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Heavy Equipment Operations Standards and Competencies
Construction/Heavy Equipment/Earthmoving Equipment Operation (49.0202)
Industry Standard: National Center for Construction Education & Research (NCCER) Heavy Equipment Operations, Level 1 (2012)
https://www.nccer.org/workforce-development-programs/disciplines/craft-details/heavy-equipment-operators
Note: MACTE has approved NCCER Core Curriculum and Heavy Equipment Operations Levels 1 as accepted standards.
Framework, Duties and Tasks:
1. Orientation to the Trade
a. Explain the basic terminology, types, and uses of equipment.

b. Identify career opportunities available to heavy equipment operators and explain the purpose and objectives of an apprentice training program.

c. Explain the responsibilities and characteristics of a good operator.

d. Explain the importance of heavy equipment safety.

2. Heavy Equipment Safety

a. Explain the importance of safety when working with heavy equipment.

b. State the purposes of signs, tags, barricades, and lockout/tagout used on construction sites.
c. Describe the long- and short-term health effects, first-aid measures, handling and storage, and/or required personal protective equipment (PPE) for a chemical using a material safety data sheet (MSDS). 
d. Identify safeguards used in a highway construction work zone.

e. State general guidelines for safe operation, maintenance, and transportation of heavy equipment.

f. Explain the dangers of working around an excavation area with heavy equipment.
g. Performance Tasks:

i. Demonstrate how to use various types of personal protective equipment (PPE): hard hat; safety glasses; ear protection; gloves; safety harness; reflective safety vest.

ii. Place barricades and temporary traffic control devices for a highway construction zone. 

iii. Demonstrate how to use flags or paddles to control traffic. 
3. Identification of Heavy Equipment

a. Identify the various types of heavy equipment and explain their primary uses.

b. Identify and explain the systems that make up the drive system used on heavy equipment.
c. Explain the basics of a hydraulic system and identify hydraulic components.

d. Performance Tasks:

i. Identify the various types of heavy equipment and their uses. 

ii. Identify the basic parts of each type of equipment and explain the differences in models of type of equipment. 
4. Basic Operational Techniques

a. Describe basic prestart activities for heavy equipment machinery.

b. Describe basic safety measures associated with operating heavy equipment.

c. Explain how to properly start, operate, and shut down the following types of heavy equipment: utility tractors, dozers, loaders, backhoes, excavators, compaction equipment, motor graders, scrapers, on-road dump trucks, forklifts, skid steers, and trenchers.
d. Performance Task:

i. Perform basic prestart inspection, startup, operational movement, and shutdown for the following types of heavy equipment: utility tractors; dozers; loaders; backhoes; excavators; compaction equipment; motor graders; scrapers; on-road dump trucks; off-road dump trucks; forklifts; skid steers; trenchers. 
5. Utility Tractors

a. Identify the operating controls of a typical utility tractor.

b. Describe the different types of transmissions used on utility tractors.

c. Explain the safety measures necessary to operate utility tractors and hydraulic systems.

d. Describe the proper methods for operating a utility tractor on slopes or hills.

e. Explain the proper method for adjusting a drawbar.

f. Perform prestart inspection and maintenance procedures.

g. Start, warm up, and shut down a gasoline-powered and diesel-powered tractor engine.

h. Perform basic maneuvering with a tractor.

i. Attach implements to a drawbar, three-point hitch, or power takeoff.

j. Connect hydraulic-powered attachments to the tractor.
k. Performance Tasks:

i. Perform prestart inspection and maintenance procedures. 

ii. Properly start, warm up, and shut down a gasoline-powered and diesel-powered engine tractor. 

iii. Perform basic maneuvering with a tractor. 

iv. Attach implements to a drawbar and three-point hitch. 

v. Attach and detach implements to a power takeoff. 

6. Introduction to Earthmoving

a. Identify and explain earthmoving terms and methods. 

b. Describe how to safely set up and coordinate earthmoving operations. 

c. Identify and explain earthmoving operations. 

d. Identify and explain soil stabilization methods. 

e. Identify the best equipment for performing a given earthmoving operation. 

f. List, in the correct order, the steps involved in an earthmoving operation.

g. Performance Tasks:

i. Draw a plan for basic earthmoving operations: clearing and grubbing; excavating the foundation; constructing embankments; backfilling; compacting.

ii. Lay out a basic earthmoving operation. 

iii. Identify and select the proper equipment for a given earthmoving operation. 
7. Grades
a. Explain the terms used in grade work.

b. Identify types of stakes and explain markings on grade stakes and benchmark (BM) stakes.

c. Identify equipment used by operators to check stakes.

d. Explain different types of slopes and slope ratio.

e. Check horizontal and vertical distance of cut and fill slope stakes.

f. Check finish subgrade on a cross slope.
g. Performance Tasks:

i. Identify types of stakes and markings on stakes. 

ii. Check horizontal and vertical distances of cut and fill slope stakes. 

iii. Check finish subgrade on a cross slope. 
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