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Appendix K– Environmental Field Trip

1.
Task
You will tour two facilities-‑a water treatment plant (WTP), and a wastewater treatment plant (WWTP).  During the tour, you will observe physical, chemical, and biological unit operations and processes used to treat water and wastewater.  Bus transportation will be provided to all locations.

2.
Purpose
This field trip will expose you to two major areas of environmental engineering ‑ water treatment and wastewater treatment.  You will see actual treatment systems at work and understand the major unis of each process.  The knowledge and experience you gain through this activity is essential for environmental engineers and for future Air Force commanders, and relates directly to the following courses:


CE 361
Fundamental Hydraulics


CE 362
Introduction to Environmental Engineering


CE 368 Hazardous Waste Management and Contaminant Transport


CE 369
Introduction to Air Pollution


CE 463
Wastewater Treatment Plant Design


CE 467
Water Treatment Principles and Design


CE 468
Solid and Hazardous Waste Facilities Design

CE 469
Design of Air Pollution Controls

3.
Learning Objectives and Student Notes
A.  Overall Objectives:

a) Know that the Environmental Protection Agency is the federal agency responsible for establishing and enforcing regulations governing water, and wastewater.

b) Know that state and local regulations governing water treatment and wastewater treatment may vary from federal requirements as long as they are more stringent.

c) Appreciate and recognize the skills and knowledge of plant and site workers.

d) Explain the concept that many processes used to treat water and wastewater produce side streams such as brines and sludges that require further treatment and ultimate disposal.

e) Know when Air Force personnel are directly responsible for water treatment and wastewater treatment.

B.  Water Treatment:

Figure 9-9 acquired from Introduction to Environmental Engineering by Vesilind, p247.
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FIGURE 9-9 A typical water treatment plant.




a) Describe the value of (human need for) water treatment.

b)
Know the two major sources of potable water: surface water and ground water.

c)
Define maximum contaminant level (MCL): the maximum allowable concentration of a given constituent in potable water.

d)
Define the purpose of each of the following processes in water treatment:

· Flow measurement: to know how much water needs to be treated – venturi tubes are common

· Coagulation: to destabilize colloidal particles and enhance agglomeration – chemicals such as alum and ferric chloride are commonly used

· Flocculation: to increase the collision rate of suspended particles and form larger masses called flocs – gentle mixing is created by large rotating paddles

· Sedimentation: to remove suspended particles from water under the force of gravity

· Filtration: to “polish” the water by removing smaller particles that did not settle in the sedimentation basin – commonly composed of gravel, sand, and anthracite coal

· Disinfection: to destroy pathogenic organisms with strong oxidizing agents such as chlorine

Wastewater Treatment:

Figure 10-1 acquired from Introduction to Environmental Engineering by Vesilind, p 265.
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1 A typical wastewater treatment plant.




a) Explain the value of (human need for) wastewater treatment.

b) Know the two main categories of wastewater pollutants: suspended solids and dissolved organic matter.

c) Know that raw wastewater is over 99% pure water by weight.

d) Define the purpose of each of the following processes in wastewater treatment:

· Flow measurement and equalization: to know how much wastewater needs to be treated and to prevent surges that could overwhelm the system – Parshall flumes are commonly used

· Preliminary treatment: consists of bar racks and grit chambers - to remove large objects and dense particles that could damage system components

· Primary treatment: also known as sedimentation – to remove suspended particles from water under the force of gravity

· Secondary treatment: consists of a biological contact unit and a secondary clarifier – to remove dissolved organic matter from the water – microorganisms consume degradable organic matter in the biological contact unit and become a sludge of biomass that is removed in the secondary clarifier

· Disinfection: to destroy pathogenic organisms with strong oxidizing agents such as chlorine

· Dechlorination: to remove residual chlorine from the effluent – sulfur dioxide is used for dechlorination to protect organisms in the natural environment and to prevent the formation of trihalomethanes (THMs)

· Sludge thickening: to increase the concentration of solids in water – used to decrease the volume of sludge for pumping and disposal – the COS WWTP uses a dissolved air flotation thickener (DAFT)

· Anaerobic digester – to stabilize the waste (non-putrescible) and reduce the volume for disposal – methane gas is a typical product of anaerobic digestion

e)
Define biochemical oxygen demand (BOD): the amount of oxygen consumed during microbial utilization of organic matter.  BOD is an indirect measure of the amount of biodegradable organic matter in wastewater.

4.
Roles and Responsibilities of the Cadet Flight Commander
a) Ensure flight members adhere to schedule.

b) Ensure flight members have all necessary equipment prior to departure – hardhats, safety glasses, gortex jackets (rain showers) and drinking water.

c) Before starting each leg of the trip (at the bus), take flight attendance and report to FERL staff member.

d) Ensure that a learning environment prevails throughout the trip (particularly in terms of cadet conduct).

5.
Assignments and Assessments
· All information presented during the field trip is testable.

· A 50-point closed-book/closed-notes quiz will be administered after the field trip is complete.

6.
Safety
a) Proper passenger conduct will be adhered to at all times on the bus.

b) You will be briefed on safety particulars of each location on the bus prior to arrival.

c) You will adhere to all safety requirements detailed by plant representatives including wear of head and hearing protection if necessary.

7.
Equipment List
· Inclement weather gear
· Hardhat, safety glasses

· Water
8.  Text
· Students should study the lesson objectives to prepare for the field trip and the quiz.
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