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I. DESCRIPTION OF COURSE: 
A. CATALOG DESCRIPTION: Covers the methodology of obtaining, documenting, managing, and interpreting the results of environmental sampling and monitoring efforts. Emphasis on the selection of appropriate equipment and procedures for collecting air, water, groundwater, soil, surface dust, and various waste samples and their use in the execution of sampling/monitoring plans. 
B. LECTURE HOURS: 1.00 
C. LAB HOURS: 2.00 
D. OTHER REQUIRED HOURS: None 
E. PREREQUISITE(S):
MATH - 1100 Mathematical Explorations or higher 
II. ESSENTIAL LEARNING OUTCOMES: 
Upon satisfactory completion of EHST 236A - Sampling and Analysis, the student should be able to perform the following outcomes and supporting objectives: 
	Outcome: A. Quantitative Reasoning: Analyze problems, including real-world scenarios, through the application of mathematical and numerical concepts and skills, including the interpretation of data, tables, charts, or graphs.

	Supporting Outcomes: 
1. Accurately calculate common industry metrics and summary statistics and readily inter-convert measurements between metric and English/U.S. units.
2. Use laboratory and/or monitoring results to identify, characterize, summarize, and evaluate common contaminants present at a study site or workplace. 

	

	Outcome: B. Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary conventions that reflect clarity, organization, and editing skills.

	Supporting Outcomes: 
3. Develop monitoring/sampling plans or methods for hazard control and abatement and accurately deploy existing plans or methods. 

	


III. OUTCOMES/OBJECTIVES: 
Upon satisfactory completion of EHST 236A - Sampling and Analysis, the student should be able to perform the following outcomes and supporting objectives: 
	Outcome: A. Accurately calculate common industry metrics and summary statistics and readily inter-convert measurements between metric and English/U.S. units.

	Supporting Objectives: 
1. Recognize commonly used metric and English/U.S. measurement units.
2. Readily convert units within the metric system, within the English/U.S. system, and between the two.
3. Interpret the results of laboratory chemical analysis.

	

	Outcome: B. Select sampling or monitoring equipment appropriate to an environmental, suspected contaminant(s), and project needs. 

	Supporting Objectives: 
4. Identify the general characteristics, considerations, and hazards associated with sampling or monitoring environmental media. 
5. Apply comprehensive occupational exposure assessment principles, protocols, and strategies in the recognition, evaluation, and control of chemical, physical, biological, and ergonomic hazards.
6. Professionally document sampling and monitoring activities.
7. Locate proposed study sites on paper resources and in electronic media and compile results.
8. Outline the profile of a typical groundwater monitoring well and common construction methods. 

	

	Outcome: C. Calibrate and maintain sampling/monitoring equipment to manufacturer's specifications.

	Supporting Objectives: 
9. Plan effective procedures for decontamination of sampling equipment under field conditions.
10. List industry-standard quality control/quality assurance concepts, measures used in the collection of environmental, and workplace data. 

	

	Outcome: D. Develop monitoring/sampling plans or methods for hazard control and abatement and accurately deploy existing plans or methods. 

	Supporting Objectives: 
11. Differentiate between the goals of sampling activities and those of monitoring activities. 
12. Recognize commonly-used metric and English/U.S. measurement units.
13. Apply comprehensive occupational exposure assessment principles, protocols, and strategies in the recognition, evaluation, and control of chemical, physical, biological, and ergonomic hazards.
14. Professionally document sampling and monitoring activities.
15. Locate proposed study sites on paper resources and in electronic media and compile results.
16. Use and understand available tools (e.g., applicable online resources, SDSs) to determine chemical agent hazards, Permissible Exposure Limits (PELs), and OSHA health standards.
17. List and define the typical sections found in a (Field) Sampling Plan or a workplace health program. 
18. List and define the typical sections found in a Quality Assurance Project Plan. 

	

	Outcome: E. Select and use appropriate personal protective equipment/exposure controls, including respiratory protection and engineering controls, and advise others on their use.

	Supporting Objectives: 
19. Identify the general characteristics, considerations, and hazards associated with sampling or monitoring environmental media. 
20. Apply comprehensive occupational exposure assessment principles, protocols, and strategies in the recognition, evaluation, and control of chemical, physical, biological, and ergonomic hazards.

	

	Outcome: F. Collect representative, defensible samples of environmental media. 

	Supporting Objectives: 
21. Apply comprehensive occupational exposure assessment principles, protocols, and strategies in the recognition, evaluation, and control of chemical, physical, biological, and ergonomic hazards.
22. Outline the profile of a typical groundwater monitoring well and common construction methods. 
23. Collect a representative sample from a groundwater monitoring well. 
24. Collect representative water quality data at a local waterbody. 
25. Collect a representative soil sample. 
26. Plan effective procedures for decontamination of sampling equipment under field conditions.
27. Assemble the materials needed to identify, mark, and secure samples, detect tampering, and document custody for delivery to a contract laboratory.
28. List and describe methods for maintaining integrity of environmental samples including preservation and holding time. 
29. List industry-standard quality control/quality assurance concepts, measures used in the collection of environmental, and workplace data. 

	

	Outcome: G. Use laboratory and/or monitoring results to identify, characterize, summarize, and evaluate common contaminants present at a study site or workplace. 

	Supporting Objectives: 
30. Interpret the results of laboratory chemical analysis.

	

	Outcome: H. Locate and apply readily available information regarding workplace exposure limits, basic industrial hygiene principles and practices, and/or study site history or concerns. 

	Supporting Objectives: 
31. Use and understand available tools (e.g., applicable online resources, SDSs) to determine chemical agent hazards, Permissible Exposure Limits (PELs), and OSHA health standards.
32. List and define the typical sections found in a (Field) Sampling Plan or a workplace health program. 

	


IV. COURSE CONTENT: 
4. Introduction to sampling and monitoring
a. sampling defined
a. monitoring defined
a. introduction to sampling statistics
3. variable defined
3. statistical sample defined
3. statistical population defined
3. types of error and reducing error in data collection
a. purposes:
4. site investigation and characterization
4. regulatory mandates
4. litigation
4. decision-making
4. biomonitoring
1. Metrics system overview
b. why metric system is used in science
b. typical U.S. measurements and metric equivalents
b. converting U.S. measurements to metric measurements
b. converting between on metric unit and another metric unit
b. metric units of concentration
1. Site research supporting characterization and investigation
c. mapping
1. topographic maps
1. soil maps
1. facility/surveyors/plan maps
1. Sanborn Fire Insurance maps
1. street guides and gazetteers
1. flood zone maps
1. groundwater pollution potential
1. National Wetlands Inventory
c. Polk city directories
c. aerial and ground photographs
c. facility records
4. process flow diagrams
c. regulatory documents and databases
5. Leaking Underground Storage Tank database
c. county records
6. real property boundaries and title transfers
c. interviews
7. current and former employees
7. neighbors
c. public health reports
8. public health assessments
1. Environmental media
d. air
1. ambient
1. indoor
1. workplace air
1. confined space
1. stack emissions
1. fugitive emissions
d. water
2. surface water
1. sampling considerations
1. lentic systems
1. lotic systems
1. common sources of heterogeneity 
1. water quality and commonly-occurring contaminants
1. introduction to surface water ecology
1. surface water monitoring with electronic instruments
2. ground water
2. infiltration
2. lateral flow
2. effluents and process water
3. sampling locations
1. upstream, near field, far field
3. sample volumes
2. storm water
4. first flush
2. drinking water
5. first draw
5. flushed system
2. sediment
6. sediment quality and commonly-occurring contaminants
6. introduction to sediment ecology
2. sludge
d. soil
3. general characteristics of soils
1. source
1. alluvium
1. fluvium
1. lacustrine
1. palustrine
1. glacial
1. karst
1. layers
1. colors
3. Munsell color charts
1. porosity
1. plasticity
1. particle size distribution
III. surface soil
III. below surface
3. heterogeneity in composition and particle size
1. permeability
3. zones
2. unsaturated zone
1. vadose zone
2. saturated zone
2. aquifer
C. excavated soil
1. waste
D. general categories of waste
1. municipal solid waste
1. construction and demolition waste
1. sediments and sludge
1. hazardous waste
D. special hazards encountered when sampling wastes
D. general characteristics of waste drums
3. special hazards encountered when sampling drums
1. surface dusts
A. Sampling locations
1. drums and tanks
1. air
1. lagoons, vats, 'ponds', lakes
1. ditches, flumes, streams, rivers
1. surface soils and at-depth soils
1. indoor surfaces
1. waste accumulations and waste piles
1. groundwater monitoring wells
A. Media-specific Sampling Devices
1. air
A. pumps in conjunction with Tedlar bags, particulate filters, and sorbent tubes
A. summa canisters
A. electronic air monitoring devices
3. 4 in 1
3. organic vapor meter with photoionization detector
1. surface dusts - wipe sampler
1. effluents
C. automated 24 hour composite sampler
1. liquid wastes and groundwater
D. bailer
D. 'bomb'
D. COLIWASA
D. thief
D. dipper
D. pumps: bladder, peristaltic, submersible
D. water level indicator/interface probe
1. solids and sludge
E. spade, trowel, scoop
E. trier
E. hand augers and probes
E. split spoon
E. shelby tube
E. drilling and direct push
1. surface waters and waste waters
F. bottle sampler
F. Kemmerer
F. Van Dorn
F. composite wastewater sampler
F. electronic water quality monitoring devices
1. sediments
G. Ekman dredge
G. Peterson dredge
G. petit ponar dredge
G. hand coring device
1. instrument calibration and maintenance
H. needed supplies and procedures
A. Groundwater monitoring well construction, preparation, and sampling
1. well types
A. driven
A. jetted
A. augured
3. drill rig
3. hollow-stem flight auger
3. split spoon
A. others
1. construction
B. above grade or at grade
B. base plug
B. well screen
B. casing riser
B. cap or plug
B. annular space
B. annular seal
7. grout
B. filter pack
B. manway
1. well development
1. opening and closing 
1. purging procedures
1. sampling procedures
F. depth to bottom
F. depth to groundwater
F. depth to product
F. sample containers and special preparation procedures
F. decontamination
A. Project management
1. Planning
A. Project Management Plan
1. Field Sampling Plan
1. plan components
1. Standard Operating Procedures
1. sample types
3. representativeness
3. biased vs. unbiased
3. grab vs. composite
3. homogeneous vs. heterogeneous
1. grids types and uses
4. preliminary vs. intensive study
1. random selection of sampling locations
5. random number generators
1. Quality Assurance Project Plan
2. planned activities
2. auditing
2. Data Quality Objectives
1. Site Specific Health and Safety Plan
1. Quality assurance/quality control
B. defined
B. QA/QC samples 
2. background
2. critical
2. duplicate
3. collocated
3. replicate or split
3. travel or trip blank
3. equipment of rinsate blank
3. field blank
3. matrix spike
1. Selecting sampling containers
C. sample pack option from consulting laboratory
C. compatibility with medium/analytic
2. design
2. color
2. construction material
2. capping
2. durability
C. identification and markings
3. sample naming systems
3. security tape and protecting the integrity of the sample
3. chain of custody
1. Sample preservation and holding
D. temperature
D. chemical additions
D. shipping concerns
1. Typical decontamination procedures for sampling equipment
E. match to medium and suspected analytes
E. planning and needed materials
E. field practices in decontamination
1. Documentation and the utilization of field notes
F. standards for field notebook use
1. Selection and use of appropriate personal protective equipment
A. Evaluation of laboratory analytical data 
1. sample identification
1. common analytical methods
1. method detection limits and laboratory quality control measures
C. handling values below the limit of detection
1. introduction to the use of electronic spreadsheets in data organization and analysis
a. METHODS OF STUDENT EVALUATION MAY INCLUDE ANY OF THE FOLLOWING: 
A. Metric/English/U.S. systems conversion and inter-conversions worksheet
A. Field notebook
A. Oral presentation of assigned work
A. Assignments and worksheets
A. Tests and/or quizzes on major units
A. Final grade based on oral presentations, tests and quizzes, quality and accuracy in assigned work, and class participation 
a. RESOURCES MAY INCLUDE ANY OF THE FOLLOWING: 
a. ADDITIONAL RESOURCES: 
1. Janick F. Artiola, Ian L. Pepper, and Mark Brusseau. Environmental Monitoring and Charactization. Elsevier Academic Press, 2004. 
2. Keith Bodger.  Fundamentals of Environmental Sampling.  2003.  Government Institutes.  Rockville, MD
3. HMTRI.  Site Characterization – Sampling and Analysis.  2002.  Preserving the legacy series.  John Wiley and Sons, Inc.  Hoboken, NJ 
4. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, also known as SW-846.  https://www.epa.gov/hw-SW-846
5. OEPA.  2013.  Surface Water Field Sampling Manual.  Final Manual.
6. OEPA.  2012.  Manual of Ohio EPA Surveillance Methods and Quality Assurance Practices.  Division of Surface Water, Division of Environmental Services.
7. USEPA.  1999.  Compendium of ERT Groundwater Sampling Procedures.   Office of Solid Waste and Emergency Response.  Washington DC 20460.  EPA/540/P-91/007.  
8. OEPA.  2001.  Sediment Sampling Guide and Methodologies, 2nd Edition.  Division of Surface Water 
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