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Design and Engineering

Course Catalog

14 courses

DESIGN 100, etc.

The DESIGN short course series delves into the interaction of the many aspects embodied in the make-up and process of producing a successful on-site wastewater recycling project.   For entry-level engineering designers, the assessment and development of wastewater treatment solutions for on-site wastewater treatment may be perceived to be simplistic.  After all, what can be complicated about the “age-old” septic system?  However, as simple as one may perceive the problem to be, the solution is often a complex work effort to blend design with unique site conditions and the regulatory constraints imposed by the local, county and/or state jurisdiction.  This short course series addresses topics ranging from basic design approaches to some of the most sophisticated engineering aspects of these systems and shares the professional experiences of a number of highly competent successful wastewater engineers.

DESIGN 100: Principles of design


This one day short course covers the principles of on-site system design and the design basics for gravity distribution (conventional) septic systems that utilize either trenches or seepage beds.  The advantages, disadvantages and specific design attributes important to both serial and parallel distribution are covered.  Design flow estimation methodologies including standard design flow and peak flow estimation tools are presented along with methods to estimate flow for non-residential systems.  Septic tank sizing and design, selection and use of appurtenances and distribution devices, as well as trench layout and important soil issues are addressed.  Participants will learn to design systems for difficult lots with limited space or site “barriers” that inhibit easy design.  Participants will become familiar with sizing criteria for drainfields and with alternative trench designs including gravel-less trench materials and their use.  

DESIGN 101: Best management practices for design 


Use of best management practices can help the designer assure that the most economical and best performing system is designed for a particular site.  In this two and a half day course engineers and other designers will learn to use the following best management practices:  1) project scoping, 2) design team development, 3) facility assessment, 4) waste stream assessment, 5) site characterization, 6) permit application, 7) system selection, 8) process design, 9) cost estimation, 10) document preparation, and 11) quality assurance/quality control in construction.  Each practice will be explained and examples given to facilitate participant learning.  Students will then develop designs for selected site/facility scenarios except for the detailed “process design” parts that will be covered in later courses.  

DESIGN 200: Pump system design


This one day short course reviews the principles of on-site system design and focuses on control systems for pump distribution. The advantages, disadvantages and specific design attributes important to pressure distribution are covered.  Design flow estimation methodologies including standard design flow and peak flow estimation tools are reviewed along with methods to estimate flow for non-residential systems.  Pump sizing, selection and installation issues are stressed. Pump tank sizing and design will be addressed from the standpoint of demand, timed-dose and flow equalization regimes.  Participants will become familiar with sizing criteria for pressure-dosed conventional and alternative drainfields.  

DESIGN 201: Control systems


This one day short course reviews the principles of on-site system design and focuses on control systems for pump distribution. The advantages, disadvantages and specific design attributes important to pressure distribution are reviewed.  Source characterization is also reviewed; however, design flow estimation methodologies including standard design flow and peak flow estimation tools are covered in depth along with methods to estimate flow for non-residential systems.  Pump tank sizing and design will be addressed from the standpoint of demand, timed-dose and flow equalization regimes.  Types of available pump controls are covered and the attributes compared.  Proper installation techniques for control systems are covered in detail.  Cost estimation examples and techniques for accurate installation inspection are also addressed.

DESIGN 202: Design of pressure distribution systems


This one day short course reviews the principles of on-site system design and focuses on design of Low Pressure Pipe (LPP) distribution systems. Permitting and site requirements are reviewed and regulatory requirements for monitoring and inspection are stressed.  The advantages, disadvantages and specific design attributes important to pressure distribution are reviewed.  Source characterization is also briefly reviewed from the standpoint of LPP systems.  Pump tank sizing and design will be reviewed from the standpoint of demand, timed-dose and flow equalization regimes.  Calculation of field dosing volume is covered.  Proper installation techniques for LPP systems are covered in detail.  Cost estimation examples and techniques for accurate installation inspection are also addressed.

DESIGN 203: Drip irrigation system design


This one day short course reviews the principles of on-site system design and focuses on design of Drip distribution systems. Permitting and site requirements are reviewed and regulatory requirements for monitoring and inspection are stressed.  Source characterization is also briefly reviewed from the standpoint of Drip systems.  Various soils loading rates will be covered as well as pump tank sizing and design from the standpoint of timed-dose and flow equalization regimes required for drip systems. A discussion of required system components is followed by a sample design exercise that will be reviewed in the classroom.  Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 204: Spray irrigation system design


This one day short course reviews the principles of on-site system design and focuses on design of Spray distribution systems. Permitting and site requirements are reviewed and regulatory requirements for monitoring and inspection are stressed.  Source characterization is also briefly reviewed from the standpoint of Spray systems.  Hydraulic and nutrient loading rates will be covered as well as water storage requirements for spray systems and the importance of a vegetation management plan. A discussion of required system components is followed by a sample design exercise that will be reviewed in the classroom.  Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 240: Mound and at grade system design


This one day short course reviews the principles of on-site system design and focuses on design of Mound and At-grade systems. Permitting and site requirements are reviewed with emphasis on soil conditions that warrant use of this technology.  Regulatory requirements for monitoring and inspection are covered and source characterization is also reviewed. Design flow estimation methods including standard design flow and peak flow estimation tools are presented along with methods to estimate flow for non-residential systems.  Septic and pump tank sizing, design and selection and use of appurtenances and distribution devices are reviewed.  Participants will become familiar with sizing criteria for Mound and At-grade drainfields and with alternative trench designs including gravel-less trench materials and their use. The importance of planning for site preparation prior to installation is stressed along with specifying final grading requirements. Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 260: Advanced pretreatment system design


This two day short course reviews the principles of on-site system design and focuses on systems that use Advanced Pretreatment options. The treatment processes employed in pretreatment units will be reviewed. Design flow estimation methodologies including standard design flow and peak flow estimation tools are reviewed along with methods to estimate flow for non-residential systems.  Pump sizing, selection and installation issues are covered.  Participants will become familiar with sizing criteria for manifolds for pressure-dosing media filters and learn the basic requirements for pumping to aerobic units. The design of various air delivery devices will be covered as well. Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 270:
 Design and use of disinfection systems 


This half-day short course reviews the principles of on-site system design and focuses on design of Disinfection components for onsite systems. Permitting and site requirements are reviewed and regulatory requirements for monitoring and inspection are stressed.  Source characterization is addressed with particular attention to requirements for effective Disinfection.  Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 280: Water re-use systems
This one day short course reviews the principles of on-site system design and focuses on design of Water reuse systems. Permitting and site requirements are reviewed and regulatory requirements for monitoring and inspection are stressed.  Source characterization is also addressed from the standpoint of Reuse systems.  Hydraulic and nutrient loading rates will be covered as well as water storage requirements for reuse systems and the importance of a vegetation management plan. A discussion of possible reuse regimes is followed by a sample design exercise that will be reviewed in the classroom.  Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 300: Large system design


This one day short course reviews the principles of on-site system design and focuses on systems that treat large volumes of wastewater. Design flow estimation methods including standard design flow and peak flow estimation tools are reviewed along with methods to estimate flow for non-residential systems.  The importance of groundwater mounding analysis is stressed.  Pump sizing, selection and installation issues are covered in depth.  Participants will become familiar with sizing criteria for manifolds for pressure-dosed conventional systems as well as alternative drainfields such as LPP and learn to specify the proper pump for a given design.  Also included are discussions of cost estimation, installation inspection techniques and creation of as-built drawings.

DESIGN 301: Design Collaborative Workshop 


The workshop will be conducted as a design collaborative, in which realistic situations (four problem scenarios) will be assessed, and systems will be designed, reviewed for regulatory compliance, and hypothetically constructed.  Participants will work on several problem scenarios including 1) a church expansion, 2) an undeveloped tract proposed for a shopping center, 3) an elementary school expansion and 4) a system repair at a country club.  Participants will use background information to 1) assess the solution options, 2) select a course of action, 3) design a solution, 4) respond to regulatory review comments and 5) hypothetically implement a plan through an open dialogue on facility construction and final certification.  Participants will use a small group setting to develop solutions to their own case study problems.

DESIGN 310: Applied hydraulics


This three day workshop presents concepts that are required for full understanding of hydraulic principles common to decentralized wastewater treatment.  

