
California State University, Northridge


Department of Environmental and Occupational Health


ENVIRONMENTAL HEALTH II (EOH 356B)
     Instructor:  Tom Hatfield, R.E.H.S., Dr.P.H.              

     Hours:       Office:   T Th  12:15-1:15                            

     Phone:       Office:   818-677-4708                  

                  FAX:      818-677-2045                           

     Internet:    Thomas.Hatfield@csun.edu                      

                  http://www.csun.edu/~vchsc006/hatfield.html      

     Lectures:    Sect. 1: T Th 11-12:15;   Sect. 2: T 4-6:45   
COURSE DESCRIPTION:

     An analysis of physical, chemical, and biological influences on human 
     health with the aim of controlling them.
     Prerequisite: Completion of basic science background. 

COURSE OBJECTIVES:

     The purpose of Health Science 356A and 356B is to introduce basic terms, 

     core concepts, and fundamental skills used by environmental health 
     professionals.  In 356B, the major content areas are:  1) air quality, 2) 
     water quality, 3) wastewater, and 4) radiation.   

     For each of the above content areas, on completion of this 

     course the student should be able to:

     1. analyze environmental agents in terms of their 

        sources, basic attributes, and fate;     

     2. identify adverse effects from each agent on 

        human health (acute and chronic), ecosystems, and 

        other risks (including economic and psychological); and 

     3. select protective measures for each effect with 

        systematic controls consistent with laws     

        (emphasizing risk communication and management).  

GRADING:  3 objective exams (equal weight, non-cumulative)

          2 hypernews assignments (to be discussed in class)

          11 online quizzes (to be discussed in class)

TEXT:     Salvato J., Environmental Engineering and Sanitation,

          John Wiley and Sons, 1992. 

ENVIRONMENTAL HEALTH II (EOH 356B)


Scheduled Lectures 

Week #                                  Readings (Salvato)
      Air quality:                                                             

  1.  Introduction                                                             

  2.  Exposures                         pp. 767-797                              

  3.  Health effects                    pp. 800-816                              

  4.  Controls                          pp. 767-777                              

  5.  EXAM #1                                                                     

      Water quality:                                                            

  6.  Introduction                      pp. 221-226, 487-489                     

  7.  Controls, treatment               pp. 231-238, 249-284                     

                                            333-343, 362-368, 394-396                

  8.  Cross connections,                pp. 424-428, 1209-1212, 1045             

      swimming pools                                                                       

  9.  Wastewater                        pp. 477-480, 586-594, 604-606            

                                            626-631                              

  10. EXAM #2                                                                      

      Wastewater treatment:

  11. Large systems                     pp. 424-428, 499-506, 512-538

                                            647-651, 1044-1046          

  12. Individual systems                pp. 499, 505      

                                            516-517, 531  

      Radiation:

  13. Ionizing radiation                pp. 846-861, 869-871                     

  14. Other radiation                   pp. 890-896, 914-915                     

      (fission, non-ionizing, etc.)         877-881, 1218-1220                   

  15. Review                                                                   

  16. EXAM #3    
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Air Pollution

I.   Introduction

II.  Exposures 

     A. Primary pollutants (sources, behavior, fate, detection)

        1.sulfur oxides

        2.particulates

        3.carbonmonoxide

        4.hydrocarbons  

        5.nitrogen oxides

        6.lead 

     B. Secondary pollutants -- ozone, photochemical smog

III. Human health effects

     A. Evidence: acute episodes

                  toxicological studies 

                  chronic effects

     B. Respiratory tract

        1. regions:   nasopharyngeal 

                      trachobronchial 

                      bronchial tree

        2. factors determining site of entry 

        3. defense mechanisms

     C. Effects of criteria pollutants

        1. sulfur oxides


   2. particulates


   3. carbon monoxide


   4. hydrocarbons


   5. nitrogen oxides 

        6. lead 


   7. ozone 

IV.  Other Effects


A. Effects on plants and animals 


B. Physical effects

        1. effects on inert materials 


   2. meteorological effects

        3. global effects

Air Pollution:  Controls

I. Controls

    A. Natural Controls

    B. Man-made controls: generic classification

    C. Sources to be controlled 

       1. area source 

       2. stationary point sources 

          a. particulates:    cyclone separators          

                              wet scrubbers               

                              electrostatic precipitators 

                              fabric filters              

                              others                      

          b. sulfur oxides:   fuel desulfurization           

                              fuel substitution             

                              flue gas desulfurization (FGD)

                              tall stacks (acid rain)       

          c. carbon monoxide: alter combustion process           

                              afterburners                       

          d. hydrocarbons

               evaporation 

               sources:       vapor recovery systems                      

                              controlled loadings/unloadings   

                              floating roof storage tanks      

                              improved valves and seals        

                              design new chemicals             

               combustion 

               sources:       catalytic afterburners                        

                              adsorption                       

                              absorption                       

                              higher combustion temperatures   

          e. nitrogen oxides: lower peak combustion temperatures       

                              less oxidizing atmospheres            

                              slower cooling                          

                              reducing catalysts                    

       3. mobile sources 

          a. evaporative      

             emissions:       positive crankcase ventilation (PCV)   

                              vapor collection systems               

          b. exhaust                                                 

             emissions:       combustion modifications               

                              exhaust gas recirculation (EGR)        

II.  Laws 

    A. Clean Air Act   

    B. Responsibilities 

Water Quality 

I.   Introduction

II.  Sources

     A. rainfall

     B. desalination

     C. reclaimed wastewater

     D. groundwater

     E. surface water

III. Effects

IV.  Criteria for Water Quality

     A. biological quality

     B. chemical quality

     C. physical quality


Water Quality:  Controls 

I.   Introduction

II.  Initial treatment steps

     A. aeration

     B. mixing

     C. coagulation / flocculation

     D. sedimentation

        1. clarification 

        2. primary settling tank

III. Filtration

     A. terms:         static head

                       effective particle size              

                       backwash                    

     B. types:         slow sand filter            

                       rapid sand filter           

                       mixed media filters         

                       pressurized sand filters            

                       diatomaceous earth filters

IV.  Chlorination

     A. terms:         free residual               

                       chlorine demand 

                       breakpoint                 

                       hypochlorinators             

     B. detection:     DPD, OTA, SNORT, etc.                     

     C. problems:      virus inactivation, Giardia, THMs

     D. alternatives:  ozone, quaternaries, U.V.

                       chlorine dioxide, iodine

V.   Other treatment

     A. taste and odor

     B. flourides

     C. ion exchange                

     D. reverse osmosis             

     E. water softening             

     F. activated carbon             

VI.  Laws 

     A.  Safe Drinking Water Act

     B.  Final considerations


Wastewater

I.  Introduction

     A. Risks 

     B. Sources 

II.  Characteristics 

     A. Physical 

        1. total     suspended solids      

           solids        settleable solids 

           content:  filterable solids     

                        colloidal solids   

                        dissolved solids   

        2. temperature

        3. color

        4. taste and odors

     B. Chemical (organics, inorganics)

     C. Biological 

        1. bacteria, algae, enteric viruses

        2. bioassays


Wastewater Controls

I.   Municipal systems

     A. Treatment

        1. primary:   bar screen   

                      grit chamber 

                      comminuter   

                      sedimentation

        2. secondary: activated sludge

                      trickling filters

                      rotating biological contactor

                      intermittent sand filter 

        3. tertiary:  chemical coagulation

                      adsorption                       

                      ion exchange                     

                      ultrafiltration (reverse osmosis)

                      electrodialysis                  

                      ammonia stripping                

     B. Disposal 

        1. treated 

           water:     land disposal                            

                      dilution into                            

                      receiving waters:  assimilative capacity 

                                         aerobic stabilization 

                                         groundwater recharge  

        2. sludge disposal

II.  Individual systems

     A. Retention containers                                     

     B. Pit privy                                                

     C. Septic tank

        1. perc test

        2. other systems

                          "Other" Water Quality 

I.   Cross connections

     A. Definitions:  1. cross connections      

                      2. backflow               

                      3. psi                    

                      4. back siphonage         

                      5. back pressure          

     B. Siphon theory 

     C. Sources:      1. overhill flow

                      2. constricted flow

                      3. dynamically reduced pressure

                      4. pumps, boilers 

     D. Backflow      1. air gap                

        prevention    2. vacuum breakers        

        devices:      3. reduced pressure       

                         backflow prevention    

                      4. barometric loop        

                      5. 4-way plug valve       

II. Swimming pools                 

III. Laws 

     A. Federal Water Pollution Control Act (FWPCA)         

     B. Clean Water Act Amendments 


Ionizing Radiation

I.   Introduction 

     A. definitions

        1. radiation

        2. ionizing radiation

        3. ion

        4. radioactive isotope

        5. free radical

     B. elementary particles

     C. fundamental interactions

II.  Types 

     A. directly ionizing             

        1. alpha radiation              

        2. beta radiation               

        3. other charged particles      

     B. indirectly ionizing           

        1. gamma rays                   

        2. X-rays                       

        3. neutrons                     

III. Units of measurement

IV.  Sources

     A. natural sources         

     B. artificial sources

Radiation Effects and Controls

I.   Effects 

     A. High dose

     B. Low dose 

        1. effects

           a. somatic 

           b. genetic 

        2. probabilities 

        3. factors affecting sensitivity

        4. dose response models

           a. linear

           b. quadratic

           c. linear-quadratic

        5. epidemiological studies

II.  Controls

     A. distance -- inverse square law 

     B. time                     

     C. monitoring               

     D. shielding -- half value layer                             

     E. contamination prevention 

     F. testing of equipment     

III. Laws 

     A. Occupational versus general population 

     B. Federal agencies 

        1. Nuclear Regulatory Commission

        2. Environmental Protection Agency

        3. Department of Energy

        4. Others


Nuclear Power

I.   Nuclear bombs


A. fission


B. bomb design 


C. historical perspective 

II.  Nuclear power plants 


A. The process 

        1. mining                       

        2. milling 

        3. refining/conversion                

 
  4. enrichment                


        5. fuel fabrication           

 
  6. power production:   fuel rods 

                               moderators               

                               coolant    

                               control rods             

                               turbine, generator       

     B. designs

        1. LWR (light water reactor)                    

           BWR (boiling water reactor)             

           PWR (pressurized water reactor)         

        2. HTGR (High temperature gas-cooled reactor) 

        3. Breeder reactors                           

        4. Others                                     


C. Nuclear Wastes

        1. spent fuel           

        2. high level           

        3. transuranic          

        4. low level waste      

        5. uranium mine tailings

        6. others               

