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WASTEWATER TREATMENT DESIGN OVERVIEW
1. PARTICIPANTS

a. Identification of need by
i. Regulator: USEPA, Colorado Department of Public Health and Environment

ii. Facility owner: typically municipality (e.g., City of Boulder, Colorado) oversees all project activities and is responsible for compliance with regulations and other criteria.
iii. Public

iv. Legal Counsel

b. Other participants

i. Engineers

ii. Construction Contractors
iii. Operations staff
c. Roles of participants vary with project phases
2. PROJECT PHASES

a. Facilities planning including plant siting, appearance, treated water quality, residuals management: most public involvement is at this phase, along with owner, regulators and engineers.  Other public agencies. Planning and zoning, fire, building inspection, conservation, flood control and historical preservation departments, electric, water, and solid waste utilities. Legal participation in projects implemented under court order or consent agreements.
b. Design: major participant is engineer, consulting with facility owner
i. PROCESS CRITERIA: using population and wastewater loading information to establish regulatory and owner criteria for plant performance, preparation of process flow diagram, evaluation of land/area requirements, identify alternatives that meet criteria
ii. CONCEPT: General arrangement of process units (site layout), plant hydraulic profile, unit process element sizing, equipment cost studies, zoning of site, location of non-process buildings, soil and structural analyses for process units, foundation design, tank design, instrumentation and control system design. 
iii. SCHEMATIC (PROCESS): Line layout of site hydraulic structures and buildings, site grading, piping layout, structural specifications, instrumentation and control schematic
iv. BUILDINGS: structural, mechanical, electrical, plumbing, control equipment

c. Construction: major participant is construction contractor with participation of engineer. Financial participants for construction borrowing and bonding at project completion.
i. PROCUREMENT – project delivery alternatives

1. Design-Bid-Build – traditional method with owner holding separate contracts with designer and contractor. Contractor bids based on engineer’s design. Issues: owner has multiple contracts, difficult to resolve disputes, project timeline may be longer, and constructor has minimal input to design.
2. Design-Build (turnkey) – more recent. Owner holds single contract with designer-builder. Issues: single point of responsibility for project, integration of constructibility, scheduling, coordination into design process, less owner administration, shorter timeline, often, lower project cost. Some difficulties with contract language with assigning liabilities between engineering (professional liability) and construction (general liability). 
3. Engineer-Procure-Construction Management. (EPCM) response to concerns with DB about competitive bidding and perceived conflicts of interest. Owner contracts with EPCM consultant who contracts with designer to develop construction plans and EPCM procures equipment and construction services through competitive bidding. Issues: single source for project delivery, competition may lower costs, potential conflicts between designer and constructor, little time savings.
4. Privatization: (unusual but growing) private enterprises develop, finance, design, construct, and/or operate facility in exchange for contract with public agency to provide treatment services. Responsibility for regulatory compliance remains with owner.

ii. Construction scheduling plan

iii. Actual plant construction
d. Start-Up: engineer, operations staff are key participants, also equipment suppliers (more than opening the valves)
e. Operation utility operation staff (significant component of process performance
3. DEFINE PROJECT OBJECTIVES FOR MUNICIPAL WASTEWATER TREATMENT
a. Process takes wastewater from municipal, commercial, and industrial sources and produces treated effluent suitable for discharge to receiving water
i. Surface water

ii. Ground water

iii. Reuse/reclamation

b. Residuals (solids) are produces that require suitable treatment and disposal

c. Air emissions controlled, odors, or toxic compounds

d. Minimize impact of treated wastewater on receiving water

e. Minimize impact of discharges on other environmental media: atmosphere, soil

f. Maximize beneficial reuse – of reclaimed water, biosolids, biofuels

4. CONSTRAINTS
a. Environmental statutes and regulations

i. 1972 Clean Water Act and subsequent amendments (US) empowers the Environmental Protection Agency (EPA) to regulate wastewater discharges to all “navigable” waters of the US (including wetlands) by establishment of requirement for permit to discharge – National Pollutant Discharge Elimination System (NPDES). NPDES permits are mostly issued and monitored by individual States, as in Colorado, through the Colorado Department of Public Health and Environment (CDPHE)

ii. Marine Resources Protection Act limits ocean discharge of wastewater

iii. States may exceed EPA NPDES discharge requirements and have additional regulations and standards for discharges to groundwater and use of reclaimed wastewater.

b. NPDES Permits

i. Specify average and maximum plant flow capacity
ii. Specific both mass and concentration limits for contaminants:

1. Carbonaceous Biochemical Oxygen Demand (CBOD) – soluble and particulate organic matter

2. Suspended solids

3. pH

4. Nutrients: nitrogen and phosphorus

5. Pathogens (Total and/or fecal coliform bacteria)

iii. Plant design must meet NPDES permit constraints which are based on national standards, as well as receiving water conditions to protect human health and aquatic life

iv. Penalties for violation of permit standards include fines, cease-and-desist orders.

