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1. Written Program. New Mexico Tech will review and evaluate this standard practice
instruction:

On an annual basis

When regulatory changes occur that prompt revision of this document

When facility operational changes occur that require a revision of this document
When there is an accident or close-call that relates to this topic

2. General Requirements. New Mexico Tech has established procedures for
“trenching and excavation” undertaken by its employees, through the use of this

policy.

3. Surface Encumbrances and Underground Installations Safety Guidelines. All
surface encumbrances that are located so as to create a hazard to employees will be
reviewed to safeguard employees. The estimated location of utilities such as sewer,
telephone, fiber, gas, electric, water lines, will be determined prior to opening an
excavation.

The following procedures are designed to provide employees of this company with a

system for protection and safe conditions while working in a trenching or excavation

environment. These guidelines are designed for use by all New Mexico Tech

employees.

3.1. Establish the locations of all underground and overhead utilities and services
before beginning trenching or excavation operations.

3.1.1.  Contact utility and service companies to include city owned and advise
them prior to the start of all actual excavation. No exceptions.

3.1.2.  Utility companies and ISD will be contacted:

e Within established local response times. This means 24 hours prior
to beginning excavation work.

e Advised of the proposed work we are doing, and;

e Asked to establish the location of the utility underground installations
prior to the start of actual excavation.

3.1.3. When excavation operations approach the estimated location of
underground lines, the exact location will be determined manually by
means of an old fashioned shovel. When this determination is unclear
it is our policy to immediately contact the owner of the underground
utility.

3.1.4. While any excavation is open, underground installations will be
protected to safeguard our employees.

4. Protection from Hazards Associated with Water Accumulation
4.1. Employees will not work in excavations in which there is accumulated water, or
in excavations in which water is accumulating. No Exceptions.
4.2. Inspect all excavations after any rainfall or other hazard producing occurrence to
determine if any change to the soils capacity to resist the force has occurred.
This will be done by a person that has the competence to do so.
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4.21. In addition to the Safety and Assistant Safety Director, the following
individuals are authorized to inspect trenching operations:

Pete Sanchez, Utility Manager
Leo Guerro, Plumbing Supervisor
Robert Hignight, Construction Manager
Joey Baca, Electrical Supervisor
John Murphy, Heavy Equipment Operator
Rob Lopez, Heavy Equipment Operator
4.2.2. Water will not be allowed to accumulate within an active excavation.

4.3. Excavations subject to runoff from heavy rains will be inspected by one of the
above noted competent individuals.

5. Protection from Superimposed Loads
5.1. Superimposed loads (crane, backhoe and other such equipment working close to
the excavation edges) require extra shoring or other bracing be used to assure
the ability of the soil to resist. The use of mobile equipment near an active
excavation requires vehicle barricades and/or stop blocks.

6. Access and Egress from Excavations
6.1. Means of egress from trench excavations. A ladder or other safe means of
egress will be located in trench excavations that are 4 feet or more in depth so
as to require no more than 25 feet of lateral travel for employees.
6.2. Means of egress from trench excavations. Ladders will be equipped with ladder
platforms at 20-foot intervals.

7. Trench Safety

7.1. Trenches more than five feet deep require shoring or will be laid back to its
angle of repose (stabilized slope).

7.2. In hazardous soil conditions (loosely compacted or rocky) trenches under four
foot need protection.

7.3. There will be at any excavation site, a competently trained person capable of
identifying existing and predictable hazards. These individuals have absolute
authority to take prompt corrective action to eliminate potential hazards. These
individuals have been trained so as to identify soil classifications and protective
systems (shoring, bracing and piling) to be used in accordance with OSHA
Trenching Standards found in 29 CFR 1926.652.

7.4. Trenches more than four (4) feet deep require shoring or will be laid back to a
stable slope. In hazardous soil, trenches under four feet will also be protected.

7.5. Portable trench boxes or sliding trench boxes used in place of shoring and
sloping shall be designed, constructed and maintained to provide protection at
least equal to the required sheeting and shoring.

7.6. Shields shall be installed so as to restrict lateral or other hazardous movement.
Trench boxes and shields shall extend to the bottom of the trench and no less
than eighteen (18) inches above the vertical top of the trench or excavation
face. No employee will be allowed within the trench box during the installation,
removal or relocation.
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8. Exposure to Vehicular Traffic
Employees exposed to public vehicular traffic are required to wear orange warning
vests. This is considered to be required personal protective equipment.

9. Exposure to Falling Loads
9.1. No employee will be permitted underneath loads handled by lifting or digging
equipment.
9.2. Employees will be required to stand away from any vehicle being loaded or
unloaded to avoid being struck by any spillage or falling materials.
9.3. Operators will remain in the cabs of vehicles being loaded or unloaded, in
accordance with §1926.601.

10. Warning Systems for Mobile Equipment
When mobile equipment is operated adjacent to an excavation, or when such
equipment is required to approach the edge of an excavation, and the operator does
not have a clear and direct view of the edge of the excavation, a warning system will
be utilized such as barricades, hand or mechanical signals, or stop logs. If possible,
the grade should be away from the excavation.

11. Personal Protective Equipment (PPE). The following personal protective
equipment has been identified as potentially required whenever trenching:
(1) Hard hat
2) Long sleeve garment
3) Trouser
4) Orange safety vest
5) Safety toes work boot
6) Proper eye and face protection
7) Hearing protection

. o~ o~~~

Note: The first line supervisor on the job site will be responsible for compliance to personal
protective equipment.

12. Stability of Adjacent Structures

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

12.2. Excavation below the level of the base or footing of any foundation or
retaining wall that could be reasonably expected to pose a hazard to
employees will not be permitted except when:

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

12.2.2. The excavation is in stable rock; or

12.2.3. An engineer has approved the determination that the structure is
sufficiently removed from the excavation so as to be unaffected by
the excavation activity: or
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12.2.4. An engineer has approved the determination that such excavation
work will not pose a hazard to employees.
12.3. Sidewalks, pavements and appurtenant structures will not be undermined
unless a support system or another method of protection is provided to protect
employees from the possible collapse of such structures.

13. Protection of Employees from Loose Rock or Soil

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

13.2. Employees will be protected from excavated or other materials or equipment
that could pose a hazard by falling or rolling into excavations. Protection will
be provided by placing and keeping such materials or equipment at least 2
feet from the edge of excavations, or by the use of retaining devices that are
sufficient to prevent materials or equipment from falling or rolling into
excavations.

14. Site Inspections

14.1. Daily inspections of excavations, the adjacent areas, and protective systems
will be made by the competent individuals listed on page 56. An inspection
will be:

14.2. Conducted by the competent person prior to the start of work and as needed
throughout the shift.

14.3. Inspections will also be made after every rainstorm or other hazard increasing
occurrence.

14.4. Where the competent person finds evidence of a situation that could result in a
possible cave-in, exposed employees will be removed from the hazardous
area until the necessary precautions have been taken to ensure their safety.

15. Fall Protection
15.1. Where employees or equipment are required or permitted to cross over
excavations, walkways or bridges with standard guardrails will be provided.
15.2. Adequate barrier physical protection will be provided at all remotely located
excavations. All wells, pits, shafts, etc., will be barricaded or covered. Upon
completion of exploration and other similar operations, temporary wells, pits,
shafts, etc., will be backfilled.

16. Training Requirements
16.1. Initial Training.

16.1.1 New Mexico Tech will provide training to ensure the purpose and
function of the trenching and excavation program is understood by
employees and the knowledge and skills required for safe trenching
and excavation operations is acquired by all affected employees. The
training shall include as a minimum, the following:

16.1.2. Training in the recognition of applicable hazards associated with
trenching and excavation operations.
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16.1.3. Each affected employee will be instructed in the purpose and use of
this standard practice instruction.

16.1.4. All other employees whose work operations are or may be in an area
where trenching and excavation operation are conducted shall be
instructed to an awareness level about the procedures, and
prohibitions relating to work in such areas. (Outside contractors)

16.2. Refresher Training.

16.2.1. Retraining shall be provided for all authorized and affected employees
whenever there is a change in their job assignments, a change in
equipment or processes that present a new hazard, or when there is a
change in these procedures. Note: Retraining (to include a procedural
review) will also be provided whenever there is a "close-call" or these
procedures fail.

16.2.2. Additional retraining shall also be conducted whenever a periodic
inspection reveals, or the Safety Director has reason to believe that
there are deviations from or inadequacies in the employee's
knowledge or use of these procedures.

17. Protection of Employees in Excavations
17.1. Each employee in an excavation will be protected from cave-ins by an
adequately designed protective system except when:
17.1.1. Excavations are made entirely in stable rock; or
17.1.2. Excavations are less than 4 feet in depth and examination of the
ground by a competent person provides no indication of a potential
cave-in.

18. Design of Sloping and Benching Systems
18.1. The slopes and configurations of sloping and benching systems will be
properly selected and constructed as follows:
18.1.1. Option 1 - Allowable configurations and slopes. Excavations will be
sloped at an angle not steeper than one and one-half horizontal to one
vertical (34 degrees measured from the horizontal), unless the
employer uses one of the other options listed below.
18.1.2. Option 2 - Determination of slopes and configurations is made using
29CFR §1926.652 Appendices A and B Maximum allowable slopes,
and allowable configurations for sloping and benching systems.
18.1.3. Option 3 - Designs using other tabulated data. Designs of sloping or
benching systems will be selected from and in accordance with
tabulated data, such as approved tables and charts. The tabulated
data will be in written form and will include:
¢ |dentification of the parameters that affect the selection of a sloping
or benching system drawn from such data;

¢ |dentification of the limits of use of the data, to include the magnitude
and configuration of slopes determined to be safe;

e Explanatory information as may be necessary to aid the user in
making a correct selection of a protective system from the data.

Safety & Health Program 6
9/20/04 Revision



18.2. Sloping and benching systems not utilizing Option (1) or Option (2) or Option
(3) will be approved by an engineer. Designs will be in written form and will
include at least the following:

18.2.1. The magnitude of the slopes that were determined safe for the
particular project;

18.2.2 The configurations that were determined to be safe for the particular
project;

Note: The supervisor will maintain a written safety evaluation program, in a work truck
at all times.

19. Design of Support Systems, Shield Systems, and other Protective Systems
19.1. Designs of support systems, shield systems, and other protective systems will
be selected and constructed in accordance with the following options:
19.1.1. Option 1 - Designs using Appendices A, C and D of 29CFR
§1926.652. Designs for timber shoring in trenches will be
determined in accordance with the conditions and requirements set
forth in appendices A and C. Designs for aluminum hydraulic
shoring will be in accordance with appendix D of 29CFR §1926.652,
but if manufacturer's tabulated data cannot be utilized, designs will
be in accordance with appendix D.
19.1.2. Option 2 - Designs using Manufacturer's Tabulated Data. Design of
support systems, shield systems, or other protective systems that are
drawn from manufacturer's tabulated data will be in accordance with
all specifications, recommendations, and limitations issued or made
by the manufacturer.
19.1.2.1. Deviation from the specifications, recommendations, and
limitations issued or made by the manufacturer will only
be allowed after the manufacturer issues specific written
approval.

19.1.2.2. Manufacturer’'s specifications, recommendations, and
limitations, and manufacturer's approval to deviate from
the specifications, recommendations, and limitations will
be in written form at the jobsite during construction of the
protective system. After that time this data may be stored
off the jobsite, but a copy will be made available to OSHA
upon request.

20. Materials and Equipment used for Protective Systems

20.1. Materials and equipment used for protective systems will be free from damage
or defects that might impair their proper function.

20.2. Manufactured materials and equipment used for protective systems will be
used and maintained in a manner that is consistent with the recommendations
of the manufacturer, and in a manner that will prevent employee exposure to
hazards.
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20.3. When material or equipment that is used for protective systems is damaged, a
competent person will examine the material or equipment and evaluate its
suitability for continued use. If the competent person cannot assure the
material or equipment is able to support the intended loads or is otherwise
suitable for safe use, then the material or equipment will be removed from
service.

21. Installation and Removal of Support Systems
21.1. General requirements.

21.1.1. Members of support systems will be securely connected together to

prevent sliding, falling, kickouts, or other predictable failure.

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

21.1.3. Individual members of support systems will not be subjected to loads
exceeding those which those members were designed to withstand.

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

21.1.5. Removal will begin at, and progress from, the bottom of the
excavation. Members will be released slowly so as to note any
indication of possible failure of the remaining members of the structure
or possible cave-in of the sides of the excavation.

21.1.6. Backfilling will progress together with the removal of support systems
from excavations.

22. Sloping and Benching Systems
22.1. Employees will not be permitted to work on the faces of sloped or benched
excavations at levels above other employees except when employees at the
lower levels are adequately protected from the hazard of falling, rolling, or
sliding material or equipment.

23. Shield Systems

23.1. Shield systems will not be subjected to loads exceeding those which the
system was designed to withstand.

23.2. Shields will be installed in a manner to restrict lateral or other hazardous
movement of the shield in the event of the application of sudden lateral loads.

23.3. Employees will be protected from the hazard of cave-ins when entering or
exiting the areas protected by shields.

23.4. Employees will not be allowed in shields when shields are being installed,
removed, or moved vertically.

23.5. Excavations of earth material to a level not greater than 2 feet (.61 m) below
the bottom of a shield will be permitted, but only if the shield is designed to
resist the forces calculated for the full depth of the trench, and there are no
indications while the trench is open of a possible loss of soil from behind or
below the bottom of the shield.
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24. Applicable Definitions
Accepted Engineering Practices - means those requirements which are
compatible with standards of practice required by a registered professional engineer.
Aluminum Hydraulic Shoring - means a pre-engineered shoring system
comprised of aluminum hydraulic cylinders (crossbraces) used in conjunction with
vertical rails (uprights) or horizontal rails (wales). Such system is designed
specifically to support the sidewalls of an excavation and prevent cave-ins.
Benching (Benching System) - means a method of protecting employees from
cave-ins by excavating the sides of an excavation to form one or a series of
horizontal levels or steps, usually with vertical or near-vertical surfaces between
levels.
Cave-In - means the separation of a mass of soil or rock material from the side of an
excavation, or the loss of soil from under a trench shield or support system, and its
sudden movement into the excavation, either by falling or sliding, in sufficient
quantity so that it could entrap, bury, or other wise injure and immobilize a person.
Competent Person - means one who is capable of identifying existing and
predictable hazards in the surroundings, or working conditions which are unsanitary,
hazardous, or dangerous to employees, and who has authorization to take prompt
corrective measures to eliminate them.
Cross Braces - mean the horizontal members of a shoring system installed
perpendicular to the sides of the excavation, the ends of which bear against either
uprights or wales.
Excavation - means any man-made cut, cavity, trench, or depression in an earth
surface, formed by earth removal.
Faces or Sides - means the vertical or inclined earth surfaces formed as a result of
excavation work.
Failure - means the breakage, displacement, or permanent deformation of a
structural member or connection so as to reduce its structural integrity and its
supportive capabilities.
Hazardous Atmosphere - means an atmosphere which by reason of being
explosive, flammable, poisonous, corrosive, oxidizing, irritating, oxygen deficient,
toxic, or otherwise harmful, may cause death, illness or injury.
Kickout - means the accidental release or failure of a cross brace.
Protective System - means a method of protecting employees from cave-ins, from
material that could fall or roll from an excavation face or into an excavation, or from
the collapse of adjacent structures. Protective systems include support systems,
sloping and benching systems, shield systems, and other systems that provide the
necessary protection.
Ramp - means an inclined walking or working surface that is used to gain access to
one point from another, and is constructed from earth or from structural materials
such as steel or wood.
Sheeting - means the members of a shoring system that retain the earth in position
and in turn are supported by other members of the shoring system.
Shield (Shield System) - means a structure that is able to withstand the forces
imposed on it by a cave-in and thereby protect employees within the structure.
Shields can be permanent structures or can be designed to be portable and moved
along as work progresses. Additionally, shields can be either premanufactured or
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job-built in accordance with 1926.652. Shields used in trenches are usually referred
to as "trench boxes" or "trench shields."

Shoring (Shoring System) - means a structure such as a metal hydraulic,
mechanical or timber shoring system that supports the sides of an excavation and
which is designed to prevent cave-ins.

Sloping (Sloping System) - means a method of protecting employees from cave-
ins by excavating to form sides of an excavation that are inclined away from the
excavation so as to prevent cave-ins. The angle of incline required to prevent a
cave-in varies with differences in such factors as the soil type, environmental
conditions of exposure, and application of surcharge loads.

Stable Rock - means natural solid mineral material that can be excavated with
vertical sides and will remain intact while exposed. Unstable rock is considered to
be stable when the rock material on the side or sides of the excavation is secured
against caving-in or movement by rock bolts or by another protective system that
has been designed by a registered professional engineer.

Structural Ramp - means a ramp built of steel or wood, usually used for vehicle
access. Ramps made of soil or rocks are not considered structural ramps.

Support System - means a structure such as underpinning, bracing, or shoring,
which provides support to an adjacent structure, underground installation, or the
sides of an excavation.

Tabulated Data - means tables and charts approved by a registered professional
engineer and used to design and construct a protective system.

Trench (Trench Excavation) - means a narrow excavation (in relation to its length)
made below the surface of the ground. In general, the depth is greater than the
width, but the width of a trench (measured at the bottom) is not greater than 15 feet
(4.6 m) or less (measured at the bottom of the excavation), the excavation is also
considered to be a trench.

Uprights - means the vertical members of a trench shoring system placed in contact
with the earth and usually positioned so that individual members do not contact each
other. Uprights placed so that individual members are closely spaced, in contact with
or interconnected to each other, are often called "sheeting."

Wales - means horizontal members of a shoring system placed parallel to the
excavation face whose sides bear against the vertical members of the shoring
system or earth.
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