept in
place. :

(2) Other power transmission components.

(i) The mesh or nip—points of all power
driven gears, belts, chains, sheaves, pulleys,
sprockets, and idlers shall be guarded.

~ (i) All revolving shafts, including projec-
tions such as bolts, keys, or set screws,
shall be guarded, except smooth shaft ends
protruding less than one-half the outside
diameter of the shaft and its locking
means. .

(iii) Ground driven components shall be
guarded in accordance with paragraphs
(bX2Xi) and (bX2Xii) of this section if’any
employee may be exposed to them while:
the drives are in motion.

(3) Functional components. Functional compo-
nents, such as snapping or husking rolls,
straw spreaders and choppers, cutterbars,
flail rotors, rotary beaters, mixing augers,
feed rolls, conveying augers, rotary tillers,
and similar units, which must be exposed for
proper function, shall be guarded to the full-
est extent which will not substantially inter-
fere with normal functioning of the compo-
nent. .

(4) Access to moving parts.

. (i) Guards, shields, and access doors shall
be in place when the equipment is in opera-
tion.

(ii) Where removal of a guard or access door
will expose an employee to any component
which continues to rotate after the power is
disengaged, the employer shall provide, in
the immediate area, the following:
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(a) A readily visible or audible warning
of rotation; and

(b) A safety sign warning the employee
to: :

(1) look and listen for evidence of rota-
tion; and

(2) not remove the guard or access door
until all components have stopped.

(c) Farmstead equipment.

(1) Power take-off guarding

(i) All power take-off shafts, including rear,
mid-, or side-mounted shafts, shall be
guarded either by a master shield as pro-
vided in paragraph (b)1Xii) of this section
or other protective guarding.

(ii) Power take-off driven equipment shall
be guarded to protect against employee
contact with positively driven rotating
members of the power drive system. Where
power take-off driven equipment is of a
design requiring removal of the tractor
master shield, the equipment shall also
include protection from that portion of the
tractor power take-off shaft which pro-
trudes from the tractor.

{41 F.R. 46598, October .22, 1976.]

- (iii) Signs shall be placed at prominent

locations on power take-off driven equip-
ment specifying that power drive system
safety shields must be kept in place.

(2) Other power transmission components.

(i) The mesh or nip-points of all power
driven gears, belts, chains, sheaves, pulleys,
sprockets, and idlers shall be guarded.

(ii) All revolving shafts, including projec-
tions such as bolts, keys, or set screws,

" - shall be guarded, with the exception of:

(a) smooth shafts and shaft ends (with-
out any projecting bolts, keys, or set
screws), revolving at less than 10 rpm, on
feed handling equipment used on the top

1928.57(c)(2)(iiX(a)
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surface of materials in bulk storage facili-
ties; and

(b) smooth shaft ends protruding less
than one-half the outside diameter of the
shaft and its locking means.

(3) Functional components.

(i) Functional components, such as chop-
pers, rotary beaters, mixing augers, feed
rolls, conveying augers, grain spreaders,
stirring augers, sweep augers, and feed
augers, which must be exposed for proper
function, shall be guarded to the fullest
extent which will not substantially inter-
fere with the normal functioning of the
component.

(i) Sweep arm material gathering mecha-
nisms used on the top surface of materials
within silo structures shall be guarded. 'I'he
lower or leading edge of the guard shall be
located no more than 12 inches above the
material surface and no less than 6 inches
in front of the leading edge of the rotating
member of the gathering mechanism. The
guard shall be parallel to, and extend the
fullest practical length of, the material
gathering mechanism,

(iii) Exposed auger flighting on portable
grain augers shall be guarded with either
grating type guards or solid baffle style
covers as follows:

(a) The largest dimensions or openings in
grating type guards through which mate-
rials are required to flow shall be 4%4
inches. The area of each opening shall be
no larger than 10 square inches. The
opening shall be located no closer to the
rotating flighting than 22 inches.

(b) Slotted openings in solid baffle style
covers shall be no wider than 1Y2 inches,
or closer than 3!/2 inches to the exposed
flighting.

(4) Access to moving parts.

(i) Guards, shields, and access doors shall
be in place when the equipment is in opera-
tion.

1928.57(c)(5)(ii)b)
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(ii)) Where removal of a guard or access door
will expose an employee to any component
which continues to rotate after the power is
disengaged, the employer shall provide, in
the immediate area, the following:

(a) A readily visible or audible warning
of rotation; and

(b) A safety sign warning the employee
to:

(1) look and listen for evidence of rota-
tion; and

(2) not remove the guard or access door
until all components have stopped.

(5) Electrical disconnect means.

(i) Application of electrical power from a
location not under the immediate and ex-
clusive control of the employee or employ-
ees maintaining or servicing equipment
shall be prevented by:

{&) providing an exclusive, positive iock-
ing means on the main switch which can
be operated only by the employee or
employees performing the maintenance
or servicing; or

(b) in the case of material handling
equipment located in a bulk storage
structure, by physically locating on the
equipment an electrical or mechanical
means to disconnect the power.

(ii) All circuit protection devices, including
those which are an integral part of a motor,
shall be of the manual reset type, except
where:

(a) the employer can establish that be-
cause of the nature of the operation,
distances involved, and the amount of
time normally spent by employees in the
area of the affected equipment, use of the
manual reset device would be infeasible;

(b) there is an electrical disconnect
switch available to the employee within
15 feet of the equipment upon which
maintenance or service is being per-
formed; and



O

et

. OCCUPATIONAL SAFETY AND HEALTH

1928.57(c)(5)(ii)(c)

(¢) a sign is prominently posted near
each hazardous component which warns
the emploree that nnless the electrical
¢ isconnect switeh s utilized, tie motor
could automatically reset while the em-
ployee is working on the hazardous com-
ponent. '

(d) Cotton ginning equipment.

(1) Power transmission components.

(i) The main drive and miscellaneous drives
of gin stands shall be completely enclosed,
guarded by location, or guarded by railings
(consistent with the requirements of para-
graph (a)(7) of this section). Drives between
gin stands shall be guarded so as to pre-
vent access to the area between machines.

(i) When guarded by railings, any hazard-
ous component within 15 horizontal inches
of the rail shall be completely enclosed.
‘Railing height shall be approximately 42
inches off the floor, platform, or other work-
ing surface, with a midrail between the
toprail and the working surface. Panels

" “‘made of materials conforming to the re-
quirements in Table D-1, or equivalent,
may be substituted for midrails. Guardrails
shall be strong enough to withstand at
least 200 pounds force on the topraik

(iii) Belts guarded by railings shall be in-
spected for defects at least daily. The ma-
chinery shall not be operated until all de-
fective belts are replaced.

TABLE D-1—Examples of minimum
requirements for guard panel materials

Clefigz:;xce Largest Minim{}xrg
: h mesh or gage (U.S.
Material mrgw{lg'“ openin standard)
papoiﬁtsa allowable or thickness
Inches Inches
* Woven wire Under 2 38 16
2to 4 /2 1(23
' 4to 15 2 1
Expanded metal: Under 4 2‘/2 }g
4to 15
Perforated metal. Under 4 2 20
’ 4to15 2 14
Sheet metal Under 4 22
. 4to1b . 22
Plastic Under 4 M
{to 15 ™

1 Tensile strength of 10,000 1b/in 2.
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(iv) Pulleys of V-belt drives shall be com-
pletely enclosed or guarded by location
whether or not railings are present. The
open end of the pulley guard shall be not
less than 4 inches from the periphery of the
pulleys.

(v) Chains and sprockets shall be com-
pletely enclosed, except that they may be
guarded by location if the bearings are
packed or if accessible extension lubrication
fittings are used.

{(vi) Where complete enclosure of a compo-
nent is likely to cause a fire hazard due to
excessive deposits of lint, only the face
section of nip-point and pulley guards is
required. The guard shall extend at least 6
inches beyond the rim of the pulley on the
in-running and off-running sides of the
belt, and at least 2 inches from the rim and
face of the pulley in all other directions.

(vii) Projecting shaft ends not guarded by
location shall present a smooth edge and
end, shall be guarded by non-rotating caps
or safety sleeves, and may not protrude
more than one-half the outside diameter of
the shaft.

(viii) In power plants and power develop-
ment rooms where access is limited to au-
thorized personnel, guard railings may be
used in place of guards or guarding by
location. Authorized employees having ac-
cess to power plants and power develop-.
ment rooms shall be instructed in the safe
operation and maintenance of the equip-
ment in accordance with paragraph (aX6) of
this section.

(2) Functional components.

(i) Gin stands shall be provided with a per-
manently installed guard designed to pre-
clude contact with the gin saws while in

“motion. The saw blades in the roll box shall

be considered guarded by location if they do
not extend through the ginning ribs into
the roll box when the breast is in the out
position.

(i) Moving saws on lint cleaners which
have doors giving access to the saws shall
be guarded by fixed barrier guards or their

1928.57(d)(2)(ii)
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equivalent which prevent direct finger or
hand contact with the saws while the saws
are in motion.

(iii) An interlock shall be installed on all
balers so that the upper gates cannot be
opened while the tramper is operating.

(iv) Top panels of burr extrators shall be
hinged and equipped with a sturdy positive
lateh.

(v) All accessible screw conveyors shall be
guarded by substantial covers or gratings,
or with an inverted horizontally slotted
guard of the trough type, which will pre-
vent employees from coming into contact

1928.57(d)(3)
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with the screw conveyor. Such guards may
consist of horizontal bars spaced so as to
allow material to be fed into the conveyor,
and supported by arches which are not
more than 8 feet apart. Screw conveyors
under gin stands shall be considered
guarded by location.

(3) Warning device. A warning device shall be
installed in all gins to provide an audible
signal which will indicate to employees that
any or all of the machines comprising the gin
are about to be started. The signal shall be of
sufficient volume to be heard by employees,
and shall be sounded each time before start-
ing the gin.

[41 F.R. 10190, March 9, 1976.]
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1928—SUBPARTS E—H—[RESERVED]

SUBPART ‘l—‘—'GENE’RAL ENVIRONMENTAL CONTROLS
1928.110—FIELD SANITATION

(a) Scope. This section shall apply to any agri-
cultural-establishment where eleven (11) or more
employees-are engaged .on any given day in hand-
labor operations in the field.

v(b) Definitions. “Agricultural employer” means any
person, corporation, association, or other legal
entity that:

(i) Owns or operates an agriculturafestéblish-
ment:

(ii) Contracts with the owner or operator of an
agricultural establishment in advance of produc-
tion of the purchase of a crop and exercises sub-
stantial control over production; or

(iii) Recruits and supervises employees or is
responsible for the management and condition
of an agricultural establishment.

“Agricultural establishment” is a business
operation that uses paid employees in the pro-
duction of food, fiber, or other materials such as
seed, seedlings, plants, or parts of plants.

“Hand-labor operations” means agricultural
activities or agricultural operations performed
by hand or with hand tools. Except for purposes
of paragraph (c¢)(2)(iii) of this section, “hand-
labor operations” also include other activities or
operations performed in conjunction with hand
labor in the field. Some examples of “hand-labor
operations” are the hand-cultivation, hand-
weeding, hand-planting and hand-harvesting of
vegetables, nuts, fruits, seedlings or other
crops, including mushrooms, and the hand pack-
ing of produce into containers, whether done on
the ground, on a moving machine or in a tempo-
rary packing shed located in the field. “Hand-
labor” does not include such activities as logging
operations, the care or feeding of livestock, or
hand-labor operations in permanent structures
(e.g.. canning facilities or packing houses).

- “Handwashing faeility” means -a- facility
providing either a basin, container, or outlet
with an adequate supply of potable water, soap
and single-use towels.

“Potable water” means water that meets the
standards of drinking purposes of the state or
local authority having jurisdiction or water that
meets the quality standards prescribed by the
U.S. Environmental Protection Agency’s
National Interim Primary Drinking Water Reg-
ulations, published in 40 CFR Part 141.

“Toilet facility” means a fixed or portable
facility designed for the purpose of adequate
collection and containment of the products of
both defecation and urination which is supplied
with toilet paper adequate to employee needs.
Toilet facility includes biological, chemical, flush
and combustion toilets and sanitary privies.

() Requirements. Agricultural employers shall
provide the following for employees engaged in
hand-labor operations in the field, without cost to
the employee:

(1) Potable drinking water.

(i) Potable water shall-be provided and
placed in locations readily accessible to all
employees.

(ii) The water shall be suitably cool and in
sufficient amounts, taking into account the
air temperature, humidity and the nature of
the work performed, to meet the needs of all
employees.

(iii) The water shall be dispensed in single-
use drinking cups or by fountains. The use of
common drinking cups or dippers is
prohibited.

(2) Toilet and handwashing facilities.

1928.110 (c)2)
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(i) One toilet facility and one handwashing
facility shall be provided for each twenty (20)
employees or fraction thereof, except as
stated in paragraph (c)(2)(v) of this section.

(ii) Toilet facilities shall be adequately venti-
lated, appropriately screened, have self-clos-
ing doors that can be closed and latched from
the inside and shall be constructed to insure
privacy.

(iii) Toilet and handwashing facilities shall be
accessibly located and in close proximity to
each other. The facilities shall be located
within a one-quarter-mile walk of each hand
laborer’s place of work in the field.

(iv) Where due to terrain it is not feasible to
locate facilities as required above, the facili-
ties shall be located at the point of closest
vehicular access.

(v) Toilet and handwashing facilities are not
required for employees who perform field
work for-a period of three (3) hours or less
(including transportation time to and from
the field) during the day.

(3) Maintenance. Potable drinking water and
toilet and handwashing facilities shall be main-
tained in accordance with appropriate public
health sanitation practices. including the
following:

(i) Drinking water containers shall be con-
structed of materials'that maintain water
quality, shall be refilled daily or more often
as necessary, shall be kept covered and shall
be regularly cleaned.

(ii) Toilet facilities shall be operational and
maintained in clean and sanitary condition.

(iii) Handwashing facilities shall be refilled
with potable water as necessary to ensure an
adequate supply and shall be maintained in a
clean and sanitary condition: and

(iv) Disposal of wastes from facilities shall
not cause unsanitary conditions.

1928.110 (d)(2)(iv)

(4) Reasonable Use. The employer shall notify
each employee of the location of the sanitation
facilities and water antd shall allow each
employee reasonable opportunities during the
workday to use them. The employer also shall
inform each employee of the importance of each
of the following good hygiene practices to mini-
mize exposure to the hazards in the field of
heat, communicable diseases, retention of urine
and agrichemical residues:

(i) Use the water and facilities provided for
drinking. handwashing and elimination;

(ii) Drink water frequently and especially on
hot days;

(iii} Urinate as frequently as necessary;

(iv) Wash hands both before and after using
the toilet; and

(v) Wash hands before eating and smoking.

(d) Dates—

{1) Effective Date. This standard shall take
effect on May 30, 1987.

(2) Startup Dates. Employers must comply with
the requirements of paragraphs: '

(1) Paragraph (¢)(1), to provide potable
drinking water, by May 30, 1987;

(ii) Paragraph (c)(2). to provide handwashing
and toilet facilities, by July 30, 1987%;

(iii) Paragraph (c)(3), to provide maintenance
for toilet and handwashing facilities, by July
30. 1987: and

(iv) Paragraph (c)(4), to assure reasonable
use, by July 30, 1987.

[52 F.R. 16095, May 1, 1987]
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1910.111—STORAGE AND HANDLING OF ANHYDROUS
AMMONIA

(@) Generai.
(1) Scope.

(i) This standard is intended to apply to
the design, construction, location, instal-
lation, and operation of anhydrous
ammonia systems including refrigerated
ammonia storage systems.

(ii) This standard does not apply to:

(a) Ammonia manufacturing plants.

(b) Refrigeration plants where ammonia
is used solely-as a refrigerant.

(2) Definitions. As used in this section.

(i) “Appurtenances”—All devices such as
pumps, compressors, safety relief de-
vices, liquid-level gaging devices, valves
and pressure gages.

[38 F.R. 3598, February 8, 1973.]

(i) “Cylinder”—A container of 1,000
pounds of water capacity or less

1910.111(a)(2)(viii)
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constructed in accordance with Depart-
ment of Transportation specifications.

(iii) “Code”—The Boiler and Pressure Ves-
sel Code, Section VIII, Unfired Pressure
Vessels of the American Society of
Mechanical Engineers (ASME)—1968.

(iv) “Container”—Includes all vessels,
tanks, cylinders, or spheres used for
transportation, storage, or application of
anhydrous ammonia.

(v) “DOT”—U.S. Department of Transpor-
tation.

(vi) “Design pressure” is identical to the
term “Maximum Allowable Working
Pressure” used in the Code.

(vii) “Farm vehicle” (implement of hus-
bandry)—A vehicle for use on a farm on
which is mounted a container of not over
1,200 gallons water capacity.

(viii) “Filling density”’—the percent ratio
of the weight of the gas in a container
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to the weight of water at 60° F. that the
container will hold.

(ix) “Gas”’—Anhydrous ammonia in either
the gaseous or liquefied state.

(x) “Gas mask”’—Gas masks approved by
the Bureau of Mines, U.S. Department of
the Interior.

(xi) “Capacity”—Total volume of the con-
tainer in standard U.S. gallons.

(xii) DOT specifications—Regulations of
the Department of Transportation pub-
lished in 49 CFR Chapter I.

(b) Basic rules.

This paragraph applies to all paragraphs
of this section unless otherwise noted.

(1) Approval of equipment and systems. Each
appurtenance shall be approved in accord-
ance with paragraph (b) (1) @), (i), (iii),
or (iv) of this section.

(i) It was installed before February 8,
1973, and was approved, tested, and in-
stalled in accordance with either the pro-
visions of the American National
Standard for the Storage and Handling
of Anhydrous Ammonia, K61.1, or the
Fertilizer Institute Standards for the
Storage and Handling of Agricultural
Anhydrous Ammonia, M-1, in effect at
the time of installation; or

(i) It is accepted, or certified, or listed,
or labeled, or otherwise determined to be
safe by a nationally recognized testing
laboratory, such as, but not limited to,
Underwriters’” Laboratories, Inc. and
Factory Mutual Research Corporation;
or

(iii) It is a type which no nationally
recognized testing laboratory does, or
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will undertake to, accept, certify, list,
label, or determine to be safe; and such
equipment is inspected or tested by any

Federal, State, municipal, or other local
authority responsible for enforcing occu-
pational safety provisions of a Federal,
State, municipal or other local law, code,
or regulation pertaining to the storage,
handling, transport, and use of anhy-
drous ammonia, and found to be in com-
pliance with either the provisions of the
American National Standard for the
Storage and Handling of Anhydrous Am-
monia, K61.1, or the Fertilizer Institute
Standards for the Storage and Handling
of Agricultural Anhydrous Ammonia, M-
1,in effect at the time of installation; or

(iv) It is a custom-designed and custom-
built unit, which no nationally recog-
nized testing laboratory, or Federal,
State, municipal or local authority re-
sponsible for the enforcement of a Fed-
eral, State, municipal, or local law, code
or regulation pertaining to the storage,
transportation and use of anhydrous
ammonia is willing to undertake to ac-
cept, certify, list, label or determine to be
safe, and the employer has on file a
document attesting to its safe condition
following the conduct of appropriate
tests. The document shall be signed by a
registered professional engineer or other
person having special training or experi-
ence sufficient to permit him to form an
opinion as to safety of the unit involved.
The document shall set forth the test
bases, test data and results, and also the
qualifications of the certifying person.

(v) For the purposes of this paragraph
(b)(1), the word “listed” means that
equipment is of a kind mentioned in a
list which is published by a nationally
recognized laboratory which makes peri-
odic inspection of the production of such
equipment, and states such equipment
meets nationally recognized standards
or has been tested and found safe for use
in a specified manner. “Labeled” means
there is attached to it a label, symbol, or
other identifying mark of a nationally
recognized testing laboratory which,
makes periodic inspections of the pro-
duction of such equipment, and whose

1910.111(b)(1)(¥)
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labeling indicates compliance with na-
tionally recognized standards or tests to
determine safe use in a specified man-
ner. “Certified” means it has been tested
and found by a nationally recognized
testing laboratory to meet nationally rec-
ognized standards or to be safe for use
in a specified manner, or is of a kind
whose production is periodically in-
spected by a nationally recognized test-
ing laboratory, and it bears a label, tag,
or other record of certification.

constructed and tested in accordance
with the DOT specifications.

(vi) The provisions of subdivision (i) of this
subparagraph shall not be construed as
prohibiting the continued use or reinstal-
lation of containers constructed and
maintained in accordance with the 1949,
1950, 1952, 1956, 1959, and 1962 editions
of the Code or any revisions thereof in
effect at the time of fabrication.

(38 F.R. 3598, February 8, 1973.] (3) Marking nonrefrigerated containers.
(i) System nameplates, when required,
shall be permanently attached to the sys-
tem so as to be readily accessible for

(2) Requirements for construction, original test and
requalification of nonrefrigerated containers.

(i) Containers used with systems covered
in paragraphs (c), (f), (g), and (h) of this
section shall be constructed and tested
in accordance with the Code except that
construction under Table UW12 at a basic
Jjoint efficiency of under 80 percent is not
authorized.

ity Containeis buill according o the Code
do not have to comply with Paragraphs
UG125 to UGI128 inclusive, and Para-
graphs UG132 and UG133 of the Code.

(iii) Containers exceeding 36 inches in
diameter or 250 gallons water capacity
shall be constructed to comply with one
or more of the following:

(a) Containers shall be stress relieved
after fabrication in accordance with the
Code, or

(b) Cold-formed heads, when used, shall
be stress relieved, or

(¢) Hot-formed heads shall be used.

(iv) Welding to the shell, head, or any
other part of the container subject to
internal pressure shall be done in com-
pliance with the Code. Other welding is
permitted only on saddle plates, lugs, or
brackets attached to the container by the
container manufacturer.

(v) Containers used with systems covered
In paragraph (e) of this section shall be

1910.111(b)(3)(ii)e)
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inspection and shall include markings as
prescribed in subdivision (ii) of this sub-
paragraph.

(ii) Each container or system covered in
paragraphs (c), (f), (g), and (h) of this sec-
tion shall be marked as specified in the
following:

“Anhydrous

(a) With a notation

Ammnmonia."”

(b) With a marking identifying com-
pliance with the rules of the Code under
which the container is constructed.

Under ground: Coatainer and system nameplate.
Above ground: Container.

(c) With a notation whether the system
is designed for underground or above-
ground installation or both.

(d) With the name and address of the
supplier of the system or the trade name
of the system and with the date of fab-
rication.

Under ground and above ground: System name-
plate.

(e) With the water capacity of the con-
tainer in pounds at60° F. or gallons, U.S.
Standard.

Under ground: Container and system nameplate.
Above ground: Container.
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(f) With the design pressure in pounds
per square inch.

Under ground: Container and system nameplate.
Above ground: Container.

(g) With the wall thickness of the shell
and heads.

Under ground: Container and system nameplate.
Above ground: Container.

(h) With marking indicating the max-
imum level to which the container may
be filled with liquid anhydrous ammonia
at temperatures between 20° F. and
130° F. except on containers provided
with fixed level indicators, such as fixed
length dip tubes, or containers that are
filled with weight. Markings shall be in
increments of not more than 20°F.

Above ground and under ground: System name-
plate or on liquid-level gaging device. -

(i) With the total outside surface area
of the container in square feet.’

Under ground: System nameplate.
Above ground: No requirement.

(j) Marking specified on the container
shall be on the container itself or on a
nameplate permanently attached to it.

(4) Marking refrigerated containers. Each
refrigerated container shall be marked with

namep}ate on the outer covering in an
accgsmble place as specified in the fol-
lowing:

(i) With the notation, “Anhydrous
Ammonia.”

(ii)'With the name and address of the
builder and the date of fabrication:

(iii) Wit.h the water capacity of the con-
tainer in gallons, U.S. Standard.

(iv) With the design pressure.
(v) With the minimum temperature in
degrees Fahrenheit for which the con-

tainer was designed.
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(vi) The maximum allowable water level
to which the container may be filled for
test purposes.

(vii) With the density of the product in
pounds per cubic foot for which the con-
tainer was designed.

(viii) With the maximum level to which the
container may be filled with liquid an-
hyvdrous ammonia.

(5) Location of containers.

(i) Consideration shall be given to the
physiological effects of ammonia as well
as to adjacent fire hazards in selecting
the location for a storage container. Con-
tainers shall be located outside of build-
ings or in buildings or sections thereof
especially provided for this purpose.

(ii) Permanent storage containers shall be
located at least 50 feet from a dug well
or other sources of potable water supply,
unless the container is a part of a water-
treatment installation. '

(iii) Revoked

{iv) Revoked

{(v) Storage areas shall be kept free of
readily ignitible materials such as waste,
weeds, and long dry grass.

1910.111(b)(5)(v)
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(6) Container appurtenances.

(i) All appurtenances shall be designed for
not less than the maximum working pres-
sure of that portion of the system on
which they are installed. All appurte-
nances shall be fabricated from materials
proved suitable for anhydrous ammonia
service,

(ii) All connections to containers except
safety relief devices, gaging devices, or
those fitted with No. 54 drill-size orifice
shall have shutoff valves located as close
to the container as practicable.

(iii) Excess flow valves where required by
these standards shall close automatically
at the rated flows of vapor or liquid as
specified by the manufacturer. The con-
nections and line including valves and fit-
tings being protected by an excess flow
valve shall have a greater capacity than
the rated flow of the excess flow valve
so that the valve will close in case of
failure of the line or fittings.

(iv) Liquid-level gaging devices that
require bleeding of the product to the
atmosphere and which are so constructed
that outward flow will not exceed that
passed by a No. 54 drill-size opening need
not be equipped with excess flow valves.

(v) Openings from the container or

through fittings attached directly on the
container to which pressure gage connec-
tions are made need not be equipped with
excess flow valves if such openings are
not larger than No. 54 drill size.

(vi) Excess flow and back pressure check
valves where required by the standards
in this section shall be located inside of
the container or at a point outside as close
as practicable to where the line enters
the container. In the latter case installa-
tion shall be made in such manner that
any undue strain beyond the excess flow
or back pressure check valve will not
cause breakage between the container
and the valve.

(vii) Excess flow valves shall be designed
with a bypass, not to exceed a No. 60 drill-

1910.111(b)(7)(vii)
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size opening to allow equalization of pres-
sures.

(viii) All excess flow valves shall be plainly
and permanently marked with the name
or trademark of the manufacturer, the
catalog number, and the rated capacity.

(7) Piping, tubing, and fittings.

(i) All piping, tubing, and fittings shall be
made of material suitable for anhvdrous
ammonia service.

(i) All piping, tubing, and fittings shall
be designed for a pressure not less than
the maximum pressure to which they may
be subjected in service.

(iii) All refrigerated piping shall conform
to the Refrigeration Piping Code, Ameri-
can  National Standards Institute,
B31.5-1966 with addenda B31.1a-196& as
it applies to ammonia.

(iv) Piping used on non-refrigerated sys-
tems shall be at least American Society
for Testing and Materials (ASTM)
A-53-69 Grade B Electric Resistance
Welded and Electric Flash Welded Pipe
or equal. Such pipe shall be at least
schedule 20 when joints are welded, or
welded and flanged. Such pipe shall be
at least schedule 80 when joints are
threaded. Threaded connections shall not
be back-welded. Brass, copper, or gal-
vanized steel pipe shall not be used.

(v) Tubing made of brass, copper, or other
material subject to attack by ammonia
shall not be used.

(vi) Cast iron fittings shall not be used
but this shall not prohibit the use of fit-
tings made specifically for ammonia serv-
ice  of malleable, nodular, or high
strength gray iron meeting American
Society for Testing and Materials (ASTM)
A47-68, ASTM 395-68, or ASTM A126-66
Class B or C.

(vii) Joint compounds shall be resistant to
ammonia.
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(8) Hose specifications.

(i) Hose used in ammonia service shall
conform to the joint Agricultural
Ammonia Institute—Rubber Manufac-
turers Association Specifications for
Anhydrous Ammonia Hose.

(ii) Hose subject to container pressure
shall be designed for a minimum working
pressure of 350 p.s.i.g. and a minimum
burst pressure of 1,750 p.s.i.g. Hose
assemblies, when made up, shall be ca-
pable of withstanding a test pressure of
500 p.s.i.g.

(iii) Hose and hose connections located on
the low-pressure side of flow control or
pressure-reducing valves shall be de-
signed for a bursting pressureof not
less than five times the pressure setting
of the safety relief devices protecting that
portion of the system but not less than
125 p.s.d.g. All connections shall be so
designed and constructed that there will
be no leakage when connected.

(iv) Where hose is to be used for transfer-
ing liquid from one container to another,
“wet” hose is recommended. Such hose
shall be equipped with approved shutoff
valves at the discharge end. Provision
shall be made to prevent excessive pres-
sure in the hose.

(v} On all hose one-half inch outside
diameter and larger, used for the transfer
of anhydrous ammonia liquid or vapor,
there shall be etched, cast, or impressed
at 5-foot intervals the following infor-
mation.

“Anhydrous Ammonia’ xxx p.s.i.g.(maximumwork-
ing pressure), manufacturer’s name or trademark,
vear of manufacture.

Inlieu of this requirement the same infor-
mation may be contained on a nameplate
permanently attached to the hose.

(9) Safety relief devices.

(i) Every container used in systems
covered by paragraphs (¢), (f), (g), and (h)
of this section shall be provided with ore
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or more safety relief valves of the spring-
loaded or equivalent type. The discharge
from safety-relief valves shall be vented
away from the container upward and
unobstructed to the atmosphere. All
relief-valve discharge openings shall
have suitable rain caps that will allow
free discharge of the vapor and prevent
entrance of water. Provision shall be
made for draining condensate which may
accumulate. The rate of the discharge
shall be in accordance with the provisions
of Table H-36.

TAaBLE H-36

Minimum required rate of discharge in
cubic feet per minute of air at 120 percent
of the maximum permitted start to discharge
pressure for safety relief valves.

Flow rate

Surface CFM
area (sq. ft.) air
20 e 258
P21 310
80 e 360
8 e 408
40 e 455
45 o 501
50 o 547
BB e 591
60 e 635
65 e 678
{1 720
£ U 762
80 oo L 804
85 e e 845
90 e 885
05 e 925
100 o 965
105 o e 1,010
110 e e 1,050
116 e 1,090
120 o 1,120
125 e 1,160
1830 c e 1,200
135 o e 1, 240
140 o e 1,280
145 e 1,310
150 e 1,350
180 e 1,390
180 m e 1, 420
165 e 1,460
170 e 1, 500
178 e eeem 1,530
180 oo 1,570
185 e 1, 800
190 . 1, 640

1910.111(b)(9)(i)
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TaBLE H-36—Continued

Minimum required rate of discharge in
cubic feet per minute of air at 120 percent
of the maximum permitted start to discharge
pressure for safety relief valves.

TaBLE H-36—Continued

Minimum required rate of discharge in
cubic feet per minute of air at 120 percent
of the maximum permitted start to discharge
pressure for safety relief valves.

Flow rate Flow rate

Surface CFM Surface CFM

area (sq. ft.) air area (sq. ft.) air
196 1,870 1,800 - .. 10, 330
200 o 1,710 1860 ool 10, 560
210 1,780 1,900 .. 10, 800
220 e 1, 850 1,860 oo 11, 030
230 1,920 2,000 - 11, 260
240 oL 1,980 2,050 - . 11, 490
250 2, 050 2,100 L 11,720
260 2,120 2,160 o 11,850
270 e 2, 180 2,200 - 12,180
280 L 2, 250 2,250 - . 12, 400
290, - 2,320 2,300 . 12, 630
800 o 2,380 2,850 - . 12, 850
310 2, 450 2400 ... 13, 080
320 2,510 2450 - _ 13, 300
330 2,570 2,500 . . 18, 520
840 . 2, 640
8650 oo 2, 700 “Surface Area—total outside surface area
360 oo 2, 760 of container in.square feet. When the surface
870 - 2, £30 area is not stamped on the nameplate or
880 2, 890U whon thae marking is nob legible the area can
890 o ____ 2, 950 be calculated by using one of the following
400 . __ 3,010 formulas:
450 o 3,320 (1) Cylindrical container with hemispher-
500 L 3,620 1cal heads:
650 o 3,910 ’
600 . 4, 200 Area=overall length in feet times outside
650 e .. 4, 480 diameter in feet times 3.1418.
700 e 4, 760 .
750 e 5, 040 (2) Cylindrical container with other than
800 - 5,300 hemlspherical heads:
850 . 5, 590 Area= (overall length in feet plus 0.3 outside
900 . 5,850 diameter in feet) times outside diameter in
860 . 6, 120 feet times 3.14186.
T D - (3) Spherical container:
1,100 oo _ 6, 900 Area—outside dlameter In feet squared times
1,160 - 7,160 3.1416.”
1,200 e 7,410 “Flow Rate—CFM Air =cubic feet per min-
1,250 o . 7, 660 ute of air required at standard conditions,
1,300 oo 7,910 60° F. and atmospheric pressure (14.7
1860 o __ 8, 160 p.s.ia.).”
1,400 . 8,410 “The rate of discharge may be interpolated
1450 o ___ 8, 650 for intermediate values of surface area. For
1,500 <o __ 8, 900 containers with total outside surface area
1,660 e 9, 140 greater than 2,500 square feet, the required
1,600 o 9, 380 flow rate can be calculated using the formula:
1,660 oo 9, 620 Flow Rate CFM Air=22.11 A%, where A=
1,700 9, 860 outside surface area of the container in
L7560 e 10, 090 square feet.”

1910.111(b)(9)(i) 38
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(ii) Container safety-relief valves shall be
set to start-to-discharge as follows, with
relation to the design pressure of the con-
tainer:

Containers Minimum Maximum
(percent) (percent)
ASME-U-68, U-69 __.... 110 125
ASME-U-200, U-201 .____ 95 100
ASME 1959, 1956, 1952, )
or 1962 . __________.__ 95 100
API-ASME  _____________ 95 100
U.S. Coast Guard . .______ 96 100

As required by DOT Regulations.

(iii) Safety relief devices used in systems
covered by paragraphs (¢), (), (g), and (h)
of this section shall be constructed to dis-
charge at not less than the rates required
in subdivision (i) of this subparagraph
before the pressure is in excess of 120 per-
cent (not including the 10 percent toler-

. ance referred to in subdivision (ii) of this

subparagraph) of the maximum per-
mitted start-to-discharge pressure set-
ting of the device.

(iv) Safety-relief valves shall be so

"arranged that the possibility of tamper-

ing will be minimized. If the pressure set-

- ting adjustment is external, the relief

valves shall be provided with means for
sealing the adjustment.

(v) Shutoff valves shall not be installed
between the safety-relief valves and the
coritainer; except, that a shut-off valve
may be used where the arrangement of
this valve is such as always to afford full
required capacity flow through the relief
valves.

(vi) Safety-relief valves shall direct com-
munication with the vapor space of the
container.

(viij Each container safety-relief valve
used with systems covered by paragraphs

(¢), (D), (&), and (h) of this section shall be
plainly and permanently marked with the
symbol “NHs" or “AA"; with the pressure
in pounds-per-square-inch gage at which
the valveis set to start-to-discharge; with
the actual rate of discharge of the valve
at its full open position in cubic feet per
minute of air at 60° F. and atmospheric
pressure; and with the manufacturer's
name and catalog number. Example:
“NHs Z250—4050 Air’" indicates that the
valve is suitable for use on.an anhydrous
ammonia container, is set to start-
to-discharge at a pressure of 250 p.s.i.g.,
and that its rate of discharge at full open
position (subdivisions (ii) and (iii) of this

_subparagraph) is 4,050 cubic feet per

minute of air.

(viii) The flow capacity of the relief valve
shall not be restricted by any connection
to it on either the upstream or down-
stream side.

(ix) A hydrostatic relief valve shall be
installed between each pair of valves in
the liquid ammonia piping or hose where
liquid may be trapped so as to relieve into
the atmosphere at a safe location.

(10) General.

(i) Personnel required to handle ammonia
should be trained in safe operating prac-
tices and in the proper action to take in
the event of emergencies.

(i) All stationary storage installations
shall have at least two suitable gas masks
in readily accessible locations. Full face
masks with ammonia canisters as
approved by the Bureau of Mines, U.S.
Department of the Interior, are suitable
for emergency action for most leaks, par-
ticularly those that occur outdcors. For
protection in concentrated ammonia
atmospheres self-contained breathing air
apparatus is required.

(iii) Stationary storage installations shall have
an easily accessible shower or a 50-gallon drum
of water.

1910.111(b)(10)(ii)
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(iv) Each vehicle transporting ammonia
in bulk except farm applicator vehicles
shallcarry a containerof atleast5 gallons
of water and shall be equipped with a full
face mask.

(11) Charging of containers.
(i) The filling densities for containers that

are not refrigerated shall not exceed the
following:

Percent Percent
by weight by volume

Type of container

Abovepround—Uninsulated 56 82
Aboveground—TUninsulated 87.5
Aboveground—-Insulated 57 83.5
Underground— Uninsulatcd 58 85

DOT—In accord with DOT
regulations,

(ii) Aboveground uninsulated containers
may be charged 87.5 percent by volume
provided the temperature of the anhy-
drous ammonia being charged is deter-
mined to be not lower than 30° F. or pro-
vided the charging of the container is
stopped at the first indication of frost or
ice formation on its outside surface and
is not resumed until such frost or ice has
disappeared.

(12) Transfer of liquids.

(i) Anhydrous ammonia shall always be
at atemperature suitable for the material
of construction and the design of the
receiving container.

(ii) The employer shall require the con-
tinuous presence of an attendant in the
vicinity of the operation during such time
as ammonia is being transferred.

1910.111(b)(12)(vi)(d)
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(iii) Containers shall be charged or used
only upon authorization of the owner.

(iv) Containers shall be gaged and charged
only in the open atmosphere or in build-
ings or areas thereof provided for that
purpose.

(v) Pumps used for transferring ammonia
shall be those manufactured for that pur-
pose.

(a) Pumps shall be designed for at least
250 p.s.i.g. working pressure.

(b) Positive displacement pumps shall
have, installed off the discharged port,
a constant differential relief valve dis-
charging into the suction port of the
pump through a line of sufficient size
to carry the full capacity of the pump
at relief valve setting, which setting and
installation shall be according to the
pump manufacturer’s recommenda-
tions.

(¢) On the discharge side of the pump,
before the relief valve line, there shall
be installed a pressure gage graduated
from 0 to 400 p.s.i.

(d) Plant piping shall contain shut-off
valves located as close as practical to
pump connections.

(vi) Compressors used for transferring or
refrigerating ammonia shall be recom-
mended for ammonia service by the man-
ufacturer.

(a) Compressors shall be designed for
at least 250 p.s.i.g. working pressure.

(b) Plant piping shall contain shutoff
valves located as close as practical to
compressor connections.

(¢) A relief valve large enough to dis-
charge the full capacity of the compres-
sor shall be connected to the discharge
before any shutoff valve.

(d) Compressors shall have pressure
gages at suction and discharge
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graduated to at least. one and one-half
times the maximum pressure that can
be developed.

(e) Adequate means, such as drainable
liquid trap, shall be provided on the com-
pressor suction to minimize the entry
of liguid into the compressor.

(vii) Loading and unloading systems shall
be protected by suitable devices to pre-
vent emptying of the storage container
or the container being loaded or unloaded
in ‘the event of severance of the hose.
Backflow check valves or properly sized
excess flow valves shall be installed
where necessary to provide such protec-
tion. In the event that such valves are
not practical, remotely operated shutoff
valves may be installed.

(13) Tank car unloading points and operations'.

(i) Provisions for unloading tank cars
shall conform to the applicable recom-

mendations Lontamed in the DOTr eg‘ula-

tions.

(ii)) The employer shall insure that unload-
ing operations are performed by reliable
persons properly instructed and given the
authority to monitor careful compliance

~ with all applicable procedures.

(iii) Caution signs shall be so placed on
the trackorcarastogive necessary warn-
ing to persons approaching the car from
open end or ends of siding and shall be
left up until after the car is unloaded and
disconnected from discharge connections.
Signs shall be of metal or other suitable
material, at least 12-by 15 inches in size
and bear the words “STOP—Tank Car
Connected” or “STOP—Men.at Work” the
word, “STOP,” being in letters at least
4 inches high and the other words in let-
ters at least 2 inches high.

(iv) The track of a tank car qldmg shall '
be substantially level. '

(v) Brakes shall be set and wheels blocked
on all cars being unloaded.

(14) Liquid-level gaging device. -

(i) Each container except those filled by
weight shall™ be equlpped with "an
approved liquid-level gaging device. A
thermometer well shall be provided in all
containers not utilizing a fl‘(ed liquid-
level gaglng device. :

(ii) All gaging dev1ces shall be ananged .
sothat the maximum Iquld level to which
the container is filled is readllv detet-

. mined.

(iii) Gaging devices that require bleeding .
of the product to the atmosphere such as
the rotary tube, fixed tube, and slip tube
devices shall be designed so that the max-.

.imum opening of the bleed valve is not

larger than No. 54 drill size unless pro-
vided with an excess flow valve. (This
requirement does not apply to farm vehi-

- clés used for the application of ammonia
‘as covered in paragraph (h) of this

section.)

(iv) Gaging devices shall have a design .

_pressure equal to or greater than the -

design pressure of the container on which
they are installed.

(v) Fixed tube liquid-level gages shall be
designed and installed to indicate that.

level at which the container is filled to
85 percent of its water capacity in gallons.
(vi) Gage plasses of the columnar type
shall be restricted to stationary storage -
installations. They shall be equipped with

shutoff valves having metallic hand-
wheels, with excess-flow valves, and with

extra heavv glass adequately protected

with a metal housing applied by the gage
manufacturer. They shall be shielded
agamst the direct rays of the sun.

(15) Pamfmg of containers. Aboveg‘roul’ld unin-
sulated containers should have a reflective
surface mamtamed in good condltlon

1910.111(b)(15)
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(16) Electrical equipment and wiring.

(i) Electrical equipment and wiring for
use in ammonia installations shall be
general purpose or weather resistant as
appropriate.

(ii) Electrical systems shall be installed
and maintained in accordance with Sub-
part S of this part.

(¢) Systems utilizing stationary, nonrefriger-
ated storage containers.

This paragraph applies to stationary, non-
refrigerated storage installations utilizing
containers other than those covered in para-
graph (e) of this section. Paragraph (b) of this
section applies to this paragraph unless other-
wise noted.

(1) Design pressure and construction of containers.
The minimum design pressure for nonre-
frigerated containers shall be 250 p.s.i.g.

DN P asnboaionnm somboome memad
{2} Censainer valves and

charge connections.

(i) Each filling connection shall be pro-
vided with combination back-pressure
check valve and excess-flow valve; one
double or two single back-pressure check
valves; or a positive shutoff valve in con-
junction with either an internal back-
pressure check valve or aninternal excess
flow valve.

(ii) All liquid and vapor connections to con-
tainers except filling pipes, safety relief
connections, and liquid-level gaging and
pressure gage connections provided with
orifices not larger than No. 54 drill size
as required in paragraphs (b)(6)(iv) and
(v) of this section shall be equipped with
excess-flow valves.

(iii) Each storage container shall be pro-
vided with a pressure gage graduated
from 0 to 400 p.s.i. Gages shall be desig-
nated for use in ammonia service.

(iv) All containers shall be equipped with
vapor return valves,

1910.111(c)(4)(i)
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(3) Safety-relief devices.

(i) Every container shall be provided with
one or more safety-relief valves of the
spring-loaded or equivalent type in
accordance with paragraph (b)(9) of this
section.

(ii) The rate of discharge of spring-loaded
safety relief valves installed on under-
ground containers may be reduced to a
minimum of 30 percent of the rate of dis-
charge specified in Table H-36. Con-
tainers so protected shall not be un-
covered after installation until the liquid
ammonia has been removed. Containers
which may contain liquid ammonia before
being installed underground and before
being completely covere€ with earth are
to be considered aboveground containers
when determining the rate of discharge
requirements of the safety-relief valves.

(iii) On underground installations where
there is a probability of the manhole or
honsing haraming flooded the discharge
from vent lines shall be located above the
high water level. All manholes or hous-
ings shall be provided with ventilated
louvers or their equivalent, the area of
such openings equalling or exceeding
combined discharge areas of safety-relief
valves and vent lines which discharge
their content into the manhole housing.

(iv) Vent pipes, when used, shall not be
restricted or of smaller diameter than the
relief-valve outlet connection.

{v) If desired, vent pipes from two or more’
safety-relief devices located on the same
unit, or similar lines from two or more
different units may be run into a common
discharge header, provided the capacity
of such header is at least equal to the sum
of the capacities of the individual dis-
charge lines.

(4) Reinstallation of containers.

(i) Containers once installed under
ground shall not later be reinstalled
above ground or under ground, unless
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they successfully withstand hydrostatic
pressure retests at the pressure specified
for the original hydrostatic test as
required by the code under which con-
structed and show no evidence of serious
corrosion.

(ii) Where containers are reinstalled above
ground, safety devices or gaging devices
shall comply with paragraph (b)(9) of this
section and this subparagraph respectively
for aboveground containers.

(5) Installation of storage containers.

(i) Containers installed above ground,
except as provided in subdivision (v) of
this subparagraph shall be provided with
substantial concrete or masonry sup-
ports, or structural steel supports on firm
concrete or masonry foundations. All
foundations shall extend below the frost
line.

(ii) Horizontal aboveground containers
shall be so mounted on foundations as to
permit expansion and contraction. Every
container shall be supported to prevent

the concentration of excessive loads on

the supporting portion of the shell. That
portion of the container in contact with
foundations or saddles shall be protected
against corrosion.

(iii) Containers installed under ground
shall be so placed that the top of the con-
tainer is below the frost line and in no

‘case less than 2 feet below the surface

of the ground. Should ground conditions
make compliance with these require-
ments impracticable, installation shall be
made otherwise to prevent physical
damage. It will not be necessary to cover
the portion of the container to which man-
hole and other connections are affixed.
When necessary to prevent floating, con-
tainers shall be securely anchored or
weighted.
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(iv) Underground containers shall be set
on a firm foundation (firm earth may be
used) and surrounded with earth or sand
well tamped in place. The container, prior
to being placed under ground, shall be
given a corrosion resisting protective
coating. The container thus coated shall
be so lowered into place as to prevent
" abrasion or other damage to the coating.

(v) Containers with foundations attached
(portable or semiportable tank containers
with suitable steel “runners” or “skids”
and commonly known in the industry as
.“skid tanks”) shall be designed and con-
structed in accordance with subpara-
graph (1) of thissparagraph.

(vi) Secure anchorage or adequate pier
height shall be provided against con-
tainer flotation wherever sufficiently
high flood water might occur.

(vii) The distance between underground
containers of over 2,000 gallons capacity
shall be at least 5 feet.

(6) Protection of appurtenances.

(i) Valves, regulating, gaging, and other
appurtenances shall be protected against
tampering and physical damage. Such
appurtenances shall also be protected
during transit of containers.

(ii) All connections to underground con-
tainers shall be located within a dome,
housing, or manhole and with access
thereto by means of a substantial cover.

(7) Damage from vehicles. Precaution shall be
taken against damage to ammonia systems
from vehicles.

(d) Refrigerated storage systems.

This paragraph applies to systems utilizing
containers with the storage of anhydrous
ammonia under refrigerated conditions. All
applicable rules of paragraph (b) of this sec-
tion apply to this paragraph unless otherwise
noted.

1910.111(d)
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(1) Design of containers.

(i) The design temperature shall be the
minimum temperature to which the con-
tainer will be refrigerated.

(i) Containers with a design pressure
exceeding 15 p.s.i.g. shall be constructed
in accordance with paragraph (b)2) of
this section, and the materials shall be
selected from those listed in API Stand-
ard 620, Recommended Rules for Design
and Construction of Large, Welded, Low-
Pressure Storage Tanks, Fourth Edition,
1970, Tables 2.02, R2.2, R2.2(A), R2.2.1, or
R2.3.

(iii) Containers with a design pressure of
15 p.s.i.g. and less shall be constructed
in accordance with the applicable require-
ments of API Standard 620 including its
Appendix R.

(iv) When austenitic steels or nonferrous
materials are used, the Code shall be used
as a guide in the selection of materials
for use at the design temperature.

(v) The filling density for refrigerated
storage containers shall be such that the
container will not be liquid full at a liquid
temperature corresponding to the vapor
pressure at the start-to-discharge pres-
sure setting of the safety-relief valve.

(2) iInstallation of refrigerated storage containers.

(i) Containers shall be supported on suit-
able noncombustible foundations de-
signed to accommodate the type of con-
tainer being used.

(ii) Adequate protection against flotation
or other water damage shall be provided
wherever high flood water might occur.

(iii) Containers for product storage at less
than 32°F. shall be supported in such a
way, or heat shall be supplied, to prevent
the effects of freezing and consequent
frost heaving.

(3) Shutoff valves. When operating conditions
make it advisable, a check valve shall be
installed on the fill connection and a
remotely operated shutoff valve on other

1910.111(d)(4)(ii)(b)
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connections located below the maximum
liquid level.

(4) Safety relief devices.

(i) Safety relief valves shall be set to start-
to-discharge at a pressure not in excess
of the design pressure of the container
and shall have a total relieving capacity
sufficient to prevent a maximum pres-
sure in the container of more than 120
percent of the design pressure. Relief
valves for refrigerated storage con-
tainers shall be self-contained spring-
loaded, weight-loaded, or self-contained
pilot-operated type.

(ii) The total relieving capacity shall be
the larger of:

(a) Possible refrigeration system upset
such as

(1) Cooling water failure,
(2) Power failure,

(3) Instrument air or instrument
failure,

(4) Mechanical failure of any equip-
ment,

(5) Excessive pumping rates.

(b) Fire exposure determined in
accordance with Compressed Gas
Association (CGA) S-1, Part 3, Safety
Relief Device Standards for Compressed
Gas Storage Containers, 1959, except
that “A” shall be the total exposed sur-
face area in square feet up to 25 foot
above grade or to the equator of the stor-
age container ifit is a sphere, whichever
is greater. If the relieving capacity
required for fire exposure is greater
than that required by (a) of this subdivi-
sion, the additional capacity may be pro-
vided by weak roof to shell seams in con-
tainers operating at essentially
atmospheric pressure and having an
inherently weak roof-to-shell seam. The
weak roof-to-shell seam is not to be con-
sidered as providing any of the capacity
required in (a) of this subdivision.
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(i) If vent lines are installed to conduct
the vapors from the relief valve, the back
pressure under full relieving conditions
shall not exceed 50 percent of the start-
to-discharge pressure for pressure bal-
anced valves or 10 percent of the start-

. to-discharge pressure for conventional
valves. The vent lines shall be installed
to prevent.accumulation of liquid in the
lines.

(i\)) The valve or valve installation shall

provide weather protection.

(v) Atmospheric storage shall be provided
with vacuum breakers. Ammonia gas, ni-
trogen, methane, or other inert gases can
be used to provide a pad.

(5) Protection of container appurtenances. Appur-
tenances shall be protected against tamper-
ing and physical damage.

(6) Reinstallation of refrigerated storage con-
tainers. Containers of such size as to require
field fabrication shall, when moved and
reinstalled, be reconstructed and rein-
spected in complete accordance with the
requirements under which they were con-
structed. The containers shall be subjected
to a pressure retest and if rerating is neces-
sary, rerating shall be in accordance with
applicable requirements.

(7) Damage from vehicles. Precaution shall be

‘taken against damage from vehicles.

(8) Refrigeration load and equipment.

(i) The total refrigeration load shall be
computed as the sum of the following:

(a) Load imposed by heat flow into the
container caused by the temperature
differential between design ambient
temperature and storage temperature.

(b) Load imposed by heat flow into the
container caused by maximum sun
radiation.

" (¢) Maximum load imposed by filling
the container with ammonia warmer
than the design storage temperature.
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(ii) More than one storage container may
be handled by the same refrigeration
system.

(9) Compressors.

(i) A minimum of two compressors shall
be provided either of which shall be of
sufficient size to handle the loads listed
in subparagraphs (8)(i)(a) and (b) of this
paragraph. Where more than two com-
pressors are provided minimum standby
equipment equal to the largest normally
operating equipment shall be installed.
Filling compressors may be used as stand-
by equipment for holding compressors.

(i) Compressors shall be sized to operate
with a suction pressure atleast 10 percent
below the minimum setting of the safety
valve(s) on the storage container and
shall withstand a suction pressure at
least equal to 120 percent of the design
pressure of the container.

(10) Compressor drives.

(i) Each compressor shall have its in-
dividual driving unit.

(i) An emergency source of power of suf-
ficient capacity to handle the loads listed
in subparagraphs (8)(i)a) and (b) of this
paragraph shall be provided unless
facilities are available to safely dispose
of vented ‘vapors while the refrigeration
system is not operating.

(11) Automatic control equipment.

(i) The refrigeration system shall be
arranged with suitable controls to govern
the compressor operation in accordance
with the load as evidenced by the pres-
sure in the container(s).

(ii) An emergency alarm system shall be
installed to function in the event the pres-
sure in the container(s) rises to the max-
imum allowable operating pressure.

- (iii) An emergency alarm and shutoff shall
be located in the condenser system to
respond to excess discharge pressure
caused by failure of the cooling medium.

1910.111(d)(11)(ii)
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(iv) All automatic controls shall be in-
stalled in a manner to preclude operation
of alternate compressors unless the con-
trols will function with the alternate com-
pressors.

(12) Separators for compressors.

(i) An entrainment separator of suitable
size and design pressure shall be installed
in the compressor suction line of lub-
ricated compression. The separator shall
be equipped with a drain and gaging
device.

(13) Condensers. The condenser system may
be cooled by air or water or both. The con-
denser shall be designed for at least 250
p.s..g. Provision shall be made for purging
noncondensibles either manually or auto-
maticaily.

(14) Receiver and liquid drain. A receiver shall
be provided with aliquid-level control to dis-
charge the liquid ammonia to storage. The
receiver shall be designed for at least 250
p.s.i.g. and be equipped with the necessary
connections, safety valves, and gaging
device.

(15) Insulation. Refrigerated containers and
pipelines which are insulated shall be
covered with a material of suitable quality
and thicknéss for the temperatures encoun-
tered. Insulation shall be suitably sup-
ported and protected against the weather.
Weatherproofing shall be of a type which
will not support flame propagation.

(e) Systems utilizing portable DOT containers.

(1) Conformance. Cylinders shall comply with
DOT specifications and shall be.maintained,
filled, packaged, marked, labeled, and
shipped to comply with 49 CFR Chapter I
and Marking Portable Compressed Gas Con
tainers to Identify the Material Contained,
ANSI Z48.1-1954 (R1970).

1910.111(£)(2)(ii)
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(2) Storage. Cylinders shall be stored in an
area free from ignitable debris and in such
manner as to prevent external corrosion.
Storage may be indoors or outdoors.

(3) Heat protection. Cylinders filled in
accordance with DOT regulations will
become liquid full at 145° F. Cylinders shall
be protected from heat sources such as
radiant flame and steampipes. Heat shall
not be applied directly to cylinders to raise
the pressure.

(4) Protection. Cylinders shall be stored in
such manner as to protect them from mov-
ing vehicles or external damage.

(5) Valve cap. Any cylinder which is designed
to have a valve protection cap shall have
the cap securely in place when the cylinder
is not in service,.

(f) Tank motor vehicles for the transporta-
tion of ammonia.

(1) This paragraph applies to containers and
pertinent equipment mounted on tank
motor vehicles including semitrailers and
full trailers used for the transportation of
ammonia. This paragraph does not apply to
farm vehicles. For requirements covering
farm vehicles, refer to paragraphs (g) and
(h) of this section.

Paragraph (b) of this section applies to
this paragraph unless otherwise noted. Con-
tainers and pertinent equipment for tank
motor vehicles for the transportation of
anhydrous ammonia, in addition to comply-
ing with the requirements of this section,
shall also comply with the requirements of
DOT.

(2) Design pressure and construction of containers.

(i) ‘The minimum design pressure for con-
tainers shall be that specified in the reg-
ulations of the DOT.

(ii) The shell or head thickness of any con-
tainer shall not be less than three-six-
teenth inch.

(iii) All container openings, except safety
relief valves, liquid-level gaging devices,
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and pressure gages, shall be labeled to
designate whether they communicate
with liquid or vapor space.

(3) Container appurtenances.

(i) All appurtenances shall be protected
against physical damage.

-(ii) All connections to containers, except
filling connections, safety relief devices,
and liquid-level and pressure gage con-
nections, shall be provided with suitable
automatic excess flow valves, or in lieu
thereof, may be fitted with quick-closing
internal valves, which shall remain closed

. except during delivery operations. The
control mechanism for such valves may
be provided with a secondary control
remote from the delivery connections and
such control mechanism shall be provided
with a fusible section (melting point
208° F. to 220° F.) which will permit the
internal valve to close automatically in
case of fire.

(iii) Filling connections shall be provided
with automatic back-pressure check
valves, excess-flow valves, or quick-clos-
- ing internal valves, to prevent back-flow
in case the filling connection is broken.
Where the filling and discharge connect
to a common opening in the container
shell and that opening is fitted with a
quick-closing internal valve as specified
in subdivision (ii) of this subparagraph,
the automatic valve shall not be required.

(iv) All containers shall be equipped for
spray loading (filling in the vapor space)
or with an approved vapor return valve
of adequate capacity.

{4) Piping and fittings.

(i) All piping, tubing, and fittings shall be
securely mounted and protected against
damage. Means shall be provided to pro-
tect hoses while the vehicle is in motion.

(ii) Fittings shall comply with paragraph
(b)(6) of this section. Pipe shall be
Schedule 80. .
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(5) Safety relief devices.

(i) The discharge from safety relief valves
shall be vented away from the container
upward and unobstructed to the open air

in such a manner as to prevent any im- -

pingement of escaping gas upon the con-
tainer; loose-fitting rain caps shall be
used. Size of discharge lines from safety
relief valves shall not be smaller than the
nominal size of the safety-relief valve out-
let connection. Suitable provision shall be
made for draining condensate which may
accumulate in the discharge pipe.

(i) Any portion of liquid ammonia piping
which at any time may be closed at both
ends shall be provided with a hydrostatic
relief valve.

(6) Transfer of liquids.

(i) The content of tank motor vehicle con-
tainers shall be determined by weight, by
a suitable liquid-level gaging device, or
other approved methods. If the content
of a container is to be determined by
liquid-level measurement, the container
shall have a thermometer well so that the
internal liquid temperature can be easily
determined. This volume when converted
to weight shall not exceed the filling den-
sity specified by the DOT.

(i) Any pump, except a constant speed
centrifugal pump, shall be equipped with
a suitable pressure actuated bypass valve
permitting flow from discharge to suction
when the discharge pressure rises above

 a predetermined point. Pump discharge

shall also be equipped with a spring-
loaded safety relief valve set at a pressure
not more than 135 percent of the setting
of the bypass valve or more than 400
p.s.i.g., whichever is larger.

(iii) Compressors shall be equipped with
manually operated shutoff valves on both
suction and discharge connections. Pres-
sure gages of bourdon-tube type shall be
installed on the suction and discharge of
the compressor before the shutoff valves.
The compressor shall not be operated if
either pressure gage is removed or is
inoperative. A spring-loaded, safety-

1910.111(F)(6)(iii)
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relief valve capable of discharging to
atmosphere the full flow of gas from the
compressor at a pressure not exceeding
300 p.s.i.g. shall be connected between the
compressor discharge and the discharge
shutoff valve.

(iv) Valve functions shall be clearly and
legibly identified by metal tags or name-
plates permanently affixed to each valve.

>(7) Full trailers and semitrailers.

(i) All full trailers shall be firmly and se-
curely attached to the vehicle drawing
them by means of suitable drawbars sup-
plemented by a safety chain {or chains)
or safety cables.

(ii) Every full trailer or semitrailer shall
have a reliable system of brakes, and
adequate provision shall be made to oper-
ate the brakes from the driver’s seat.

(iii) Every full trailer shall be equipped
with self-energizing brakes.

(iv) F'ull trailers shall be so designed that
the towed vehicle will follow substantially
in the path of the towing vehicle and will
not whip or swerve dangerously from side
to side.

(v) Where a fifth wheel is employed, it
shall be ruggedly designed, securely fas-
tened to both units, and equipped with
a positive locking mechanism which will
prevent separation of the two units
except by manual release.

(8) Protection against collision. Each tank motor
vehicle shall be provided with properly
attached bumpers or chassis extension
arranged to protect the tank, piping, valves,
and fittings from physical damage in case
of collision.

(9) Chock blocks. At least two chock blocks
shall be provided. These blocks shall be
placed to prevent rolling of the vehicle
whenever it is parked during loading and
unloading operations.

(10) Portable tank containers (skid tanks). Where
portable tank containers are used for farm

1910.111(g)(3)(iv)
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storage they shall comply with paragraph
(e)(1) of this section. When portable tank
containers are used in lieu of cargo tanks
and are permanently mounted on tank
motor vehicles for the transportation of
ammonia, they shall comply with the
requirements of this paragraph.

(g9) Systems mounted on farm vehicles other
than for the application of ammonia.

(1) Application. This paragraph applies to con-
tainers of 1,200 gallons capacity or less and
pertinent equipment mounted on farm vehi-
cles (implements of husbandry) and used
other than for the application of ammonia
to the soil. Paragraph (b) of this section
applies to this paragraph unless otherwise
noted.

(2) Design pressure and classification of containers.

(i) The minimum design pressure for con-
tainers shall be 250 p.s.i.g.

{ii) The shell or head thickness of any con-
tainer shall be not less than three-six-
teenths of an inch.

(3) Mounting containers.

(i) A suitable “stop” or “stops” shall be
mounted on the vehicle or on the con-
tainer in such a way that the container
shall not be dislodged from its mounting
due to the vehicle coming to a sudden
stop. Back slippage shall also be pre-
vented by proper methods.

(ii) A suitable “hold down” device shall
be provided which will anchor the con-
tainer to the vehicle at one or more places
on each side of the container.

(iii) When containers are mounted on four-
wheel trailers, care shall be taken to
insure that the weight is distributed
evenly over both axles.

(iv) When the cradle and the tank are not
welded together suitable material shall
be used between them to eliminate metal-
to-metal friction.
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(4) Container appurtendnces.

(i) All containers shall be equipped with
a fixed liquid-level gage.

(ii) All containers with a capacity exceed- ’

ing 250 gallons shall be equipped with a
pressure gage havmg a dial graduated
from 0-400 p.s.i.

(iii) The filling connection shall be fitted
with combination back-pressure  check

valve and excess-flow valve; one double.

or two single back-pressure check valves;
or a positive shutoff valve in conjunction
with either an internal back-pressure
‘check valve or an internal excess flow
valve.

(iv) All containers with a capacity exceed-

ing 250 gallons shall be equipped for spray

loading or with an approved vapor return
valve.

(v) All vapor and liquid connections except

safety-relief valves and those specifically -

exempted by paragraph (b)(6)(v) of this
section shall be equipped with approved

words, “Caution—Ammonia” or the con-
tainer shall be marked in accor dance w1th
DOT regulatlons

(6) Farm vehicles.

© (i) Farm vehlcles shall conform w1th State
1egulat10ns ;

 (ii) ‘All tr allels shall be securely attached
to the vehicle drawing them by means of
drawbars supplemented by - suitable
safet\ chains. A

(iii) A trailer shall be constructed so that
- 1t will follow substantially in the path of
" the towing vehicle and will not whip or

swerve darigerouslv,from side‘to side.

(iv) All vehicles shall carzy acan contam-
: mg 5. gallons or more of water.

(h) Systems mou nted on n farm vehlcles for the
application of ammonm.

excess-flow valves or may be fitted with -

quick-closing internal valves  which,

except during operating periods, shall ‘

remain closed.

{vi) Fittings shall be adequately protected ”

from damage by a metal box or cylinder

" with open top securely fastened to the -

container or by rigid guards, well braced,
welded to the container on both sides of
.. the fittings or by a metal dome. If a metal

dome is used, the relief valve shall be

" properly vented through the dome.

(vii) If a liquid withdrawal line is installed
in the bottom of a container, the connec-
tions thereto, including hose, shall not be
lower than the lowest horlzontal edge of
the vehicle axle.

(viii) Provision shall be made to secure
both ends of the hose while'in transit.:

(5) Mafking the container. There shall appear
on each side and on the rear end of the con-
tainer in letters at least 4 inches high, the
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. flow-control

(1) This paragl aph applles to svstems utllu-

ing containers of 250 gallons capacity or less
which are mounted on farm vehicles. (im-
plement of husbandry) and used for the
application of ammonia to the soil: Para-
graph (b) of this section applies to this para-
graph unless otherwise noted. Where larger

containers ure used, they shall complv with
‘ pa1 agr aph (g) of thls section. .

(2) De5|gn pressure and clusufncahon of contamers.

) The minimum deSIgn pressure for con-

“tainers shall be 250 p.s.i.g.

(i) The shell or head thickness of any con-
tainer shall not be less than three-six-
teenths inch.

(3) Mounhng of containers. All containers and
devices - shall " be securely
mounted.. » §

_ (4) Container valves-and accessories.

(i) Each contamer shall have a fxxed
liquid-level gaye. :

(i) The filling connection shall be fitted
-with a combination ‘back- pressure check

l910.111(h)(4)(ii)
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valve and an excess-flow valve; one dou-
ble or two single back-pressure check
valves: or a positive shutoff valve in con-
Jjunction with an internal back-pressure
check valve or an internal excess-flow
valve,

(iii) The applicator tank may be filled by
venting to open air provided the bleeder
valve orifice does not exceed seven-six-
teenths inch in diameter.

(iv) Regulation equipment may be con-
nected directly to the tank coupling or

1910.111(h)(4)(ii).
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flange, in which case a flexible connection
shall be used between such regulating
equipment and the remainder of the
liquid withdrawal system. Regulating
equipment not so installed shall be flexi-
bly connected to the container shutoff
valve. ’

(v) No excess flow valve is required in the
liquid withdrawal line provided the con-
trolling orifice between the contents of
the container and the outlet of the shutoff
valve does not exceed seven-sixteenths
inch in digmeter.
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1910.142—TEMPORARY LABOR CAMPS

(a) Site.

(1) All sites' used for camps shall be
adequately drained. They shall not be sub-

ject to periodic flooding, nor located within

200 feet of swamps, pools, sink holes, or
other surface collections of water unless
such quiescent water sufaces can be sub-

jected -to mosquito control measures. The
camp shall be located so the drainage from
and through the camp will not endanger any
domestic or public water supply. All sites
‘ghall be graded, ditched, and rendered free
from depressions in which water may
become a nuisance.

(2) All sites shall be adequate in size to pre-
vent overcrowding of necessary structures.
The principal camp area in which food is’
prepared and served and where sleeping
quarters are located shall be at least 500
feet from any area in which livestockis kept.

(3) The grounds and open areas surrounding
the shelters shall be maintained in a clean
and sanitary condition free from rubbish,
debris, waste paper, garbage, or other
refuse.

(8) Whenever the camp is closed for the sea-
son or permanently, all garbage, manure,
and other refuse shall be collected'and so
disposed of as to prevent nuisance. All aban-
doned privy pits shall be filled with earth
and the grounds and buildings left in a clean

‘and sanitary condition. If privy buildings,

remain, they shall be locked or otherwise
secured to prevent entrance.

(b) Shelter.

(1) Every shelter in the camp-shall be con-
structed in a manner which will provide pro-
tection against the elements. ’

(2) Each room used for sleeping purposes.

shall contain at least 50 square feet of floor
space for each occupant. At least a 7-foot
ceiling shall be provided.
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(3) Beds, cots, or bunks, and suitable storage
facilities such as wall lockers for clothing
and personal articles shall be provided in
every room used for sleeping purposes. Such
beds or similar facilities shall be spaced not
closer than 36 inches both laterally and end
to end, and shall be elevated at least 12
inches from the floor. If double-deck bunks
are used, they shall be spaced not less than
48 inches both laterally and end to end. The
minimum clear space between the lower and
upper bunk shall be not less than 27 inches.

" Triple-deck bunks are prohibited.

(4) The floors of each shelter shall be con-
structed .of wood, -asphalt,: or concrete.
Wooden floors shall be of smooth and tight
construction. The floors shall be kept in
good repair. '

(5) All wooden floors shall be elevated not
less than 1 foot above the ground level at
all points to prevent dampness and to per-
mit free circulation of air beneath.

(6) Nothing in this section shall be construed

""to prohibit “banking” with earth or other

suitable material around the outside walls
in areas subject to extreme low tempera-
tures, '

(7) Allliving quarters shall be provided with
windows the total of which shall be not less
than one-tenth of the floor area. At least
one-half of each window shall be so con-
structed that it can be opened for purposes
of ventilation.

(8) All exterior openings shall be effectively
screened with 16-mesh material. All screen
doors shall be equipped with self-closing
devices.

(9) In a room where workers cook, live, and
sleep a minimum of 100 square feet per per-
son shall be provided. Sanitary facilities
shall be provided for storing and preparing
food. ) .
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(10) In camps where cooking facilities are
used in common, stoves (in ratio of one stove
to 10 persons or one stove to two families)
shall be provided in an enclosed and
screened shelter. Sanitary facilities shall be
provided for storing and preparing food.

(11) All heating, cooking, and water heating
equipment shall be installed in accordance
with State and local ordinances, codes, and
regulations governing such installations. If
a camp is used during cold weather,
adequate heating equipment shall be pro-
vided.

(c) Water supply.

(1) An adequate and convenient water
supply, approved by the appropriate health
authority, shall be provided in each camp
for drinking, cooking, bathing, and laundry
purposes.

(2) A water supply shall be deemed adequate
if it is capable of delivering 35 gallons per
person per day to the campsite at a peak
rate of 2% times the average hourly
demand.

(3) The distribution lines shall be capable
of supplying water at normal operating
pressures to all fixtures for simultaneous
operation. Water outlets shall be dis-
tributed throughout the camp in such a
manner that no shelter is more than 100
feet from a yard hydrant if water is not
" piped to the shelters.

(4) Where water under pressure is available,
one or more drinking fountains shall be pro-
vided for each 100 occupants or fraction
thereof. The construction of drinking foun-
tains shall comply with ANSI Standard
Specifications for Drinking Fountains,
74.2-1942. Common drinking cups are pro-
hibited.

(d) Toilet facilities.

(1) Toilet facilities adequate for the capacity
of the camp shall be provided.

(2) Each toilet room shall be located so as
to be accessible without any individual pass-
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ing through any sleeping room. Toilet rooms
shall have a window not less than 6 square
feet in area opening directly to the outside
area or otherwise be satisfactorily ven-
tilated. All outside openings shall be
screened with 16-mesh material. No fixture,
water closet, chemical toilet, or urinal shall
be located in a room used for other than
toilet purposes.

(3) A toilet room shall be located within 200
feet of the door of each sleeping room. No
privy shall be closer than 100 feet to any
sleeping room, dining room, lunch area, or
kitchen.

(4) Where the toilet rooms are shared, such
as in multifamily shelters and in barracks
type facilities, separate toilet rooms shall
be provided for each sex. These rooms shall
be distinctly marked “for men” and “for
women” by signs printed in English and in
the native language of the persons occupy-
ing the camp, or marked with easily under-
stood pictures or symbols. If the facilities

for each sex are in the same building, they
shall be separated by solid walls or parti-
tions extending from the floor to the roof
or ceiling.

(5) Where toilet facilities are shared, the
number of water closets or privy seats pro-
vided for each sex shall be based on the max-
imum number of persons of that sex which
the camp is designed to house at any one
time, in the ratio of one such unit to each
15 persons, with a minimum of two units
for any shared facility.

(6) Urinals shall be provided on the basis
of one unit or 2 linear feet of urinal trough
for each 25 men. The floor from the wall
and for a distance not less than 15 inches
measured from the outward edge of the uri-
nals shall be constructed of materials
impervious to moisture. Where water under
pressure is available, urinals shall be pro-
vided with an adequate water flush. Urinal
troughs in privies shall drain freely into the
pit or vault and the construction of this
drain shall be such as to exclude flies and
rodents from the pit.

1910.142(d)(6)
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(7) Every water closét installed on or after
August 31, 1971, shall be located in a toilet
room.

(8) Each toilet room shall be lighted
naturally, or artificially by a safe type of
lighting at all hours of the day and night.

(9) An adequate supply of toilet paper shall
be provided in each privy, water closet, or
chemical toilet compartment.

(10) Privies and toilet rooms shall be kept
in a sanitary condition. They shall be
cleaned at least daily.

'(ei) Sewage disposal facilities.

In camps where public sewers are available,
all sewer lines and floor drains from buildings
shall be connected thereto.

-(f) Laundry, handwashing, and bathing facil-

ities.

(1) Laundry, handwashing, and bathing
facilities shall be provided in the following
ratio: \

(i) Handwash basin per family shelter or
per six persons in shared facilities.

(i) Shower head for every 10 persons.

(iii) Laundry tray or tub for every 30 per-
sons.

(iv) Slop sink in each building used for
laundry, hand washing, and bathing.

(2) Floors shall be of smooth finish but not
slippery materials; they shall be impervious
to moisture. Floor drains shall be provided
in all shower baths, shower rooms, or laun-
dry rooms to remove waste water and
facilitate cleaning. All junctions of the curb-
ing and the floor shall be coved. The walls
and partitions of shower rooms shall be
'smooth and impervious to the height of
- splash.

(3) An adequaté supply of hot and cold run-
ning water shall be provided for bathing and

1910.142(i)(1)
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laundry purposes. Facilities for heating
water shall be provided.

(4) Every service building shall be provided
with equipment capable of maintaining a
temperature of at least 70° F. during cold
weather. :

(5) Facilities for drying clothes shall be pro;
vided.

(6) All service buildings shall be kept clean.

(g) Lighting.

Where electric service is available, each
habitable room in a camp shall be provided
with at least one ceiling-type light fixture and
at least one separate floor- or wall-type con-
venience outlet. Laundry and toilet rooms and
rooms where people congregate shall contain
at least one ceiling- or wall-type fixture. Light
levels in toilet and storage rooms shall be at
least 20 foot-candles 30 inches from the floor.
Other rooms, including kitchens and living
quarters, shall be at least 30 foot-candles 30
inches from the floor.

(h) Refuse disposal.

(1) Fly-tight, rodent-tight, impervious,
cleanable or single service - containers,
approved by the appropriate health author-
ity shall be provided for the storage of gar-
bage. At least one such container shall be
provided for each family shelter and shall
be located within 100 feet of each shelter
on a wooden, metal, or concrete stand.

(2) Garbage containers shall be kept clean.

(3) Garbage containers shall be emptied
when full, but not less than twice a week.

(i) Construction and operation of kitchens, din-
ing hall, and feeding facilities.

(1Y In all camps where central dining or mul-
tiple family feeding operations are per-
mitted or provided, the food handling
facilities shall comply with the require-
ments of the “Food Service Sanitation Ordi-
nance and Code,” Part V of the “Food Serv-
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ice Sanitation Manual,” U.S. Public Health
Service Publication 934 (1965).

(2) A properly constructed kitchen and
dining hall adequate in size, separate from
the sleeping quarters of any of the workers
or their families, shall be provided in con-
nection with all food handling facilities.
There shall be no direct opening from living
or sleeping quarters into a kitchen or dining
hall.

(3) No person with any communicable dis-
ease shall be employed or permitted to work
in the preparation, cooking, serving, or
other handling of food, foodstuffs, or materi-
als used therein, in any kitchen or dining
room operated in connection with a camp
or regularly used by persons living in a
camp.

(i) Insect and rodent control.

Effective measures shall be taken to pre-

vent infestation by and harborage of animal
or insect vectors or pests.
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(k) First aid.

(1) Adequate first aid facilities approved by
a health authority shall be maintained and
made available in every labor camp for the
emergency treatment of injured persons.

(2) Such facilities shall be in charge of a per-
son trained to administer first aid and shall
be readily accessible for use at all times.

(I) Reporting communicable disease.

(1) It shall be the-duty of the camp superin-
tendent to report immediately to the local
health officer the name and address of any
individual in the camp known to have or
suspected of having a communicable dis-
ease.

(2) Whenever there shall occur in any camp
a case of suspected food poisoning or an
unusual prevalence of any illness in which
fever, diarrhea, sore throat, vomiting, or
jaundice is a prominent symptom, it shall
be the duty of the camp superintendent to
report immediately the existence of the out-
break to the health authority by telegram
or telephone.

1910.142(1)(2)
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1910.145—SPECIFICATIONS FOR ACCIDENT PREVENTION
SIGNS AND TAGS

(a) Scope.

(1) These specifications apply to the design,
application, and use of signs or symbols (as
included in paragraphs (c) through (e) of this
section) intended to indicate and, insofar as
possible, to define specific hazards of a

nature such that failure to designate them
may lead to aceidental injury to workers or
the publie, or both, or to property damage.

1910.145(a)(2)
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These specifications are intended to cover
all safety signs except those designed for
streets, highways, railroads, and marine
regulations. These specifications do not
apply to plant bulletin boards or to safety
posters.

(2) All new signs and replacements of old
signs on or after August 31, 1971, shall be
in accordance with these specifications.
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(b) Definitions. (2) Danger signs.

As used in this section, the word “sign”
refers to a surface on which letters or other
markings appear, prepared for the warning
of, or safety instructions of,industrial workers
or members of the public who may be exposed
to hazards. Excluded from this definition,
however, are news releases, displays com-
monly known as safety posters, and bulletins
used for employee education.

(i) The colors red, black, and white shall
be those of opaque glossy samples as
specified in Table 1 of Fundamental
Specification of Safety Colors for CIE
Standard Source “C”, American National
Standard Z53.1-1967.

(ii) Standard proportions shall be as

() Classification of signs according to use.
(1) Danger signs.

(i) Danger signs should be used only
where an immediate hazard exists. There
shall be no variation in the type of design
of signs posted to warn of specific dangers
and radiation hazards.

(ii) All employees shall be instructed that
danger signs indicate immediate danger
and that special precautions are neces-

S amer
SSDy .

(2) Caution signs.

(i) Caution signs shall be used only to
warn against potential hazards or to cau-

tion against unsafe practices.

(ii) All employees shall be instructed that
caution signs indicate a possible hazard

against which proper precaution should
be taken.

(3) Safety instruction signs. Safety instruction
signs shall be used where there is a need
for general instructions and suggestions
relative to safety measures.

(d) Sign design

(1) Design features. All signs shall be furnished
with rounded or blunt corners and shall be free
from sharp edges, burrs, splinters, or other
sharp projections. The ends or heads of bolts
or other fastening devices shall be located in
such a way that they do not constitute a
hazard.
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indicated in Table J-1, and format shall
be as in Fig. J-1.

(3) Radiation warning signs. Revoked

(4) Caution signs.

(i) Standard color of the background shall
be yellow; and the panel, black with yel-
low letters. Any letters used against the
yellow background shall be black. The col-
ors shall be those of opaque glossy sam-
ples as specified in Table 1 of American
National Standard Z53.1-1967.

(5) Extit cimms. Ravaked

(6) Safety instruction signs.

(i) Standard color of the background shall
be white; and the panel, green with white
letters. Any letters used against the
white background shall be black. The col-
ors shall be those of opaque glossy sam-
ples as specified in Table 1 of American
National Standard, Z53.1-1967.

(7) Directional signs.

Revoked
(8) In-Plant traffic signs. Revoked

(9) Informational signs. Revoked

(10) Slow-moving vehicle emblem. This emblem
(see Fig. J—7) consists of a fluorescent yellow-
orange triangle with a dark red reflective
border. The yellow-orange fluorescent
triangle is a highly visible color for daylight
exposure. The reflective border defines the
shape of the fluorescent color in daylight
and creates a hollow red triangle in the path
of motor vehicle headlights at night. The

1910.145(d)(10)
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emblem is intended as a unique identifica-
tion for, and it shall be used only on, vehicles
which by design move slowly (25 m.p.h. or
less) on the public roads. The emblem is not
a clearance marker for wide machinery nor
is it intended to replace required lighting
or marking of slow-moving vehicles. Neither
the color film pattern and its dimensions
nor the backing shall be altered to permit
use of advertising or other markings. The
material, location, mounting, ete., of the
emblem shall be in accordance with the
American Society of Agricultural En-
gineers Emblem for Identifying Slow-
Moving Vehicles, ASAE R276, 1967, or
ASAE S276.2 (ANSI B114. 1—1971)

Dark red
reflective
border

—

Fluorescent
yellow-orange
triangle

1%

1910.145¢(£y (1)(ii)

12%
16

NOTE: All dimensions are in inches.

Fig. 3-7
Slow-Moving Vehicle Emblem

(e) Sign wordings.

(1) Examples of wordings. Revoked

(2) Nature of wording. The wording of any sign
should be easily read and concise. The sign
should contain sufficient information to be
easily - understood. The wording should
make a positive, rather than negative sug-
gestion and should be accurate in fact.

(3) Danger signs. Revoked

57

(4) Biological hazard signs. The biological
hazard warning shall be used to signify the
actual or potential presence of a biohazard
and to identify equipment, containers,
rooms, materials, experimental animals, or
combinations thereof, which contain, or are
contaminated with, viable hazardous
agents. For the purpose of this subpara-
graph the term “biological hazard,”
“biohazard,” shall include only those mfec-
tious agents presenting a risk or potential
risk to the well-being of man.

The symbol design shall be a fluorescent
orange or orange- -red color. Background
coloris optional as long as there is sufficient
contrast for the symbol to be clearly defined.
Appropriate wording may be used in
association with the symbol to indicate the
nature or identity of the hazard, name of
individual responsible for its control, pre-
cautionary information, etc., but never
should this information be superimposed on
the symbol.

(f) Accident prevention tags.

(1) Scope and burpose.

(i) The tags are a temporary means of
warning all concerned of a hazardous con-
dition, defective equipment, radiation

hazards, etc. The tags are not to be consid-
ered as a complete warning method, but
should be used until a positive means can

be employed to eliminate the hazard; for
example, a “Do Not Start” tag on power
equipment shall be used for a few
moments or a very short time until the
switch in the system can be locked out;
a ‘“Defective Equipment” tag shall be-
placed on a damaged ladder and

immediate arrangements made for the

ladder to be taken out of service and sent

to the repair shop.

(ii) The purpose of this paragraph is to
establish a set of specifications for tags
based on experience and previous use.
The tags are to be used in industry, mer-
cantile establishments, or wherever such
tags can be utilized to help prevent a.cc1-
dental injury to personnel
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(2) Definitions. The word ‘““tag’ as used in this
paragraph refers to a surface (usually card,
paper, pasteboard, or some temporary or
nonpermanent material) on which letters or
markings, or both, appear. These letters or
markings, or both, are for warning (cau-
tioning) or safety instruction of employees
who may be exposed to hazards. They are
to be affixed to the device in question by
string, wire, or adhesive.

(3) Do not start tags.

(i) The standard background color for Do
Not Start tags shall be red. (See Fig.J-10.)

(i) Letters shall be white or grey or
etched, provided that a long lasting and
sharp contrast results.

(ii) Do Not Start tags shall be placed in
a conspicuous location or shall be placed
in such a manner that they effectively
block the starting mechanism which
would cause hazardous conditions should
the equipment be energized.

{4a% Bnnng_r Smmec
. 7 ™ i

(i) Danger tags should be used only where
animmediate hazard exists. There should
be no variation in the type of design of
tags posted or hung to warn of specific
dangers.

(ii) All employees should be instructed
that Danger tagsindicate immediate dan-
ger and that special precautions are
necessary.
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(5) Caution tags.

(i) Caution tags should be used only to
warn against potential hazards or to cau-
tion against unsafe practices)

(ii) All employees should be instructed
that Caution tags indicate a possible
hazard against which proper precautions
should be taken.

(6) Out of order tags. Out of Order tags should
be used only for the specific purpose of
indicating that a piece of equipment,
machinery, ete., is out of order and to
attempt to use it miocht nresent a hazard.

(7) Radiation tags. Revoked
(8) Biological hazard tags.
{i) Revoked

(ii) The Biological Hazard tag shall be used
to signify the actual or potential presence
of abichazard, to identifv equipment. con-
tainers, rooms, materials, experimental
animals, or combinations thereof, which
contain or are contaminated with viable
hazardous agents.

(iii) For the purpose of this subparagraph
the term “biological hazard” shall include
only those infectious agents presenting
a risk or potential risk to the well-being
of man.

1910.145(f) (8) (iii)
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1910.266(a)

' 1910.266—PULPWOOD LOGGING

(a) Appliccﬂibn.

(1) General. This section applies to pulpwood

~ logging operations including but not limited
to the operations of felling, limbing, mark-
ing, bucking, loading, skidding, prehauling
and other operations associated with the
preparation and movement of pulpwood
timber from the stump to the point of
delivery. The provisions of this section do
not apply to logging operations relating to
sawlogs, veneer bolts, poles, piling and
other forest products.

(2) Standards incorporated by reference. Stand-

. .ards covering issues of occupational safety

and health which are of general application

without regard to any specific industry are

incorporated by reference in paragraphs. of

" this section and made applicable to pulp-

“ wood logging. All'such standards shall be

. construed according to the rulesof construc-
tion set out in § 1910.5.

(b) Definitions applicable to this section.

(1) Arch. The term “arch” means an exten-
sion to rear section of a vehicle used in
skidding used to raise the forward part of
a load clear of the ground.

(2) Back cut (felling cut). The term “back cut”
means the final cut in a felling operation
made on the opposite side from the under-
cut. )

(3) Backfill. The term “backfill” means exca-
vated material used to build up a road
higher than the original level. ‘

_ (4) Ballistic nylon. The term “ballistic nylon’
means a fabric of high tensile properties
designed to provide protection from lacera-
tions.

(5) Borrow. The term “borrow’” means road
construction material which is taken to
another location for: use. The source are
is called “borrow pit.” :
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(6) Buck. The term “buck’ means the process
of severing a tree into sections (logs or
bolts).

| (7) - Choker. “The’ term ‘“‘choker’” means. a

length of wire rope or chain with a loop or’
noose at one end used to secure trees or
sections of trees for skidding.

(8) Debark. The term “debark” means the

action of removing bark from trees or sec-
tions of trees. Debark generally denotes

mechanical -means as opposed to manual
peeling. Synonyms are “bark” and-
“barking.”

(9) Fairlead. The term ‘“fairlead” means an’
arrangement of horizontal, and sometimes: .
vertical, rollers usually mounted at the end
of an arch to allow free play of wire rope
during winching.

(10) Fell. The term “fell” means the process

of severing a tree from the stump so that:

it drops to the ground. Note that “‘fell” and
“feller’ are used in this standard. The terms

“fa1”” and “faller” are commonly used inthe

Western United States and they have the

same meaning as “fell” and “feller.”

(11) Grade (see slope). The term ‘“grade”
means the slope of a surface such as a
roadway. Also, the elevation of a real or
planned surface or structure..

(12) Guarded. The term ‘“guarded” means
protected by a cover, shield, rail, or other
device, or by location, so as to reduce the
probability of injury.

(13) Guyline. The term “‘guyline” meansaline.
used to stay or support spar trees, booms,
ete. :

(14). Landing. The term “landing’” means any

area where wood is concentrated. It is also
called “yard,” “deck,” “brow.”” :

1910.266(b)(14)
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(15) Lodged tree. The term “lodged tree”
means a tree that has not fallen to the
ground after being partly or wholly
separated from its stump or otherwise dis-
placed from its natural position.

(16) Pickaroon. The term “pickaroon’ means
a device with a head similar to an axe but
with a point rather than a blade mounted
onthe end of a handle which is used to assist
in the lifting and placement of bolts of wood.

(17) Prehaul. The term “prehaul” means the
hauling of forest products by off-the-road
vehicles, nonhighway transport, or other
movement prior to highway or rail move-
ment, where the pulpwood travels clear of
the ground. The term “forward” has the
same meaning.

(18) Riprap. The term “riprap” means rock,
metal stripping, or wooden timbers used to
contain and stabilize earth embankments
and fills,

{1%) Root wad. The Lerm “‘root wad™ means
the ball of roots which extends above
ground level when a tree is pushed over by

wind or other means.

(20) Skid. The term “skid” means the move-
ment of bolts, logs, or trees by pulling or
towing across the terrain. It may be accom-
plished by a stationary machine, a moving
vehicle, or animal. The term is also called
“yarding.” The definitive feature is contact
between the terrain and the product during
movement.

(21) Slope (see grade). The term “slope” is a
term of measurement in percent and means
the increase in height over the distance
measured. An increase of 1 foot over a dis-
tance of 5 feet is expressed as a 20 percent
slope.

(22) Snag, The term “snag’’ means any dead
standing tree or portion thereof remaining
standing.

(23) Spring pole. The term “spring pole”
means a section of tree, sapling, limb, ete.
which is, by virtue of its arrangement with
relation to other materials, under tension.

1910.266(c) (1) (vi)
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(24) Undercut. The term “undercut” means
a notch cut in a tree to guide the tree in
felling.

(25) Widow maker. The term “widew maker”
means an overhanging limb or section of
tree which could become dislodged and drop
to the ground (see also “lodged tree”).

(26) Wood hook. The terms “wood hook” and
“pulp hook” mean a device to.be held in one
hand which is fitted with a pointed section.
The device is used to assist in the manual
piling and handling of bolts of wood (see
Pickaroon).

(c) General requirements.

(1) Clothing, personal protective devices, and first
aid.

(i) Gloves shall be provided for use when
working with wire rope in any form.

(i) Safety boots or shoes (excluding low
i) s T Do SOy | I MR B I v

Cub ooy srtal ve PrOVIGEed 1l accoraance
with American National Standard for
Men’s Safety-Toe Footwear, Z41.1—1967.

(i) Safety helmets of approved design in
accordance with American National
Standard for Safety Requirements for
Industrial Head Protection, Z89.1—1969
shall be provided.

(iv) Eye or face protection in accordance
with American National Standard for
Practice for Occupational and Educa-
tional Eye and Face Protection,
Z87.1—1968 shall be provided for use
where chips and sawdust or flying parti-
cles are present.

(v) Dust masks in accordance with Ameri-
can National Standard Practices for Res-
piratory Protection Z88.2—1969 shall be
provided for use where conditions war-
rant.

(vi) Protection against the effects of noise
exposure shall be provided when the
sound levels exceed those shown in Table
G-16 of § 1910.95 when measured on the
A scale of a standard sound level meter
at slow response.
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(vii) First aid kits sufficient for the
number of employees shall be provided
at the work site and on all transport vehi-
cles. In all areas where poisonous snakes
may exist, snake bite kits shall be a part
of the regular first aid equipment. First
aid kits shall be regularly inspected and
replenished.

{2) Handtools.

(i) The employer shall be responsible for
the safe condition of tools when furnished
by him and user shall inspect tool to
assure safe condition. '

(ii) Handles shall be sound, straight and
tight fitting.

(iii) Driven tools shall be dressed to
remove any mushrooming.

(iv) Cutting tools shall be kept sharp and

‘properly shaped.

(v) Wood hooks and pickaroons of good
grade steel shall be used.

(vi) Tools shall be used for purposes for
which they were designed.

- (vii) Handtools shall be sheathed or boxed if

transported in a vehicle with personnel. If
not contained in a box, the sheathed tools
shall be fastened to the vehicle.

(viii) Proper storage facilities shall be pro-

" vided for hand tools. Tools shall be stored

in the provided location at all times when
not in use.

(ix) Periodic inspections shall be made to
assure all tools are serviceable and others
removed from use.

(3) Environmental conditions.

(i) All work shall terminate and employees
moved to a place of safety during electri-
cal storms and periods of high winds or
other unusual weather conditions are

‘dangerous to personnel.
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(ii) Dead, broken, or rotted limbs or trees
that are a hazard (widow makers) shall

_be felled or otherwise removed before

commencing logging operations, building
roads, trails or landing, in their vicinity.

(4) Work areas.

(i) All persons shall be instructed to work
within the vocal range of other workmen
unless a procedure has beén established
for periodically checking their location
-and welfare.

* (ii) All men shall be accounted for at the
- end of each work day.

(iii) An approved (Underwriters’ Lab-
oratories or Factory Mutual Engi-
neering Corp.) fire extinguisher shall be
provided at locations where machines are

_operating and/or on each vehicle.

(iv) Fuel shall be stored only in approved
(Underwriters’ Laboratories or Factory
Mutual Engineering Corp.) well-marked
containers located for safe access for fuel-
ing vehicles and equipment and at a'safe
distance from all fire hazards.

(5) Chain saw operations. -

(i) Chain saw operators shall be instructed

to daily inspect the saws daily to assure
that all handles and guards are in place

~and tight, that all controls function prop-
“erly, and that the muffler is operative.

(i) Chain saw operators shall be instructed
to follow manufacturer’s instructions as to
operation and adjustment.

(iii) Chain saw operators shall be instructed
to fuel the saw only in safe areas and not
under conditions conducive to fire such-as
near men smoking, hot engine, etc.

(iv) Chain saw operators shall be instructed
to hold the saw with both hands during

- operation. -

1910.266(c)(5)(iv)
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(v) Chain saw operators shall be instructed
to start the saw at least 10 feet away from
fueling area.

{vi) Chain saw operators shall be instructed
to start the saw only on the ground or
when otherwise firmly supported.

(vii) Chain saw operators shall be instructed
to be certain of footing and to clear away
brush which might interfere before starting
to cut.

(viii) Chain saw operators shall be instructed
not to use engine fuel for starting fires or
as a cleaning solvent.

(ix) Chain saw operators shall be instructed
to shut off the saw when carrying it for a
distance greater than from tree to tree or in
hazardous conditions such as slippery sur-
faces or heavy underbrush. The saw shall
be at idle speed when carried short dis-
tances.

(x) Chain saw operators shall be instructed

to carry the saw in a manner to prevent
contact with the chain and muffler.

(xi) Chain saw operators shall be instructed
not to use the saw to cut directly overhead
or at a distance that would require the
operator to relinquish a safe grip on the
saw.

(6) Stationary and mobile equipment operation.

(i) Equipment operators shall be in-
structed as to the manufacturers recom-
mendations for equipment operation,
maintenance, safe practices, and site
operating procedures.

(ii) Equipment shall be kept free of flam-
mable material.

(iii) Equipment shall be kept free of any
material which might contribute to slip-
ping and falling.
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(iv) Engine of equipment shall be shut
down during fueling, servicing, and
repairs except where operation is
required for adjustment.

(v) Equipment shall be inspected for evi-
dence of failure or incipient failure.

(vi) The equipment operator shall be
instructed to walk completely around
machine and assure that no obstacles or
personnel are in the area before startup.

(vii) The equipment operator shall be
instructed to start and operate equip-
ment only from the operator’s station or
from safe area recommended by the man-
ufacturer.

(viii) Seat belt shall be provided on mobile
equipment,

(ix) The equipment operator shall be
instructed to check all controls for proper

3 A A P R R S SR
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working cycle.

(x) The equipment operator shall be

instructed to ground or secure all mov-
able elements when not in use.

(xi) The equipment operator shall be
advised of theload capacity and operating
speed of the equipment.

(xii) The equipment operator shall be
advised of the stability limitations of the
equipment.

(xiii) The equipment operator shall be
instructed to maintain adequate distance
from other equipment and personnel.

(xiv) Where signalmen are used, the equip-
ment operator shall be instructed to oper-
ate the equipment only on signal from the
designated signalman and only when
signal is distinet and clearly understood.

(xv) The equipment operator shall he
instructed not to operate movable ele-
ments (boom, grapple, load, etc.) close to
or over personnel.



0

O

OCCUPATIONAL SAFETY AND HEALTH

1910.266(c)(6) (xvi)

(xvi) The equipmen{; operator shall be
instructed to signal his intention before

operation when personnel are in or near

the working area.

(xvii) The equipmeht operator shall be
instructed to dismount and stand clear

for all loading and unloading of his mobile
vehicle by other mobile equipment. The
dismounted operator shall be visible to
loader operator. =

(xviii) The equipment operator shall be
instructed to operate equipment in a
manner that will not place undue shock
loads on wire rope. '

(xix) The equipment operator shall be
instructed not to permit riders or observ-
ers on the machine unless approved seat-
ing and protection is provided.

(xx) The equipment opera'tor. shall be
. instructed to shut down the engine when
- the equipment is stopped, apply brake

locks and ground moving elements before .

he dismounts.

~ (xxi) The equipment operator shall be
instructed, when any equipment is trans-
ported from one job location to another,
to transport it on a vehicle of sufficient
rated capacity and the equipment shall
be properly secured during transit.

(xxii) When any equipment’is being moved
or operated in the vicinity of an electric
distribution line a minimum clearance of
ten feet shall be maintained between the
electric distribution line and all elements
of the machine. ‘

(7) Explosives. Only trained and experienced

personnel shall handle or use explosives.

Usage shall comply with the requirements

of § 1910.109.

(d) Equipment protective devices—station-
ary and mobile equipment. ‘

(1) Operator's manval. There shall be an
operator’s manual or-operating instructions
with each machine. It will. describe
operation, maintenance, and safe practices.
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. (2) Protective canopy. A protective canopy shall

be provided for the operator of mobile equip-
ment. It shall be so constructed as to protect’
the operator from injury due to falling trees
or limbs, saplings or branches which might

.enter the compartment side areas, and

snapping winch lines or other objects.

- (i) The canopy shall be of adequate size

so as not to impair the operator’s move-
ments.

(i) Revoked

(iii) The overhead covering shall be of solid
material and extend the full width of the
canopy.

(iv) The lower portion of cab shall be com-
pletely enclosed with solid material,
except at entrances, to prevent the
operator from being injured from obsta-
cles entering the cab.

(v) The upper rear portion of cab shall be
fully enclosed with open mesh material
with openings of such a size as to reject
the entrance of an object larger than 1%
inch in diameter. It shall provide max-
imum rearward visibility.

(vi) Open mesh shall be extended forward
as far as possible from the rear corners

1910:266(d)(2) (v
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of the cab sides so as to give the maximum
protection against obstacles, branches,
etc., entering the cab area.

{(vii) Deflectors shall also be installed
ahead of the operator to deflect whipping
saplings and branches. These shall be
located so as to not impede ingress or
egress from the compartment.

(viii) The entrance opening of the canopy
shall be not less than 52 inches in vertical
height.

(ix) Where glass is used it shall be safety
glass. An approved substitute may be
used.

(a) An additional metal screen shall be
used where glass alone is not adequate
operator protection.

(b) Provision shall be made to clean
glass to assure adequate visibility.

(3) Guards. Guards shall be provided for
exposed moving elements such as shafts,
pulleys, belts, conveyors, and gears in
accordance with § 1910.219 and American
National Standard Safety Code for Con-
veyors, Cableways, and Related Equip-
ment, B20.1—1957. Guards shall be in place
at all times machine is in operation.

(4) Mufflers. Mufflers provided by the man-
ufacturer or their equivalent shall be in
place at all times the machine is in
operation.

(5) Guylines. Guylines shall be arranged in
such manner that stresses will be imposed
on not less than two guylines. Stumps used
for anchoring guylines shall be carefully
chosen as to position and strength. They
shall be tied back if necessary. Standing
trees shall not be used for this purpose.

(6) Stability and reliability. Crane and loader
stability and boom reliability shall be in
accordance with American National Stand-
ard Safety Code for Cranes, Derricks and
Hoists Overhead and Gantry Cranes,
B30.2.0—1967, and American National
Standard Safety Code for Cranes, Derricks

1910.266(e) (2) (iii)
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and Hoists—Crawler, Locomotive, and

Truck Cranes, B30.5—1968.

(e) Pulpwood harvesting.

(1) Felling, general.

(i) Work areas shall be assigned such that
a tree cannot fall into an adjacent work
area. The recommended distance be-
tween workers is twice the height of trees
being felled.

(ii) Revoked

(iii) Workers shall be instructed not to
approach a feller closer than twice the
height of trees being felled until the feller
has acknowledged the signal of approach.

(iv) Lodged trees shall be pulled to the
ground at first opportunity with mechani-
cal equipment or animal.

(v) Workers shall be instructed not to work
under a lodged tree.

(vi) Special precautions shall be taken to
prevent felling trees into powerlines.

(vii) If a tree does make contact with a
powerline the power company shall be
notified immediately and all personnel
shall remain clear of the area until power
company personnel advises that condi-
tions are safe.

(2) Manval felling.

(i) The feller shall be instructed to plan
retreat path and clear path as necessary
before cut is started.

(i) The feller shall be instructed to
appraise situation for dead limbs, the lean
of tree to be cut, wind conditions, location
of other trees and other hazards and exer-
cise proper precautions before cut is
started.

(iii) Undercuts shall be about one-third
the diameter of the tree to guide tree and
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reduce possibility of splitting. (Local prac-
tice where small diameter trees are felled
without being undercut is acceptable if
the direction of fall is controlled by the
practice.)

(iv) Back or felling cut shall be parallel
to the inner edge of the undercut and
approximately two inches higher than
the undercut.

(v) The saw shall be shut off before feller
starts his retreat.

(vi) On terrain where trees are likely to
slide or roll fellers shall be instructed to
fell trees from the uphill side and arrange
to keep uphill from previously felled trees.

(3) Bucking.

(i) Bucking on slopes shall be from the
uphill side unless the log has been se-
9u1‘ely blocked to prevent rolling or swing-
ing.

(ii) Spring poles and trees under stress
shall be cut sothat employeeis clear when
the tension is released. (This is accom-
plished by cutting under the bend.)

(iii) Trees piled for bucking shall be piled
in an orderly parallel manner that
minimizes hazard to employees.,

" '(4) Limbing. Spring poles and limbs under

stress shall be cut in such a manner that
the employee is clear when tension is
released.

(5) Mechanical debarking and delimbing. Guard-
ing shall be provided so as to protect
employees from flying chunks, logs, chips,
bark, limbs, and other material and to pre-
vent the worker from contacting moving
parts.

(6) Skidding and prehauling, general.

(i) Only a designated, trained operator
shall operate a skid or prehaul machine.

- (ii) Choker setters shall work on uphill
side of log. '
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(iii) No passenger personnel shall ride on
a prehaul vehicle, logs, pallets, skid pans
or other load unless adequate seating and
protection is provided except on animal
powered wagons.

(iv) Chokers shall be positioned near the
end of the log or tree length to allow turn-
ing of the prehaul vehicle, to prevent the
penetration of the operator station and
to reduce possibility of striking the wheel
or track. '

(v) During winching, the equipment shall
be positioned so that the winch line is in
alignment with the long axis of the pre-
haul machine. ‘

(vi) A stuck or inoperative vehicle shall
be towed. A loaded pallet shall not be
pushed.

(vii) Stakes shall not be added to permit
" aload beyond the rated capacity of pallets
and trailers.

_(viii) The operator shall be instructed to
be observant and cautious.of height of
load and vehicle when traveling under
trees, limbs, and other overhead obstruc-

. tions.. ,

. (7) Skidding and prehauling- equipment require-
ments.

(i) Arches, fairleads, drawbars, hitches
and bumnpers or fenders shall be designed
and constructed to allow a minimum
radius vehicle turn without the load con-
tacting a rear tire or the rear of a track
assembly. :

(i) Towed equipment such as skid pans,
pallets and trailers shall be attached in
such a manner as to allow a full 90° turn,
prevent overrunning of the towed vehicle,
and assure control of the towed equip-
ment. ' :

(iii) Animal towed equipment shall be

equipped with a hand brake within reach
of the driver. o

1910.266(e)(7) (iii)
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(iv) Prehaulers shall have a means for se-
curely retaining pallets or pulpwood.

(v) Prehaulers shall have a means of se-
curely retaining loader for transport
when so equipped.

(vi) Provision shall be made to securely
fasten and to protect all tools and mate-
rial on the carrier.

(8) Personnel transport.

(i) The driver shall be properly licensed.
(ii) Flammable liquids shall not be trans-
ported on personnel carriers unless a safe
and adequate compartment is provided.

(iii) Seats shall be securely fastened.

(9) Revoked

(10) Manual loading.

(i) The carrier shall be positioned to pro-
vide safe working clearance between car-
rier and pile.

(ii) Proper lifting techniques shall be used,
i.e., straight back and bend knees.

(iii) The stick shall be placed in the carrier
in such manner that it is or will be prop-
erly secured.

(iv) Manual handling shall be limited to
a weight consistent with safe practices.

(11) Machine loading.

(i) Piles shall be located to provide a safe
work area.

(ii) Only the machine operator and sling-
man, where used, shall be in the work
area.

1910.266(e) (15)(v)
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(iii) The load shall be positioned for bal-
ance and to prevent slippage or loss.
Slings shall be placed to secure and bal-
ance the load.

(12) Storage. Piles shall be located and con-
structed in a manner to provide safe work-
ing area around them.

(13) Banding and piling bundles.

(i) Steel bands in good condition shall be
used.

(i) Bands shall be placed when bundle is
close to ground.

(iii) No part of the body shall be under
the bundle at any time. Bundles shall be
placed on runners. Bundles may be dou-
ble stacked with top end bundle one half
or more back from the lower rank end
bundle.

nipping (in-woods lecaiions).

(i) Acess covers or doors shall not be
opened until the drum or disk is at a com-
plete stop.

(ii) Infeed and discharge ports shall be
designed to prevent contact by personnel
with dise, knives, or blower blades.

(15) Roads and trails, general.

(i) Roads shall be maintained and hazard-
ous conditions corrected.

(i) Where vision is limited warnings shall
be posted.

(iii) Curve radii shall be the maximum con-
sistent with terrain.

(iv) When nightwork is necessary ade-
quate lighting shall be provided.

(v) Local road standards and maximum
weight of traffic expected shall be used
as guides for materials, construction fea-
tures and drainage.
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(16) Road and trail pioneering and earthwork.

(i) Banks at the bvorrow area shall be

sloped to prevent slides.

(ii) Backfill shall be adequately com-
pacted.

(iij) Roadside banks shall be sloped or
stabilized to prevent slides. ,

(iv) Overhanging banks, large rocks and
debris shall be removed or secured.

(v) Where riprap is used the material and
design shall assure safe containment -of
material.

{vi) Trees or snags which may fall into the
road shall be felled.

(17) Road and trail drainage.

(i) Drainage shall be provided to prevent
washouts and landslides,

(ii) Culverts shall be of adequate strengfh
and of a size to handle maximum runoff.

(iii) Where necessary, ditches and banks
shall be stabilized by vegetation, riprap
. or other adequate means.

(18) Road and trail surfacing. Roa-d surface

shall be properly compacted, graded and
crowned. ' ' ,

(19) Bridges.
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(i) Consfruction shall provide for max-
imum anticipated loads and side thrust
with a substantial safety factor.

{(ii) Bridges shall be decked and curbed.

(f) Effective dates.’

(1) The provisions of this § 1910.266 shall

become effective on August 27, 1971, except
as provided in the remaining subpara-

graphs of this paragraph.

(2) Paragraph (d)(2) of this section shall
become effective on February 15, 1972.

3) Notwithstanding anything in subpara-

graph (1), (2), or (4) of this paragraph, any
provision in any other paragraph of this sec-

tion which contains in itself a specific effec- .

tive date or time limitation shall become

effective on such date or shall apply in

accordance with such limitation.

(4) Notwithstanding anything in subpara-

graph (1) of this paragraph, if any standard
in 41 CFR Part 50-204, other than a national
consensus standard incorporated by refer-
ence in § 50-204.2(a)(1), is or becomes appli-
cable at any time to any employment and
place of employment, by virtue of the Walsh-
Healey Public Contracts Act, or the Service
Contract Act of 1965, or the National Foun-
dation on Arts and Humanities Act of 1965,
any corresponding established - Federal
standard in this § 1910.266 which is derived
from 41 CFR Part 40-204 shall also become
effective, -and shall be applicable to such
employment and place of employment, on
the same date. °

. 1910.266(f)(4)
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1910.1200—HAZARD COMMUNICATION

(a) Purpose.

(1) The purpose of this section is to ensure that
the hazards of all chemicals produced or
imported are evaluated, and that information
concerning their hazards is transmitted to
employers and employees. This transmittal of
information is to be accomplished by means of
comprehensive hazard communication pro-
grams, which are to include container labeling
and other forms of warning, material safety
data sheets and employee training.

(2) This occupational safety and health stand-
ard is intended to address comprehensively the
issue of evaluating thé potential hazards of
chemicals, and communicating information con-
cerning hazards and appropriate protective
measures to employees, and to preempt any
legal requirements of a state, or political sub-
division of a state, pertaining to the subject.
Evaluating the potential hazards of chemicals,
and communicating information concerning haz-
ards and appropriate protective measures to
employees, may include, for example, but is not
limited to, provisions for: developing and main-
taining a written hazard communication pro-
gram for the workplace, including lists of
hazardous chemicals present; labeling of con-
tainers of chemicals in the workplace, as well as
of containers of chemicals being shipped to
other workplaces; preparation and distribution
of material safety data sheets to employees and
downstream employers; and development and
implementation of employee training programs
regarding hazards of chemicals and protective
measures. Under section 18 of the Act, no state
or political subdivision of a state may adopt or
enforce, through any court or agency, any
requirement relating to the issue addressed by
this Federal standard, except pursuant to a
Federally-approved state plan.

(b) Scope and application.

(1) This section requires chemical manufac-
turers or importers to assess the hazards of
chemicals which they produce or import, and all
employers to provide information to their
employees about the hazardous chemicals to
which they are exposed, by means of a hazard
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communication program, labels and other forms

‘of warning, material safety data sheets, and

information and training. In addition, this sec-
tion requires distributors to transmit the
required information to employers.

(2) This section applies to any chemical which is
known to be present in the workplace in such a
manner that employees may be exposed under
normal conditions of use or in a foreseeable
emergency.

(3) This section applies to laboratories only as
follows:

(i) Employers shall ensure that labels on
incoming containers of hazardous chemicals
are not removed or defaced;

(ii) Employers shall maintain any material
safety data sheets that are received with
incoming shipments of hazardous chemicals,
and ensure that they are readily accessible to
laboratory employees; and,

(iii) Employers shall ensure that laboratory
employees are apprised of the hazards of the
chemicals in their workplaces in accordance
with paragraph (h) of this section.

(4) In work operations where employees only
handle chemicals in sealed containers which are
not opened under normal conditions of use (such
as are found in marine cargo handling, ware-
housing, or retail sales), this section applies to
these operations only as follows:

(i) Employers shall ensure that labels on
incoming containers of hazardous chemicals
are not removed or defaced;

(i) Employers shall maintain copies of any
material safety data sheets that are received
with incoming shipments of the sealed con-
tainers of hazardous chemicals, shall obtain a
material safety data sheet for sealed con-
tainers of hazardous chemicals received with-
out a material safety data sheet if an
employee requests the material safety data
sheet, and shall ensure that the material
safety data sheets are readily accessible dur-

1910.1200(6)(4)(ii)
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ing each work shift to employees when they
are in their work area(s); and,

(iii) Employers shall ensure that employees
are provided with information and training in
accordance with paragraph (h) of this section
(except for the location and availability of the
written hazard communication program
under paragraph (h)(1)(iii)), to the extent
necessary to protect them in the event of a
spill or leak of a hazardous chemical from a
sealed container.

(5) This section does not require labeling of the
following chemicals:

(i) Any pesticide as such term is defined in
the Federal Insecticide, Fungicide, and
Rodenticide Act (7 U.S.C. 136 et seq.), when
subject to the labeling requirements of that
Act and labeling regulations issued under
that Act by the Environmental Protection
Agency;

(i) Any food, food additive, color additive,
drug. cosmetie, or medieal or vatarinary
device, including materials intended for use
as ingredients in such products (e.g. flavors
and fragrances), as such terms are defined in
the Federal Food, Drug, and Cosmetic Act
(21 U.S.C. 301 et seq.) and regulations issued
under that Act, when they are subject to the
labeling requirements under that Act by the
Food and Drug Administration;

(iii) Any distilled spirits (beverage alcohols),
wine, or malt beverage intended for nonin-
dustrial use, as such terms are defined in the
Federal Alecohol Administration Act 27
U.S.C. 201 et seq.) and regulations issued
under that Act, when subject to the labeling
requirements of that Act and labeling regula-
tions issued under that Act by the Bureau of
Aleohol Tobacco, and Firearms; and,

(iv) Any consumer product or hazardous sub-
stance as those terms are defined in the Con-
sumer Product Safety Act (15 U.S.C. 2051 et
seq.) and Federal Hazardous Substances Act
(15 U.S.C. 1261 et seq.) respectively, when
subject to a consumer product safety stand-
ard or labeling requirement of those Acts, or
regulations issued under those Acts by the
Consumer Product Safety Commission.

(6) This section does not apply to:

1910.1200(c)

(i) Any hazardous waste as such term is
defined by the Solid Waste Disposal Act, as
amended by the Resource Conservation and
Recovery Act of 1976, as amended (42
U.S.C. 6901 et seq.), when subject to regula-
tions issued under that Aect by the Environ-
mental Protection Agency;

(ii) Tobacco or tobacco products;
(iif) Wood or wood products;

(iv) Articles;

(v) Food, drugs, cosmetics, or alcoholic bev-
erages in a retail establishment which are
packaged for sale to consumers;

(vi) Foods, drugs, or cosmetics intended for
personal consumption by employees while in
the workplace;

(vii) Any consumer product or hazardous
substance, as those terms are defined in the
Consumer Product Safety Act (15 U.S.C.
2051 et seq.) and Federal Hazardous Sub

stances Act (15 U.S.C. 1261 et seq.) respec-
tively, where the employer can demonstrate
it is used in the-workplace in the same man-
ner as normal consumer use, and which use
results in a duration and frequency of
exposure which is not greater than exposures
experienced by consumers; and,

(viii) Any drug, as that term is defined in the
Federal Food, Drug, and Cosmetic Act (21
U.8.C. 301 et seq.), when it is in solid, final
form for direct administration to the patient
(i.e. tablets or pills).

(c) Definitions.

“Article” means a manufactured item:

() Which is formed to a specific shape or
design during manufacture;

(ii) which has end use function(s) dependent
in whole or in part upon its shape or design
during end use; and

(iii) which does not release, or otherwise
result in exposure to, a hazardous chemical,
under normal conditions of use.

“Assistant Secretary” means the -Assistant Sec-
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retary of Labor for Occupational Safety and
Health, U.S. Department of Labor, or designee.

“Chemical” means any element, chemical com-
pound or mixture of elements and/or compounds.

“Chemical manufacturer” means an employer
with a workplace where chemical(s) are produced
for use -or distribution.

“Chemical name” means the scientific designa-
tion of a chemical in accordance with the nomencla-
ture system developed by the International Union
of Pure and Applied Chemistry (IUPAC) or the
Chemical Abstracts Service (CAS) rules of nomen-
clature, or a name which will clearly identify the
chemical for the purpose of conducting a hazard
evaluation.

“Combustible liquid” means any liquid having a
flashpoint at or above 100 °F (37.8 °C), but below
200 °F (93.8 °C), except any mixture having com-
ponents with flashpoints of 200 °F (93.3 °C), or
higher, the total volume of which make up 99 per-
cent or more of the total volume of the mixture.

“Clommon name” means any designation or iden-
tification such as code name, code number, trade
name, brand name or generic name used to iden-
tify a chemical other than by its chemical name.

“Compressed gas” means:

(i) A gas or mixture of gases having, in a
container, an absolute pressure exceeding 40
psi at 70 °F (21.1 °C); or

(i) a gas or mixture of gases havirig, in a con-
tainer, an absolute pressure exceeding 104 psi
at 130 °F (54.4 °C) regardless of the pressure

of 70 °F (21.1 °C); or

(iii) A liquid having a vapor pressure exceed-

ing 40 psi at 100 °F (37.8 °C) as determined

by ASTM D-323-72.

“Container” means any bag, barrel, bottle, box,
can, cylinder, drum, reaction vessel, storage tank,
or the like that contains a hazardous chemical. For
purposes of this section, pipes or piping systems,
and engines, fuel tanks, or other operating sys-
tems in a vehicle, are not considered to be
containers.

“Designated representative” means any individ-
ual or organization to whom an employee gives

written authorization to exercise such employee’s
rights under this section. A recognized or certified
collective bargaining agent shall be treated auto-
matically as a designated representative without
regard to written employee authorization.

“Director” means the Director, National
Institute for Occupational Safety and Health, U.S.
Department of Health and Human Services, or
designee. '

“Distributor”’ means a business, other than a
chemical manufacturer or importer, which supplies
hazardous chemicals to other distributors or to
employers. :

“Employee” means a worker who may be
exposed to hazardous chemicals under ndrmal
operating conditions or in foreseeable emergen-
cies. Workers ‘such as office workers or bank
tellers who encounter hazardous chemicals only in
non-routine, isolated instances are not covered.

“Employer” means a person engaged in a busi-
ness where chemicals are either used, distributed,

or are produced for use or distribution, including a

contractor or subcontractor. .

“Explosive” means a chemical that causes ‘a sud-
den, almost instantaneous release of pressure, gas,
and heat when subjected to sudden shock, pres-
sure, or high temperature.

“Exposure” or “exposed” means that an em-
ployee is subjected to a hazardous chemical in the
course of employment through any route of entry
(inhalation, ingestion, skin contact or absorption,
ete.), and includes potential (e.g. accidental or pos-
sible) exposure.

“Flammable” means a chemical that falls i_nfo
one of the following categories:

(i) “Aerosol, flammable” means an aerosol
that, when tested by the method described in
16 CFR 1500.45, yields a flame projection
exceeding 18 inches at full valve opening, or
a flashback (a flame extending back to the
valve) at any degree of valve opening;

(i) “Gas, flammable” means:

(a) A gas that, at ambient temperature
and pressure, forms a flammable mixture
with air at a concentration of thirteen (13)
percent by volume or less; or
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(b) A gas that, at ambient temperature
afid pressure, forms a range of flammable
mixtures with air wider than twelve (12)
percent by volume, regardless of the lower
limit;

(iii) “Liquid, flammable” means any liquid
having a flashpoint below 100 °F (37.8 °C),
except any mixture having components with
flashpoints of 100 °F (37.8 °C) or higher, the
total of which make up 99 percent or more of
the total volume of the mixture;

(iv) “Solid, flammable” means a solid, other
than a blasting agent or explosive as defined
in § 190.109(a), that is liable to cause fire
through friction, absorption of moisture,
spontaneous chemical change, or retained
heat from manufacturing.or processing, or
which can be ignited readily and when ig-
nited burns so vigorously and persistently as
to create a serious hazard. A chemical shall
be considered to be a flammable solid if,
when tested by the method described in 16
CFR 1500.44, it ignites and burns with a self-
sustained flame at a rate greater than ana-
tenth of an inch per second along its major
axis.

“Flashpoint” means the minimum temperature
at which a liquid gives off a vapor in sufficient con-
centration to ignite when tested as follows:

(i) Tagliabue Closed Tester (See American
National Standard Method of Test for Flash
Point by Tag Closed Tested, Z11.24-1979
(ASTM D 56-79)) for liquids with a viscosity
of less than 45 Saybolt University Seconds
(SUS) at 100 °F (37.8 °C), that do not contain
suspended solids and do not have a tendency
to form a surface film under test; or

(ii) Pensky-Martens Closed Tester (See
American National Standard Method of Test
for Flash Point by Pensky-Martens Closed
Tester, Z11.7-1979 (ASTM D 93-79)) for lig-
uids with a viscosity equal to or greater than
45 SUS at 100 °F (37.8 °C), or that contain
suspended solids, or that have a tendency to
form a surface film under test; or

(iii) Setaflash Closed Tester (see American
National Standard Method of Test for Flash
Point by Setaflash Closed Tester (ASTMD
3278-78))

1910.1200(c)
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Organic peroxides, which undergo autoaccelerat-
ing thermal decomposition, are excluded from any
of the flashpoint determination methods specified
above.

“Foreseeable emergency” means any potential
occurrence such as, but not limited to, equipment
failure, rupture of containers, or failure of control
equipment which could result in an uncontrolled
release of a hazardous chemical into the workplace.

“Hazardous chemical” means any chemical which
is a physical hazard or a health hazard.

“Hazard warning” means any words, pictures,
symbols, or combination thereof appearing on a
label or other appropriate form of warning which
convey the hazard(s) of the chemical(s) in the con-
tainer(s).

“Health hazard” means a chemical for which
there is statistically significant evidence based on
at least one study conducted in accordance with
established scientific principles that acute or
chronic health effects may occur in exposed
The term “hiealth hazard” includes
chemicals which are carcinogens, toxic or highly
toxic agents, reproductive toxins, irritants, corro-
sives, sensitizers, Hepatotoxins, nephrotoxins,
neurotoxins, agents which act on the hematopoie-
tic system, and agents which damage the lungs,
skin, eyes, or mucous membranes. Appendix A
provides further definitions and explanations of
the scope of health hazards covered by this sec-
tion, and Appendix B describes the eriteria to be
used to determine whether or not a chemical is to
be considered hazardous for purposes of this
standard.

amnlavonc
AU Y OTO,

“Identity” means any chemical or common name
which is indicated on the material safety data
sheet (MSDS) for the chemical. The identity used
shall permit cross-references to be made among
the required list of hazardous chemicals, the label
and the MSDS.

“Immediate use” means that the hazardous
chemical will be under the control of and used only
by the person who transfers it from a labeled con-
tainer and only within the work shift in which it is
transferred.

“Importer” means the first business with
employees within the Customs Territory of the
United States which receives hazardous chemicals
produced in other countries for the purpose of sup-
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plying them to distributors or employers within
the United States.

“Iabel” means any written, printed, or graphic
material, displayed on or affixed to containers of
hazardous chemicals.

“Material safety data sheet (MSDS)” means
written or printed material concerning a hazardous
chemical which is prepared in accordance with
paragraph (g) of this section.

“Mixture” means any combination of two or
more chemicals if the combination is not, in whole
or in part, the result of a chemical reaction.

“Qrganic peroxide” means an organic compound
that contains the bivalent -O- O-structure and
which may be considered to be a structural deriva-
tive of hydrogen peroxide where one or both of the
hydrogen atoms has been replaced by an organic
radical. ' '

' “Oxidizer” means a chemical other than a blast-
ing agent or explosive as defined in § 1910.109(a),
that initiates or promotes combustion in other
materials, thereby causing fire either of itself or
through the release of oxygen or other gases.

“Physical hazard” means a chemical for which
there is scientifically valid evidence that it is a
combustible liquid, a compressed gas, explosive,
flammable, an organic peroxide, an oxidizer,
pyrophorie, unstable (reactive) or water-reactive.

“Produce” means to manufacture, process, for-
mulate, or repackage.

“Pyrophoric” means a chemical that will ignite
spontaneously in air at a temperature of 130 °F
(54.4 °C) or below.

“Responsible party” means someone who can
provide additional information on the hazardous
chemical and appropriate emergency procedures,
if necessary.

“Specific chemical identity” means the chemical
name, Chemical Abstracts Service (CAS) Registry
Number, or any other information that reveals the
precise chemical designation of the substance.

. “Tyade secret” means any confidential formula,
pattern, process, device, information or compila-
tion of information that is used in an employer’s

business, and that gives the employer an oppor-
tunity to obtain an advantage over competitors
who do not know or use it. Appendix D sets out
the criteria to be used in evaluating trade secrets.

“Unstable (reactive)” means a chemical which in
the pure state, or as produced or transported, will
vigorously polymerize, decompose, condense, or
will become self-reactive under conditions of
shocks, pressure or temperature.

“Use” means to package, handle, react, or
transfer.

“Water-reactive” means a chemical that reacts
with water to release a gas that is either flam-

mable or presents a health hazard.

“Work area” means a room or defined space in a
workplace where hazardous chemicals are pro-
duced or used, and where employees are present.

“Workplace” means an establishment, job site,
or project, at one geographical location containing
one or more work areas.

(d) Hazard determination.

(1) Chemical manufacturers and importers shall
evaluate chemicals produced in their workplaces
or imported by them to determine if they are
hazardous. Employers are not required to eval-
uate chemicals unless they choose not to rely on
the evaluation performed by the chemical man-
ufacturer or importer for the chemical to satisfy
this requirement.

(2) Chemical manufacturers, importers or

employers evaluating chemicals shall identify
and consider the available scientific evidence
concerning such hazards. For health hazards,
evidence which is statistically significant and
which is based on at least one positive study
conducted in accordance with established scien-
tific principles is considered to be sufficient to
establish a.hazardous effect if the results of the
study meet the definitions of health hazards in
this section. Appendix A shall be consulted for
the scope of health hazards covered, and
Appendix B shall be consulted for the criteria to
be followed with respect to the completeness of
the evaluation, and the data to be reported.

(3) The chemical manufacturer, importer or
employer evaluating chemicals shall treat the
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following sources as establishing that the chemi-
cals listed in them are hazardous:

(i) 29 CFR Part 1910, Subpart Z, Toxic and
Hazardous Substances, Occupational Safety
and Health Administration (OSHA): or,

(ii) Threshold Limit Values for Chemical
Substances and Physical Agents in the Work
Environment, American Conference of Gov-
ernment Industrial Hygienists (ACGIH)
(latest edition).

The chemical manufacturer, importer, or em-
ployer is still responsible for evaluating the haz-
ards associated with the chemicals in these source
lists in accordance with the requirements of this
standard.

(4) Chemical manufacturers, importers and
employers evaluating chemicals shall treat the
following sources as establishing that a chemical
is a carcinogen or potential carcinogen for haz-
ard communication purposes:

{ij National Toxicology Program (NTP), An-
nual Report on Carcinogens (latest edition);

(i) International Agency for Research on Can-
cer (IARC) Monographs (latest editions); or

(iii) 29 CFR Part 1910, Subpart Z, Toxic and
Hazardous Substances, Occupational Safety
and Health Administration.

Note—The Registry of Toxic Effects of
Chemical Substances published by the
National Institute for Occupational Safety
and Health indicates whether a chemical has
been found by NTP or IARC to be a poten-
tial carcinogen.

(5) The chemical manufacturer, importer or
employer shall determine the hazards of mix-
tures of chemicals as follows:

(i) If a mixture has been tested as a whole to
determine its hazards, the results of such
testing shall be used to determine whether
the mixture is hazardous;

(ii) If a mixture has not been tested as a
whole to determine whether the mixture is a
health hazard, the mixture shall be assumed
to present the same health hazards as do the

1910.1200(e)(1)(i)
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components which comprise one percent (by
weight or volume) or greater of the mixture,
except that the mixture shall be assumed to
present a carcinogenic hazard if it contains a
component in concentrations of 0.1 percent or
greater which is considered to be a carcinogen
under paragraph (d)(4) of this section;

(iii) If a mixture has not been tested as a
whole to determine whether the mixture is a
physical hazard, the chemical manufacturer,
importer, or employer may use whatever sci-
entifically valid data is available to evaluate
the physical hazard potential of the mixture;
and,

(iv) If the chemical manufacturer, importer,
or employer has evidence to indicate that a
component present in the mixture in con-
centrations of less than one percent (or in the
case of carcinogens, less than 0.1 percent)
could be released in concentrations which
would exceed an established OSHA permissi-
ble exposure limit or ACGIH Threshold
Limit Value, or could present a health hazard

to cmployces in those concentraiions, the
mixture shall be assumed to present the
same hazard.

(6) Chemical manufacturers, importers, or
employers evaluating chemicals shall describe in
writing the procedures they use to determine
the hazards of the chemical they evaluate. The
written procedures are to be made available,
upon request, to employees, their designated
representatives, the Assistant Secretary and
the Director. The written description may be
incorporated into the written hazard communi-
cation program required under paragraph (e) of
this section.

(e) Written hazard communication pro-
gram.

(1) Employers shall develop, implement, and
maintain at the workplace, a written hazard
communication program for their workplaces
which at least describes how the criteria speec-
ified in paragraphs (f), (g), and (h) of this sec-
tion for labels and other forms of warning,
material safety data sheets, and employee infor-
mation and training will be met, and which also
includes the following:

(i) A list of the hazardous chemicals known
to be present using an identity that is refer-



2

O

-

O

OCCUPATIONAL SAFETY AND HEALTH _

11910.1200(e)(1)()

enced on the appropriate material safety data
sheet (the list may be compiled for the work-
place as a whole or for individual work
areas); and,

(ii) The methods the employer will use to
inform employees of the hazards of non-rou-
tine tasks (for example, the cleaning of reac-
tor vessels), and the hazards associated with
chemicals contained in unlabeled pipes in
their work areas.

(2) Multi-employer workplaces. Employers who
produce, use, or store hazardous chemicals at a
workplace in such a way that the employees of
other employer(s) may be exposed (for example,
employees of a construction contractor working
on-site) shall additionally ensure that the hazard
communication programs developed and imple-

“mented under this paragraph (e) include the fol-
lowing: .

(i). The methods the employer will use to
provide the other employer(s) with a copy of
the material safety data sheet, or to make it
available at a central location in the work-
place, for each hazardous chemical the other
employer(s) employees may be exposed to
while working;

distributor shall ensure that each container of

- hazardous chemicals leaving the workplace is

labeled, tagged or marked with the following

information; I :
(i) Identity of the hazardous chemical(s);
(ii) Appropriate hazard warning’s;:‘and",‘_

(iii) Name and ,.advdre'ss,of the chemical manu-
facturer, importer, or other responsible party.

'(2) For solid metal (such as a steel beam or a
_ metal casting) that is not exempted as an article

due to its downstream use, the required label

may be transmitted to the customer at the time
“ of the initial shipment, and need not be included

with subsequent shipments to the same employ-

. er unless the information .on the label changes:

The label may be transmitted with the initial
shipment itself, or with the material safety data
sheet that is to be provided prior to or.at the

. time of the first shipment. This exception to - .

requiring labels on every container of hazardous -
chemicals is only for the solid metal itself and
does not apply to hazardous chemicals used in -

' conjunction with, or known to be present with,

(ii) The methods theAemploy'er will use to

inform the other employer(s) of any precau-
tionary measures that need to be taken to
protect employees during the workplace’s
normal operating conditions and in foresee-
able emergencies; and, '

(iii) The methods the employer will use to
inform the other employer(s) of the labeling
system used in the workplace.

(3) The employer may rely on an existing haz-
ard communication program to comply with
these requirements, provided that it meets the
criteria established in this paragraph (e).

(4) The employer shall make the written hazard
communication program available, upon
request, to employees, their designated repre-
sentatives, the Assistant Secretary and the
Director, in accordance with the requirements
of 29 CFR 1910.20(e).

(f) Labels and other forms of warning.

(1)' The chemical manufacturer, importer, or
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the metal and to which employees handling the
metal may be exposed (for example, cutting flu-
ids or lubricants). L

- (3) Chemical_}nanufagtufers, impd_rtérs, or di‘S‘-.
‘tributors shall ensure that each:.container of

hazardous chemicals leaving the workplace is

- labeled, tagged, or marked in accordance with

this section in a manner which does not conflict
with the requirements of the Hazardous Mate-

" vials Transportation Act (49 U.S.C. 1801 et seq.)
-and regulations issued under that. Act by the -

Department of Transportation. :

(4) If the hazardous. chemical is ré‘glﬂated by |
OSHA in a substance-specific health standard,

. the ‘chemical manufacturer, importer, distribu-
“tor or employer shall ensure that the labels or
© other forms of warning used are in accordance

with the requirements of that standard: °

(5) Except as provided in pérégréphs (f)(é) and
(f)(7) the employer shall ensure that each con-
tainer of hazardous chemicals in the ‘workplace

. is labeled, tagged or marked with the following
< information: L \

’(i) Idenﬁty of' the hazardous chemical(s) con-

tained therein; and R . :

: 1910.1200(£)(5)()
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(ii) Appropriate hazard warnings.

(6) The employer may use signs, placards,
process sheets, batch tickets, operating proce-
dures, or other such written materials in lieu of
affixing labels to individual stationary process
containers, as long as the alternative method
identifies the containers to which it is applicable
and conveys the information required by para-
graph (£)(5) of this section to be on a label. The
written materials shall be readily accessible to
the employees in their work area throughout
each work shift.

(7) The employer is not required to label port-
able containers into which hazardous chemicals
are transferred from labeled containers, and
which are intended only for the immediate use
of the employee who performs the transfer.

(8) The employer shall not remove or deface
existing labels or incoming containers of haz-
ardous chemicals unless the container is imme-
diately marked with the required information.

(9) The employer shall ensure that labels or
other forms of warning are legible, in English,
and prominently displayed on the container, or
readily available in the work area throughout
each work shift. Employers having employees
who speak other languages may add the infor-
mation in their language to the material pre-
sented, as long as the information is presented
in English as well.

(10) The chemical manufacturer, importer, dis-
tributor or employer need not affix new labels
to comply with this section if existing labels
already convey the required information.

(g) Material safety data sheets.

(1) Chemical manufacturers and importers shall
obtain or develop a material safety data sheet
for each hazardous chemical they produce or
import. Employers shall have a material safety
data sheet for each hazardous chemical which
they use.

(2) Each material safety data sheet shall be in
English and shall contain at least the following
information:

(i) The identity used on the label, and,
except as provided for in paragraph (i) of this
section on trade secrets:

1910.1200(g)(2)(iv)
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(a) If the hazardous chemical is a single
substance, its chemical and common
name(s);

(b) If the hazardous chemieal is a mixture
which has been tested as a whole to deter-
mine its hazards, the chemical and com-
mon name(s) of the ingredients which
contribute to these known hazards, and
the common name(s) of the mixture itself:
or,

(c) If the hazardous chemical is a mixture
which has not been tested as a whole;

(1) The chemical and common name(s)
of all ingredients which have been
determined to be health hazards, and
which comprise 1% or greater of the
composition, except that chemicals iden-
tified as carcinogens under paragraph
(d)(4) of this section shall be listed if the
concentrations are 0.1% or greater; and,

(2) The chemical and common name(s)
of all ingredients which have been
determined to be health hazards, and
which comprise less than 1% (0.1% for
carcinogens) of the mixture, if there is
evidence that the ingredient(s) could be
released from the mixture in concentra-
tions which would exceed an established
OSHA permissible exposure limit or
ACGIH Threshold Limit Value, or
could present a health hazard to
employees; and,

(3) The chemical and common name(s)
of all ingredients which have been
determined to present a physical hazard
when present in the mixture;

(ii) Physical and chemical characteristics of
the hazardous chemical (such as vapor pres-
sure, flash point);

(iii) The physical hazards of the hazardous
chemical, including the potential for fire,
explosion, and reactivity;

(iv) The health hazards of the hazardous
chemical, including signs and symptoms of.
exposure, and any medical conditions which
are generally recognized as being aggravated
by exposure to the chemical;
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(v) The primary route(s) of entry;

(vi) The OSHA permissible exposure limit,
ACGIH Threshold Limit Value, and any
other exposure limit used or recommended
by the chemical manufacturer, importer, or
employer preparing the material safety data
sheet, where available;

(vii) Whether the hazardous chemical is
listed in the National Toxicology Program
(NTP) Annual Report on Carcinogens (latest
edition) or has been found to be a potential
carcinogen in the International Agency for
Research on Cancer (IARC) Monographs
(latest editions), or by OSHA;

(viii) Any generally applicable precautions
for safe handling and use which are known to
the chemical manufacturer, importer or
employer preparing the material safety data
sheet, including appropriate hygienic prac-
tices, protective measures during repair and
maintenance of contaminated equipment, and
procedures for clean-up of spills and leaks;

(ix) Any generally applicable control meas-
ures which are known to the chemical man-
ufacturer, importer or employer preparing
the material safety data sheet, such as appro-
priate engineering controls, work practices,
or personal protective equipment;

(x) Emergency and first aid procedures;

(xi) The date of preparation of the material
safety data sheet or the last change to it; and,

(xii}) The name, address and telephone num-
ber of the chemical manufacturer, importer,
employer or other responsible party prepar-
ing or distributing the material safety data
sheet, who can provide additional information
on the hazardous chemical and appropriate
emergency procedures, if necessary.

(3) If not relevant information is found for any
given category on the material safety data
sheet, the chemical manufacturer, importer or
employer preparing the material safety data
sheet shall mark it to indicate that no applicable
information was found.

(4) Where complex mixtures have similar haz-
ards and contents (i.e. the chemical ingredients
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are essentially the same, but the specific com-
position varies from mixture to mixture), the
chemical manufacturer, importer or employer
may prepare one material safety datd sheet to
apply to all of these similar mixtures.

(5) The chemical manufacturer, importer or
employer preparing the material safety data
sheet shall ensure that the information recorded
accurately reflects the scientific evidence used
in making the hazard determination. If the
chemical manufacturer, importer or employer
preparing the material safety data sheet
becomes newly aware of any significant infor-

mation regarding the hazards of a chemical, or

ways to protect against the hazards, this new
information shall be added to the material
safety data sheet within three months. If the
chemical is not -currently being produced or
imported the chemical manufacturer or import-
er shall add the information to the material
safety data sheet before the chemical is intro-

vdu'ced into the workplace again.

(6) Chemical manufacturers or importers shall
ensure that distributors and employers are
provided an appropriate material safety data
sheet with their initial shipment, and with the
first shipment after a material safety data sheet
is updated. The chemical manufacturer or im-
porter shall either provide material safety data
sheets with the shipped containers or send them
to the employer prior to or at the time of the
shipment. If the material safety data sheet is

‘not provided with a shipment that has.been
‘labeled as a hazardous chemical, the employer
. shall obtain one from the chemical manufacturer,

importer, or distributor as soon as possible..

(7) Distributors shall ensure that material
safety data sheets, and updated information,
are provided to other distributors and employ-
ers. Retail distributors which sell hazardous
chemical to commercial customers shall provide
a material safety data sheet to such employers

‘upon request, and shall post a sign or otherwise

inform them that a material safety data sheet is
available. Chemical manufacturers, importers,
and distributors need not provide material
safety data sheets to retail distributors which
have informed them that the retail distributor
does not sell the product to commercial
customers or open the sealed container to use it
in their own workplaces.

(8) The employer shall maintain copies of the

l910.1200(§)(8)
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required material safety data sheets for each
hazardous chemical in the workplace, and shall
ensure that they are readily accessible during
each work shift to employees when they are in
their work area(s).

(9) Where employees must travel between
workplaces during a workshift, i.e., their work
is carried out at more than one geographical
location, the material safety data sheets may be
kept at a central location at the primary work-
place facility. In this situation, the employer
shall ensure that employees can immediately
obtain the required information in an emer-

gency.

(10) Material safety data sheets may be kept in
any form, including operating procedures, and
may be designed to cover groups of hazardous
chemicals in a work area where it may be more
appropriate to address the hazards of a process
rather than individual hazardous chemicals.
However, the employer shall ensure that in all
cases the required information is provided for
each hazardous chemical, and is readily accessi-
bla during each work shift to employees w hen

- AV Y LU Wy aiLal
they are in their work area(s).

(11) Material safety data sheets shall also be
made readily available, upon request, to desig-
nated representatives and to the Assistant Sec-
retary, in accordance with the requirements of
29 CFR 1910.20(e). The Director shall also be
given access to material safety data sheets in
the same manner.

(h) Employee information and training.

Employers shall provide employees with infor-
mation and training on hazardous chemicals in
their work area at the time of their initial assign-
ment, and whenever a new hazard is introduced
into their work area.

(1) Information. Employees shall be informed
of:

(i) The requirements of this section;

(ii) Any operations in their work area where
hazardous chemicals are present; and,

(iii) The location and availability of the writ-

ten hazard communication program, includ-
ing the required list(s) of hazardous

1910.1200(i)(1)(iv)

chemicals, and material safety data sheets
required by this section.

(2) Training. Employee training shall include at
least:

(i) Methods and observations that may be
used to detect the presence or release of a
hazardous chemical in the work area (such as
monitoring conducted by the employer, con-
tinuous monitoring devices, visual appear-
ance or odor of hazardous chemicals when
being released, ete.);

(ii) The physical and health hazards of the
chemicals in the work area;

(iii) The measures employees can take to
protect themselves from these hazards,
including specific procedures the employer
has implemented to protect employees from
exposure to hazardous chemicals, such as
appropriate work practices, emergency pro-
cedures, and personal protective equipment
to be used; and,

(iv) The details of the hazard communication
program developed by the employer, includ-
ing an explanatien of the labeling system and
the material safety data sheet, and how
employees can obtain and use the appropriate
hazard information.

(i) Trade secrets.
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(1) The chemical manufacturer, importer, or
employer may withhold the specific chemical
identity, including the chemical name and other
specific identification of a hazardous chemical,
fiom the material safety data sheet, provided
that:

(i) The claim that the information withheld is
a trade secret can be supported;

(ii) Information contained in the material
safety data sheet concerning the properties
and effects of the hazardous chemical is
disclosed;

(iii) The material safety data sheet indicates
that the specific chemical identity is being
withheld as a trade secret; and,

(iv) The specific chemical identity is made
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-available to health proféssionéls, employees,
and designated representatives in accordance
with the applicable provisions of this

paragraph.

(2) Where a treating physician or nurse deter-
mines that a medical emergency exists and the
specific chemical identity of a hazardous chemi-
cal is necessary for emergency or first-aid treat-
ment, the chemical manufacturer, importer, or
employer shall immediately disclose the specific
chemical identity of a trade secret chemical to
that treating physician or nurse, regardless of
the existence of a written statement of need of a
confidentiality agreement. The chemical man-
ufacturer, importer, or employer may require a
written statement of need and confidentiality
agreement, in accordance with the provisions of
paragraphs ()(3) and (4) of this section, as soon
as circumstances permit. -

(3) In non-emergency situations, a chemical
manufacturer, importer, or employer shall,
upon request, disclose a specific chemical iden-
tity, otherwise permitted to be withheld under
paragraph (i)(1) of this section, to a health pro-
fessional (i.e. physician, industrial hygienist,
toxicologist, epidemiologist, or occupational
health nurse) providing medical or other
occupational health seérvices to exposed em-
ployee(s), and to employees or designated rep-
resentatives, if: :

(i) The request is in writing; -
(ii) The request describes With reasonable
detail one or more of the following occupa-

tional health needs for the information:

(a) To assess the hazards of the chemicals
to which employees will be exposed;

‘(b) To conduct or assess sampling of the
workplace atmosphere to determine em-
ployee exposure levels;

(¢) To conduct pre-assignment or pei'iodic

medical surveillance of exposed em- -

ployees;

(d) To provide medical treatment to ex-

posed employees;

(e) To select or assess appropriate per-
sonal protective equipment for exposed
employees; o ,
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(f) To design or assess engineering con-
trols or other protective measures for
exposed employees; and,

(g) To conduct studies to determine the
health effects of exposure.

(iii) The request explains in detail why the
disclosure of the specific chemical identity is

. essential and that, in lieu thereof, the dis-
closure of the following information to the
health professional, employee, or designated
representative, would not satisfy the pur-
poses deseribed in paragraph (i)(3)(ii) of this
section:

(a) The properties and effects of the
chemical;

(b) Measures for controlling workers’ ex-
posure to the chemical;

(¢) Methods of monitoring and analyzing
worker exposure to the chemical; and,

(d) Methods of diagnosing and treating
‘harmful exposures to the chemical;

(iv) The request includes a description of the
procedures to be used to maintain the con-
fidentiality of the disclosed information; and,

(v) The health professional, and the
employer or contractor of the services of the
health professional (i.e. downstream
_employer, labor organization, or-individual
-employee), employee, or designated repre-
sentative, agree in a written confidentiality
agreement that the health professional,
employee, or designated representative, will
" not use the trade secret information for any
purpose other than the health need(s)
asserted and agree not to release the infor-
mation under any circumstances other than
‘to OSHA, as provided in paragraph (i)(6) of
this section, except as authorized by the
terms of the agreement or by the chemical
manufacturer, importer, or employer.

(4) The confidentiality agreement authorized by
paragraph (1)(8)(iv) of this section;
(i) May restrict the use of the information to

the health purposes indicated in the written
statement of need,;

1910.1200(1)(4)()
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(ii) May provide for appropriate legal reme-
dies in the event of a breach of the agree-
ment, including stipulation of a reasonable
pre-estimate of likely damages; and,

(iii) May not include requirements for the
posting of a penalty bond.

(5) Nothing in this standard is meant to pre-
clude the parties from pursuing non-contractual
remedies to the extent permitted by law.

(6) If the health professional, employee, or des-
ignated representative receiving the trade
secret information decides that there is a need
to disclose it to OSHA, the chemical manufac-
turer, importer, or employer who provided the
information shall be informed by the health pro-
fessional, employee, or designated representa-
tive prior to, or at the same time as, such
disclosure.

(7) If the chemical manufacturer, importer, or
employer denies a written request for dis-
closure of a specific chemical identity, the denial
must:

(i) Be provided to the health professional,
employee, or designated representative,
within thirty days of the request;

(ii) Be in writing;

(iii) Include evidence to support the claim
that the specific chemical identity is a trade
secret;

(iv) State the specific reasons why the
request is being denied; and,

(v) Explain in detail how alternative informa-
tion may satisfy the specific medical or
occupational health need without revealing
the specific chemical identity.

(8) The health professional, employee, or desig-
nated representative whose request for infor-
mation is denied under paragraph (i)(3) of this
section may refer the request and the written
denial of the request to OSHA for considera-
tion.

(9) When a health professional, employee, or
designated representative refers the denial to
OSHA under paragraph (i)(8) of this section,

1910.1200(i)(11)
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OSHA shall consider the evidence to determine
if:

(i) The chemical manufacturer, importer, or
employer has supported the claim that the
specific chemical identity is a trade secret;

(ii) The health professional, employee, or
designated representative has supported the
claim that there is a medical or occupational
health need for the information; and,

(iii) The health professional, employee, or
designated representative has demonstrated
adequate means to protect the confi-
dentiality.

(10)

(i) If OSHA determines that the specific
chemical identity requested under paragraph
(1)(8) of this section is not a bona fide trade
secret, or that it is a trade secret, but the
requesting health professional, employee, or
designated representative has a legitimate
medical or occupational health need for tha
information, has executed a written con-
fidentiality agreement, and has shown ade-
quate means to protect the confidentiality of
the information, the chemical manufacturer,
importer, or employer will be subject to cita-
tion by OSHA.

(i) If a chemical manufacturer, importer, or
employer demonstrates to OSHA that the
execution of a confidentiality agreement
would not provide sufficient protection
against the potential harm from the
unauthorized disclosure of a trade secret spe-
cific chemical identity, the Assistant Secre-
tary may issue such orders or impose such
additional limitations or conditions upon the
disclosure of the requested chemical informa-
tion as may be appropriate to assure that the
occupational health services are provided
without an undue risk of harm to the chemi-
cal manufacturer, importer, or employer.

(11) If a citation for a failure to release specific
chemical identity information is contested by
the chemical manufacturer, importer, or
employer, the matter will be adjudicated before
the Occupational Safety and Health Review
Commission in accordance with the Act’s
enforcement scheme and the applicable Com-
mission rules of procedure. In accordance with
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the Commission rules, when a chemical man-
ufacturer, importer, or employer continues to
withhold the information during the contest, the
Administrative Law Judge may review the cita-
tion and supporting documentation in camera
or issue appropriate orders to protect the con-
fidentiality of such matters.

(12) Notwithstanding the existence of a trade
secret claim, a chemical manufacturer, import-
er, or employer shall, upon request, disclose to
the Assistant Secretary any information which
this section requires the chemical manufacturer,
importer, or employer to make available.
Where there is a trade secret claim, such claim
shall be made no later than at the time the
information is provided to the Assistant Secre-
tary so that suitable determinations of trade
secret status can be made and the necessary
protections can be implemented.

(13) Nothing in this paragraph shall be con-
strued as requiring the disclosure under any cir-
cumstances of process or percentage of mixture
information which is a trade secret.

(j) Effective dates.

(1) Chemical manufacturers, importers, and
distributors shall ensure that material safety
data sheets are provided with the next ship-
ment of hazardous chemicals to employers after
September 23, 1987.

(2) Employers in the nonmanufacturing sector
shall be in compliance with all provisions of this
section by May 23, 1988. (Note: Employers in
the manufacturing sector (SIS Codes 2 thru 39)
are already required to be in compliance with
this section.) ‘

APPENDIX A TO 1910.1200
HEALTH HAZARD DEFINITIONS (MANDATCRY)

Although safety hazards related to the physical characteris-
ties of a chemical can be objectively defined in terms of testing
requirements (e.g. flammability), health hazard definitions are
less precise and more subjective. Health hazards may cause
measurable changes in the body—such as decreased pulmonary
function. These changes are generally indicated by the occur-
rence of signs and symptoms in the exposed employees—such
as shortness of breath, a non-measurable, subjective feeling.
Employees exposed to such hazards must be apprised of both
the change in body function and the signs and symptoms that
nay occur to signal that change.

The determination of occupational health hazards is compli-
cated by the fact that many of the effects or signs and symp-
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toms oceur commonly in non-occupationally exposed popula-
tions, so that effects of exposure are difficult to separate from
normally occurring illnesses. Occasionally, a substance causes
an effect that is rarely seen in the population at large, such as
angiosarcomas caused by vinyl chloride exposure, thus making
it easier to ascertain that the occupational exposure was the
primary causative factor. More often, however, the effects are
common, such as lung cancer. The situation is further compli-
cated by the fact that most chemicals have not been adequately
tested to determine their health hazard potential, and data do
not exist to substantiate these effects.

There have been many attempts to categorize effects and to-
define them in various ways. Generally, the terms “acute” and
“chronic” are used to delineate between effects on the basis of
severity or duration. “Actue” effects usually occur rapidly as a
result of short-term exposures, and are of short duration.
“Chronic” effects generally occur as a result of.long-term
exposure, and are of long duration.

The acute effects referred to most frequently are those
defined by the American National Standards Institute (ANSI)
standard for Precautionary Labeling of Hazardous Industrial
Chemicals (Z2129.1-1982)—irritation, corrosivity, sensitization
and lethal dose. Although these are important health effects,
they do not adequately cover the considerable range of acute
effects which may occur as a result of occupational exposure,
such as, for example, narcosis.

Similarly, the term chronic effect is often used to cover only
carcinogenicity, teratogenicity, and mutagenicity. These effects
are obviously a concern in the workplace, but again, do not ade-
quately cover the area of chronic effects, excluding, for exam-
ple, blood dyscrasias (such as enemia), chronic bronchitis and
liver atrophy.

The goal of defining precisely, in measurable terms, every
possible health effect that may occur in the workplace as a
result of chemical exposures cannot realistically be accom-
plished. This does not negate the need for employees to be
informed of such effects and protected from them. Appendix B,
which is also mandatory, outlines the principles and procedures
of hazardous assessment.

For purposes of this section, any chemicals which meet any
of the following definitions, as determined by the criteria set
forth in Appendix B are health hazards:

1. Carcinogen: A chemical is considered to be a carcinogen.if:

(a) It has been evaluated by the International Agency for
Research on Cancer (IARC), and found to be a carcinogen or
potential carcinogen; or

(b) It is listed as a carcinogen or potential carcinogen in the
Annual Report on Carcinogens published by the National Tox-
icology Program (NTP) (latest edition); or,

(c) It is regulated by OSHA as a carcinogen.

2. Corrosive: A chemical that causes visible destruction of, or
irreversible alterations in, living tissue by chemical action at
the site of contact. For example, a chemical is considered to be
corrosive if, when tested on the intact skin of albino rabbits by
the method described by the U.S. Department of Transporta-
tion in Appendix A to 49 CFR Part 173, it destroys or changes
irreversibly the structure of the tissue at the site of contact fol-
lowing an exposure period of four hours. This term shall not
refer to action or inanimate surfaces.
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3. Highly toxic: A chemical falling within any of the following
categories:

(a) A chemical that has a median lethal dose (LDj,) of 50 milli-
grams or less per kilogram of body weight when administered
orally to albino rats weighing between 200 and 300 grams each.

(b) A chemical that has a median lethal dose (LDs,) of 200 milli-
grams or less per kilogram of body weight when administered
by continuous contact for 24 hours (or less if death occurs
within 24 hours) with the bare skin of albino rabbits weighing
between two and three kilograms each.

(c) A chemical that has a median lethal concentration (LCy) in
air of 200 parts per million by volume or less of gas or vapor, or
2 milligrams per liter or less of mist, fume, or dust, when
administered by continuous inhalation for one hour (or less if
death occurs within one hour) to albino rats weighing between
200 and 300 grams each.

4. Irritant: A chemical, which is not corrosive, but which
causes a reversible inflammatory effect on living tissue by
chemical action at the site of contact. A chemical is a skin irri-
tant if, when tested on the intact skin of albino rabbits by the
methods of 16 CFR 1500.41 for four hours exposure or by other
appropriate techniques, it results in an empirical score of five
or more. A chemical is an eye irritant if so determined under
the procedure listed in 16 CFR 1500.42 or other appropriate
techniques.

5. Sensitizer: A chemical that causes a substantial proportion
of exnosed peonle or animals to develop an allergic reaction in
normal tissue after repeated exposure to the chemical.

6. Toxic. A chemical falling within any of the following
categories:

(a) A chemical that has a median lethal dose (LDj,) of more
than 50 milligrams per kilogram but not more than 500 milli-
grams per kilogram of body weight when administered orally to
albino rats weighing between 200 and 300 grams each.

(b) A chemical that has a median lethal dose (LDy,) of more
than 200 milligrams per kilogram but not more than 1,000 milli-
grams per kilogram of body weight when administered by con-
tinuous contact for 24 hours (or less if death occurs within 24
hours) with the bare skin of albino rabbits weighing between
two and three kilograms each.

(c) A chemical that has a median lethal concentration (LCg) in
air of more than 200 parts per million but not more than 2,000
parts per million by volume of gas or vapor, or more than two
milligrams per liter but not more than 20 milligrams per liter of
mist, fume, or dust, when administered by continuous inhala-
tion for one hour (or less if death oceurs within one hour) to
albino rats weighing between 200 and 300 grams each.

7. Target organ effects. The following is a target organ cate-
gorization of effects which may occur, including examples of
signs and symptoms and chemicals which have been found to
cause such effects. These examples are presented to illustrate
the range and diversity of éffects and hazards found in the
workplace, and the broad scope employers must consider in this
area, but are not intended to be all-inclusive.

a. Hepatotoxins: Chemicals which produce liver damage
Signs & Symptoms: Jaundice; liver enlargement
Chemicals: Carbon tetrachloride; nitrosamines
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b. Nephrotoxins: Chemicals which produce kidney damage
Signs & Symptoms: Edema; proteinuria
Chemicals: Halogenated hydrocarbons; uranium

c. Neurotoxins: Chemicals which produce their primary toxic
effects on the nervous system
Signs & Symptoms: Narcosis; behavioral changes; decrease
in motor functions
Chemicals: Mercury; carbon disulfide

d. Agents which act on the blood or hematopoietic system:
Decrease hemoglobin function; deprive the body tissue of
oxygen

Signs & Symptoms: Cyanosis; loss of consciousness
Chemicals: Carbon monoxide; cyanides

e. Agents which damage the lung: Chemicals which irritate or
damage the pulmonary tissue
Signs & Symptoms: Cough; tightness in chest; shortness of
breath
Chemicals: Silica; asbestos

f. Reproductive toxins: Chemicals which affect the reproduc-
tive capabilities including chromosomal damage (muta-
tions) and effects on fetuses (teratogenesis)

Signs & Symptoms: Birth defects; sterility
Chemicals: Lead; DBCP

g. Cutaneous hazards: Chemicals which affect the dermal layer
of the boy
Signs & Symptoms: Defatting of the skin; rashes; irritation
Chemicals: Ketones; chlorinated compounds

h. Eye hazards: Chemicals which affect the eye or visual
capacity
Signs & Symptoms: Gahjunctivitis; corneal damage
Chemicals: Organic solvents; acids

APPENDIX B TO § 1910.1200
HAZARD DETERMINATION (MANDATORY)

The quality of a hazard communication program is largely
dependent upon the adequacy and accuracy of the hazard deter-
mination. The hazard determination requirement of this stand-
ard is performance-oriented. Chemical manufacturers,
importers, and employers evaluating chemicals are not re-
quired to follow any specific methods for determining hazards,
but they must be able to demonstrate that they have ade-
quately ascertained the hazards of the chemicals produced or
imported in accordance with the criteria set forth in this
Appendix.

Hazard evaluation is a process which relies heavily on the
professional judgment of the evaluator, particularly in the area
of chronic hazards. The performance-orientation of the hazard
determination does not diminish the duty of the chemical man-
ufacturer, importer or employer to conduct a thorough evalua-
tion, examining all relevant data and producing a scientifically
defensible evaluation. For purposes of this standard, the fol-
lowing criteria shall be used in making hazard determinations
that meet the requirements of this standard.

1. Carcinogenicity: As described in paragraph (d)(4) and
Appendix A of this section, a determination by the National
Toxicology Program, the International Agency for Research on
Cancer, or OSHA that a chemical is a carcinogen or potential
carcinogen will be considered canclusive evidence for purposes
of this section.



.

&

OCCUPATIONAL SAFETY AND HEALTH

1910.1200 Appendix B

2. Human data: Where available, epidemiological studies and
case reports of adverse health effects shall be considered in the
evaluation.

3. Animal data: Human evidence of health effects in exposed
populations is generally not available for the majority of chem-
icals produced or used in the workplace. Therefore, the avail-
able results of toxicological testing in animal populations shall
be used to predict the health effects that may be experienced
by exposed workers. In particular, the definitions of certain
acute hazards refer to specific animal testing results (see
Appendix A).

4. Adequacy and reporting of data. The results of any studies
which are designed and conducted according to established sci-
entific principles, and which report statistically significant con-

" clusions regarding the health effects of a chemical, shall be a

sufficient basis for a hazard determination and reported on any
material safety data sheet. The chemical manufacturer, import-
er, or employer may also report the results of other scien-
tifically valid studies which tend to refute the findings of
hazard.

APPENDIX C TO 1910.1200
INFORMATION SOURCES (ADVISORY)

The following is a list of available data sources which the
chemical manufacturer, importer, distributor, or employer may
wish to consult to evaluate the hazards of chemicals they pro-
duce or import: |

—Any information in their own company files, such as tox-
icity testing results or illness experience of company
employees. :

—Any information obtained from the supplier of the chemi-
cal, such as material safety data sheets or product safety
bulletins.

—Any pertinent information obtained from the following
source list (latest editions should be used):

Condensed Chemical Dictionary
Van Nostrand Reinhold Co., 135 West 50th Street, New
York, NY 10020.

The Merck Index: An Encyclopedia of Chemicals and Drugs
Merck and Company, Ine., 126 E. Lincoln Ave., Rahway, NJ
07065.

IARC Monographs on the Evaluation of the Carcinogenic Risk
of Chemicals to Man
Geneva: World Health Organization, International Agency for
Research on Cancer, 1972-Present. (Multivolume work).
Summaries are available in supplement volumes. 49 Sheridan
Street, Albany, NY 12210,

Industrial Hygiene and Toxicology, by F.A. Patty
John Wiley & Sons, Inc., New York, NY (Multivolume work).

Clinical Toxicology of Commercial Products
Gleason, Gosselin, and Hodge

Casarett and Doull’s Toxicology; The Basic Science of Poisons
Doull, Klaassen, and Amdur, Macmillan Publishing Co., Inc.,
New York, NY.

Industrial Toxicology, by Alice Hamilton and Harriet L. Hardy
Publishing Sciences Group, Ine., Acton, MA.
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Toxicology of the Eye, by W. Morton Grant
Charles C. Thomas, 301-327 East Lawrence Avenue, Spring-
field, IL.

Recognition of Health Hazards in Industry
William A. Burgess, John Wiley and Sons, 605 Third Avenue,
New York, NY 10158,

Chemvical Hazards of the Workplace
Nick H. Proctor and James P. Hughes, J.P. Lipincott Com-
pany, 6 Winchester Terrace, New York, NY 10022.

Handbook of Chemistry and Physics
Chemical Rubber Company, 18901 Cranwood Parkway,
Cleveland, OH 44128. )

Threshold Limit Values for Chemical Substances and Physical
Agents in the Work Environment and Biological Exposure
Indices with Intended Changes.

American Conference of Governmental Industrial Hygienists
(ACGIH). 6500 Glenway Avenue, Bldg. D-5, Cincinnati,
OH 45211.

Information on the physical hazards of chemicals may be found

in publications of the National Fire Protection Association,

Boston, MA.

Note.—The following documents may be purchased from the
Superintendent of Documents, U.S. Government Printing-
Office, Washington, DC 20402.

Occupational Health Guidelines
NIOSH/OSHA (NIOSH Pub. No. 81-123)

NIOSH Pocket Guide to Chemical Hazards
NIOSH Pub. No. 85-114

Registry of Towic Effects of Chemical Substances
NIOSH Pub. No. 80-102

Miscellaneous Documents published by the National Institute
for Occupationsl Safety and Health:
Criteria documents.
Special Hazard Reviews.
" Occupational Hazard Assessments..
Current Intelligence Bulletins.

OSHA'’s General Industry Standards (29 CFR Part 1910)
NTP Annual Report on Carcinogens and Summary of the
Annual Report on Carcinogens.

National Technical Information Service (NTIS), 5285 Port
Royal Road, Springfield, VA 22161: (708) 487-4650.

BIBLIOGRAPHIC DATA BASES

Service. Provider ‘File name

Biosis Previews

CA Search

Medlars

NTIS

Hazardline

American Chemical Society
Journal

Excerpta- Medica

IRCS Medical Science Journal

Pre-Med

Bibliographic Refrieval Services
(BRS), 1200 Route 7, Latham,
NY 12110.

1910.1200 Appendix C




1910.1200 Appendix D

OCCUPATIONAL SAFETY AND HEALTH

intl. Pharmaceutical Abstracts

Paper Chem

Biosis Prev. Files

CA Search Files

CAB Abstracts

Chemical Exposure

Chemname

Chemsis Files

Chemzero

Embase Files

Environmental Bibliographies

Enviroline

Federal Research in Progress

IRL Life Science Collection

NTIS

Occupational Safety and
Health (NIOSH)

Lockheed—DIALOG Informa-
tion Service, Inc., 3460 Hill-
view Avenue, Palo Alto, CA
94304.

Paper Chem
SDC—Orbit, SDC Information  CAS Files
Service, 2500 Colorado Ave- Chemdex, 2, 3

nue, Santa Monica, CA NTIS
20406.

National Library of Medicine,
Deportment of Health and

Hazardous Substances Data
Bank (NSDB)

Human - Services, Public Medline files
Health Service, National Toxline Files
Institute of Health, Bethesda,  Cancerlit
MD 20209. RTECS
Chemline

Pergamon International Infor-  Loboratory Hazard Bulletin
mation Corp., 1340 Old
Chain Bridge Rd., McLean,
VA 22101

Questel, Inc., 1625 Eye Street,
NW, Suite 818, Washington,
DC 20006.

Chemical Information System
IC1 (ICIS), Bureou of National
Affairs, 1133 15th Street,
NW, Suite 300, Washington,
DC 20005.

CIS/ILO
Cancernet

Structure and Nomenclature
Search System (SANSS)

Acute Toxicity (RTECS)

Clinical Toxicology of Commer-
cial Products

Oil and Hazardous Materials
Technical Assistance Data

System
CCRIS
CESARS
Occupational Health Services, MSDS
400 Plaza Drive, Secaucus, Hazardline

NJ 07094.

APPENDIX D TG 1910.1200
DEFINITION OF “TRADE SECRET” (MANDATORY)

The following is a reprint of the Restatement of Torts section
757, comment b (1939):

b. Definition of trade secret. A trade secret may consist of
any formula, pattern, device or compilation of information
which is used in one’s business, and which gives him an oppor-
tunity to obtain an advantage over competitors who do not
know or use it. It may be a formula for a chemical compound,
process of manufacturing, treating or preserving materials, a
pattern for a machine or other device, or a list of customers. It
differs from other secret information in a business (see § 759 of
the Restatement of Torts which is not included in this Appendix
in that it is not simply information as to single or ephemeral
events in the conduct of the business, as, for example, the
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amount or other terms of a secret bid for a contract or the sal-
ary of certain employees, or the security investments made or
contemplated, or the date fixed for the announcement of a new
poliey or for bringing out a new model or the like. A trade
secret is a process or device for continuous use in the opera-
tions of the business. Generally it relates to the production of
goods, as, for example, a machine or formula for the production
of an article. It may, however, relate to the sale of goods or to
other operations in the business, such as a code for determining
discounts, rebates or other concessions in a price list or cata-
logue, or a list of specialized customers, or a method of book-
keeping or other office management.

Secrecy. The subject matter of a trade secret must be secret.
Matters of public knowledge or of general knowledge in an
industry cannot be appropriated by one as his secret. Matters
which are completely disclosed by the goods which one markets
cannot be his secret. Substantially, a trade secret is known only
in the particular business in which it is used. It is not requisite
that only the proprietor of the business know it. He may, with-
out losing his protection, communicate it to employees involved
in its use. He may likewise communicate it to others pledged to
secrecy. Others may also know of it independently, as, for
example, when they have discovered the process or formula by
independent invention and are keeping it secret. Nevertheless,
a substantial element of secrecy must exist, so that, except by
the use of improper means, there would be difficulty in acquir-
ing the information. An exact definition of a trade secret is not
possible. Some factors to be considered in determining whether
given information is one's trade secret are: (1) The extent to
which the information is known outside of his business; (2) the
extent to which it is known by emnlaveas and athare invalved
in his business; (3) the extent of measures taken by him to
guard the secrecy of the information; (4) the value of the infor-
mation to him and his competitors; (5) the amount of effort or
money expended by him in developing the information; (6) the
ease or difficulty with which the information could be properly
acquired or duplicated by others.

Novelty and prior art. A trade secret may be a device or
process which is patentable; but it need not be that. It may be a
device or process which is clearly anticipated in the prior art or
one which is merely a mechanical improvement that a good
mechanic can make. Novelty and invention are not requisite for
a trade secret as they are for patentability. These requirements
are essential to patentability because a patent protects against
unlicensed use of the patented device or process even by one
who discovers it properly through independent research.

The patent monopoly is a reward to the inventor. But such is
not the case with a trade secret. Its protection is not based on a
policy of rewarding or otherwise encouraging the development
of secret processes or devices. The protection is merely against
breach of faith and reprehensible means of learning another’s
secret. For this limited protection it is not appropriate to
require also the kind of novelty and invention which is a requi-
site of patentability. The nature of the secret is, however, an
important factor in determining the kind of relief that is appro-
priate against one who is subject to liability under the rule
stated in this section. Thus, if the secret consists of a device or
process which is a novel invention, one who acquires the secret
wrongfully is ordinarily enjoined from further use of it and is
required to account for the profits derived from his past use. If,
on the other hand, the secret consists of mechanical improve-
ments that a good mechanic can make without resort to the
secret, the wrongdoer’s liability may be limited to damages,
and an injunction against future use of the improvements made
with the aid of the secret may be inappropriate.
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