








The introduction of raw wastewater into the environment as a result of SSOs has been
demonstrated to be a significant threat to public health and the environment. For public
health, environmental, and regulatory reasons, eliminating SSOs is a high priority for the

Town of Cary, as it is for the State of North Carolina.

The Town seeks not only to comply with the minimum requirements regulating its
operations, but also to take measures to continue along a process of improved
compliance, so as to eliminate SSOs in the Town of Cary system to the maximum

extent feasible.

A detailed (but informal) consistency review was undertaken to evaluate two issues:
first, North Carolina’s collection system requirements versus USEPA'’s draft SSO rules;
and second, the Town of Cary’s practices compared to both the State’s and USEPA’s

proposed regulations. The results of this review are presented in Appendix B.

This consistency review indicated that, with several minor exceptions, North Carolina’s
collection system program is consistent with the USEPA SSO rule and CMOM program
as currently drafted. The CMOM requirements not currently reflected in the North

Carolina program are set forth in Table 8-1.

If the proposed Federal SSO rule is adopted as currently drafted, these requirements
would likely be adopted by the State of North Carolina as part of the standard permit

conditions.

The Town’s current practices are in full compliance with current State requirements.
This analysis confirms that the Town of Cary should have no unexpected regulatory
challenges to which it must respond in its current facility planning process. Additionally,
the Town is already undertaking activities consistent with most of the provisions in the

proposed Federal measures that are not currently required by the State.

A more detailed discussion of these programs is set forth below.
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Table 8-1
Proposed Federal Sanitary Sewer Overflow (SSO) and “CMOM”
Regulations Not Currently Required in the
North Carolina Wastewater Collection System Program

1. | An organization chart for implementing CMOM provisions with designated lines
of authority; and a chain of communication for reporting SSOs.

2. | Management of information to establish and prioritize CMOM activities (e.g.,
relating to protection of sensitive waters)

3. | Capacity assessment (I/I study)

4. | Identification and prioritization of structural deficiencies

5. | CMOM program monitoring, measurement and program modifications

6. | Notification of the public to assist them in avoiding risk

7. | System Evaluation (modeling) and Capacity Assurance Plan

8. | Communications with interested parties

9. | Internal audit of the CMOM program

Sanitary Sewer Overflow and CMOM Requirements

USEPA has drafted, but not yet published, proposed regulations governing municipal
wastewater collection systems. This Federal SSO rule both clarifies existing permit
conditions, and expands them to address Capacity, Management, Operation and
Maintenance (CMOM) practices. The rule also includes new elements such as public
notification to avoid risk, and more specific record-keeping and reporting requirements.
The SSO/CMOM rule, when enacted, will then be adopted by the States as additional
standard permit conditions for municipal POTW permit holders.

The CMOM management framework, taken as a whole, demonstrates the utility’s

reasonable measures’ taken to avoid unlawful overflows.
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North Carolina has also enacted regulations and supporting requirements to clarify its
expectations of proper collection system operation and maintenance. The CMOM
framework was developed in USEPA Region 1V, of which North Carolina is a part.
North Carolina developed its System-Wide Collection System Permitting (15A NCAC
2H.0227) regulations, incorporating many of the CMOM principles developed in USEPA
Region IV. Further clarification of measures and activities necessary to comply with the
State’s statutory expectations are set forth in the Permit Shell®.

As indicated in Table 8-1, the differences between the Federal and State approaches
are not major, with the possible exception of the requirement for system evaluation for
areas experiencing hydraulic deficiency. This review revealed differences between the
Federal and State rules that can be generally grouped in three categories, as detailed
below:

1. CMOM-specific program requirements required ifiwhen the SSO rule is promulgated

for state adoption
= Providing an organizational chart with chain of communications
= Conducting an internal audit against the CMOM program’s expectations
= Monitoring and measuring CMOM program performance
2. Management and documentation requirements
= Requirements to manage information to establish and prioritize CMOM activities
=  Communication with interested parties; public notification to facilitate avoidance
of risk

3. System Evaluation and Capacity Assurance measures

= Prioritization of structural deficiencies

3 The Permit Shell supersedes a program setting forth a point system for enforcement, known as the Collection System
Enforcement Guidance (rev. 6/11/99).
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= Capacity assessment
= Alternatives analysis and prioritization

The elements under Items 1 and 2 above pertain to utility management and regulatory
response. If a formal CMOM program were enacted, the Town might be required to
undertake an internal audit, establish performance measures, and monitor its progress
against these measures. The review undertaken as part of this Wastewater Collection
System Master Plan, while not a formal audit, indicates that the Town is largely in
conformity with CMOM'’s expectations; therefore, the audit, if required, should not be

costly.

The elements under Item 3 are not currently explicitly required under State regulations;
however, alternatives analysis and prioritization is a typical component of a system plan.
The current Wastewater Collection System Master Plan includes alternatives analysis
and prioritization tasks.

In the section on “Legal Authority”, CMOM also provides an opportunity for a permittee
to address excess flows from its municipal satellites. That section requires permittees
to “...Include legal authority, through...service agreements or other legally binding
documents, to...address flows from satellite municipal collection systems...”. The Town
of Cary’s satellite agreements are largely adequate in this regard, and the Town does
not contend that excess flows from satellites are contributing to capacity-related wet
weather overflows. However, the Town may wish to review the terms of these
agreements to ensure that those satellite collection systems do not deteriorate over
time, resulting in excess I/l conveyed to the Town’s system.

Typical provisions in satellite agreements to address excess flows include:

= A set maximum rate of daily flow, providing for some demonstrated I/l allowance
over base flow (e.g., 10 State Standards); and
= The commitment for the satellite to perform an I/l analysis and rehabilitation

study on identified problem areas.
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It should be noted that the SSO rule, if adopted as currently drafted, will result in
municipal satellites being required to have NPDES permits; therefore, ultimately they
will also be subject to CMOM provisions. This new permitting of those systems would
provide added assurance that the Town’s municipal satellites will not deteriorate over
time. If the Town reviews its satellite agreements before its satellites are subject to
NPDES permitting, there are opportunities for early technical assistance, contracting,
and other coordinated and cooperative activities to address satellite flows.

North Carolina DENR Wastewater Collection System Requirements

The State of North Carolina, Department of Environment and Natural Resources
(DENR), Division of Water Quality, governs municipal wastewater collection systems via
15A NCAC 2H.0227 of the North Carolina Administrative Code, and via a Permit Shell
template for NPDES permits.

The Permit Shell replaces and supersedes a previous document called Enforcement
Guidance. The Enforcement Guidance document provided a point system for review of
violations and potential penalties. Similarly, the new Permit Shell approach provides
utilities with greater assurance that their activities meet the more general requirement
for proper operation and maintenance of their system. Compliance with the Permit
Shell elements demonstrates that the utility has taken all reasonable measures to avoid
SSOs.

8.3 NPDES Stormwater Phase I

The Town of Cary is subject to the USEPA NPDES “Stormwater Phase II” program,
which requires municipalities meeting certain criteria to address stormwater quality.
Phase Il affects communities with populations under 100,000; Phase | affected
communities with populations of 100,000 or more.
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A description of the USEPA NPDES Stormwater Phase Il Program is as follows:

The NPDES Phase Il Program

In 1972, the National Pollutant Discharge Elimination System program was
established under the authority of the Clean Water Act. Phase | of the NPDES
stormwater program was established in 1990. It required NPDES permit coverage
for large or medium municipalities that had populations of 100,000 or more. In North
Carolina, there are six Phase | communities.

Phase Il of the NPDES Stormwater program was signed into law in December 1999.
This regulation builds upon the existing Phase | program by requiring smaller
communities, also known as small municipal separate storm sewer systems (MS4s),
to be permitted.

Regulated small MS4s must apply for permit coverage by March 2003. Those
communities permitted under Phase Il are required to develop and implement a
comprehensive stormwater management program that includes six minimum
measures: (1) public education and outreach on stormwater impacts; (2) public
involvement/participation; (3) illicit discharge detection and elimination; (4)
construction site stormwater runoff control; (5) post-construction stormwater
management for new development and redevelopment; and (6) pollution
prevention/good housekeeping for municipal operations.

- from NCDENR, Division of Water Quality website

In March 2002, the State of North Carolina published draft temporary regulations to
meet the Federal requirements to develop an NPDES Stormwater Phase Il program.
As of the date of this writing, NCDENR was considering the public comments.
Implementation of NPDES Stormwater Phase Il faces a special consideration in North
Carolina. In North Carolina, the State Department of Transportation (NCDOT) manages
the roadway network, under which much of the underground structural storm drainage
system lies. This makes local government management of the stormwater system more
complicated. Yet most of the required six minimum measures under NPDES
Stormwater Phase Il are under local government authority. In particular, requirements
for post-development stormwater quality control have implications for economic and
land development, regarding which local government is unlikely to seek collaboration
with a State agency. This complex intergovernmental issue is under discussion among

associations of municipal officials and the State.

Upon adoption of the rule, the Town of Cary, like other designated Phase Il
communities in North Carolina, will have until March 10, 2003 to submit its permit

application.
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While Phase Il NPDES Stormwater is of special interest because it affects the Town of
Cary based on its population size, the primary NPDES Stormwater requirement that
affects wastewater master planning is the construction activity erosion and sediment
(E&S) control element. The “construction E&S” element of NPDES Stormwater Phase |
already affected Town sanitary sewer activities which disturbed five acres or more.
Phase Il lowers the acreage threshold for construction activities from five (5) acres to

one (1) acre of disturbed area.

In the State of North Carolina, E&S plans for construction activities undertaken by
municipalities are reviewed by the State®, in accordance with 15A NCAC, Chapter 04.
The land disturbance threshold for a grading plan to be reviewed by the State already
stands at one acre; so, NPDES Stormwater Phase Il would have no impact on current

Town practices.

Of the other measures required under NPDES Stormwater Phase Il, only the
requirement for post-development stormwater controls, as described below, is expected
to affect the Town of Cary Wastewater Collection System Master Plan, in that facility

development would be subject to post-construction stormwater controls:

Post-Construction Runoff Control

Developing, implementing, and enforcing a program to address
discharges of post-construction storm water runoff from new
development and redevelopment areas. Applicable controls could
include preventative actions such as protecting sensitive areas (e.g.,
wetlands) or the use of structural BMPs such as grassed swales or
porous pavement”.

4 Sedimentation Pollution Control Act of 1973, § 113-A-56. Jurisdiction of the Commission.
€) The Commission shall have jurisdiction, to the exclusion of local governments, to adopt rules concerning land-
disturbing activities that areV (4) Conducted by local governments.

° USEPA Stormwater Phase || Final Rule Small M $4 Storm Water Program Overview Fact Sheet, January 2000.
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The Town has adopted such measures under the Water Supply Watershed Rules for
the Swift Creek and Jordan Lake watersheds. In these watersheds, the Town’s
program would meet the post-construction requirements from NPDES Stormwater
Phase II. Under the Neuse River Basin Rules (15A NCAC 2B.0235), which affect the
entire Town, only post-construction runoff controls for nitrogen are in place. Town staff
believes that a further measure will be necessary to meet the NPDES Stormwater
Phase Il requirement for post-construction runoff control. Several options are available,
including adopting the State Stormwater Program’s requirements for TSS (total
suspended solids) reduction, and extending the watershed program requirements
throughout the Town. An approach will be developed when North Carolina releases its
Interim Rule for NPDES Stormwater Phase II.

While there appears to be little to no impact from NPDES Stormwater Phase Il on Town
activities pertaining to its Wastewater Collection System Master Plan, the Town may
choose to capitalize on Phase [I/Neuse River Basin strategies to achieve related water
guality goals. For example, any component of the Town’s public education program on
water quality would address NPDES Stormwater Phase Il goals. Since sanitary sewer
overflows (SSOs) reach surface waters, any measures taken to reduce SSOs, similarly,
would constitute an NPDES Stormwater Phase IlI/Neuse River Basin activity. For
example, the Town’s Fats, Oil and Grease (FOG) program, which is designed to
address a major cause of overflows, has potential environmental benefits addressed by
all these regulations.

8.4 Local Programs for Sewer Systems

The North Carolina Department of Environment and Natural Resources (DENR) has
provisions in its regulations to allow municipalities to apply to the Environmental
Management Commission (EMC) for approval of programs for permitting construction
modification, and operation of public and private sewer systems in their utility service
areas (15A NCAC 02H.0218). Permits issued by approved local programs serve in
place of permits issued by DENR.
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The Town of Cary has applied for and received delegated review authority for gravity
sewer extensions. The Town is currently applying for delegated review authority for
pump stations.

8.5 Planning Coordination

Efficient and effective delivery of wastewater collection services to meet the Town’s
future needs depends on a thorough understanding of the nature and characteristics of
anticipated growth. Because of the Town’s geographic location at the ridge of three
watersheds, wastewater collection and treatment planning faces special engineering
and cost challenges in meeting growth demands, depending on the location, extent, and
pace of growth. The area where collection and treatment capacity is most feasible and
available may not coincide with either market forces or the Town’s preferred growth
areas. The dynamic between infrastructure supply and demand requires focused
analysis of facility planning alternatives prior to the development of future Capital
Improvements Plans (CIPs). In addition, the locations of growth areas and their effect
on future wastewater discharges affect the Town’s ability to meet the terms of its
Interbasin Transfer (IBT) certificate issued by NCDENR.

To this end, the Town’s Engineering, Public Works and Utilities, and Planning
Departments have encouraged and continue to promote good ongoing communication

among departments, for both near and long-term planning concerns.

Technical and policy communications pertaining to these short and long-term issues are
facilitated through both a formal Water/Sewer/Transportation Task Force, which meets
monthly during meetings coordinated by the Town Manager, and through good

communications among staff as the need arises.

Three major types of growth and sewer demand issues are typically addressed jointly
by the Planning, Public Works and Utilities, and Engineering Departments:
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= Current private development projects, Plan and Development Review

- Flow demand

- Service capacity downstream

- Private installation of public infrastructure, design and installation standards

= Public Works and Utilities Department projects, Plan and Development Review

- Town ordinances (stream buffers, erosion and sediment control, etc.)

= Long-term growth in relation to infrastructure capacity

- Geographic location and direction of growth

- Timing and phasing of desired growth

- Preferred development areas

Together, the Planning, Engineering, and Public Works and Utilities Departments have

a number of linking functions that work together to ensure effective delivery of services

(see Table 8-2 for a summary of these departments’ responsibilities).

According to interviews with Town staff, coordination among these departments to

address current projects and activities of joint concern is in place. As with any

organization, the staff pursues continued vigilance to ensure that good communication

and coordination is in order, especially among the rank-and-file staff in the various
departments, and in the training of new employees.
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Table 8-2

Overview of Relevant Departments

The Engineering Department is responsible for planning, design and construction of

capital improvements for the Town of Cary, including street improvements, right-of-way
acquisition, storm water and utility system improvements, utility plant expansion,
thoroughfare planning and management of development contract and easement

releases.

*kkkk

The Planning Department is responsible for:

= the functions of the former Planning & Zoning Division (land use planning, growth

management, zoning administration and zoning enforcement),
= transportation planning (previously handled by Engineering),
= gite inspections,
= coordination of all development plan review, and

= traffic impact analyses (to be administered by the Planning Department for a period
of time until this activity is officially transferred to the Engineering Department).

*kkkk

The Public Works and Utilities Department has a wide range of responsibilities,

including water and wastewater treatment; solid waste collection; conservation
programs; maintenance of Town streets, parks, buildings and vehicles; and master

planning for delivery of water and wastewater services to the Town’s customers.
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Coordination for review of current private development projects is likely the best
coordinated process, followed by review of Engineering Department projects. As the
Town considers strategies to implement its long-term growth goals, continued
coordination with Engineering Department staff ensures that the wastewater provisions

necessary to meet these growth goals are also considered.

In January of 2000, the Town of Cary adopted a Growth Management Plan, which
emphasizes appropriate timing, phasing, and geographic direction of growth for
provision of infrastructure, including water and sewer services. A review of the Plan’s
Implementation Table indicates that the items listed in Table 8-3 warrant ongoing
consideration by the relevant departments of the Town, perhaps utilizing the forum of

the Water/Sewer/Transportation Task Force.

Table 8-3

Town of Cary Growth Management Plan
Relevant Issues for Coordination

1. | Annexation — avoid “leap-frog” development

2. | Preferred growth areas — timing, phasing, and geographic direction of growth

3. | Development of a fiscal impact analysis model

4. | Investment of public funds in preferred growth areas

5. | Develop a more formal monitoring system to ensure public investment
decisions are consistent with adopted plans

6. | Pursue intergovernmental cooperative planning agreements to foster an area-
wide approach to growth management
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8.6 Interbasin Transfer Requirements

The Towns of Cary, Apex, and Morrisville and Wake County (RTP South) participated in
a request for an Interbasin Transfer (IBT) Certificate from the North Carolina
Environmental Management Commission (EMC). A Final Environmental Impact
Statement (EIS) was submitted in August 2000 requesting an interbasin transfer of 27
mgd, for an increase of 11 mgd over the existing 16 mgd IBT Certificate of the Towns of
Cary and Apex. Based on public comment, the participants went to great lengths to
reduce the amount of the proposed IBT, both individually and regionally pursuing
options to reduce demand, implement water reuse, and return water to the Cape Fear
River Basin.

The EMC granted the participants an IBT Certificate for a flow rate of 24 mgd on a
maximum day basis. In addition, by January 1, 2011 any water used by the participants
in the Neuse River Basin in excess of 16 mgd on an average annual basis (minus

consumptive uses) must be returned to the Cape Fear River Basin.

The Cary/Apex/Morrisville/RTP South maximum day interbasin transfer from the Haw
River Basin to the Neuse River Basin is predicted to exceed the certificate amount of 24
mgd before 2011. A wastewater flow transfer to the Durham County Triangle WWTP for
discharge to the Cape Fear River Basin is planned to serve as the near-term solution for
keeping the maximum day IBT from exceeding 24 mgd.

8.7 Summary of Regulatory Concerns

The Town of Cary has undertaken a range of integrated water quality strategies which,
separately and as a whole, appear to bring the Town largely into compliance with
current and anticipated Federal and State regulations. The good practices and
approach to continual improvement the Town undertakes will help it address new
regulatory initiatives, while delivering its core mission of wastewater services efficiently

and effectively.
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Section 9



Section 9
Collection System Telemetry and SCADA Issues

9.1 Existing System Overview

The existing Cary wastewater collection system contains 29 pump stations. Of these,
24 are equipped for Supervisory Control and Data Acquisition (SCADA) communication
and the remaining five will be upgraded in the near future. All of the SCADA-equipped
stations contain the same arrangement of hardware. Each pump station is equipped
with a GE Micro programmable logic controller (PLC), which receives the station’s
inputs and prepares them for transmission. In addition to the PLC, each station
contains a Metricom (now manufactured by Utilinet) WanGate Il radio transceiver for
transmission of data to the Town Operations Center. Each PLC accepts the desired
inputs and outputs them as a packet of data to the Utilinet radio transceiver for
transmission. A master station at the Operations Center receives the packet sent by the
radio transceiver and relays it to a local operator workstation. The operator workstation
is equipped with software that translates the packet into data that can be used by the
Intellution FIX 32 software at the workstation. The FIX 32 software utilizes a graphical
interface to represent the status of the inputs (i.e., ON/OFF, RUN/FAIL, HIGH/LOW,
etc.). It also allows the user to create trends and view past event histories based on the
inputs that it has received from each pump station.

9.2 Existing System Performance

The Utilinet radios have operated reliably without the need for regular maintenance, and
have required replacement only after failure due to lightning. However, they are prone
to difficulties in the transmission of data. The radios depend on line-of-site operation for
transmission of data. This means that if there are large trees or hills between the
transmitting radio and the receiving radio, the signal may be lost. To address this
problem, the radios are capable of setting up a network with the other radios to find
alternate routes to the master station. A radio at a station starts by communicating to
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the closest known receiver; if it is unable to communicate or the receiver is busy in
transmission, then the radio begins to poll through other known receivers on the
network to find an alternate route. The system operates in this manner until the packet

of data reaches the master station.

The problem with the Town of Cary’s pump station network is that some of the pump
stations are only capable of transmitting to one other station, while others may see a
particular station one day but not on the next day. Many of these problems are based
on the geographical location of each station with respect to the other stations in the
system. To alleviate this problem, the Town has set up certain stations in the network
to send each data packet three separate times. This increases the chance of the
station’s data being received by the Operations Center master station. When a packet
of data follows an alternate route it can take that packet longer to reach the master
station. For example, say Packet A is transmitted first but is forced to take an alternate
route. Then, say the same station transmits Packet B a few seconds later, but this
packet does not have to follow an alternate route. In this scenario, Packet B could
actually reach the master station before Packet A depending on the route Packet A has
to take to get to the master station. When this situation occurs, the data in the
workstation becomes unreliable because packets that are received later can also be
entered in the stored data. Operators can often distinguish between the real and false
readings by looking at trends graphically and interpreting the data, but any historical
data that is being collected can be affected. For instance, the actual pump runtimes can
be false or the number of times a particular pump has actually started and stopped over

a particular time frame can be incorrect.

9.3 Recommendations

Based upon review of the existing pump station SCADA system, it is recommended that
the Town continue with the implementation of the five remaining Utilinet (Metricom)
WanGate Il radios. This decision is based on the following criteria:

= The current system performs all its assigned tasks, despite the reliability issues.
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= The radio hardware has proven to operate without the need of frequent

maintenance.

= The Utilinet radios are also installed on some of the Town’s water tanks, and these
radios are also expected to be recommended for the current Water Tank SCADA
project.

To address the reliability issues in the existing system, and as an aid to the Water Tank
SCADA project, the following measures are recommended:

1. Contract with a radio survey contractor to perform a study of the existing

radio system.

2. Contract with a specialty contractor or a control systems integrator to
upgrade or evaluate the current operator workstation at the Operations

Center.

3. Add a second workstation.

The selected contractor will perform a radio survey to evaluate the existing system.
Schlumberger, the Utilinet radio manufacturer, has recommended that the Town
conduct such a survey. Based on this survey, the contractor would submit a report
recommending changes to improve system performance and reliability. To save costs,
it is recommended that the contractor perform a survey of the both the wastewater and
water systems as part of the current Water Tank SCADA project. Based on the results
of this survey, the Town will receive recommendations on the proper configuration and
hardware needed for implementation of the Water Tank SCADA project, in addition to
recommended improvements for operation of the wastewater pump station SCADA
system.

It is also recommended that the Town contract with a specialty contractor or a control

systems integrator to evaluate upgrading the existing FIX 32 software on the operator
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workstation located at the Operations Center. The software should be upgraded to iFIX
software to match what has been implemented at the Cary-Apex Water Treatment
Facility. Also, Intellution has stated that no more development will be done to improve
the FIX 32 software, and that all future research and development efforts will be focused
on the new IiFIX software. If this upgrade is deemed unnecessary, then it is
recommended that a systems integrator familiar with implementing radio systems in the
FIX 32 environment evaluate the existing configuration and make recommendations for
the existing system to help streamline operations. Hazen and Sawyer believes that the
combination of these two measures would alleviate most, if not all, of the data
transmission reliability problems that the Town is currently experiencing on the existing

system.

Hazen and Sawyer also recommends adding a second operator workstation at the
Operations Center to provide system redundancy in case of a hardware failure in the
existing operator workstation. The two stations would be configured in a “hot standby”
arrangement that would ensure continuity of data collection and monitoring functions in

the event of a workstation failure.

9.4 Monitoring of Permanent Flow Meters

There are a number of options for monitoring the permanent flow meters recommended

in Section 4. The monitoring mechanism for each option will depend upon the following:

1. The numbers and types of meters to be installed.

2. Whether the data collection is to be performed manually or automatically and at
what frequency.

3. Whether the system is to be installed as a turnkey system from a sewer flow

metering specialty contractor.

If flumes are used as the primary flow metering element, ultrasonic level/flow
instruments will be required for each flume. These transmitters will provide a 4-20

milliampere (mA) analog output signal that is proportional to flow through the flume,
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based on the level of wastewater in the flume. A 120 VAC power source will be
required at the meter. While the applications envisioned herein are designed to avoid it,
the ultrasonic device will be susceptible to surcharging. They may also suffer physical
interference from objects in the sewer (stick, boards, rags, etc.). Ultrasonic level
transmitters must be cleaned of foreign matter after each surcharge event.

If area-velocity (compound) flow meters are selected, the meter manufacturer’s
transmitter will generally be capable of storing data on a long-term basis. It may be
transferred digitally or through a 4-20 mA analog signal to some remote telemetry
device. These are generally battery-powered devices, which have the advantage of not
requiring a 120 VAC power source at the meter location. Frequent downloads of data
will drain the batteries more quickly. However, the normal monitoring schedule (weekly

to monthly) still allows for battery life of a half year or more.

Manual data collection may be performed by Town personnel if the flow monitor is
equipped with local, non-volatile memory for storing flow data. Non-volatile memory is
not affected by a loss of power to the meter, either through the provision of a battery
backup or through the use of re-writable memory chips. Standard area-velocity flow
meters will generally have this capability. However, it generally must be retrofitted to
standard ultrasonic level-based flow transmitters. To perform manual data collection,
Town personnel would be required to visit each site on a regular basis and download
stored flow data into a laptop or a handheld unit supplied by the flow monitor
manufacturer. This data would then be transported back to the Town offices and loaded
into the manufacturer’s PC-based flow monitoring software. This data may also be

loaded into a Microsoft Excel spreadsheet for further analysis.

Automatic data collection may be performed by the Town via a “standard” SCADA
system or using a meter supplier's proprietary system. It may also be performed by the
meter supplier as part of a turnkey project. The cost of automatic data collection will be
greater than manual collection. Therefore, one approach would be to perform manual
data collection on a trial basis. Then, if it is found to be inadequate or undesirable, data

collection may be automated and/or outsourced. It is also recommended that flow data
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be manually collected for 2-3 months to ensure that the meter locations are finalized
before installing communication systems. The various options for automatic data

collection are discussed below.

The standard SCADA approach best applies to the flume/ultrasonic metering system. It
would be very similar to the Town’s Billing Meter SCADA System, which was recently
installed to monitor the amount of water supplied to the Town of Morrisville. Each meter
would require a local Remote Telemetry Unit (RTU) that would be typically housed in a
weatherproof stainless steel enclosure. The enclosure would be mounted on a
backboard conforming to Town of Cary requirements. The system would report flows
automatically to a central computer on a prearranged frequency. Options for
communication include dial-up or leased telephone lines, cellular, or radio. Using the
Utilinet spread spectrum radios recommended above would be the recommended
solution here. Data display and reporting would be custom configured for (or by) the

Town, and in any desired format or at any desired frequency.

If automatic data collection is to be performed by the Town using a meter supplier’s
proprietary system, the flow data would be transferred between the supplier's flow
monitor and proprietary flow monitoring software via a communications medium
supplied by the Town. Communications media options theoretically would be the same
as with the standard SCADA system. Dialup telephone service is generally chosen
because it does not require a separate power source, prolongs battery life, has a lower
cost, and a data monitoring frequency greater than once or twice per week is generally
not needed. It should be recognized that some telephone links to permanent sewer flow
meters are prone to lightning damage. In addition, even with automatic data collection,
Town personnel should visit the sites periodically to calibrate the flow meters and

ensure that they are functioning properly.

If automatic data collection is to be performed by the meter supplier, the supplier will
maintain the meters, collect flow data on a periodic basis (generally once or twice a
week), and generate monthly reports thereafter, all for a fee. Here again,

communication is possible through several methods, but dial-up telephone lines are
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normally used. This data could, like the manually collected data, be transferred into a
spreadsheet for further manipulation and analysis. At least one meter supplier currently
offers Web-based data reporting, but this is not a cost-effective solution for systems with

less than 50 flow meters.

Component costs of the various meter and data collection options are listed below for a
system containing 16 meters. All costs listed are one-time costs, except for the fourth

item.

= |Installation of flume-type flow meters would be approximately $175,000 to
$340,000 depending on the amount of bypass pumping that is required.

» |nstallation of area-velocity-type flow meters would be approximately $160,000 to
$280,000, depending upon the supplier.

= Assuming the existing telemetry master is used to collect the data, the total cost
of a “standard” SCADA system would be approximately $450,000, not including
flow meters.

= Monthly data collection and meter O&M by the meter supplier would be
approximately $90,000 to $120,000 per year, with 50-60 percent of the total cost
going to O&M.

» Rain gauges may be added to each site for about $2,000.

= |nitial training and setup costs in case Town personnel perform monthly O&M
and data collection duties would be $10,000 to $20,000.

To summarize the costs of three of the most likely system scenarios:

= A flume-based system using a standard SCADA system with Utilinet radios for
data collection would cost approximately $750,000, assuming a moderate
amount of bypass pumping. Annual O&M costs thereafter would be minimal for
the SCADA system and the cost of a meter maintenance crew as described
below.
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= A turnkey system using area-velocity meters would be $250,000 to $400,000 for
the first year, plus $90,000 to $120,000 per year afterward, depending on the
meter supplier chosen.

= A system using area-velocity meters maintained and monitored by the Town
would be approximately $180,000 to $200,000, plus labor costs of a two-person
crew for 8-12 days per month (possibly more depending on the circumstances

during an individual month).
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Section 10
Odor Control Issues

10.1 General

Pump stations and collection system manholes can be a source of odors to surrounding
areas. Odor control measures may be implemented to reduce odors in areas where

there is substantial development nearby or where odors are particularly prevalent.

Collection system odors are primarily caused by sulfide ion formation from the metabolic
activity of sulfate-reducing bacteria. Sulfate-reducers become prevalent once other
types of bacteria have metabolized the available dissolved oxygen and nitrate in the
wastewater flow. Most sulfate reduction occurs within the anaerobic portion of the slime
layer along the pipe wall, which occurs more commonly in relatively small sewer lines
with a high ratio of slime layer volume to wastewater volume. Sulfides are generated
within the slime layer, and then diffuse into the bulk wastewater flow. Turbulent flow
conditions cause sulfides to be stripped from the wastewater into the surrounding
atmosphere in the form of hydrogen sulfide (H.S), the primary odor-causing compound.
Typical locations where H,S is released include air release valves, force main discharge
points (e.g., manholes), pump station wet wells, and gravity sewer line manholes.
Conditions that lead to increased sulfide production include high temperature, high
biochemical oxygen demand (BOD), long detention time within the collection system,

and low pH.

10.2 Existing Odor Control Systems

The Town of Cary currently operates and maintains 29 pump stations in its collection
system. Odor control equipment is installed at 15 pump stations, with the installed
equipment used regularly at seven pump stations. The Town currently uses liquid-
phase treatment methods (chemical addition) at all of its pump stations that have odor

control processes, with the exception of the White Oak and Glenridge Pump Stations
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that use carbon adsorption canisters and the Walnut Creek Pump Station that also has
a biofilter. The Town uses two liquid chemical products for odor control: Bioxide (a
non-hazardous nitrate salt manufactured by USFilter) and ferrous sulfate (FeSO.,).
Bioxide storage tanks and metering pumps are installed at five pump stations, and three
of the systems are used regularly. Ferrous sulfate storage tanks and metering pumps
are installed at five pump stations, and two of the systems are used regularly. Table
10-1 summarizes the existing odor control equipment installed in the Town of Cary

collection system.

Table 10-1
Summary of Existing Odor Control Equipment

Odor Control
Measured
In Use Firm Capacity
Pump Station Equipment (Y or N) Type (gpm)*
Blanche Drive Tank, Pumps N NC 303
Bond Park None N/A N/A Not measured
Brooks Park Tank, Pumps N Bioxide Not measured
Cary Park Tank, Pumps N Bioxide 1,145
Carystone None N/A N/A 171
Crossroads Tank, Pumps Y Bioxide 362
Fairfield Inn None N/A N/A 61
Fieldstone Tank, Pumps N FeSO, 552
Gateway Center None N/A N/A 507
Glenmitt Stone None N/A N/A 25
Glenridge Odor Scrubber Y Carbon 462
Holly Brook Tank, Pumps N FeSO, 145
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Table 10-1 (Continued)
Summary of Existing Odor Control Equipment

Odor Control
Measured
In Use Firm Capacity

Pump Station Equipment (Y or N) Type (gpm)*
[-40 Tank (no pumps) N NC 675
Jones Franklin Road None N/A N/A 624
Kensington None N/A N/A 160

Kit Creek Tank, Pumps Y Bioxide 2,757
MacGregor Park None N/A N/A 189
Medfield Tank, Pump Y Bioxide 745

Nelson Road None N/A N/A 1,016
RDU Center None N/A N/A 228
Reedy Creek None N/A N/A 33
Rocky Branch Tank, Pumps N FeSO4 247
Ronaldsby Drive None N/A N/A 104

Swift Creek 2 Tanks, Pumps Y FeSO, 10,319
Talloway Drive None N/A N/A 142
Thresher Court None N/A N/A 142

Walnut Creek Tank Pump Y FeSO, 4,668

Odor Scrubber Y Biofilter 3

Westwood Park Tank, Pump N NC 50

White Oak Tank, Pump Y FeSO,* 1,135

Odor Scrubber Y Carbon

From pump drawdown tests

(see Section 6.3 above).

Plus carbon system on air release

valve on pump station discharge

force main.

A biofilter odor control system is
also installed at the North Cary WRF.

Used for phosphorus removal.
N/A = Not applicable
NC = No chemical on-site
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Operations in the Town suggest that Bioxide can be applied at a reasonable dosage to
prevent sulfide formation and reduce sulfide in solution, and corresponding H,S release.
The Town has had less success with ferrous sulfate addition, as odorous air continues
to release from manholes downstream of the point of chemical addition. Bioxide is
currently being utilized at the Kit Creek Pump Station at an average daily rate of 50 gpd,
Medfield Pump Station at a rate of 24 gpd, and Crossroads Pump Station at a rate of
30 gpd. Cary Park and Brooks Park Pump Stations have Bioxide feed systems that are
not currently being utilized. The Town is purchasing Bioxide at a cost of approximately
$1.85 per gallon.

The most recent odor complaints received by the Town were evaluated to identify
locations that have frequent odor problems. There were 52 odor complaints by
residents and businesses during the year 2001, and there were 11 odor complaints in
the year 2002 through April 1. These complaints were evaluated to determine if specific
pump stations or manholes in the collection system generate excessive odors. Most of
the complaints came from residences near gravity lines and manholes, where it is more
difficult to install odor control measures. There were some complaints near the
common discharge point of the Fieldstone and White Oak Pump Station force mains, as
well as the force main discharges from the Walnut Creek, Jones Franklin, and Glenridge

Pump Stations. The complaints are summarized in Figure 10-1.

10.3 Discussion of Odor Control Alternatives

Vapor-phase and liquid-phase treatment methods are discussed herein in terms of their
effectiveness and their application for collection systems. Vapor-phase treatment
processes include biological filtration, carbon adsorption, and chemical scrubbing.
Liquid-phase treatment products include ferrous sulfate and Bioxide, a proprietary
product.
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Figure 10-1
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10.3.1 Vapor-Phase Treatment

Vapor-phase treatment processes are effective in applications with large volumes of
odorous air. This type of odor control is used more commonly at wastewater treatment
facilities and large wastewater pump stations. Vapor-phase treatment processes
require a forced-air system that utilizes a fan to draw odorous air from either a pump
station wet well or a manhole through the odor control treatment process.

Vapor-phase treatment processes typically have significant space requirements and
equipment and energy costs, and they can be prohibitive for installation in collection
systems for these reasons. Also, vapor-phase treatment processes may not be feasible
in some residential areas for aesthetic considerations and utility service availability. A
vapor-phase treatment method could be utilized at a pump station with available area
on-site and available utilities. The following odor control technologies available for
forced-air vapor-phase treatment are biological filtration, carbon absorption and wet

scrubbers. These are discussed in the following sections.

10.3.1.1 Biological Filtration

In biological filtration systems, foul air is drawn through a bed of bulk media, such as
soil, peat, or compost. The odorous compounds are adsorbed onto or absorbed into the
media, and microorganisms on the surface of the media metabolize these compounds.
Factors that must be effectively controlled to maintain the process include oxygen
concentration, moisture content, temperature, pH, foul air residence time, and porosity
of the media. The system can be designed to process a consistent flow of foul
(odorous) air, with the result that the concentration of odorous compounds and oxygen,
along with the other factors noted above, will be relatively stable. However, the process
may be subject to occasional failure due to the delicate balance of a biological treatment
system. The filtration media typically requires annual replacement.

The Town of Cary has biofilters at the Walnut Creek Pump Station and at the influent

pump station at the North Cary WRF. The Walnut Creek Pump Station unit is
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approximately 22 ft. x 22 ft. x 3 ¥ ft. high, and has a 7.5 horsepower, 2,300 cfm blower
to draw odorous air through the biological filter units. A potable or reclaimed water
supply is required for moistening the odorous air before it passes through the media.
The odorous air is also heated before it enters the media to allow the proper
temperature to be maintained in the biological filters for optimum odor removal. The
moisture is removed from the air before the air enters the fan and exits the odor

scrubber unit.

The maintenance requirements for the Walnut Creek Pump Station biofilter unit are
minimal and consist of servicing the blower and checking for proper operation of heating
systems for the water lines in freezing conditions. The annual maintenance cost is
estimated at $1,500. The media is required to be replaced periodically. The biological
filter at the Walnut Creek Pump Station has been in place since approximately 1999 and
the media has been replaced one time. The Town staff measure amperage draw on the
air blower to determine the need for media replacement. The biofilter unit at the Walnut

Creek Pump Station has been very effective in removal of odors.

The biofilter unit at the North Cary WRF is approximately 39 ft. long x 27 ft. wide and 80
in. high, and has a 7.5 horsepower, 1000-cfm blower. It operates in a similar manner as
the Walnut Creek Pump Station unit and has been in service approximately six months.
Maintenance requirements have been minimal, and consist of periodic greasing of
blower motor. According to the biofilter manufacturer, the biofilter media will need to be
replaced every five years. Odor removal has been very effective, with no odor detected

since the unit was placed in service.

10.3.1.2 Carbon Adsorption

In carbon adsorption systems, foul air is drawn through replaceable cartridges
containing activated carbon, which has enhanced, controlled catalytic properties. The
carbon contained in a cartridge can be regenerated on-site with water several times
before the cartridge needs to be replaced. Carbon adsorption systems can provide

effective H,S removal for concentrations up to 50 ppm, which is adequate for normal
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conditions, but may be inadequate for peak H,S loading (as high as 100 ppm)
encountered at some pump stations. The scrubbing media typically requires
replacement quarterly. Carbon absorption technology can also be utilized on

combination air release/vacuum valves on force mains.

The Town of Cary has three carbon adsorption odor scrubber systems, one each at the
Glenridge and White Oak Pump Stations and one on the Swift Creek Pump Station
discharge force main air release valve. The maintenance requirements for the carbon
systems are minimal and consist of replacement of carbon canisters and servicing of
blowers. For the Swift Creek force main, the canisters are required to be replaced twice
a year. The carbon systems have been very effective at removal of odors.

10.3.1.3 Wet Scrubber

Wet scrubbing is commonly used for odor control at wastewater treatment facilities and
pump stations. Foul air is drawn through one or a series of compartments or towers
filled with packing material. The packing material is typically inert plastic, shaped to
provide a large surface-area-to-volume ratio. A scrubbing solution made up of water,
caustic, and/or sodium hypochlorite is drawn from the scrubber sump and sprayed from
nozzles to create a mist within and on the packing. Caustic is added to maintain the pH
of the solution high enough to absorb the H,S into the scrubbing solution. A pH
analyzer can be utilized to control the amount of caustic fed to the scrubber. Sodium
hypochlorite can be added to oxidize the sulfide to sulfate and thereby prevent
reformation of odorous compounds. An oxidation-reduction potential (ORP) analyzer
can be utilized to control the amount of sodium hypochlorite fed to the scrubber. Make-
up water is continuously added to the scrubbing solution recirculation loop, which in turn
displaces a portion of the scrubbing liquid from the scrubber sump (blowdown). Sodium
hypochlorite can also be added directly to the blowdown as needed. A wet scrubber
system requires maintenance on a bimonthly basis to refill chemical reservoirs. The
odorous air passes through the packing material, within which there is a counter-current
flow of scrubbing liquid, then passes through a mist eliminator, and exits the scrubber.
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Pumps are utilized to recirculate the scrubbing solution. The Town of Cary currently

has no wet scrubber odor control systems.

10.3.2 Liquid-Phase Treatment

Liquid-phase odor control products are commonly used for odor control in collection
systems. These products are injected into the collection system at either a pump
station or a manhole sufficiently upstream of the ultimate discharge point of the system
(e.g., treatment facility) to provide the detention time required for the product to react
effectively with the wastewater. The products utilized for liquid-phase treatment react
chemically and/or biologically with the sulfides in wastewater flow to reduce odors.
Ferrous sulfate and Bioxide are liquid phase odor control products, which are discussed

in the following sections.

10.3.2.1 Ferrous Sulfate

Ferrous sulfate is typically injected into the wastewater flow to precipitate sulfide ions
from solution. The precipitated solids are then carried through the sewer lines by the
wastewater flow to the treatment facility, where they settle in process tankage and are

subsequently disposed of.

The Town of Cary uses ferrous sulfate (FeSO,) at six pump stations. Maintenance and
power requirements are relatively low for the ferrous sulfate storage tanks and feed
pumps. However, operating costs are relatively high depending on chemical
requirements. Odor removal effectiveness with ferrous sulfate has been good. Ferrous
sulfate addition has also been beneficial in providing supplemental phosphorus removal
at the North and South Cary WRFs. This has enabled these facilities to more readily
meet the effluent limits for total phosphorus prescribed in their NPDES discharge

permits.
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10.3.2.2 Bioxide

Bioxide is a USFilter product that is injected into the wastewater flow. The active
ingredients include nitrate salts, which induce chemical and biochemical reactions to
prevent sulfide formation and enhance sulfide oxidation in order to reduce the formation
of H,S.

The Town of Cary uses Bioxide at five pump stations. Like ferrous sulfate,
maintenance, and power requirements are low, but operating costs are relatively high,
depending on chemical requirements. Odor removal effectiveness with Boixide has
also been good. However, since Bioxide contains nitrate salts, it can result in increased
influent nitrate concentrations at the treatment facilities. Town staff have indicated that
influent nitrate concentrations have increased from a range of 0.1 to 0.2 mg/L to around
1 mg/L at the North Cary WRF, and that this may also be adversely affecting biological

phosphorus removal.
10.4 Summary and Recommendations

Vapor-phase treatment could be effective at Town of Cary pump stations with significant
odor problems. The Town is advised to conduct further evaluations of available
treatment processes prior to installing vapor-phase treatment at the pump stations in its
collection system. Vapor-phase processes have higher capital costs than liquid-phase
treatment processes, and vary in effectiveness, depending on wastewater and foul air
characteristics. However, the Town’s experience with carbon and biofilter systems has

shown them to be effective in minimizing or eliminating odors.

Additional liquid-phase treatment may provide the Town more cost-effective odor control
in its collection system. Bioxide has been the most effective odor control chemical for
the Town, although it is expensive to use on a regular, daily basis. Comprehensive
application of liquid-phase treatment throughout the collection system is cost prohibitive;
however, targeted use could benefit areas of the collection system with significant odor
problems, in addition to those already being treated. The Town is advised to evaluate
any areas where Bioxide may be used in order to determine the dosage and chemical

cost required.

Reports\30508-002\Section10.doc 10-9 HAZEN AND SAWYER

Environmental Engineers & Scientists





