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PURPOSE

Establish a uniform guideline for responses to rescue situations involving trenches.

RESPONSIBILITY

1. All Chief and Company Officers have the responsibility to comply with and ensure that the personnel under their command are adequately trained, fully understand, and comply with this guideline.

2. All firefighters have the responsibility to learn and follow this guideline.
DEFINITIONS

1. Benching - 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.

2. 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 otherwise injure or immobilize a person.

3. Competent Person - means someone who is capable of identifying existing and potential hazards in the surroundings, or working conditions that are unsanitary, hazardous, or dangerous to employees, and who has authorization to take prompt corrective measures to eliminate them. Competent Person is responsible for completing the Competent Person Checklist Form found in Attachment I
4. Excavation - means any man-made cut, cavity, trench, or depression in an earth surface, formed by earth removal. 
5. 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.

6. 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 a permanent structure or can be designed to be portable and moved along as work progresses.  Shields used in trenches are usually referred to as a “trench box” or “trench shield”.

7. Shoring (Shoring System) - means an engineered support system constructed of timber or mechanical systems. Mechanical systems can include aluminum hydraulic, screw jack, or pneumatic. Shoring systems consist of uprights, cross braces, wales, struts and sheeting designed to support the sidewalls of an excavation and prevent cave-ins when sloping is impractical.

8. 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 varies with differences in such factors as the soil type, environmental conditions of exposure, and application of surcharge loads.

9. Soil Type - Soils are characterized by their physical properties and typed A, B, or C.
10. Tabulated Data - tables and charts approved by a registered professional engineer and used to design and construct a protective system.
11. Uprights - means the vertical members of a trench shoring system placed in contact with 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.”

12. Wales - are horizontal members of shoring system placed in the direction of the excavation face whose sides bear against the vertical members of the shoring system or earth (the uprights or sheeting).
GUIDELINE

A. Incident Priorities

1. Life Safety

2. Incident Stabilization

3. Property Conservation 

B. Locating the Victim
1. Like water rescues, the last known position of the victim should be determined as best as possible. Trench rescue victims tend to be buried in one of two ways.  In many cases victims are found “frozen” in the act of the job they were performing, in other cases, victims are “washed-away” from the area they were working in, much like being caught in a “dirt avalanche”.  You should seek as much information as you can from co-workers regarding victim’s last known position.

2. If the victim is only partially buried, attach a line to him as soon as possible so that he may be relocated quickly in the event of another cave-in.  If the victim is completely buried, consider marking the dirt with a powder extinguisher.

C. General Objectives
1. Rescue Mode
a. If Command determines that the buried victim has at least a good probability for survival, all operations are to be considered in the rescue mode.  
b. The gain must be worth the risk of the rescuer’s safety.

c. Once you have determined where the victim is most likely to be, ensure the following:

1. Remove the hazards
2. Protect the trench edges
3. Shore the area most likely to protect the victim from additional cave-ins
a. Shore on either side of the first one to give rescue personnel an area to work in 
b. As the rescue progresses, the shoring operation may have to be extended in one direction or the other to find and expose the victim
c. All shoring operations must follow Equipment Manufacturer’s specifications, Tabulated Data, Department of Safety and Professional Services (DSPS) and OSHA Requirements
d. Remember, never work outside the last cross brace…this is the most dangerous part on the trench.

2. Body Recovery Mode
a. If Command determines that the buried victim has a poor probability for survival, all operations are to be considered in the body recovery mode

b. In this mode, the trench is to be sloped whenever possible in order to access the body
c. All operations must follow Equipment Manufacturer’s specifications, Tabulated Data, DSPS and OSHA Requirements
D. Protective Clothing
1. The following protective clothing shall be worn by responding personnel:

a. Hard Hats (wildland helmets) 
b. Gloves 
c. Wildland pants and coats (if necessary)

d. Safety glasses or goggles

e. Wildland boots or bunker boots
E. Digging
1. Rescue Mode  
a. Digging should be done by hand with small tools.  (Cut-down hoes and shovels work well)  
b. When victim location is unknown, the dirt that is excavated should be removed completely from the trench to keep you from having to move it twice  
c. Filling and raising five gallon buckets by rope works well

d. Order the City’s Vacuum Truck for removing dirt

e. Digging should be vigorous, but gentle…the victim may be only a few inches down
f. Rotate personnel often so that the digging will continue at a fast pace

2. Body Recovery Mode
a. Heavy machinery may be used in body recovery activities along with hand digging.

F. Installing PROSPAN Pneumatic Shoring

1. PROSPAN pneumatic shores shall be installed in progression from the top of the trench to the bottom of the trench as required
2. Horizontal and vertical shore placement requirements are found in the MAXIMUM ALLOWABLE SPACING table contained within the tabulated data 
3. UNDER NO CIRCUMSTANCES shall the installer be positioned deeper than their waist in an unprotected trench 
4. The installer must, at all times, remain within the protective system
5. Determine the appropriate shoring configuration as required by the manufacturer’s tabulated data
6. Select the proper size and number of PROSPAN shores needed to shore the trench effectively
7. Position the plywood, timber uprights or Wale-Plates as required
8. Ensure that the 5/8” pin has been removed from the piston and that the Outer Collar is positioned properly over the Inner Collar
9. Positioned no lower than their waist, the installer descends the ladder. The air hose is connected to the PROSPAN and is then lowered with webbing to the 2’ depth, leveled and then pressurized as required.
10. The command for pressurizing the hose is “SHOOT and HOLD”
11. While maintaining the install pressure on the PROSPAN shore, the installer descends the ladder no further than waist high to the level of the shore. The installer grasps the collar handles and slowly rotates the collar clockwise until the piston hole that is closest to the collar is identified. The installer then inserts the 5/8” pin through the hole.
12. With the pin positioned in the appropriate hole, the installer rotates the collar clockwise until the collar engages the pin. Once engaged, the installer continues to rotate the collar until they hear a click as the trigger seats itself in the closest trigger catch. Once the click is heard, the PROSPAN is now locked in extension.
13. The installer calls for the air pressure to be dumped and then removes the air supply for positioning of the next PROSPAN
14. The command for the operation in #13 is “RELEASE”
G. Removal Procedures
1. PROSPAN pneumatic shores shall be removed from a trench in progression from the bottom of the trench to the top of the trench 
2. It is strongly recommended that backfilling occur as each shore is removed
3. Firefighter enters the trench and attaches the air supply to the PROSPAN and then secures the removal webbing/rope to each end of the shore 
4. The firefighters outside of the trench hold the removal webbing/rope
5. The worker in the trench calls for the PROSPAN to be pressurized with the same amount of pressure that it was installed with
6. With the air pressure maintained on the PROSPAN, the firefighter grasps the handles of the collar and then, with the heel of one hand, depresses the spring loaded trigger mechanism and then rotates the collar counterclockwise until the collar no longer engages the piston pin. While continuing to hold air pressure on the shore, the pin is removed from the piston hole and the firefighter ascends the ladder until they are waist-high to the next installed shore. The worker then calls for the pressure to be dumped and the strut can be removed from the trench.
7. This procedure is continued until all shores have been removed
H. General Operations

1. Never Enter an Unshored and/or Unprotected Trench
2. Keep all persons out of an unsafe trench…use police intervention if necessary

3. All soils are classified as Class C-60 or C-80 (depending on visual test) and must be protected as such
4. Create a 300’ perimeter around the scene

5. Create a 50’ Hot Zone around the excavation or trench

6. Park all necessary equipment at the edge of the perimeter

7. Park all unnecessary equipment at least 300’ away

8. Stop all traffic within 300’

9. Trench atmosphere must be monitored and vented, or SCBA must be worn if air quality is dangerous with the exception of LEL where entry is prohibited until atmosphere is safe.
10. Keep non-essential personnel away from the trench walls

11. Move spoil pile and any other material at least a distance equal to the depth of the trench
12. Look for tension cracks which can be found approximately one half to three quarters of the depth of the trench from the trench wall.
13. If a tension crack is found, mark its location with spray paint.

14. Top cross braces should be within 2 feet of top

15. Bottom cross braces should be within 2 ½ feet of bottom (except as shown by PROSPAN tabulated data)
16. If you dig deeper than 2½ feet below bottom cross brace, you must add another brace

17. Remove all personnel from trench before raising patient (in case the raising operation disturbs the shoring)

18. All underground installations are to be located and safeguarded (protected, supported, or removed) as necessary, to safeguard employees

19. A ladder should be located in all trenches 4 feet or deeper 
20. The ladder must extend 3 feet above the top of the highest trench wall or the highest point of the protective device (whichever is greater)  
21. Ladders must be so located as to require no more than 25 feet of lateral travel

22. When exposed to traffic, employees shall wear warning a Class 2 vest or other clothing marked for high visibility and at night Class III garments.
23. No one is permitted underneath loads handled by lifting or digging equipment

24. Personnel are required to stand away from any vehicle being loaded or unloaded

25. When mobile equipment is being operated adjacent to a trench and the operator does not have a clear view of the trench, use the following: barricades, stop logs, or hand signals from an observer

26. If water accumulation occurs in the trench, you must protect the trench from cave-in with special systems or remove the accumulated water with equipment

27. If the stability of adjacent structures is affected, systems such as bracing, shoring, or underpinning must be used on such structures.  Sidewalks, pavements, curbs, and all appurtenant structures shall not be undermined unless a support system is used.

28. Mobile or other stationary surface encumberments should be kept at least 2 feet from the edge of the trench.  Fencing or other means must be used to keep the spoil pile from rolling into the trench.

29. Cooperate and assist with all investigative agencies

I. Other Protective Systems
1. Other protective systems available for use on scene are as follows:
a. Sloping and Benching

1. SLOPING – The sloping of the sides of the trench or excavation must be inclined away from the trench or excavation at an angle of 1.5 feet wide for every 1 foot in depth (Figure1).
2. BENCHING – The benching of the sides of the trench or excavation must be inclined away from the trench or excavation benched with 4 feet horizontal and 2.5 feet vertical stops to the surface of the excavation (Figure 2).

b. Shielding – May be on location for use
1. The shield must extend at least to the top of the trench.  If the shield is located below the trench mouth, the trench section is to be sloped at the above noted angle

2. Employees are not allowed in shields during installation, removal, or movement of the shields within the trench

3. Employees and escape ladders are only allowed within the shielded area.

4. All shields are to be used according to the manufacture’s tabulated data.  If multiple shields are used, they are to be connected using appropriate locking devices.

J. Incident Termination

1. Upon termination of the incident the following shall be completed:

a. All equipment is cleaned and inspected for damage

b. All equipment is returned to stored location

c. All written reports are complete

d. Critical Incident Stress Debriefing is order

e. Review of incident is complete

K. On Scene Assignments - A Trench Rescue or recovery requires the establishment of the following group with the following teams:

1. Technical Rescue Group Leader
a.  Responsible for coordination of the actual rescue operation and the teams associated with all activity in the “rescue area.”
b. Reports directly to Operations Section Chief (Ops).  In the absence of an Operations Section Chief he/she reports directly to Incident Command (IC).

2. Site Control Team (3 Firefighters)

a. Responsible for establishing control zones, fire suppression, logistics of incoming resources, placement of resource apparatus and lighting systems.  

b. Team Leader reports directly to Technical Rescue Group Leader.

3. Equipment / Rigging Team (2 Firefighters)

a. Responsible for the establishment of equipment staging site, and the physical stockpile of equipment necessary to perform the rescue.  

b. Rigging may become a separate team responsible for installation of the protective system.  
c. Team Leader reports directly to Technical Rescue Group Leader.

4. Air Quality Team (3 Firefighters)
a. Responsible for continuous atmospheric monitoring / ventilation of the trench / excavation. 

b. Team Leader reports directly to Technical Rescue Group Leader.

5. Entry Division Team(all technical rescue)

a. Responsible for being properly equipped to enter the trench to perform digging and prepare victim(s) for removal from trench

b. Team Leader reports directly to Technical Rescue Group Leader.

6. Technical Rescue Safety (Assistant Safety Officer – 1 Firefighter)

a. Responsible for observing and checking all technical aspects of the rescue.  

b. Works directly with the Fire Department’s Safety Officer.  

c. Reports to IC, Safety and to the Technical Rescue Group Leader.

7. Initially limited technical rescue personnel may perform multiple tactical/task assignments. 

8. The use of fire suppression personnel is an integral part of a successful rescue.  

9. As the incident escalates in size or complexity, the command organization should also increase in size.

References: Risk and frequency classification information -http://firefighterclosecalls.com/sopsog.php, Wisconsin Department of Safety and Professional Services Comm 332, Title 29 CFR Part 1926, PROSPAN Operator’s Manual


Attachment I
Trenching – Competent Person Checklist Form

Excavation Location:  ___________________________________________
      Date: ___________________

Work performed: _________________________________   Competent Person ___________________________

1. Soil Classification (Type C-60 or C-80): ________ 
Comments: _______________________________________

2. Surface Encumbrances: 
Yes [   ]     No [   ]
Comments: __________________________________________

3. Utilities Involved: 

Yes [   ]     No [   ]
List Utilities:____________________________________________

4. Diggers Hotline Marked?
Yes [   ]     No [   ]

5. Overhead Lines:   Yes [   ]       No [   ]
Comments: ___________________________________

6. Trench Dimensions:  Length ______ Width ______ Depth ______ *Protective system required over 5’.
7. Method of Protective System:

a. Shield:    Yes [   ]      No [   ]
Comments: __________________________________

b. Shoring:   Yes [   ]     No [   ]
Comments: __________________________________

c. Sloping:   Yes [   ]     No [   ]
Comments: __________________________________

8. Air Quality Readings (Best Practice)

Top
  4’
    8’
    12’    
     16’

a. Oxygen (>19.5%)
_____    _____     _____     _____     _____

b. CO (<35 ppm)

_____    _____     _____     _____     _____

c. H2S (<10 ppm)

_____    _____     _____     _____     _____

d. LEL (<10%)

_____    _____     _____     _____     _____

9. Ventilation Available and Tested:    Yes [   ]
     No [   ]
Comments: ________________________________

10. Is there water in the trench?
Yes [   ]
     No [   ]
Will Pump be Use to Remove Water?
Yes [   ]
     No [   ]

11. Ladder used?   Yes [   ]     No [   ]
*Required at 4’- must extend 3’ above trench – no more than 25’ away
12. Proper PPE Provided?

Yes [   ]     No [   ]
List PPE used:
_____________________________________

13. Adequate Traffic Controls in Place?  





Yes [   ]     No [   ]

14. Adequate Pedestrian/Sidewalk Protection in Place?

Yes [   ]     No [   ]

15. Adequate Trench Opening Protection in Place?


Yes [   ]     No [   ]

16. Trench Opening Protection devices used?

a. Barricades:



Yes [   ]     No [   ]

b. Fencing:



Yes [   ]     No [   ]

c. Steel Plate:



Yes [   ]     No [   ]

17. What is the Rescue Plan?  _____________________________________________ List if other than calling 911.

18. List employees on job:_______________________________________________________________________

Competent Person (Must Have Knowledge and Authority):  
_________________________________________ 

Signature
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