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Identify, Characterize, and Assess Hazards

Assess the Vulnerability of Critical Assets to 
specific Hazards

Determine the Risk (i.e. the expected 
consequences of specific types of attacks on 
specific assets)

Identify ways to Reduce those Risks-Safety 
Protocols   Especially for Confined Space Entry

Prioritize  Risk Reduction Measures

Risk Management Strategies
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Biological

Chemical

Electrical

Physical

Mechanical

Common Threats
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                              |  Private  ||           |           |           |           |  

        Characteristic        |  industry ||           |           |           |   Trade,  ||  Profes -   |  

                              | (2)(3)(4) || Construc -  |  Manufac -  |   Total   | transpor -  ||   sional  |  

                              |           ||    tion   |   turing  |  service  | tation and||    and    |  

                              |           ||           |           | providing |utilities     bu siness  |  

                              |           ||           |           |           |           ||  services |  

Total cases...................|1,158,870  ||  135,350  |  187,200  |  809,420  |  359,770  ||   88,260  |  

Nature of injury or illness:  |            ||           |           |           |           ||           |  

  Sprains, strains, tears.....|  444,510  ||   44,380  |   62,840  |  330,520  |  148,300  ||   33,040   |  

  Bruises, contusions.........|  101,340  ||    8,380  |   15,320  |   74 ,870  |   34,650  ||    7,760  |  

  Cuts, lacerations...........|   91,270  ||   15,560  |   18,770  |   54,790  |   25,280  ||    5,480  |  

  Punctures...................|   15,730  ||    4,820  |    3,480  |    7,060  |    3,250  ||    1,480  |  

  Fractu res...................|   94,950  ||   17,350  |   16,800  |   56,960  |   27,430  ||    6,260  |  

  Heat burns..................|   17,490  ||    1,250  |    3,390  |   12,570  |    2,890  ||      600  |  

  Carpal tunnel syndrome......|   11,940  ||      280  |    4,170  |    7,420  |    3,100  ||    1,430  |  

  Tendonitis..................|    4,380  ||      320  |    1,370  |    2,630  |      900  ||      470  |  

  Chemical burns..............|    6,130  ||      540  |    1,470  |    3,890  |    1,040  | |      320  |  

  Amputations.................|    7,320  ||      870  |    3,090  |    3,010  |    1,390  ||      270  |  

  Multiple traumatic injuries |   46,820  ||    6,750  |    7,380  |   31,730  |   13,690  ||    4,030  |  

Part of body affected by the   |           ||           |           |           |           ||           |  

 injury or illness:           |           ||           |           |           |           ||           |  

  Head........................|   78,370  ||   10,590  |   13,930  |   51,450  |   23,370  ||    5,960  |  

   Eye........................|   33,010  ||    5,200  |    8,150  |   18,460  |    8,320  ||    1,960  |  

  Neck........................|   17,050  ||    1,870  |    1,920  |   12,960  |    5,880  ||    1,470  |  

  Tru nk.......................|  384,650  ||   41,210  |   58,020  |  277,460  |  128,270  ||   26,940  |  

   Shoulder...................|   75,580  ||    8,220  |   13,740  |   52,220  |   26,930  ||    4,850  |  

   Back.......................|  235,960  ||   22,600  |   31,120  |  177,900  |   78,070  ||   16,980   |  

  Upper extremities...........|  269,240  ||   31,830  |   61,930  |  169,880  |   72,350  ||   20,270  |  

   Arm........................|   54,260  ||    6,880  |    9,700  |   36,520  |   16,470   ||    3,500  |  

   Wrist......................|   51,620  ||    3,770  |   10,630  |   36,690  |   14,740  ||    5,480  |  

   Hand, except finger........|   47,920  ||    7,490  |   10,060  |   29,370  |   12,330  ||    3,480  |  

   Finger............... ......|  101,650  ||   12,530  |   28,610  |   57,900  |   25,350  ||    6,510  |  

  Lower extremities...........|  260,580  ||   34,340  |   34,880  |  183,860  |   85,420  ||   19,800  |  

   Knee.......................|   94,500  ||   11,920  |   12,210  |   67,830  |   29,390  ||    6,680  |  

   Ankle......................|   62,660  ||    8,490  |    6,690  |   45,960  |   20,630  ||    5,730  |  

   Foot, except toe...........|   43,970  ||    5,870  |    7,170  |   29,400  |   14,950  ||    2,940  |  

   Toe........................|   11,630  ||    1,590  |    1,870  |    7,950  |    4,990  ||      470  |  

  Body systems................|   17,710  ||    1,600  |    2,200  |   13,640  |    5,110  ||    2,150  |  

  Multiple parts..............|  120,950  | |   12,900  |   13,170  |   92,250  |   35,800  ||   10,950  |  

Source of injury or illness:  |           ||           |           |           |           ||           |  

  Chemicals and chemical      |           ||           |           |           |           ||           |  

   products...................|   17,340  ||    1,290  |    3,910  |   11,300  |    3,450  ||    1,430  |  

  Containers..................|  136,750  ||    5,770  |   20,720  |  108,290  |   70,480  ||    7,130  |  

  Furniture and fixt ures......|   46,220  ||    2,930  |    5,220  |   37,920  |   15,610  ||    3,540  |  

  Machinery...................|   69,160  ||    8,440  |   23,130  |   35,220  |   17,890  ||    4,620  |  

  Parts and materials.........|  116,570  ||   29,880  |   34, 480  |   49,120  |   33,220  ||    5,280  |  

  Floors, walkways, ground    |           ||           |           |           |           ||            |  

   surfaces...................|  230,520  ||   29,320  |   24,210  |  172,120  |   65,630  ||   19,420   |  

  Tools, instruments, and     |           ||           |           |           |           ||           |  

   equipment..................|   78,350  ||   15,470  |   13,560  |   47,550  |   17,930  ||    6,150  |  

  Vehicles....................|   97,92 0  ||    7,330  |    9,700  |   78,180  |   46,770  ||    9,210  |  

  Person, injured or ill      |           ||           |           |           |           ||           |  

   worker.....................|  169,960  ||   16,490  |   32,900  |  117,560  |   50,940  ||   14,810  |  

   Worker motion or position..|  165,150  ||   15,910  |   32,300  |  114,020  |   49,200  ||   14,380   

vent or exposure leading to  |           ||           |           |           |           ||           |  

 injury or illness:            |           ||           |           |           |           ||           |  

  Contact with objects and    |           ||           |           |           |           ||           |  

   equipment..................|  317,550  ||   47,870  |   70 ,210  |  188,890  |   95,480  ||   20,140  |   

   Struck by object...........|  162,840  ||   27,000  |   31,110  |   99,320  |   49,270  ||   10,530  |  

   Struck against object......|   75,730  ||   10,670  |   13,410  |   49,620  |   23,820  ||    5,130  |  

   Caught in equipment or     |           ||           |           |           |           ||           |  

    object....................|   53,590  ||    5,510  |   20,090  |   25,670  |   15,040  ||    3,020  |  

  Fall to lower level.........|   77,3 00  ||   19,870  |    7,370  |   47,790  |   23,470  ||    6,490  |  

  Fall on same level..........|  166,530  ||   12,570  |   18,790  |  132,470  |   47,610  ||   13,360  |  

  Slip, trip, loss of         |           ||           |           |           |            ||           |  

    balance •without fall......|   37,730   |    3,770  |    4,820  |   28,140  |   11,110   |    3,510     

  Overexertion................|  264,930  ||   23,540  |   39,360  |  198,170  |   94,130  ||   16,050  |   

   Overexertion  in lifting....|  140,330  ||   13,110  |   20,090  |  105,570  |   53,200  ||    9,700  |  

Most Common Injuries

ÅSprains, strains

ÅTrunk, Back 

ÅFloors, walkways, ground

ÅContact with objects,

equipment

ÅSlip and Fall

ÅOverexertion in lifting 

Nonfatal Occupational 

Injuries and Illnesses 
days away from work

Bureau of Labor Statistics



The average cost of a back injury related workers comp 
claim can be $40,000 - $80,000 per employee.  The direct 
employee costs include musculoskeletal injuries, cost of 
turnover (hire and train replacement employees), over-
time and temporary help, days away from work, transition 
duty days, sick days used, and administrative costs of 
handling compensation claims. (2005) 

The employeeôs costs are not represented in these figures.
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Ergonomics

The term ȰÅÒÇÏÎÏÍÉÃÓȱis derived from two Greek
words: ȰÅÒÇȟȱmeaning work and ȰÎÏÍÏÉȟȱmeaning
natural laws.

ȣȣȢÂÏÄÙ ÐÏÓÉÔÉÏÎÓ ÆÏÒ ÌÏÎÇ ÐÅÒÉÏÄÓ ÏÆ ÔÉÍÅ 
developed musculoskeletal problems. In the 

last 20 years, research has clearly established 
the connection between certain job tasks and 

ÒÅÐÅÔÉÔÉÖÅ ÓÔÒÅÓÓ ÉÎÊÕÒÉÅÓȟ ÏÒ 23)ȭÓ.
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Standing for Long Periods

Anti-fatigue Mats
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Lifting Aides
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Lifting Aides
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Causes of Accidents

Unsafe Conditions ɀ12% Unsafe Acts ɀ88%



The details of the drowning are unknown, but 
while spraying down a recirculation pit, the 
operator somehow fell in and drowned. He was 
found in one of the pumps at the bottom of the 
pit. 

NIOSH  FACE #9123

Atmospheric Findings:    Hydrogen sulfide, 
Oxygen and Methane Normal

21-Yr Old Operator Drowns in Recirculation Pit
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NIOSH  FACE #9123-Recommendations

Risk Assessment

Safety Program/Procedures

Develop/Implement/Enforce Confined Space 
Entry

Redesign

Fall Protection

Atmospheric Testing

21-Yr Old Operator Drowns in Recirculation Pit
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Headworks

Application of a fixed spray system to address normal grease/debris 

accumulation.



ÅEco-Blaster - Biological Control Systems

ïDebris Cleaning/Control

ÅAeration Basins Wet Wells Headworks

ÅScreens Belt s Feed Wells

ÅWeirWasher - Automated Cleaning Systems

ïAlgae/Debris Control

ÅClarifier

ÅThickener
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Thickener at Water Treatment Plant









Secondary
Clarifier 
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