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1.0 Introduction

Sanitary sewer collection systems have a finite capacity to carry wastewater based on the size of the system components.  The size of the components is based upon an analysis of the contributory flows into the system plus a factor for growth.  The analysis considers residential, commercial and industrial sources of flow plus a designed leakage rate for the system components.  With time, the design basis for the system may change resulting in flows in excess of the designed flow.  Changes can include population increases beyond the growth factor used in the design basis, integrity deterioration resulting in a leak rate greater than the design basis, and inappropriate storm water connections.  These factors can lead to overflows of the system as the increased flows exceed the ability of the collection system or lift stations to convey the wastewater.  

Likewise failing to maintain the collection system can result in overflows irrespective of any flow increases.  Materials such as grease, rags, roots and other foreign objects can create blockages within the system.  Regular maintenance and cleaning regimens can eliminate these occurrences particularly grease and root development.  

Overflows, regardless of the cause, release untreated sewage to surface waters, at times leading to substantial negative impacts on the receiving body.  The majority of impaired waters as recorded by States in their 303d lists, are impaired due to nutrients, sediment, pathogens, metals and organic enrichment.  Sewage overflows contribute to these impairments and can have acute impacts such as fish kills and beach closures.

2.0 Goals

The City of [insert] has developed this Capacity, Management, Operation and Maintenance Plan to put into place the ideas, concepts and procedures to be used to prevent sewer overflows to the extent possible and practicable.  The goals of the plan are 

· Prevent overflows from the sanitary sewer to the extent possible and practicable

· Manage the assets of the [utility name] inclusive of personnel and equipment to affect a regular maintenance program and to be able to respond to emergency overflows of the system

· Through the use of analytical and engineering methods, develop a system to assess and prioritize maintenance, rehabilitation and replacement activities for the portions of the collection system under operational control of the [utility name].

· Through effective management, develop and enforce appropriate ordinances that will help to better manage the performance of the collection system.   

3.0 Collection System Management

Management of the [insert system name] will be a proactive endeavor so that we are able to meet the goals of this plan as well as to provide our customers with fiscally, technically and environmentally sound operations of the system.  An overview of our system along with our management approach are contained in the following sections.

3.1 Organization and System Parameters

3.1.1 System Profile

The [utility name] sanitary sewer system consists of gravity and forced main components serving the communities of [insert community names].  The system [is/is not] interconnected with other sanitary collection systems.  [if interconnected, indicate name of systems interconnected with, points of interconnection, average and peak flows, and legal arrangements].  Maps of the system are maintained by the utility at [insert location].  The system profile is as follows:

Table 3-1:  System Profile

	Total Population Served
	

	Population of Primary Community [insert name]

	

	Population of Interconnected Communities
	

	Total Customers
	

	Treatment Plant Name(s)
	

	Plant Design Capacity
	

	Average Daily Wastewater Volume
	

	Average Hourly Peak Wastewater Volume
	

	Miles of Gravity Sewers
	

	Miles of Force Mains
	

	Number of Pump Stations
	

	Number of Pump Station w/Backup Power
	

	Number of Inverted Siphons
	

	Number of Manholes
	

	Number of Air Relief Valves
	

	Number of Employees
	


3.1.2 Critical Components

In this section critical components of the system should be identified and described.  This information will be used later under the maintenance section.  Describe the components of the collection system that are critical in terms of conditions such as frequent backups, run along stream bottoms, are in isolated areas in which overflows would be unlikely to be detected, facilities without backup power, parts of the system where root intrusion is reoccurring, old components, non-redundant components, and components/facilities known by the system to be critical.  

Grease and grease like products can be significant contributors of sewer overflows.  Restaurants and industrial facilities can discharge grease as part of their normal sanitary flows that can lead, in time, to blockages, backups and overflows.  The discharge of fats, oils and grease (FOG) are regulated through the [insert utility’s name] FOG program, however, backups can sometimes occur.  The following areas of the collection system serve areas with either the potential or have had repeated blockages.  [describe areas]
Gravity sewers follow the natural topography of the land which often leads to stream bottoms.  [insert number] miles of collection system run along streams making them critical components requiring greater monitoring.  Sewer lines run along [insert stream name] from [insert point to point information].  [Repeat for each stream].
Several areas within the system are isolated from population centers and as such an overflow could go undetected for an extended period of time.  Collection systems traversing the following areas meet this condition [insert description of areas].  

The system employees [insert number] lift stations to move sewage from low elevation areas to higher elevation areas.  Of these [insert number] do not have automatic back up power; i.e. generators and transfer switches.  Periodic loss of power may occur due to storms and electrical grid equipment failures.  The lift stations have finite storage capacity and as such are subject to overflows during a power loss.  Therefore the following lift stations are considered critical components due to a lack of backup power and require more frequent monitoring.  [Insert names of stations.]  

3.1.3 Organizational Structure

Describe the organizational structure of the system including the positions responsible for implementing the elements of this plan.  Include lines of authority in the description which may be accomplished with an organization chart or decision tree.  Include in the description the number of employees inclusive of management, operations, and administrative personnel.  This section should clearly spell out the positions in the chain of command including who is responsible for maintenance, operation, asset management, maintenance scheduling, and equipment replacement decisions.

Figure 1:  Example Organizational Structure

[image: image1.jpg]Small Town Organizational
Structure





3.2 Job Descriptions

Job descriptions lay out the foundation for the requirements and responsibilities of each person within the organizational structure.  Descriptions are reviewed every two years and updated as necessary to reflect new or changing requirements.  Employees are expected to comply with the elements of the job descriptions including any requirements for professional licenses and continuing education.  Failure to meet the basic elements of an employee’s assigned job description may be reason for termination, demotion or other disciplinary action deemed appropriate.  Job descriptions are included as Appendix 1.  (Appendix 1 currently contains example job descriptions that can be modified and adapted to a particular utility if descriptions are not currently available)
3.3 Training

Each employee is required to obtain a minimum of 20 hours of professional/trades development training per year upon approval by an immediate supervisor.  Training may be in the form of formal off-site or on-site training, on-the-job training,  college/vocational course work or other appropriate venue.  The training must be directly relevant to the employee’s duties as described in his/her job description.  If an employee is required to obtain continuing education units (CEUs) for his/her license, the employee is required to determine if the license granting agency/board will provide CEUs before the employee begins the course.

Required Training

Within the first three months of employment, each employee is required to attend a course in lock out/tag out and confined space entry.  The Director of Public Works or his/her designee will approve the course prior to attendance.  

Other potential course topical areas include:

· Routine line maintenance including rodding, cabling, chemical and jet cleaning

· Traffic control

· Environmental/safety regulations

· Pump theory, operation including speed control, and maintenance

· Laboratory procedures, equipment calibration, sample collection and handling

· Electrical and instrumentation

· Public relations

· Sewer overflow response and reporting

· Collection system evaluation including smoke testing and closed circuit TV

· Pipe repair

· Collection system rehabilitation including pipe bursting, cured in place, slip lining, and trenching/shoring

· Heavy equipment operation

· Wastewater System Operations and Maintenance

The operating budget will contain a line item sufficient to provide a mix of on and off site training such that each employee can obtain a minimum of 20 hours of professional/trades development training per year inclusive of continuing education needed for license requirements.  The line item funding will be inclusive of course cost, travel, lodging and meals and incidental expenses consistent with typical costs for the location.  College and vocational tuition cost reimbursements will be consistent with the [insert Town’s name] policy for such reimbursements.  

3.4 Legal Authority  

Insert a summary description showing that the utility’s ordinances, service agreements, etc provide legal authority to control the elements of an EPA CMOM program.  The elements are:   1)I&I; 2)Sewer design, installation, testing and inspection standards; 3)Controlling flow from satellite systems; 4)Utility access to all system locations; 5)Pretreatment program if necessary; and 6)Grease controls including grease trap design standards.  The ordinances can be included as appendices if desired.

If the utility does not have ordinances to cover all of these issues, several are included in Appendix 2 as well as some starting language for developing an appropriate ordinance.  Many states and local governments have plumbing design, installation and testing standards which should, if not already, be incorporated into the utility’s specifications for sewer collection systems.  Several are included in Appendix 3.  Other sources are the National Plumbing Code and the American Society for Testing and Materials (ASTM); each of which have applicable design, installation and testing standards.  The Plumbing and Drainage Institute (PDI) has design standards for grease traps.  PDI G101 contains the standards for grease traps and is also included in Appendix 3.

3.5 Asset Management

Asset management is a process of documentation wherein all assets, their life expectancy, condition assessment and operating information are brought together so that efficient and informed decisions regarding asset replacement may be made.  The asset management process is used in conjunction with budgeting and financial reporting so that budgets can be developed with asset replacement needs in mind and so that a utilities financial stability will reflect a complete accounting of the utility’s assets and their condition.  

As of March 2005, Rural Utility Service (RUS) is requiring that funds be set aside for the replacement/refurbishment/repair of all short-lived assets as a contingency of receiving a loan from RUS.  RUS defines short-lived assets as those with expected lives of 15 years or less.  Therefore systems seeking loans from RUS after March 2005 must put together an asset management program to determine the set aside requirements for all short-lived assets.  Long-lived assets should be included as well but the amount of the set aside needed for long-lived assets will depend upon local affordability and the system’s desired equity level.  For instance if a system wishes to maintain a 40% equity level (40% ownership, not encumbered by loans), then the system needs to set aside 100% of its short-lived asset needs as well as 40% of its long-lived needs to maintain its desired equity level.  RUS accepts that funding for the replacement of long-lived assets is likely to be financed through loans and grants as a result of the cost of long-lived assets and the need to maintain reasonable customer rate structures.  

In June 1999, the Governmental Accounting Standards Board (GASB) released completely revised guidelines for how state and local governments report their finances to the public.  Known as Statement 34, the revised guidelines indicate that financial records should show depreciation for infrastructure costs for the entire depreciation life and not as one time entries for the year in which the asset was acquired or put into service.  For example a $1 million asset with a 10 year life would be shown not once as a $1 million charge but as $100,000 each year for 10 years.  An asset management program provides the information needed to accurately account for all depreciable items.  

GASB is not a regulatory agency hence adherence to GASB accounting standards is not required.  However, GASB guidelines are regarded as generally accepted accounting principles (GAAP).  Some states require local and state governments follow the GAAP, financial auditors assess the suitability of an agency’s finances based upon adherence to GAAP, and the municipal bond market prefers government agencies follow GAAP.  Therefore it is in an agency’s best interest to follow GASB guidelines.   

An option in the GASB guidelines allow governments that can demonstrate they maintain their infrastructure at an established level to report their expenses for maintaining and preserving infrastructure assets rather than using the depreciation approach.  Using this approach, the utility must declare a condition at which it wishes to maintain its assets and then disclose publicly the evidence demonstrating their adherence to the stated condition level.  The information to be disclosed includes:

· The assessed physical condition of infrastructure assets (governments must perform such assessments at least every three years, and disclose the results of at least the three most recent condition assessments).

· Descriptions of the criteria the government uses to measure and report asset condition. 

· The condition level at which the government intends to maintain the assets. 

· A comparison of the annual dollar amount estimated to be required to maintain and preserve the assets at the condition level established by the government with the actual expenses, for at least the last five years.

As part of the GASB rules, governments would be required to determine historical pricing for assets less than 20 years old.  GASB recognized the difficulties this may pose for small entities so small government entities, those with total revenues less than $10 million (in their first fiscal year ending June 30, 1999) were exempted from reporting infrastructure information retroactively.  These small governments need only report infrastructure when it is acquired, constructed or improved.  Compliance with Statement 34 for small government entities is to begin with fiscal years ending after June 30, 2004.

However, the condition assessment approach may not work for all utilities in that the annual maintenance costs for the sewer collection system may not be significant resulting in an unrealistic cost of operations for most years and then periodic major annual costs for replacements.  GASB 34 footnote 58 allows both methods to be used simultaneously.  The depreciation method can be used for the life of the asset and the condition assessment can be shown in what is known as the Required Supplementary Documentation or RSI.  Using a combination of the two methods (depreciation and condition) allows a system to show consistent depreciation of their assets while reflecting system condition.  This allows the system to show an annual asset expense (depreciation) and shows rate boards and auditors the true condition of the system and when replacements will be needed.  See Appendix 4 for additional information.

Depreciation is an accounting practice that is necessary to comply with GAAP.  The intent of depreciation is to reflect a more accurate annual cost of operations.  That differs from planning for asset purchase and financial planning for new assets.  Under accounting rules an asset may be straight lined depreciated for its entire expected life or it may be written off after only a portion of its life depending on a variety of factors.   In planning for asset financing the goal is to establish a useful life for a system’s assets so that funds are earmarked each year in the system’s budget, and conversely in the rate structure, so that assets can be replaced in a more orderly fashion as they reach their useful life.  The useful life of an asset is based in part on the expected life of the asset and an assessment of its condition.  This could be the same condition assessment required to meet the GASB Statement 34 RSI.  The condition assessment allows the manufacturer’s expected life to be adjusted upward or downward based on the assets’ condition, maintenance history, energy requirements, or other factors to produce the useful life.  The asset management plan then uses this useful life to determine the replacement cost and the subsequent annual budget amount needed to replace the asset at the end of it’s useful life.  The following example illustrates the point.

A pump in a lift station is projected by the pump manufacturer to have an expected life of 30 years.  The pump is 10 years old and an assessment of it’s condition including maintenance history and the fact that there are newer pumps on the market that are more energy efficient, leads the utility to believe the useful life is more accurately 20 years.  Since the pump is already 10 years old then the cost to replace the pump will be spread out over the remaining 10 years of the pump’s useful life.  Lets assume the pump cost $25,000.  The cost of the pump 10 years from now will of course be higher than today’s cost so using a present value approach of increasing the cost based on an annual 4% rate of inflation for 10 years, the cost 10 years from now is expected to be $36,000, the present day value.  Therefore the system’s annual budget for the next 10 years, should include a funding requirement of 1/10 of $36,000 or $3,600 to replace the pump.  This way in year 10, the system will have collected what is needed through their rate payers to replace the pump at the end of it’s useful life.        

The assets of the [insert town name] sanitary sewer system include the collection system, pump stations, treatment works, emergency power generators, vehicles, office and laboratory facilities and all related appurtenances.  These assets are captured in [indicate where the assets are catalogued.  Appendix 5 contains an asset program developed in Excel which may be suitable for  small systems with a limited number of assets.  Software programs are also available commercially and from educational institutions that may be used as well.  These may be more suitable for systems with significant assets.  One such program developed for small systems is entitled Total Electronic Asset Management System (TEAMS).  Developed by the College of Southern Maryland in conjunction with the Delaware Technical Community College under a grant from the U.S. Environmental Protection Agency, may be obtained free of charge from the College of Southern Maryland.   The number of assets will in large part dictate the method of management for any given system. ].  In accordance with GASB Statement 34 a cost basis for new infrastructure assets will be reported beginning with the 2005 fiscal year.  While all assets will be inventoried, the cost basis for existing infrastructure 20 years old or less will not be reported unless readily known (beyond 20 years need not be reported).  Depending upon the particular asset, annual depreciation will either reflect capital cost or maintenance costs consistent with GASB Statement 34.  The asset inventory will be updated as new equipment is added or every three years whichever is less.  As part of the triennial update, an assessment of asset condition will be documented as required by GASB Statement 34 and reported in the annual financial disclosure as Required Supplementary Information.  The annual budget will reflect the required asset replacement/refurbishment costs to the extent practicable and affordable by the community and as needed to meet government loan requirements. 

3.6 Condition Assessment

How to assess the condition of a utility’s equipment is left to the jurisdiction of the utility.  There are no required assessment methodologies by either the U.S. EPA or the GASB.  Further complicating condition assessment of a sewer system is that much of the system is underground not readily visible.  The condition of an asset is dependant upon a number of factors including its overall condition, maintenance requirements, whether it is over or under capacity for its intended service and how well the asset is performing the job it was designed to perform.  All of these factors are subjective in nature so the condition assessment is meant to be an estimate and not an exact analysis.  Following is the assessment criteria that [insert utility name] will use to assess the condition of the utility’s assets. 

Table 3-2:  Condition Assessment

(double click within colored area to active spreadsheet)


[image: image2.wmf]Asset: 

Description:

Score

Performance Assessment

0

New

1

Excellent

No failures, no I&I

2

Good

Rare failure, minor infiltration, no inflow

3

Average

Failures typical of like equipment, infiltration exceeds design, minor inflow

4

Poor

Frequent failures, sustantial I&I but no overflows

5

Salvage

Needs substantial maintenance to keep operational, overflows occur

Capacity Assessment

0

Oversized +25%

Meets current need plus more than 25%

1

Oversized<25%

Meets current need plus up to 25% more

2

Fullsized

Meets current need

3

Undersized

Current need exceeds capability but able to control through operational means

4

Undersized <25%

Current need exceeds capability by up to 25%, can't control

5

Undersized +25%

Current need exceeds capability by more than 25%, can't control

Non-PM Maintenance Assessment

0

None

No non-PM maintenance requirements

1

Normal 

Normal requirements

2

Minor 

More than normal but not significant

3

Significant

Requires frequent maintenance

4

Renew

Substantial including frequent component replacement

5

Replace

Nearly unservicable

non-PM excludes routine items such as greasing, cleaning, oil changes, filter changes

or other consumable part replacements at normal intervals

Total Score

0

0

New or like new

1-3

Excellent

4-6

Good

7-9

Average

10-12

Poor

any component score of 5

Replace






4.0 Collection System Operation and Maintenance

Collection system operation and maintenance (O&M) consists of inspection, evaluation, preventative maintenance, and cleaning to maintain flow and mitigate inflow and infiltration.  O&M varies by the equipment type, condition, age, and operating history with equipment identified as critical receiving maintenance at greater frequencies.  Section 3.1.2 described [insert utility’s name] critical equipment.  The following is a baseline O&M schedule.  Periodic factors may necessitate a more frequent O&M schedule for individual components.  Appropriate corrective actions or temporary mitigation measures are initiated based upon the findings of the routine O&M activities.

4.1 Collection System

Table 4-1:  Example Collection System Routine Maintenance Schedule [insert appropriate utility specific information]
	Description
	Critical (C) Non-critical (NC)
	Known Problems

Issues
	Every Other Week
	Monthly
	Semi- Annually
	Annually
	Triennial

	8” lateral 1st St ½ mile to Fort Ave
	C
	Routine FOG issues
	Clean
	
	
	
	Assess condition

	8” lateral 3rd Ave 1 mile to Preston St
	C
	History of backups
	
	Clean
	
	
	Assess condition

	18” interceptor along Fishing Creek
	C
	No known problems but located along stream
	
	Visual check for general condition and  overflow evidence, inspect several manholes for surcharging evidence
	
	Clean
	Assess condition

	18” Interceptor traversing wooded area near park
	C
	No known problems but located in remote area
	
	Visual check for general condition and overflow evidence, inspect several manholes for surcharging evidence
	
	
	Clean

	Remainder of collection system
	NC
	
	
	
	
	Visual check for general condition and overflow evidence, inspect several manholes for surcharging evidence
	Clean and assess condition

	Manholes
	NC
	
	
	
	
	Inspect for loose bricks/mortar evidence of I&I and surcharging
	Assess condition


The [insert town/system name] will clean the sanitary sewer per the baseline maintenance schedule with [insert equipment name/description and quantity; i.e. 3 rod trucks, 1 vac truck, 1 trailer mounted rod rig, etc].  Additional cleaning equipment and manpower are available via contract operations with several area vendors.  The [insert town/system name] does not anticipate using contract services unless the following conditions exist:

· system equipment inoperable for extended period

· manpower shortage

· unusually high cleaning demand due to unforeseen circumstances

4.2 Pump Stations

All equipment is to be maintained in accordance with the manufacturers specifications.  In addition the following maintenance activities will be conducted.

Table 4-2:  Example Pump Station Routine Maintenance Schedule [insert appropriate utility specific information]
	Description
	Critical (C) Non-critical (NC)
	Known Problems

Issues
	Daily
	Weekly
	Monthly
	Annually
	Triennial

	4th Ave station
	C
	No back up power, history of power failures, no SCADA
	Check for station problems including security 
	Record pump pressure and pump run times
	Check and record motor amperage, check mechanical and electrical connections, pump grease from wet well as needed, remove and replace flow meter strip chart
	Exercise all valves
	Disassemble and clean internal pump components, check impeller, disassemble and clean check valves, assess condition

	All other stations
	NC
	No known problems, has back up power and SCADA or other notification system
	
	Check station for problems including security, record pump pressure and run time
	Check and record motor amperage, check mechanical and electrical connections, pump grease from wet well as needed, remove and replace flow meter strip chart, operate backup generator, check and top off all fluids
	Exercise all valves
	Disassemble and clean internal pump components, check impeller, disassemble and clean check valves, assess condition


4.3 Force Mains

Check all air relief valves for proper operation semi-annually, disassemble and clean annually.  Clean force mains with a pipe pig every five years.

4.4 Repairs

Routine maintenance will identify repair needs within system components.  The appropriate repair for any given problem is dependant upon the nature of the problem and cannot be prescribed in this plan.  However a priority hierarchy has been established to structure what and when repairs are to be accomplished.  The hierarchy is based upon identifying and repairing critical components first.  Critical components are parts of the collection system which if failure occurs will result in system failure and sewer overflow.  Such items may include failure of a pump, failure of a backup generator to start, or obstruction in the sewer line.  Other problems identified by maintenance activities will be less acute and can be repaired on a lower priority basis.  This may include loose or missing manhole bricks, broken manhole covers, lift station lighting, etc.  When normal maintenance activities identify the need for component repairs or when problems are brought to the attention of the system by customers or others, the problem and corresponding repair will be assigned a priority ranking based on the following hierarchy.

The response time is a requirement for the system to complete.  Not meeting the required response time will be considered a failure on the part of the system to meet the requirements of this plan.  The repair time goal is a stated goal.  Many factors, some out of the control of the system, will impact the ability of the system to make the necessary repairs.  Not meeting the repair goals will not be considered a plan failure but will be noted in self-audits from which plan and or operational changes may be fashioned.
Table 4-3:  Collection System Response and Repair Priority Hierarchy

	Problem
	Priority
	Response Time
	Action
	Repair Time Goal

	Active Sewer Overflow
	1
	Within 1 hour of receiving report
	Stop overflow, return system to normal operation
	Within 4 hours of arriving on site

	Failure of Critical Component, Overflow/Bypass Will Occur if Not Repaired
	1
	Within 1 hour of receiving report or discovering problem
	Repair or replace component, return system to normal operation
	Within 4 hours of arriving on site

	Unsafe Condition Poses Risk to Public or Employees
	1
	Within 1 hour of receiving report or discovering problem
	Mitigate and repair to eliminate unsafe condition
	Mitigate risk within 2 hours of arriving on site, repair within 8 hours if public risk, 7 days if employee risk

	Evidence of System Surcharging and Intermittent Overflow
	2
	Within 1 day of receiving report or discovering problem
	Clean sewer line and/or check for proper downstream pump station operation and repair as needed.  Re-evaluate problem following cleaning/repair.  Begin I&I evaluation and corrections if not corrected.
	Within 8 hours of arriving on site for cleaning and station repairs.  Initiate I&I evaluation and corrective actions within 30 days

	Failure of Backup Power System
	2
	Within 3 days of receiving report or discovering problem
	Repair or replace equipment as needed
	Within 10 days of response

	Evidence of Surcharging, No Overflow Evidence
	3
	Within 1 week of receiving report or discovering problem
	Clean sewer line and/or check for proper downstream pump station operation and repair as needed.  Re-evaluate problem following cleaning/repair.  Initiate I&I evaluation and corrections if not corrected.
	Within 8 hours of arriving on site for cleaning and station repairs.  I&I evaluation and corrective actions within 180 days

	Failure of Monitoring or Measuring Equipment
	3
	Within 3 days of receiving report or discovering problem
	Make repairs or replace as needed
	Repairs within 7 days of response.  Replacement within 30 days. 

	Evidence of I&I Non-surcharging
	4
	Complete evaluation of cause within 90 days of discovering problem.
	Make corrective actions based on I&I evaluation findings
	Within 360 days

	Component failures non-critical and general non-routine maintenance
	5
	Evaluate repair/maintenance need within 180 days of discovering problem
	Make repairs
	Within 360 days


5.0 System Evaluation and Capacity Determination

The concept of capacity for a wastewater system has two basic elements; the capacity of the wastewater plant and the capacity of the collection system.  Inflow/infiltration and growth can result in wastewater flows exceeding the design capacity of either the plant or collection system or both.  Capacity design standards vary from state to state but generally involve designing to the more conservative of either flows or loadings.  For collection systems it is generally flows either peak hourly flows, average flows or some multiple of one of these elements. 

5.1 Treatment Plant 

Evaluating the treatment plant is relatively straight forward if based upon flow.  Simply compare the plant design standard to the appropriate flow value.  For example if a plant design is based upon 3.0 mgd as a monthly daily average, the plant is operating under its hydraulic design capacity if monthly daily averages during the wettest period of the year are less than 3.0 mgd.  Conversely if the design is based upon a peak hourly flow of 10 mgd and peak flows are recorded at 15 mgd during the wettest period of the year then the plant is operating above its designed hydraulic capacity.  

The [insert treatment plant name] design capacity is [insert design capacity] which is based upon a [30 day average flow/peak hourly flow – choose one or other appropriate standard] per the requirements of [insert state regulatory citation pertaining to wastewater treatment design standards].  Flow data collected from the plant headworks flow meters show that the plant [is/is not] within its design capacity.  Average [monthly/peak hourly – select appropriate measurement] flows for the past three years range from [insert value] to [insert value].
Note that a plant may be able to operate above its designed hydraulic maximum capacity if there is sufficient storage capacity within the plant.  One component within the plant may be the hydraulic limiting factor while storage capabilities allow for managing flows above the design capacity.  For example a system may be able to pump down one or more settling tanks ahead of a significant storm event that can then be used for peak flow storage during the storm event effectively operating above its design capacity.  Operational flexibilities that allow for this or similar situations should be discussed.  

5.2 Collection System

Capacities within the collection system vary by the size of the piping making up the system.  It is desirable to determine capacities within the collection system to gauge whether portions are subject to surcharging and overflows and to develop a baseline from which planning decisions regarding new connections may be made.  Even if the treatment plant flows are within the design capacity, portions of the collection system could be receiving flows in excess of their design capacities.  There are a number of simple ways to determine if the collection system is receiving excess flows.  Where this condition is suspected or verified, more specific evaluation methods are to be used to determine the exact flows.  The [insert system name] will assess collection system capacity via the following methodology.

5.2.1 Collection System Evaluation

5.2.1.1 Preliminary Evaluation

Per the baseline maintenance schedule in Section 4.1,  [insert system name] personnel will perform a visual inspection of the sanitary sewer collection system looking for evidence of overflows and surcharging.  This will be accomplished by walking/driving the collection system to identify evidence of overflows on the ground surrounding manholes or at overflow discharge points in the case of combined sewers.  Surcharge conditions, as evident by water lines on the inside walls of manholes, sanitary waste debris on manhole ladder rungs or on the manhole decking, will be evaluated by opening manholes and examining for these conditions.  Customer complaints of backups and overflow history are also to be used as sources of information.  Personnel will mark any known or suspected capacity issues on maps of the sewer system as “known” and “suspected”.  The priority for follow up evaluation and corrective action will be in accordance with Table 4-3: Collection System Response and Repair Priority Hierarchy.

5.2.1.2 Follow Up Evaluations

Debris within a manhole is indicative of surcharging within that portion of the sewer system.  However surcharging may not always leave evidence.  Before embarking upon the installation of flow meters and a more technical hydrologic evaluation, suspect surcharge areas will be evaluated either by chalk boards, white boards, or bottle boards.  In the case of a chalk board, a chalk line is drawn vertically on a board that is placed and secured in the manhole.  Maximum water elevation is determined by where water marks or removes the chalk from the board.  Likewise a white board is used with maximum elevation indicated by a watermark.  Bottle boards may also be used in which small bottles are attached vertically to a board at 1 foot intervals and securely placed in the manhole.  The maximum depth is determined by the filled bottle(s) on the board.  

Surcharges identified from these rapid means can then quickly be addressed.  If surcharging occurs during wet weather then inflow can be suspected.  If surcharging is not associated with wet weather, then either there is significant infiltration, downstream blockage/constriction, or the collection system is undersized for the flows it is receiving.

Blockages and constrictions will be immediately addressed via mechanical or chemical cleaning of the sewer followed by a repeat evaluation for the presence of surcharge conditions.  If the surcharge condition has been abated, no further action is required.  If the surcharge condition has not been entirely corrected then further evaluation is required.  

5.2.2 Targeted Visual Examinations

In the event the surcharging condition has not been resolved, system personnel will begin a visual monitoring program during periods of high flow (6-9 am and 4-7 pm), periods of low flow (1 – 4 am) and wet weather periods.  Personnel will note in a field log book the relative depth of flow during these conditions and if a surcharge condition is occurring.  During periods of expected dry weather low flow (early morning hours), flows should be minimal to possibly non-existent unless there are industrial/commercial sources in operation during these periods.  Flows above what would otherwise be expected may be indicative of excessive groundwater infiltration.  Sewer pipe design standards allow for a certain amount of infiltration usually expressed as gallons per inch of pipe diameter per mile of pipe per 24 hour period.  For example a design standard of 50 gallons per inch of pipe diameter in a 12 inch pipe allows for 600 gallons of inflow per mile of pipe over a 24 hour period or 0.4 gallons per minute.  This is a very nominal amount so barring excessive infiltration and commercial/industrial sources, early morning flows should be small.    Surcharging during expected dry weather high flow periods (6-9 am and 4-7 pm) may be indicative of a collection system that is undersized while surcharges during wet weather periods are indicative of inflow conditions.  Note that dry weather flow problems are likely to be exacerbated during wet weather.  
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Physical Testing

If inflow is suspected, the system will conduct a program of smoke testing the portions of the collection system impacted by inflow.  Property owners will be required to immediately correct illegal connections consistent with the [insert town or system name] ordinance banning storm and ground water connections to the sanitary sewer.  In the event storm sewers are found to be connected into the sanitary sewer where a separate storm sewer exists, the [insert town or system name] will make repairs to reconnect to the storm sewer system.  

In the case of suspected excess infiltration, the [insert town or system name] will conduct TV surveillance of the portions of the collection system believed to be impacted by groundwater infiltration.  The [insert town  or system name] will make repairs based upon the findings of the TV survey.

U.S. EPA has published standards for non-excessive dry weather infiltration and wet weather inflow (Infiltration/Inflow, I/I Analysis and Project Certification, U.S. EPA, May 1985).   Based on flow studies of numerous wastewater systems, EPA has established that if the highest average daily flow during a 7-14 day period is less than 120 gallons per capita per day (gpcd) during dry weather, high groundwater table periods, the system is not experiencing excessive infiltration.  Industrial and commercial flows of 50,000 gpcd or more are excluded in the 120 gpcd figure otherwise all residential, commercial, industrial and infiltration is included.  

Likewise EPA uses 275 gpcd and less during rainfall periods in which there is surface runoff as a figure at which inflow is considered to be non-excessive; i.e. if flows exceed 275 gpcd at any time during a storm event then inflow is excessive.  Again commercial and industrial flows of 50,000 gpcd are excluded from this figure.

5.2.4 Flow Monitoring

Flow monitoring and trending either within the collection system piping or at lift stations are excellent ways to monitor capacity issues and to gauge I&I reduction efforts.  Routine flow monitoring of the average daily and peak hourly flows at all lift stations and headworks will be recorded and graphed to reveal flow trends in the system.  Flow meters will be added to stations without meters on a systematic basis not to exceed 3 years.  Pump run times will also be graphed along with flow values.  Run time trends should be consistent with flow trends.  Deviations of the flow and run time may be indicative of a pump or system problem that can be identified early via data trending.  Graphing and trending frequency is site dependant dependent upon whether or not problems exist but will be conducted for each station and at the plant headworks at least on an annual basis.  Daily, monthly and annual average will be graphed to identify flow trends.  

In portions of the collection system in which I&I or capacity issues are known or suspected, flow monitoring within the collection system at appropriate locations will be conducted in conjunction with corrective measures.  The frequency and location of monitoring shall be determined by [insert system name] on a case-by-case basis but will be sufficient enough to be representative of seasonal average and peak flows and sufficient to indicate if corrective measures are effective.  

5.2.5 TV Surveillance

Closed circuit television analysis of the interior of sewer lines is one of the most comprehensive evaluation methods available as it allows surveying the interior conditions of a pipe.  Areas of the sewer system that are experiencing frequent blockages and/or inflow/infiltration should be analyzed by TV analysis to determine the cause of the problems.  Tree roots, misaligned joints, saddles, and collapses are common reasons for blockages to occur as grease and other materials begin to accumulate in these areas.  Likewise cracks, joint problems and illegal connections can be identified with the aid of television inspection.  TV inspection of the sewer system will be utilized in areas with known and repeat problems to diagnose the cause(s) of the problems.  State Rural Water Associations often have TV cameras that may be used by member systems.  Likewise some utilities have their own systems that may be available to other systems under a mutual aid agreement.  

5.3 Capacity Determination

Collection system capacity is a function of pipe and lift station pump size.  Monitoring pump run times may tell if a station is experiencing capacity issues.  If run times show frequent multiple pump operation as opposed to a lead/lag operational mode, the station is experiencing high water which may be indicative of capacities above the design for the pumps.  Manufacturer’s pump curves can be obtained to determine pump capacity based upon the total system head the pump is operating under.  Note the capacity of multiple pumps operating simultaneously is not the summation of their individual capacities from their respective pump curves.  A second pump experiences additional head from the operation of the lead pump which must be taken into consideration when determining system head.  If available, as-built design and specifications should provide the station capacity.  The pump curve data and pump run times can be used in conjunction with flow monitoring to determine if a station is of sufficient capacity.  

Pipe capacity is dependant upon the size of the pipe, condition, and slope.  Approximations of maximum pipe flow can be obtained using the Manning Equation.  The following table illustrates a conservative estimate of maximum pipe flow for various pipe sizes and slopes.  The estimates are conservative in that flow was calculated for full pipe flow.  Actual maximum pipe flow occurs just before full pipe conditions.  

Table 5-1:  Maximum Pipe Flow

	Pipe Size (inches)
	Pipe Slope

	
	0.5%
	1%
	1.5%
	2%
	2.5%
	3%
	3.5%
	4%
	4.5%
	5%
	5.5%
	6%

	8
	408
	577
	707
	816
	912
	999
	1079
	1154
	1224
	1290
	1353
	1413

	12
	1203
	1701
	2083
	2406
	2690
	2946
	3182
	3402
	3609
	3804
	3989
	4167

	18
	3546
	5015
	6142
	7093
	7930
	8687
	9383
	10031
	10639
	11215
	11762
	12285

	24
	7638
	10801
	13229
	15275
	17078
	18708
	20207
	21602
	22913
	24152
	25331
	26457

	36
	22518
	31845
	39002
	45036
	50352
	55158
	59577
	63690
	67554
	71208
	74684
	78005


Roughness coefficient (n) = 0.012, all values in gallons per minute

Pipe flows for other pipe sizes may be calculated via the formula:


Q = VA




Q = flow









V = velocity

where V = (1.486/n)R2/3S1/2


n = roughness coefficient







S = pipe slope

R = A/P




A = area of pipe







P = perimeter of pipe

Where A = 3.14(r2)



r = radius of pipe


P = 3.14(d)



d = diameter of pipe

The maximum pipe flows from the table above will be compared against the projected flows based on the population served by the particular area of the sewer system.  Projected flows for the service area of the collection system are calculated by multiplying the number of equivalent dwelling units (EDU) by [insert the appropriate State number, states use various numbers for flow contributions per EDU].  The projected flows are then compared against the theoretical maximum flows calculated via Manning to determine if portions of the system currently are at or below capacity.  Likewise, future building impacts will be assessed in the same manner to determine if the existing collection system can handle the additional wastewater contribution.  Note that each unit in a mutli-family dwelling is considered one EDU.  

6.0 Monitoring, Measuring and Program Updates

This plan lays out metrics for employee training, routine maintenance, repairs and system flow monitoring.  The [insert appropriate management personnel] will evaluate adherence to these metrics and the goals of this program on an annual basis.  At his/her discretion, the program may be modified based on the annual evaluation.  The [insert appropriate management personnel] is expected to require all employees to adhere to this plan in the performance of their individual duties.  Should the [insert appropriate management personnel] determine that the plan needs to be updated, a brief written justification must be completed and maintained as part of the system’s records. 

7.0 Overflow Emergency Response Plan

In order to respond effectively to a sewer overflow, a plan must be in place prior to the overflow and all personnel need to understand their role in the response and follow up.  The following flow chart describes the actions that will be taken in the event of an overflow of the collection system.    

Figure 2:  Emergency Response Flow Chart  
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Rubber Ducks


�


A low cost means to determine if storm drain(s) have been inadvertently tied into the sanitary sewer system is through the use of yellow rubber ducks.  Simply acquire small yellow rubber ducks,  number each with an indelible marker (Sharpie®), place the ducks in storm drains, record the duck number and drain location in a log book and wait for it to rain.  During the first rain event collect the ducks from the receiving surface water body and from within the sewage plant or pumping stations.  The ones that made it into the sewer tell you where a storm line is tied into the sanitary sewer via the duck number.  Simple and inexpensive.
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		Asset:

		Description:

																						Score

				Performance Assessment

		0		New

		1		Excellent		No failures, no I&I

		2		Good		Rare failure, minor infiltration, no inflow

		3		Average		Failures typical of like equipment, infiltration exceeds design, minor inflow

		4		Poor		Frequent failures, sustantial I&I but no overflows

		5		Salvage		Needs substantial maintenance to keep operational, overflows occur

				Capacity Assessment

		0		Oversized +25%				Meets current need plus more than 25%

		1		Oversized<25%				Meets current need plus up to 25% more

		2		Fullsized				Meets current need

		3		Undersized				Current need exceeds capability but able to control through operational means

		4		Undersized <25%				Current need exceeds capability by up to 25%, can't control

		5		Undersized +25%				Current need exceeds capability by more than 25%, can't control

				Non-PM Maintenance Assessment

		0		None		No non-PM maintenance requirements

		1		Normal		Normal requirements

		2		Minor		More than normal but not significant

		3		Significant		Requires frequent maintenance

		4		Renew		Substantial including frequent component replacement

		5		Replace		Nearly unservicable

				non-PM excludes routine items such as greasing, cleaning, oil changes, filter changes

				or other consumable part replacements at normal intervals

				Total Score																		0

				0						New or like new

				1-3						Excellent

				4-6						Good

				7-9						Average

				10-12						Poor

				any component score of 5						Replace
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