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0 Executive Summary

Pike County, located in the west central portion of Georgia, includes five cities:
Concord, Meansville, Molena, Williamson, and Zebulon. The county is blessed with a
network of major roadways, a reputable public school system, and a strong quality of life
which has attracted new residents and a flurry of development activity. The impending
growth led to the formation of the Pike County Water Planning Committee (PWPC) and
the vision for this Pike County Water Resources Plan (Plan).

The Pike County population is expected to grow from 18,889 in 2020 to 27,655 in 2060,
an impressive 46% growth rate. Most of the new growth is expected to be served by
one of the six public water systems (Concord, Meansville, Molena, Williamson, Zebulon,
and Pike County Water and Sewerage Authority). Two cities currently provide municipal
wastewater treatment, Concord and Zebulon, and growth in these cities will be served.
The intensity of development, especially in Zebulon, is expected to increase the need
for wastewater treatment capacity. The forecasted increases are shown in Figure ES-1.

FIGURE ES-1: PIKE COUNTY GROWTH PROJECTIONS (2020 TO 2060)

Population
Growth

Municipal Water
Demands

Municipal
Wastewater
Treatment Needs

To proactively plan for the forecasted growth, each jurisdiction nominated a
representative to serve on the PWPC. The PWPC met five (5) times over the course of
a 2-year period to guide the development of the Plan, Figure ES-2.
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FIGURE ES-2: PLANNING PROCESS

Meeting #1: Meeting #3:
Population Alternatives Meeting #5:
Forecasts Evaluation Draft Water Plan
Meeting #2: Meeting #4:
Water and Implementation
Wastewater Plan
Demands

The Plan recommends that the PWPC continue to meet bi-annually to collaborate on
implementation of the recommended actions.

One of the challenges during the planning process was the lack of consistent system
mapping information and electronically available system data. System maps ranged
from Auto-CAD to paper maps to pictures of marker boards to partial as-built records.
One of the outputs of this Plan is the creation of a standard data dictionary that creates
a common platform for collecting and storing asset data. This will enable each system to
develop consistent local data needed for system operations and maintenance, fire flow
reporting, and facilitate future shared planning efforts.

The Plan includes an extensive list of 58 action items designed to improve the existing
water and wastewater systems to facilitate the future expansion to serve additional
customers. The action items focus on water systems, wastewater systems, and overall
action items. Each action item was assigned to an implementation timeline of priority,
important, mid-range, and long range. Figure ES-3 shows the number of
implementation actions included in each implementation timeline.

During meetings with the PWPC, stakeholders weighed in on which implementation
actions are highest priority for their water systems. These priority action items are
designated as bolded text throughout the document.
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FIGURE ES-3: NUMBER OF ACTION ITEMS BY TIMELINE

Long
Mid- Range
R 21+ years
ange 2 actions
Important 11 20vears
P 22 actions
2 -10years
20 actions
Priority
0 - 2 years
16 actions

Four (4) of the priority recommendations are considered “overall” recommendations
that apply to all six jurisdictions. The overall recommendations are listed below.

OIAl. Share and Build GIS Data

OIA3. Adopt Policies for Sustainable Growth
OIB1. Evaluate Existing Rate Structure
OIB2. Adopt Revised Rates

The first two recommendations focus on the importance of guiding future development
to existing water and wastewater infrastructure to allow for sustainable system
expansion. The last two action items focus on evaluating existing rates and adopting
rates that fully cover the cost of operations. Water and wastewater systems must
continually invest in maintenance and system rehabilitation to remain viable; thus,
having sufficient revenues is critical.

There are six (6) water system priority action items, listed below, that apply to the six
public water systems in Pike County.

IA1. Install Production Meters at Each Source
IA2. Identify Non-Metered Service Connections

IB1. New Supply to Meet Current Demands
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IC1. Map Fire Hydrants and Pipes in GIS
IC2. Implement a Valve Assessment Program
IE2. Update Construction & Inspection Requirements

The most urgent of the water action items is the immediate need for additional water
supply in Molena (IB1), as water demands currently exceed available supply.
Additionally, Concord’s demands will exceed supplies in the next decade and both
Meansville and Pike County Water and Sewerage Authority will approach supply limits
at the end of the planning horizon. New supplies must be identified to meet these
demands.

The remaining water priority actions involve collecting data needed to implement the
“Important” recommendations. Several of the “priority” and “important” action items
target reducing non-revenue water (total water loss including any authorized unbilled
consumption) and improving the county’s fire flow ratings.

Priority actions for the wastewater systems in Concord and Zebulon include addressing
current treatment facilities and planning for facility expansions anticipated within the
planning horizon.

WWIAL. Concord North Pond Rehabilitation

WWIAZ2. Concord South Pond Rehabilitation

WWIA4. Automated Flow Monitoring of Plant Influent & Effluent
WWICL1. Identify Priority Infiltration & Inflow Sewersheds
WWIC2. Assess Priority Sewersheds

WWID1. Update Construction & Inspection Requirements

Rehabilitation of the aging collection system is a priority and can reduce the amount of
groundwater/surface water that enters the system and must be treated. Data collection
and planned operations and maintenance are also themes for the priority wastewater
action items.

The local investment in water supply and wastewater treatment is significant, yet critical
to meet the current and future needs within Pike County. The immediate investment to
meet current needs and in measured improvements to current operations and
maintenance programs will allow the water and wastewater systems to meet the future
demands.
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1 Background and Introduction

This section includes background information that serves as a basis for the planning
process and the Plans’ recommendations. A review of historical population trends and
population forecasts are presented in this section.

1.1 Location

Pike County is in the west central portion of Georgia (Figure 1-1). There are five cities
located within Pike County: Concord, Meansville, Molena, Williamson, and Zebulon
(Figure 1-2). Pike County is largely rural, and its residents value the strong sense of
community. Residential and commercial development is expected during the planning
horizon due to the location along transportation corridors, strong public school system,
and recent economic development activities. The five cities and the county have
partnered to create this Pike County Water Resources Plan (Plan) to look strategically
at the existing water and wastewater treatment systems and identify actions needed to
prepare the existing infrastructure for this future growth.

FIGURE 1-1: PIKE COUNTY LOCATION MAP
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FIGURE 1-2: PIKE COUNTY
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1.2 Planning Process

The planning process included input and guidance from the Pike County Water
Planning Committee (PWPC), which included representatives from each of the cities as
well as the county. The PWPC met five (5) times during the planning process (Figure 1-
3) to review draft work products and guide the recommendations that are reflected

within this Plan.
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FIGURE 1-3: PLANNING PROCESS
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Section 4.5 of this Plan recommends that the PWPC continue to meet bi-annually to
collaborate on ongoing implementation of this Plan. In addition to providing an
opportunity to gather data and confirm assumptions for the Plan, these meetings offered
a chance for each system to collaborate and share expertise. The need to collaborate
and share expertise extends beyond the planning process.

1.3 Population Projections

The population in Pike County is 18,889 according to the 2020 US Census Bureau data,
an almost 6% increase from 2010. As shown in Figure 1-4, there has been steady
population growth in Pike County since 1950 with small periods of slower growth
followed by periods of more rapid growth. The average growth rate is 18% from 2000 to
2020 while the overall trend from 1950 to 2020 is at 10% growth. The growth pressures
are present locally, with an increase in development activity that the PWPC members
believe will continue.
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FIGURE 1-4: HISTORIC POPULATION TRENDS
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The PWPC reviewed seven potential growth scenarios that ranged from rapid growth to
declining growth as described below and shown in Figure 1-5.

Scenario 1: Upper Flint Regional Water Planning Council forecasts with even growth
rates among the cities and unincorporated county.

Scenario 2: Population growth based on recent trends (2010 to 2018) for each
community, resulting in populations higher than the Upper Flint Regional Water Plan.

Scenario 3: Upper Flint Regional Water Planning Council with growth distributed
based on historical growth patterns among the cities and unincorporated county.

Scenario 4: Office of Planning and Budget Forecasts, which show a slight decline in
population over the planning horizon.

Scenario 5: Growth Scenario with a steady 10% per decade population increase
distributed among the cities and unincorporate county.

Scenario 6: Griffin 2050 Water Master Plan

Scenario 7: Growth Burst Scenario ends at the same population in Scenario 5 but
includes a “burst” of growth by 2040 followed by a period of steady growth through
2060. This mimics the historical population growth that includes periods of more
rapid growth followed by periods with steady growth.
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FIGURE 1-5: POPULATION PROJECTION SCENARIOS
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Based on the growth trend over the last 20 years and the active development projects,

the PWPC dismissed the one growth scenario with declining population and the

scenarios with stagnant population. Similarly, the Griffin 2050 Master Plan growth was
significantly greater than current population numbers and was dismissed from further
consideration. Scenario 5 and Scenario 6 were closely reviewed by the PWPC at two
meetings. After careful review and consideration, the growth burst scenario was seen as
the most probable based on historic development patterns, planned growth, and recent

development patterns. The population projections from the Growth Burst Scenario
(Figure 1-6) were used throughout the plan to project future water demands and

wastewater treatment needs.
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FIGURE 1-6: POPULATION PROJECTIONS
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1.4 Anticipated Growth Patterns

Each city and the unincorporated county have a Comprehensive Land Use Plan and
zoning map that govern the intensity of development that is allowed within the
jurisdiction. These Comprehensive Land Use Plans are currently being updated by the
communities with the support of the Three Rivers Regional Commission. The
sustainability of the water and wastewater systems in Pike County is dependent on an
infrastructure-based approach to growth within the Comprehensive Land Use Plan and
Zoning Ordinance.

Using the current Comprehensive Land Use Plans and feedback from the Pike Water
Planning Commission, the intense growth is expected to occur in the areas shown in
Figure 1-7. Generally, growth is expected to extend out from the existing water and
wastewater infrastructure and along major roadway corridors, specifically US 19 and
Hwy 18. Understanding the expected development pattern was important during the
evaluation of alternatives.
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FIGURE 1-7: ANTICIPATED FUTURE GROWTH AREA
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1.5 Insurance Services Office (ISO) Rating Program

One of the goals of this Plan is to improve the Insurance Services Office (ISO) Public
Protection Classification (PPC) score in Pike County by 1 rating from the current Class
5 rating. The PPC score rates the community’s readiness for fire prevention and fire
suppression. The community score, along with features specific to each individual
property, influence the property insurance premiums paid by individual homeowners
and businesses. This section provides an overview of the ISO Rating Program and a
summary of the most recent Pike County scores.

The PPC scoring system assigns points to different desirable actions with up to 100
points possible. The points translate to a “grade” from 1 to 10, with Class 1 being the
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“best” in terms of fire prevention and fire suppression programs (90 or more points) and
a Class 10 being the baseline for all communities (0 to 9.99 points). Each Class is
separated by 10 points. Therefore, the goal of reducing the PPC by 1 translates into
adding programs or policies that would result in 10 additional points. Figure 1-8 shows
the number of communities across the US that fall within each rating class as well as
the range of scores for that class.

FIGURE 1-8: NUMBER OF US COMMUNITIES BY FIRE PREVENTION AND PROTECTION CLASS
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The points are assigned to three main categories, with a specific percentage of the total
points assigned to each, as shown in Figure 1-9.

FIGURE 1-9: PUBLIC PROTECTION CLASSIFICATION (PPC) PERCENTAGE OF POINTS BY CATEGORY
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Pike County’s PPC Score from May 2016 provided the baseline for the evaluation in this
Water Resources Plan. Table 1-1 shows the points earned by each category as well as
the percentage of the total points earned from that category.

Table 1-1. PPC Score by Category

PPC Category Points | Total Points | % Total Points
Earned | for Category Earned

Emergency Communications 7.06 10 71%

Water Supply 21.27 40 53%

Fire Department 21.89 50 44%

The PPC Rating Score for Pike County was 50.22 points, which is within Class 5. Pike
County ranks within the top 40% of all communities in the US in terms of fire prevention
and suppression programs. The alternatives evaluation described in Section 3 targeted
recommendations based on the county’s current scores.

1.6 Current Rate Structures

This Plan included an evaluation of the existing water and wastewater rates as these
rates are the foundation of a healthy water and sewer system. The evaluation compared
the current rates for the water systems within Pike County to several neighboring water
systems. While each system should establish rates based on their unique
circumstances to cover the cost of providing services, it is helpful to compare system
fees. This comparison leveraged the Georgia Environmental Finance Authority (GEFA)
2022 GA Water and Wastewater Rates Dashboard and used a standard consumption
level of 5,000 gallons per month. Figure 1-10 shows that the water rates in Pike County
are generally the same or lower than the surrounding systems. Figure 1-11 shows that
the wastewater rates are also generally the same or lower than the surrounding
systems.
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FIGURE 1-10. WATER BILLS BASED ON 5,000-GALLON CONSUMPTION
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FIGURE 1-11. WASTEWATER BILLS BASED ON 5,000-GALLON CONSUMPTION
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The dashboard also presents the cost recovery for each system in Pike County. The
cost recovery is the operating revenues divided by the operating expenses (including
depreciation and amortization). The cost recovery ratio should be greater than one. If
the cost recovery is less than one, that indicates that the provider is spending more on
system operations than they are receiving as rates. The cost recovery rates for the Pike
County systems are presented in Table 1-2.

Table 1-2. Cost Recovery Ratio by Provider

Provider Cost Recovery Ratio
Williamson 1.11
Meansville 1.04
Molena 0.97
Zebulon 0.85
Concord 0.60
Pike County WSA N/A*

* Pike County WSA did not provide financial data for this survey

Another important consideration when discussing water and sewer rates is affordability.
Affordability refers to the ability of customers to pay for water and sewer service and
reflects the annual water and wastewater bill divided by the annual median household
income in that community. There is no accepted definition of “affordable rate” but
generally a combined water and sewer rate that is 3% or less of the median household
income is considered “affordable”. All Pike County systems have rates below 3% of their
median household income, Figure 1-13.

FIGURE 1-13: WATER AND WASTEWATER RATE AFFORDABILITY
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1.7 Upper Flint Regional Water Plan

Pike County is within the Upper Flint Water Planning Region, one of eleven water
planning districts in Georgia. The Upper Flint Region includes thirteen (13) counties and
is in the central-western portion of the state (Figure 1-14). The 2017 Upper Flint
Regional Water Plan was created by representatives from the region who served on the
Upper Flint Regional Water Planning Council and outlines strategies to meet the
region’s water and wastewater needs through 2050.

FIGURE 1-14: PIKE COUNTY WITHIN THE UPPER FLINT REGIONAL WATER PLANNING DISTRICT
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One of the goals of this Plan is to be consistent with the priorities within the Upper Flint
Regional Water Plan. Several priorities that were factored into this Plan are listed below.

e DM2 — Non-farm water conservation practices.
e SF1 - Evaluate storage options to provide supply and flow augmentation.
e SF3 - Replace surface water withdrawals with groundwater withdrawals.

e RM1 - Treatment systems with high return flows.

The Upper Flint Regional Water Plan is currently being reviewed and updated. While
the Plan includes efforts to remain consistent and supportive of the Regional Plan, the
PWPC would like the more detailed information and projections developed through this
planning process to be factored into the Regional Plan update.
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2 Existing Systems and Future Demands

This section provides an overview of the existing water and wastewater systems within
Pike County as well as the forecast of future water and wastewater demands by system.

2.1 GIS Mapping

The existing water and wastewater infrastructure serves as the foundation for the Plan
and therefore, water and wastewater system maps are important. System maps are
also critical for the effective management of water and wastewater systems. A
consistent mapping software and platform was not available, so a mapping platform with
consistent terminology was created as part of the planning process.

Appendix B includes the data dictionary for the PWPC members that will support the
migration toward consistent maps across each water and wastewater provider, which
will support future planning efforts. The data dictionary is based on ESRI’s Water
Distribution Utility Network and Sewer Utility Network. ArcGIS was selected as the
platform as it interacts with a wide range of other mapping tools (AutoCAD, Diamond
Maps, etc.) and is used by the Three Rivers Planning Commission, so system data can
be used within the ongoing Comprehensive Land Use Planning process.

The feature types included in the Water Distribution Data Dictionary are listed below.

Mains Storage Hydrants
Service Lines Pump Stations Meters
Supply Valves Backflow

The feature types included in the Wastewater Data Dictionary are listed below.
Discharge
Treatment Plants
Pump Stations
Manholes
Force Mains
Gravity Mains

Septic Systems
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Each feature type above is a different tab in the data dictionary spreadsheet and
includes details that describe that feature. The goal of the data dictionary is to allow for
continuous improvement of mapped data over time following the consistent
methodology.

The data dictionary was presented at the second PWPC meeting and the PWPC
provided concurrence with the use of the data dictionary for the project. The system
data collected from the PWPC members varied greatly from AutoCAD, paper maps, and
pictures of marker boards. Due to the time and budget constraints, the data that was
available in a mapping format (AutoCAD) was converted into ArcGIS following the data
dictionary format based on available data. The pictorial maps were roughly digitized for
planning purposes only. Data gaps will need to be filled by each system. Systems
without baseline maps should digitize their system maps following the data dictionary. A
common mapping platform with consistent terminology will facilitate future planning and
implementation efforts for the PWPC members.

2.2 Existing Water Supply Sources and Distribution Systems

Each city and the unincorporated county have their own water distribution system that
conveys potable water to their customers. Some of the systems also have their own
water supply, while several systems rely on wholesale water purchase agreements.
This section outlines the current water supply sources and distribution systems.

2.2.1 Current Water Supply Sources

The active water supply sources are listed by water provider in Table 2-1 and shown in
Figure 2-1. There are currently 7 active wells, two communities that primarily purchase
water from the City of Griffin (Williamson and Zebulon), and other interconnections to
serve specific service areas or for emergency water supply purposes.

The interconnections with Griffin by Williamson and Zebulon are governed by a contract
that ends in 2045. These contracts require that Griffin be the sole treated water supplier.
The City of Concord’s contract expires in 2055 and is for supplemental and/or
emergency use, allowing the City to use existing water supply sources or consider other
water supply sources.
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Table 2-1. Current Water Supply Sources by Provider

Provider Active Water Supply Sources Estimated Yield
Concord Concord-Spring Road Well 0.18 MGD
Spring Road Spring 0.0252 MGD
Griffin Interconnection NA?
Meansville Well #1 (Hwy 109) 0.0288 MGD?
Well #3 (Collier Ave) 0.108 MGD
Molena Well #2 (Springs Street) 0.0288 MGD
Pike County WSA Well #1 (Midway Road/ Lewis Lake) 0.144 MGD?
Well #2 (Shackleford Road) 0.069 MGD?
Williamson Griffin Interconnection < 2.0 MG/ month*
Zebulon Griffin Interconnection (2 connections) | <12.0 MG/month®

1. Per Concord Wholesale Agreement, notification for non-emergency demand >100,000 gpd
2. Well #1 not operational at estimated yield due to pump

3. GW Permit #114-0001 limits withdrawal to 0.207 MGD (monthly and annual average)

4. Per Williamson Wholesale Agreement (June 28, 1996)

5. Per Zebulon Wholesale Agreement (July 23, 1996)
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FIGURE 2-1. ACTIVE PRIMARY WATER SUPPLY SOURCES
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2.2.1.1 Emergency Water Supply Sources

In addition to the primary water supply sources listed above, there are several system
interconnections that provide supplemental water and/or serve as an emergency water
source. Figure 2-2 shows the current flow of water available during an emergency or
water shortage in green arrows. While there is no strict standard for an emergency
water supply source, generally an emergency supply would meet half of the daily
demand for a period of three days.
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FIGURE 2-2. EMERGENCY WATER SUPPLY INTERCONNECTIONS
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2.2.2 Distribution Systems

The independent water systems in Pike County manage over 250 miles of distribution
pipelines that deliver safe drinking water to approximately 1,500 customers. The
distribution networks include an integrated array of assets including storage tanks,
valves, pump stations, meters, and fire hydrants that distribute potable water from the
source to each customer.
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As presented in Section 2.1, none of the existing water distribution systems were
mapped in GIS but systems with AutoCAD data available were converted to GIS. The
distribution pipelines available in paper format or on a marker board only were roughly
digitized to show the scale of the known systems. Figure 2-3 shows the water pipelines
that were converted or roughly digitized, but is not a comprehensive view of the water
distribution systems. Additional GIS data collection and digitizing is needed to create a
comprehensive network of infrastructure.

FIGURE 2-3. MAPPED WATER DISTRIBUTION PIPELINES
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Challenges within the distribution systems in Pike County are common to most city
distribution systems. Non-Revenue Water (NRW) is specifically defined to include the
sum of specific types of water loss and any authorized, unbilled consumption that
occurs within water distribution systems. NRW includes water lost through leaks but
also water consumed through un-metered connections. NRW is very specific to each
system, but all efforts to reduce NRW contribute toward a more sustainable water
system.

The other common challenge is aging distribution system pipes and assets.
Programmed maintenance can defer rehabilitation of the distribution system, but a
capital improvement program to rehabilitate aging assets will still be needed.

2.2.3 Inactive Water Supply Sources

In addition to the seven (7) active wells in Pike County, there are ten (10) inactive wells.
These wells are inactive due to a variety of reasons ranging from the failure of a primary
pump to water quality issues that require additional filtration, to conflicts with the sole
source Griffin water supply contracts. The inactive wells are shown in Figure 2-4.
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FIGURE 2-4. INACTIVE WATER SUPPLY WELLS
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2.3 Existing Collection Systems and Water Reclamation
Facilities
The city of Zebulon and city of Concord operate municipal wastewater collection and

water reclamation systems. The remainder of Pike County is served by private
wastewater systems as described in Section 2.4.

2.3.1 Collection Systems

The collection system is the collection of pipes, lift stations, manholes, force mains, and
other control structures that collect and convey wastewater from homes and businesses
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to the treatment facilities described in Section 2.3.1. This section presents the known
information for the two collection systems in Pike County.

Common collection system challenges include inflow and infiltration (I&l) and aging
assets. 1&l refers to excess rain or groundwater that enters sewer collection pipes
through infiltration (such as seepage through damaged pipes or manholes) and/or rain-
derived inflow (rapid flow such as through cross-connections, water that pours into
manhole covers, etc.). Cross connections can include stormwater pipes and private
sources such as yard/roof drains, cooling towers, and condensate lines that are
connected to the municipal sewer system. While local plumbing codes often preclude
these cross connections, pipelines may be relocated and/or systems modified in a
manner that changes the flow. Excess water in the wastewater system can result in
sanitary sewer overflows (SSOs) that allow untreated sewage into local streams,
treatment water quality issues due to overwhelming flows and lack of balance in
treatment levels, and higher energy and treatment costs.

Both systems should clearly define what portion of the collection system is publicly
maintained, including lower laterals. A lower lateral is the section of the lateral between
the property line and the connection point to public sewer. Lower laterals can be a
source of 1&l thus it is important to clearly establish maintenance responsibility.

The other common and related challenge is aging infrastructure. Similar to the water
distribution system, a consistent maintenance program can extend the life of collection
system assets. However, each wastewater system needs to plan for the rehabilitation of
aging pipelines and other assets.

2.3.1.1  City of Concord Collection System

Concord has a map of the collection system on a marker board that is periodically
updated and serves as a resource for managing the system. This plan recommends
digitizing the system in GIS following the data dictionary presented in Appendix B to
support future planning efforts.

Concord is currently receiving higher than expected flows from the Hilltop area within
the city limits, indicating 1&I issues. Much of the collection system infrastructure in this
part of town was recently replaced and the city is working to identify the source of the
water that appears to be flowing into the system from a non-sewered source. Other
areas within the collection system are older and near or past their expected life and may
require rehabilitation.
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2.3.1.2  City of Zebulon Collection System

Zebulon has a collection system map that was converted from AutoCad to GIS, shown
in Figure 2-5. There are currently 4.9 miles of force main and 16.5 miles of sewer line in
the collection system. There are some concerns on the eastern portion of the collection
system of excessive 1&l entering into the collection system that must be treated.

The city has plans to expand the collection system to serve future development. The
recently constructed Veterans Affairs facility is expected to bring an influx of commercial
uses. These commercial uses are expected to generate a higher volume of wastewater
than single-family homes. Plans include extending the collection system to the northern
city limits along US19/SR 3 to serve approximately 749 acres of mixed commercial and
medium-density residential areas. The service would include approximately 1,325 feet
of 8-inch and 1750 feet of 10-inch gravity sewer mains, a duplex lift station with 10
horsepower pumps, and 3,850 feet of 8-inch force main. Zebulon was unable to secure
ARPA funds for this project but has applied for a GEFA Clean Water State Revolving
Fund loan to prepare the system for these future demands.

FIGURE 2-5. WASTEWATER COLLECTION SYSTEMS
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2.3.2 Water Reclamation Facilities

There are three water reclamation facilities in Pike County. Two are operated by the city
of Concord and one by the city of Zebulon. Zebulon’s treatment includes two phases, a
water reclamation facility and a land application facility that are in two different places.
The facilities are shown in Figure 2-6 and described by system below.

FIGURE 2-6. WATER RECLAMATION FACILITIES
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2.3.2.1  City of Concord Water Reclamation Facilities

The City of Concord operates two water reclamation oxidation ponds, the North Pond,
and the South Pond facilities that are described in Table 2-2 below.

Table 2-2. City of Concord Water Reclamation Facilities

Facility Permit # Receiving Water Approx. Discharge Limit
Size (monthly avg flow)

North Pond | GA0025461 | UNT to Birch Creek 1.75 acres | 0.038 MGD

South Pond | GA0025470 | UNT to Elkins Creek 9.0 acres | 0.10 MGD

The North Pond facility has received several recent notices of violation from the Georgia
Environmental Protection Division (EPD). While these compliance issues have either
been addressed or are currently being addressed, the issues provide for system
understanding and are described below.

In 2019, the city received a letter of noncompliance and determined that erosion from
the unnamed tributary surrounding the North Pond had eroded a portion of the dam
surrounding the pond. The erosion compromised the integrity of the pond and required
a Corrective Action Plan (CAP). The city completed the CAP with assistance from a
GEFA emergency loan, and completed the actions outlined in the CAP to address the
erosion around the dam.

Concord also applied for and received American Recovery Plan Act (ARPA) funds to
address treatment issues at North Pond following several letters of non-compliance for
exceeding biological oxygen demand (BOD) limits, total suspended solid (TSS) limits,
and fecal coliform bacteria limits. The ARPA project includes the installation of two
aerators and baffle curtains in a y-configuration to extend the treatment time and
improve water quality. The project also includes the installation of an influent screen and
efforts to control the duckweed and watermeal. These actions will also improve the
pond functionality and protect water quality. Completion of the ARPA project is a high
priority for this Plan (WWIA1 presented in Section 3).

The South Pond is a larger facility and includes both an aeration pond and a polishing
pond with a chlorine contact treatment prior to discharge. While this pond has not
experienced the violations of the North Pond, there is some sludge accumulation and
duckweed/ watermeal growth that will need to be addressed to maintain permit
compliance.
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2.3.2.2  City of Zebulon Water Reclamation Facility

The city of Zebulon operates one wastewater treatment plant that currently discharges
to a land application site (LAS).

Table 2-3. City of Zebulon Water Reclamation Facilities

Facility Permit # Receiving Water | Approx. Discharge Limit
Size (monthly avg flow)
Zebulon LAS | GA0049476 | LAS 72.9 acres | 0.499 MGD LAS
Town Branch 0.286 MGD discharge

In Zebulon, wastewater flows are first treated at a Wastewater Pollution Control Plant
(WPCP) and then sent to a pond system with bar screen, aeration, and chlorination.
From there, treated wastewater is discharged to a Land Application System (LAS),
which is a series of irrigation lines that spray treated wastewater into a wooded area for
final polishing treatment.

In addition to the LAS, Zebulon has a permitted discharge to Town Branch that will meet
the near-term future demands. The city is currently not using the direct discharge
option.

2.4  Septic Systems

Most of the households and businesses in Pike County are served by private, on-site
sewage management systems (i.e., septic systems). Septic systems, if properly
designed and maintained, are an environmentally sound treatment alternative where
municipal sewer service is unavailable.

Septic system designs and installations are reviewed and approved by the Pike County

Environmental Health Department within the Georgia Department of Public Health. The

Rules for On-site Sewage Management Systems (Department of Public Health, Chapter
511-3-1) govern the minimum standards for design and installation of septic systems.

The Department of Public Health created a well and septic tank GIS map to better track
the location of permitted septic systems. This database was built based on available
septic tank records. The database shows 1,578 septic systems in Pike County, however
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once mapped only 1,225 septic systems were located within Pike County (Figure 2-7).
There are 9,690 parcels in Pike County and approximately 450 parcels are served by
sanitary sewer in the cities of Concord or Zebulon. While some of the parcels are likely
vacant, the number of actual septic systems in Pike County may be as high as 7,500
systems, meaning the location of most of the septic systems is unknown.

FIGURE 2-7. KNOWN SEPTIC SYSTEMS FROM PIKE COUNTY ENVIRONMENTAL HEALTH

s

Legend

E KnownSepticSystems

The PWPC noted that septic system failures are not a common or pervasive issue at
present. Most parcels have sufficient land to build a new drainfield that is outside of
sensitive areas and compliant, if needed. As new development occurs in Pike County, it
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is important to ensure the development regulations and policies consider the future
rehabilitation needs associated with septic systems in areas that are not sewered,
especially if new lots are smaller than existing lots.

Septic systems require periodic maintenance and pumping of accumulated septage.
Currently, septage is accepted at the Concord South WPCP facility, which has the
needed screening and aeration. Concord accepts up to 2 loads of septage per day with
each load capped at 2,000 gallons/load. Currently, Concord receives approximately 3 to
4 loads per week. It will be important to monitor the effluent quality and adjust the
number of loads accepted to ensure required treatment levels are achieved. Future
wastewater treatment projects in both Concord and Zebulon should consider the local
septage demands when designing upgrades or expansions. Fees charged for accepting
septage should fully recoup the cost of service.

2.5 Water Demand Forecasts

The water demands are calculated following the formula in Figure 2-8. The methodology
received concurrence from the PWPC at the first meeting. The population projections
presented in Section 1.3 provide the baseline and were adjusted to account for the
percentage of the population served by the water system versus served by private well.
The daily per capita water use was based on locally available data where provided.
Where data was not provided, the Upper Flint Regional Water Plan value of 171 gallons
per capita per day (gpcpd) was used. The commercial and industrial water demand was
based on available billing records and future projections tied to the expected shift in
patterns based on community input. Non-revenue water was 20% unless local data
demonstrated a lower or higher number was appropriate. The inputs by water provider
are provided in Table 2-4.

FIGURE 2-8. WATER DEMAND FORECASTING METHODOLOGY

o090
Water sk + H +
Demand — 5 EH
(AAD-MGD) people daily per capita commercial/ industrial non-revenue
water use water use water
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Table 2-4. Water Forecast Inputs by Community

Provider Daily Per Capita Water Use | Non-Revenue Water (%)
(gpcpd)

Concord 150 30%
Meansville 150 50% > 20%
Molena 60 20%

Pike County WSA 171 20%
Williamson 73 20%

Zebulon 150 10%

The water forecasts for each water provider in Figure 2-9 through Figure 2-14, compare
the demand forecasts to the available current water supply. The presentation allows a
comparison of whether sufficient supply is available for future needs. The communities
that exclusively purchase water from Griffin are not presented with an available water
supply limit, as the contracts permit significantly more water than current demand.

FIGURE 2-9. CONCORD WATER DEMAND FORECASTS
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FIGURE 2-10. MEANSVILLE WATER DEMAND FORECASTS
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FIGURE 2-11. MOLENA WATER DEMAND FORECASTS
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FIGURE 2-12. WILLIAMSON WATER DEMAND FORECASTS
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FIGURE 2-13. ZEBULON WATER DEMAND FORECASTS
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FIGURE 2-14. PIKE COUNTY WATER & SEWER AUTHORITY WATER DEMAND FORECASTS
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Currently, Molena’s water demand exceeds the available supply. Concord exceeds its
current water supply by 2040, and Meansville and Pike County Water and Sewerage
Authority approach their demand in 2060. These communities will need to consider
alternative water supply sources which will likely include a combination of new wells
and/or interconnections as well as an emphasis on reducing NRW.

2.6 Wastewater Flow Forecasts

The wastewater flows to the water reclamation facilities are calculated following the
formula in Figure 2-15. Wastewater generated in homes and businesses will be treated
either at a water reclamation facility for those connected to the Concord or Zebulon
systems or by a private septic system. The municipal flows are forecasted to determine
if the existing facilities can treat current and future flows. Septic flows are presented in
Section 2.7.

Wastewater flows use the water demands calculated in Section 2.5 as well as
assumptions presented in Table 2-5 and described below. The PWPC concurred that
the following planning assumptions were appropriate.
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e Outdoor Water Use: Outdoor water does not flow to the water reclamation facility for
treatment and therefore is removed from the indoor water demands. A conservative
estimate of 20% of total water use is for outdoor purposes was used.

e Commercial Demands: There are very few commercial customers, and the type of
commercial customers is expected to change. Flows were based on planned
development data provided by each wastewater system.

e 1&I: Inflow data was not available to estimate |&I, therefore an industry benchmark of
20% of the annual average wastewater flows was used.

o Peaking Factor: Influent flow data was not available to calculate the maximum flows
received at the water reclamation facility, therefore a 25% peaking factor was used.

FIGURE 2-15. WASTEWATER FLOW FORECAST METHODOLOGY
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Table 2-5. Wastewater Flow Inputs by System

Provider % Population Sewered | Inflow & Infiltration | Treatment Peaking
(I1&1) Factor

Concord 60% > 80% 20% 25%

Zebulon 80% 20% 25%

The wastewater flow forecasts for Concord and Zebulon are compared to the permitted
treatment to determine if sufficient treatment is available for future flows. Both systems
will need to expand treatment capacity to meet the expected wastewater flows.
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FIGURE 2-16. CONCORD WASTEWATER FLOW FORECASTS
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FIGURE 2-17. ZEBULON WASTEWATER FLOW FORECASTS
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2.7 Septic System Forecasts

Most of Pike County residents are served by private septic systems. The performance
of private septic systems depends on proper siting, installation, use, and maintenance.
Every 5 to 10 years, depending on use, septic systems tanks are pumped. The septage
must be properly pumped, transported, and disposed. Currently, pumped septage is
accepted at the Concord South Pond facility as described in Section 2-4.

The flows treated by septic system are presented in Table 2-6 by community. The flows
are presented so that the pumped septage can be accounted for either in wastewater
treatment planning by Concord or Zebulon or as each community evaluates zoning
requirements and the density of potential new septic systems.

Table 2-6. Septic System Forecasts by Community in MGD

Community 2020 2030 2040 2050 2060
Concord 0.054 0.062 0.072 0.075 0.079
Meansville 0.065 0.070 0.076 0.076 0.076
Molena 0.032 0.037 0.043 0.045 0.047
Williamson 0.089 0.103 0.120 0.126 0.131
Zebulon 0.070 0.080 0.094 0.098 0.102
Pike County 0.115 0.132 0.155 0.162 0.169
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3 Alternatives Evaluation

A series of alternatives was developed and reviewed by the PWPC before selecting the
plan recommendations. The water and wastewater alternatives are presented in
progressive tiers that transition from more basic action items to more advanced action
items. Generally, a system would address the action items in the more basic tier before
progressing to the more advanced tier action items. There are three tiers of water
alternatives with 29 total action items and two tiers of wastewater alternatives with 22
total action items. In addition, there are seven (7) overall recommended actions that are
recommended for all systems that are not specific to water or wastewater and are not
divided into tiers.

3.1 Water Supply and Distribution Alternatives

The water supply and distribution alternative action items are presented in three tiers,
with the action items within each tier building on the action items in the previous tier.
The three tiers described in the following section include focused improvements,
development node, and regional water system.

3.1.1 Focused Improvements

The focused improvement action items, Table 3-1, generally address the overall
functionality and efficiency of the existing water supply and distribution systems. These
are seen as base recommended actions for each system with the implementation
timeframe varying by system.

Table 3-1. Focused Improvements (I) Recommended Actions

# | Action Item Description

IA. Non-Revenue Water (Basic)

IA1 Install Production Meters at Meter the volume of water entering the distribution
Each Source system at all sources to better understand consumption
and NRW. Reducing NRW can extend existing water
supplies. Most systems have manually read meters
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Description

with data stored in notebooks. Advanced Metering
Infrastructure (AMI) allows for automated meter reading
and is preferred to manually reading. If AMI is not
installed, manual read results should be stored in
spreadsheets.

A2

Identify Non-Metered
Connections

Install meters at every service connection to track water
consumption, including City Hall, Fire Department,
Public Library, etc. Identify and plan to install meters at
all non-metered connections. This effort may be
combined with IE1 as mapping known meters is an
effective strategy to identify unmetered connections.

IB. Emergency Supply

IB1

New Supply to Meet Current
Water Demands

Molena’s current water demands exceed the available
supply. The current operable well fills the distribution
tank that serves the daily needs. Either another well
and/or an interconnection is needed to meet this critical
need. Concord, Meansville, and Pike County WSA may
need additional supplies by 2060 and should begin
evaluating future supply sources.

IB2

Emergency Water Supply
Plan

Each system should have an emergency water supply
plan capable of providing approximately half of the daily
demand for a period of 3 days. The Plan should
consider a variety of emergencies such as well pump
failure, power outage, tank failure, water main break,
treatment system failure, etc. and how these
emergencies may affect supply. The Plan may
recommend an emergency interconnection to another
system, secondary interconnection point, another well,
or additional storage.

IB3

Emergency Repair Plan

Develop a plan to replace or repair major water system
components that could result in water outages if it fails.
The plan should include details on the component
(make, model number, etc) as well as sources to
secure a replacement part. The plan may include an
inventory of some critical parts. The plan may also
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Description

recommend an emergency generator. Communities
should consider joining GAWARN, a network of water
and wastewater providers poised to provide emergency
support.

IC. Fire Flow Improvements (Basic

IC1

Map Fire Hydrants in GIS

Map the location of all fire hydrants in GIS along with
the hydrant attributes (size, type, installation, outlet
size, nozzle size, etc.). Maintenance needs or repairs
are typically noted during mapping. The map will
visually show areas where new hydrants are needed.
The GIS template for hydrants is provided in Appendix
B.

IC2

Implement a Valve
Assessment and Mapping
Program

Follow the standard methodology, defined by American
Water Works Association (AWWA) in Manual of
Practice M44, to effectively manage valves. In addition,
each valve should be located and mapped in GIS to
include location, depth, size, type, current position, and
number of turns. The program should include a
schedule to regularly exercise known valves.
Maintenance records and rehab needs should be
documented. The GIS template for valves is provided in
Appendix B.

IC3

Fire Flow Review in
Permitting

Review all construction plans for new non-residential
construction, additions, remodeling, etc. for compliance
with adopted fire prevention codes. This fire prevention
program ensures that the water system and the
developer are aware of issues prior to construction. If
the infrastructure is not sufficient to meet fire flow
needs, the system may partner with the developer to
implement projects to meet the demands. A permit
should not be issued for a project that cannot meet fire
flow requirements.
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Description

ID. ISO Rating Improvements (Bas

ic)

ID1 Perform Annual Hydrant
Inspections

National Fire Protection Association (NFPA) Manual of
Practice 291 requires annual inspection of fire hydrants
to ensure the hydrants are operational and in proper
condition. An inspection report should be completed for
each hydrant listing static pressure reading, date and
time, along with any issues or repairs. Inspections
should follow procedures in Manual of Practice AWWA
M17.

ID2 Budget for Volunteer
Firefighter Training

Increase budget allowance for fire fighter training to
maximize 1SO points. Recommend budgeting for the
training class as well as to pay volunteer fire fighters for
time attending training to increase participation.
Maximizing training from the 2016 1SO audit could
result in the desired one-point rating improvement. A
training spreadsheet tool is included in Appendix C.

ID3 Fire Inspection of New
Development/
Redevelopment

Inspect new development for compliance with adopted
fire prevention codes prior to issuance of the certificate
of occupancy (CO). Points are awarded for inspecting
all new residential construction and all new non-
residential construction prior to CO issuance.

IE. Water Infrastructure Management

IE1 Map the Water System in
GIS

Create a map of all water system attributes in GIS in
coordination with IC1 and IC2. The GIS template for
pipes, tanks, meters, and other assets is provided in
Appendix B.

IE2 | Implement Inspections &
Maintenance Program

Create a plan for routine inspections of the water
system assets and a procedure for tracking
maintenance and capital improvement projects.
Maintenance records should be maintained in a
spreadsheet or a Computerized Maintenance
Management System (CMMS).
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IE3 | Update Construction, Review the construction standards and revise to ensure
Inspection, & Warranty materials and methods support long-term system
Requirements maintenance. Inspect developer and/or contractor
completed projects prior to acceptance and prior to end
of the warranty period. Consider whether current
warranty or bond requirements are sufficient. Example
construction & inspection requirements are in Appendix
D.
3.1.2 Development Node

The development node action items build on the focused improvement actions and
allow for the controlled expansion of the water supply and distribution systems.

Table 3-2. Development Node (II) Recommended Actions

#

Action ltem

Description

[IA. Maximize Production

1Al

Well Rehabilitation Study

There are 10 inactive wells in Pike County that were
previously operational. A well rehabilitation study will
ideally include a camera inspection and review of the
installation records to determine the rehabilitation
needs and the cost to restore the well’s original yield.
Wells with a high yield to cost ratio can be placed back
in service, with water available for local use, a
neighboring community, or emergency use.

I1A2

Maximize Current Well Yield
and Storage

Evaluate the operational wells to determine if
rehabilitation or similar alterations could increase the
well yield. Ensure existing system storage is sufficient
to maximize well yield during normal operations. Site
and construct additional storage in conjunction with the
Water Distribution Model (11B1).

[IB. Water Distribution Model & Enhancements
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IIB1  Develop a Water Distribution | Develop a calibrated model, using AWWA Manual of
Model Practice M32, to support long-range planning and
rehabilitation. The model should recommend projects to
improve system efficiency, address water quality
issues, improve fire flows, and meet planned
development demands. The model will be based on the
GIS maps developed in IE1.
IIB2 Implement Distribution Create a Capital Improvement Plan (CIP) that
System Upgrades prioritizes the installation of recommended projects
from the Model (1IB1). Typically, the most cost-effective
projects are implemented first.
IIB3 : Develop a Distribution Create an Operations & Maintenance (O&M) Plan that

System O&M Plan

identifies routine inspections and maintenance
activities, as well as a program for rehabilitation of
aging pipes and system components. This Plan should
leverage EPD’s Guidance Manual for Preparing Public
Water Supply System O&M Plans (May 2000 or
current).

IIC. Non-Revenue Water (Moderate)

lIc1

Perform a Full Non-Revenue
Water Audit

Perform an annual Non-Revenue Water Audit using the
AWWA Free Water Audit Software to better understand
and identify actions to reduce Non-Revenue Water.
This assessment uses high quality and detailed data
inputs to recommend cost-effective actions.

lcz2

Implement
Recommendations from the
NRW Audit

Use AWWA M36 methodology to identify and
implement cost-effective actions identified in the Non-
Revenue Water Audit. Prioritize actions based on
available staffing and funding. These actions should be
integrated into a CIP Plan (1I1B2).

[ID. ISO Rating Improvements (Moderate)

D1

Perform Fire Flow Testing of
Hydrants Every 5 Years

Test each hydrant following AWWA M17 and NFPA
291 methodology, every 5 years. Results and date
tested should be recorded. Additional ISO points are
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Description

available for color-coded hydrant marking based on
flows. Maintenance or rehabilitation needs should be
tracked in spreadsheets or a CMMS system.

[ID2

Implement Projects to
Increase Fire Flow

Implement distribution system improvements to improve
fire flows as recommended by the Water Distribution
Model (1IB1).

ID3

Construct a Training Facility

Identify at least 2-acres of land and construct a fire
service training center compliant with NFPA 1402. A
live fire training structure including smoke room and a
drill tower at least 3 stories tall will maximize points and
facilitate completion of required training hours.

ID4

Budget for a Full-Time, Paid
Fire Department

ISO points are awarded to communities with full-time
fire fighters. This action item includes budgeting for full-
time staff as well as a training budget sufficient to
maximize training points for the full-time staff.

3.1.3

Regional Water System

The Regional Water System action items build upon the recommended actions in both
the focused improvement and development node scenarios. This alternative allows for
an aggressive growth of the water infrastructure to meet future demands.

Table 3-3. Regional Water System (Ill) Recommended Actions

#

Action ltem

Description

IIA. New Water Supply Study

A1

New Water Supply Study

Leverage previous studies in and around Pike County
and explore options for a new surface water reservoir
and/or new groundwater wells. The new sources should
be consistent with the Upper Flint Regional Water Plan
and sustainable.
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# Action Item Description

IIA2 | Construct New Water Design, permit, and construct new water supply
Supply sources to meet future demands.

[1IB. Distribution System Expansion

I1IB1 | Plan Distribution System Leverage the water system model (IIB1), to plan the
Expansions extension of the distribution system to meet demands in

a sustainable fashion, mindful of water quality and fire
flow considerations.

[IIC. Evaluate Water Production Wholesale Model

[IC1 Evaluate Water Production Evaluate the creation of a new wholesale water
Wholesale Model production entity who distributes potable water to
existing distribution systems. Communities currently
purchasing water from Griffin, would transition to the
local wholesale provider as contracts permitted.
Typically, wholesale models create a water authority
board that includes representatives from each of the
communities purchasing water. The study should
carefully weigh the long-term cost-benefits as well as
the upgrades that may be needed to each distribution
system, including storage, to provide a sustainable
system.

3.2 Wastewater Collection and Treatment Alternatives

The wastewater collection and treatment action items are presented in two tiers, with
the recommendations within each tier building on the recommendations in the previous
tier.

3.2.1 Focused Wastewater Improvements

The focused wastewater system action items focus on operating the existing collection
system and treatment facilities at peak efficiency, thereby optimizing the existing
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treatment capacity. These recommendations only apply to the City of Concord and the
City of Zebulon who operate public wastewater systems. These are seen as base
recommendations for both systems and recognize that implementation timeframes may
vary.

Table 3-4. Focused Wastewater Improvements (WWI) Recommended Actions

# Action Item Description

WWIA. Wastewater Treatment

WWIA1  Concord North Pond Rehabilitation Implement planned Concord North Pond
rehabilitation actions to address the short
treatment time and water quality
challenges. Actions include installation of
baffles and aeration (power, pump, and
motor). This project is ongoing and partly
funded with ARPA funds.

WWIA2  Concord South Pond Rehabilitation Dredge the Concord South Pond to
maximize treatment volumes and
eradicate algae.

WW1A3 Emergency Repair Plan Create a plan for replacing major system
components. Include the age, condition,
replacement cost, anticipated replacement
timeframe as well as the make/ model/
supplier of major system elements. This
plan could also recommend budgeting for
emergency generators to ensure critical
pump stations remain operational during
power outages. Communities should
consider joining GAWARN, a network of
water and wastewater providers poised to
provide emergency support.

WW1A4 Flow Monitoring of Plant Influent & Flow monitoring of the influent and the
Effluent effluent provides critical data for system
planning and operations. Automated
monitoring of plant influent is strongly
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recommended for to assist in 1&I
assessment. Until installed, manually
read data should be stored in a
spreadsheet and not just a notebook.

WW1AS

Septage Records

Maintain records of the volume of septage
received, the time of day received, and
any impact on water quality in a
spreadsheet. Data can guide future
policies or improvements to septage
treatment.

WWIB. C

ollection System Operations & Mainte

nance

WWIB1

Collection System Map in GIS

Create a map of all wastewater system
assets, including attributes, in GIS. The
GIS template for pipes, pump stations,
manholes, and other assets is provided in
Appendix B.

WWIB2

Implement Inspections &
Maintenance Program

Create a plan for routine inspections of the
wastewater system and a procedure for
tracking maintenance and capital
improvement projects. Maintenance
records should be maintained in a
spreadsheet or a Computerized
Maintenance Management System
(CMMS).

WW1B3

Collection System Rehabilitation
Program

Create a CIP for the ongoing rehabilitation
of aging wastewater collection pipes,
lower laterals (if publicly maintained), and
manholes. The CIP should prioritize
projects based on criticality so that the
most important pipes in the system are
rehabilitated first.

Ww1B4

Outreach & Education

Educate the public and businesses on
proper use of the wastewater system and
septic systems. Fats, Oils, and Grease
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(FOG) and ‘flushable’ wipes educational
materials can be added to existing
communication vehicles.

WWIC. Targeted I&l Reduction Program

WWIC1 | Identify Priority 1&l Sewersheds

Use available data from lift station run
times, flow meters or level sensors, repeat
wet weather SSO locations, or anecdotal
information to prioritize sewersheds for
investigation. A sewershed refers to the
collection system that drains to a certain
downstream point. A sewershed can
range in size based on the downstream
point.

WWIC2 | Assess Priority Sewersheds

Assess priority watersheds, one at a time,
to determine the source(s). Assessment
techniques may include temporary flow
meters and/or level sensors, targeted
smoke testing if inflow is suspected, or
small-scale CCTV if excessive infiltration
is expected. Consider a regional resource
or contract for 1&I field work. Document all
defects in spreadsheets or a CMMS.
Some 1&l sources may be private sources,
such as cooling towers, swimming pools,
or condensate lines. Coordination with the
property owner to address private side
issues should be documented in
spreadsheets or a CMMS.

WW21C3 Priority Sewer Rehabilitation

Prioritize and address the sources of 1&I
identified during the priority sewershed
assessment (WWIC2) on the public
collection system. Notify private property
owners if I&l issues are suspected from
private side sources and follow local
notification and enforcement policy.
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WWID. Construction & Maintenance Strategy

WW1D1 Update Construction & Inspection
Requirements

Review the construction standards and
revise to ensure materials and methods
support long-term system maintenance.
Inspect developer and/or contractor
completed projects prior to acceptance
and prior to the end of the warranty
period. Inspect new buildings for potential
Cross connections to the sewer system.
Consider whether current warranty or
bond requirements are sufficient. Example
construction & inspection requirements
are in Appendix D.

3.2.2 Wastewater System Expansion

The wastewater system expansion action items are geared toward expanding and
extending the current wastewater collection and treatment facilities in Concord and

Zebulon.

Table 3-5. Wastewater System Expansion (WWII) Recommended Actions

# Action ltem

Action Item Description

WWIIA. Wastewater Treatment Expansion

WWIIAL1 Evaluate Zebulon Treatment
Expansion

Zebulon flows are projected to exceed the
LAS capacity around 2030 necessitating
the use of their discharge permit. Flows
are expected to exceed permitted
discharge levels in 2040 based on
commercial growth. Planning for the 2030
discharge is needed as well as careful
monitoring of flows.
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WWIIA2 Evaluate Concord Treatment Flows

Concord flows are projected to exceed the
total capacity for both ponds in 2030.
Actions WWIA1 and WWIA2 include
improvements to the efficiency of the
ponds. Influent and effluent flows should
be carefully tracked in a spreadsheet to
determine if the facilities are at capacity.
When flows reach 75% of capacity,
Concord should begin planning for these
future wastewater needs.

WWIIA3 = Evaluate Pumped Septage Demands

Concord currently accepts limited
residential pumped septage. Data
collected in WWIAS as well as data on
new septic systems installed should be
considered when designing any facility
upgrade or expansion. Design
considerations might include additional
screening or better septic intake facilities.

WWIIB. Wastewater Collection System Model

WWIIB1 Develop a Static Model Structure

A static model’s structure is the physical
representation of the collection system
and relies on the GIS mapping in WWIB1.
The static model structure is the starting
point for developing a calibrated model.

WWIIB2 Develop Flow Estimates by Land Use

The static model structure (WWIIB1) is
improved with accurate flow estimates by
land use. Temporary flow meters that
isolate a specific land use are often used
to develop community-specific values, or
assumptions may be made using available
industry data.

WWIIB3 Develop Assumptions for Wet
Weather Contributions

Flow monitoring and rainfall data provide
data for estimating community-specific wet
weather assumptions that are added to

Page 58 of 93

Pike County Water Resources Plan




Pike County Water Resources Plan September 2022

# Action Item Action Item Description

the static model structure (WWIIB1), or
assumptions may be made for peaking
factors. The assumptions may vary by
sewershed or may be consistent across
the system.

WWIIB4 Calibrate the Model Using Temporary | The static model structure (WWIIB1) with
Flow Meters assumptions (WWIIB2 & WWIIB3) are
calibrated against actual flow and rainfall
data to ensure the model predictions
reflect the system. The model is then used
to prioritize capital improvements and
forecast the systems response to potential
system extension projects.

WWIIC. Collection System Expansion and Rehabilitation

WWIIC1 Extend the Wastewater Collection Use the calibrated system model

System (WWIIB4) to identify sustainable system
expansion projects. Planned developer
extensions should be modeled to
determine whether system upgrades are
needed in conjunction with the extension.

WWIIC2  Implement Priority Wastewater Implement the CIP projects identified
Rehabilitation Projects through modeling efforts (WWIIB4) as well
as priority sewershed rehabilitation
projects (WWIB3 and WWIC3). Budget for
rehabilitation and prioritize CIP projects
based on benefit, risk, and budget
constraints.

3.3 Overall Recommendation Actions

The overall recommended actions apply to each system within Pike County. These
recommendations focus on sustainable growth with development being planned around
existing infrastructure as well as ensuring that rates create sufficient revenues so that
the system is sustainable.
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Table 3-6. Overall (O) Recommended Actions

#

Action ltem

Description

OIA. Plan Growth around Water & Wastewater

Infrastructure

OIAl

Share and Build GIS Data

Share the water and wastewater system
GIS maps with the Three Rivers Regional
Commission as part of the ongoing
Comprehensive Plan Update. The
development should focus on areas with
existing infrastructure. Most water and
wastewater action items result in better
system data and thus map updates.

OlA2

Update Zoning Maps

Each local jurisdiction should update
zoning maps to reflect the development
pattern identified in the Comprehensive
Plan, so that zoning aligns with existing
water infrastructure.

OIA3

Adopt Policies for Sustainable Growth

Each community should assess the
adequacy of the existing policies and
procedures to support the overall health of
the system. Example policies are provided
in Appendix E that can be tailored to each
community following the review by local
legal counsel.

OlA4

Septic System Planning & Permitting

Septic system installation is managed by
the Pike County Department of
Environmental Health. Each jurisdiction
can require that all new lots served by
septic system identify and protect an area
on the lot that could serve as a secondary
drainfield in the event of failure. Each
jurisdiction could also require larger
minimum lot sizes for septic systems (i.e.,
1-acre). These policies will ensure that
suitable land area is available on each lot
for the eventual septic drainfield
replacement. As part of this effort, each
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# Action ltem

Description

community should improve the
Environmental Health map of known
septic systems in GIS in accordance with
the data dictionary in Appendix B.

OIB. Rate Structures and Value of Water

OIB1 Evaluate Existing Rate Structure

Rate structures should be evaluated at
least once every 5 years to ensure that
rates are sufficient to cover capital and
operating expenses, including
depreciation. Rates should allow the
system to build a reserve fund that is at a
minimum one month to 45 days of
operating expenses. Tiered water rates
and base rate levels are important
considerations, as is ensuring affordability.
The Georgia Water & Wastewater Rates
Dashboard is a good resource for
evaluating and comparing rates.

OIB2 Adopt Revised Rates

This Plan recommends implementing rate
structures that automatically adjust
annually to reflect inflation or similar
economic indicator. The Consumer Price
Index (CPI) and the Waste & Trash
Service Index within the CPI are two such
indicators. The automatic adjustments
create a more financially stable system.

OIB3 | Value of Water Education

Coordinate with the Extension Service,
Three Rivers Regional Commission,
ACCG/GMA, and the Upper Flint Regional
Water Planning District to educate the
community on the value of water. This
education may include water
conservation, proper grease management,
Or cross connection control programs.
Local water systems should use water
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Action ltem

Description

bills and other public messaging options to
communicate the benefits of important
system improvements.
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4 Recommended Actions

The action items presented in Section 3 are assigned to an implementation timeframe
that prioritizes the most critical actions. This section presents information to support
implementation of the priority action items.

4.1 Implementation Timeframe

Each action item outlined in Section 3 was assigned an implementation timeframe
based on the criticality of the recommendation. The implementation timeframes (Figure
4.1) range from priority to long range based on the urgency of the action item. The
priority action items are those that should be completed first with implementation within
approximately two (2) year from Plan adoption. The important action items are generally
those that could be implemented within one decade following Plan adoption. The mid-
range and long-range action items will likely occur following the next update to this Plan.
Each system is unique and has individual needs, thus the timeframes, as presented, are
not intended to be followed rigorously.

FIGURE 4.1. IMPLEMENTATION TIMEFRAME CATEGORIES

Long

Range

(-2 years e2-10vyears ¢10-20years 20+ years

The implementation timeline is presented in Tables 4.1 through 4.6, shown in the same
tiers as presented in Section 3. The tables include planning level costs that are intended
to assist with planning and budgeting. The planning level costs are based on the EPD
“Supplemental Guidance for Planning Contractors: Water Management Practice Cost
Comparison” guidance document. An inflation and contingency of 25% was added to
the base costs to reflect price escalation since 2011. Since the planning level costs are
for budgeting purposes, several of the recommended action items present a relatively
nominal cost for program setup and legal review with a user fee that would generate the
ongoing implementation costs of that program.
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Table 4-1. Focused Water Alternatives Implementation

Focused Water Alternatives

Implementation

Timeframe

(D)
3|2

o
= 2| &
2t | g &
e O 1 m
g o e g
o 1= b= —

Planning Level Costs
(per system)

IA. Non-Revenue Water (Basic)

IA1. Install Production Meters at Each Source

$10,000/ meter

IA2. Identify Non-Metered Service Connections

$5,000/ meter

IB. Water & Emergency Supply

IB1. New Water Supply to Meet Current Demands

$50,000 - $5,000,000+

IB2. Emergency Water Supply Plan

$20,000

IB3. Emergency Repair Plan

$30,000

IC. Fire Flow Improvements (Basic)

IC1. Map Fire Hydrants in GIS

$50 - $100/ hydrant

IC2. Implement a Valve Assessment and Mapping Program

$50 - $100/ valve

IC3. Fire Flow Review in Permitting

$5,000 + user fee

ID. ISO Rating Improvements (Basic)

ID1. Perform Annual Hydrant Inspections

$50 - $100/ hydrant

ID2. Budget for Volunteer Firefighter Training

$2,000+ / firefighter

ID3. Fire Inspection of New Development/ Redevelopment

$5,000 + user fee

IE. Water Infrastructure Management

IE1. Map the Water System in GIS

$10,000 - $50,000+

IE2. Implement Inspections & Maintenance Program

varies

IE3. Update Construction & Inspection Requirements

$5,000 + user fee
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Table 4-2. Water Development Node Alternatives Implementation

Water Development Node Alternatives

Implementation

Timeframe

(D)
| 2

)
= 2| &
2t | g &
b O 1 @
g o e g
o 1= b= —

Planning Level Costs
(per system)

[IA. Maximize Production

[IA1. Well Rehabilitation Study

$5,000 - $20,000/ well

[IA2. Maximize Current Well Yield and Storage

$5,000 - $20,000/ well

lIB. Water Distribution System Model & Enhancements

lIB1. Develop a Water Distribution Model

$20,000 - $50,000+

[IB2. Implement Distribution System Upgrades

Varies

[IB3. Develop a Distribution System O&M Plan

$10,000 - $20,000+

[IC. Non-Revenue Water (Moderate)

[IC1. Perform a Full Non-Revenue Water Audit

$10,000 - $20,000+

[IC2. Implement Recommendations from the NRW Audit

Varies

[ID. ISO Rating Improvements (Moderate)

[ID1. Perform Fire Flow Testing of Hydrants Every 5 Years

$50 - $100/ hydrant

[ID2. Implement Projects to Increase Fire Flow Varies
[ID3. Construct a Training Facility $2,000,000 - $5,000,000+
[ID4. Budget for a Full-Time, Paid Fire Department Varies
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Table 4-3. Regional Water System Alternatives Implementation

[IIA. New Water Supply

IIIA1l. Water Supply Study

IIIA2. Construct New Water Supply

$250,000+

[1IB. Distribution System Expansions

Varies

[1IB1. Plan Distribution System Expansions

I1IC. Evaluate Water Production Wholesale Model

Varies

I1IC1. Evaluate Water Production Wholesale Model

il I

$60,000+
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Table 4-4. Focused Wastewater System Alternatives Implementation

Focused Wastewater System Alternatives

Implementation

Timeframe

(D)
| 2

)
= 2| &
2t | g &
b O 1 @
g o e g
o 1= b= —

Planning Level Costs
(per system)

WWIA. Wastewater Treatment Projects

WWIAL. Concord North Pond Rehabilitation $750,000+
WWIAZ2. Concord South Pond Rehabilitation $750,000+
WWIAS. Emergency Repair Plan $50,000+

WWIA4. Automated Flow Monitoring of Plant Influent &
Effluent

$25,000 / meter

WWIAS. Septage Records

$1,000 + user fee

WWIB. Collection System Operations & Maintenance

WWIBL1. Collection System Map in GIS

$10,000 - $50,000+

WWIB2. Implement Inspections & Maintenance Program

Varies

WWIB3. Collection System Rehabilitation Program

Varies

WWIB4. Outreach and Education

$1,000/ year

WWIC. Targeted 1&l Reduction Program

WWICL1. Identify Priority I1& Sewersheds

$5,000 - $25,000

WWIC2. Assess Priority Sewersheds

$15,000 - $150,000+

WWICS. Priority Sewer Rehabilitation

Varies

WWID. Construction & Maintenance Strategy

WWIDL1. Update Construction & Inspection Requirements

$5,000 + user fee
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Table 4-5. Wastewater System Expansion Alternatives Implementation

Wastewater System Expansion Alternatives

Implementation

Timeframe

(D)
| 2

o
= 2| &
2t | g &
e O 1 m
g o e g
o 1= b= —

Planning Level Costs
(per system)

WWIIA. Wastewater Treatment Expansion

WWIIAL. Evaluate Zebulon Treatment Expansion

$50,000 - $150,000+

WWIIA2. Evaluate Concord Treatment Flows

$25,000 - $100,000+

WWIIA3. Evaluate Pumped Septage

$15,000

WWIIB. Wastewater Collection System Model

WWIIB1. Develop a Static Model Structure

$25,000 - $75,000+

WWIIB2. Develop Flow Estimates by Land Use

$10,000

Contributions

WWIIB3. Develop Assumptions for Wet Weather

$10.000

WWIIB4. Calibrate the Model Using Temporary Flow Meters

$50,000 - $250,000+

WWIIC. Collection System Expansion and Rehabilitation

WWIIC1. Extend the Wastewater Collection System Varies
WWIIC2. Implement Priority Wastewater Rehabilitation Varies
Projects
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Table 4-6. Overall Recommendations Implementation

OIA. Plan Growth around Water & Wastewater System
OIAL. Share and Build GIS Data
OIA2. Update Zoning Maps

$1,000/ year +

$5,000 - $15,000

OIAS. Adopt Policies for Sustainable Growth
OIA4. Septic System Planning, Mapping & Permitting

OIB. Value of Water and Water Rates

$3,000 - $10,000

$3,000 planning;
$100/system mapping;
user fee for permitting

OIB1. Evaluate Existing Rate Structure $10,000
OIB2. Adopt Revised Rates $1,000
OIB3. Value of Water Education $1,000/ year
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4.2 Funding Sources

This section highlights funding sources that are commonly used to fund water and
wastewater projects, such as those recommended in this Plan.

4.2.1 Georgia Environmental Finance Authority (GEFA) Programs

GEFA offers three primary low-interest financing programs to local governments for
drinking water, water supply, water quality, and stormwater projects. Two of the loans
leverage federal dollars, therefore federal requirements apply including environmental
review, contractor wage rates, disadvantaged business enterprise inclusion, and
American iron and steel material requirements.

GEFA holds a pre-application period each year from fall to early spring, termed “call for
projects”. GEFA scores each pre-application assigning both a project score and an
affordability score. The project score is typically higher for priority project types,
described under each loan program below. The affordability score along with the project
score determine whether a community is eligible for principal forgiveness, and the
percentage of loan principal forgiveness. The scoring is explained in the annual “call for
projects” on GEFA’s website.

Most of the recommendations in this Plan could be financed through one or more of the
GEFA loans. Any system that plans to finance a project through GEFA should sign up
for the “water resources outreach list” on the GEFA website to receive important
communications. Additionally, there are points awarded within the project score for
“project readiness” which rates the applicant’s progress toward meeting federal loan
requirements such as engineering procurement and state environmental review
process. Project readiness activities ideally occur prior to the submission of the pre-
application is submitted to maximize points.

4.2.1.1 Drinking Water State Revolving Fund

The Drinking Water State Revolving Fund (DWSRF) finances a wide range of drinking
water projects using federal funds. The annual borrowing cap is $25M and the loan term
is 30 years, which can be extended to 40 years if GEFA determines that a community is
financially distressed. Priority DWSRF projects include those that address public health
and compliance-related projects, redundancy projects, and water conservation projects.
Projects that may be considered priority projects recommended in this Plan include:
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e New Supply to Meet Current Demands (IB1) as a public health-related water supply
project

o Emergency Water Supply Plan (IB2) as redundancy

¢ Well Rehabilitation Study (11A1) and Maximize Well Yield (11A2) as projects that
address capacity and pressure system deficiencies

Water conservation related projects are eligible for the “conservation interest rate,”
which is a 1-percent reduction from the standard interest rate. Projects eligible for the
conservation rate that are associated with Plan recommendations include:

e Pipe replacement or rehabilitation to reduce water loss and prevent water main
breaks (11C2)

¢ Upgrades at a water treatment plant that result in greater energy efficiency
¢ Installing water meters in previously unmetered areas (IA1 and 1A2)

¢ Replacing broken/malfunctioning water meters or upgrading existing water meters
with automatic meter reading (AMR) and advanced metering infrastructure (AMI)
systems (lIC2)

Projects that are ineligible for funding include projects that are solely for economic
development (e.g., extending water to a new business), reservoirs, and projects that are
primarily for fire flow improvements.

4.2.1.2 Clean Water State Revolving Fund

The Clean Water State Revolving Fund (CWSRF) finances wastewater projects using
federal funds. The annual borrowing cap is $25M and the loan term is 30 years. Priority
CWSREF projects include those that address water quality, repairing and replacing sewer
lines, and conservation projects. Projects within this Plan that could be funded with
CWSREF include:

e Concord North Pond Rehabilitation (WWIA1) and Concord South Pond
Rehabilitation (WWIA2)

¢ Identify and Assess Priority Sewersheds (WWIC1, WWIC2) and Priority Sewer
Rehabilitation (WWIC3)

o Evaluate Pumped Septage (WWIIA3)

o Implement Priority Wastewater Rehabilitation Projects (WWIIC2)
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CWSREF projects that are eligible for the “conservation interest rate” and are also priority
projects. The conservation projects associated with the Plan recommendations include:

e Pipe rehabilitation to address inflow and infiltration
¢ Upgrades at a wastewater treatment plant that result in greater energy efficiency

e Sewer extension to areas served by faulty septic tanks

Projects that are ineligible for funding include projects that are solely for economic
development (e.g. extending sewer to a new business).

4.2.1.3 Georgia Fund

The Georgia Fund, unlike DWSRF and CWSREF, is a state-funded program to serve
additional needs beyond what the SRF programs can finance. The Georgia Fund is
available for economic development-focused water and sewer projects, dams, and
emergency projects that address actual or potential public health hazards. Emergency
loans are capped at $0.5M dollars, while other Georgia Fund loans have a maximum of
$3M dollars. The loan term is 20 years. Emergency loans require a project tied to an
urgent need that has arisen within the last 6 months and that is not the result of lack of
maintenance.

Most of the Plan’s recommendations are eligible for the Georgia Fund. One project,
New Supply to Meet Current Demand (1IB1) would qualify for an emergency loan to
perform the well study to identify a new source of supply while applying for other funding
to support the infrastructure needed to connect the new supply source to the Molena
water system.

4.2.2 American Rescue Plan Act (ARPA)

The Coronavirus State and Local Fiscal Recovery Funds, established by the American
Rescue Plan Act (ARPA) of 2021 are available to address acute pandemic response
needs, fill revenue shortfalls, and support communities hardest hit by the crisis. ARPA
funds are specifically available for water and sewer investments to improve access to
clean drinking water and support vital wastewater infrastructure.

Additional information on the funding and eligible projects is available in “Fact Sheet”
located on the Governor’s Office of Planning and Budget website.
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One recommended Plan action item, Concord North Pond Rehabilitation (WWIA1), has
received ARPA funding. Several communities applied for ARPA funds for projects
recommended in this Plan but were not selected. It is uncertain whether additional
rounds of funding will be offered and if future rounds would include the same priorities.

4.2.3 EPD Regional Water Plan Seed Grants

EPD awards grants annually to communities to support and incentivize implementation
of projects recommended within their Regional Water Plan. The grant awards are
limited to $75,000 and the projects must be completed within thirty (30) months.
Applicants must attend a pre-application meeting with EPD prior to the deadline with
applications typically due in the fall. This Plan is funded, in part, through an EPD Seed
Grant.

The grants require a 40% local match, of which 10% of the total project cost must be a
cash match and the remaining can be in the form of in-kind services or resources. The
application mut include a letter of endorsement signed by the Regional Water Planning
Council Chair and describe how the project is consistent with the goals articulated in the
Regional Water Plan. A Regional Water Plan Seed Grant guideline document is
available on the EPD website that describes the key ranking criteria, project priorities,
and outlines the application process.

4.2.4 Special Purpose Local Option Sales Tax (SPLOST)

A Special Purpose Local Option Sales Tax (SPLOST) is an optional one-percent sales
tax on items subject to state sales tax to fund local capital projects identified by the
county and participating cities. Pike County voters approved a SPLOST on May 24,
2022. The SPLOST will start on October 1, 2022 and will not exceed six years with the
intent of raising $20M for water and sewer among other infrastructure projects within
Pike County and the cities of Concord, Meansville, Molena, Williamson, and Zebulon.

4.2.5 Georgia 319(h) Grants

The 319(h) grant are federal funds issued by the state to prevent or abate nonpoint
source pollution. Grants are awarded following a competitive process to eligible projects
that address nonpoint sources of pollution and result in measurable improvements to
water quality. The grants require a cost-share ration of 40% local match with 60%
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federal dollars with a maximum award of $400,000. Applications are accepted annually
through the Grant Application Portal (GAP). Completing the map of known septic
systems (OID) would be an eligible 319(h) project.

4.3  Priority Implementation Action Items

A description of each of the priority implementation actions is included in greater detail,
as these are the first actions recommended for implementation.

4.3.1 Share and Build GIS Data (OIA1)

The GIS data compiled and used to create this Water and Wastewater Master Plan
have been shared with the Three Rivers Regional Commission. The Three Rivers
Regional Commission is currently working with Pike County and the cities on updating
their Comprehensive Land Use Plans. As these Plans will guide future growth and
development, it is important that they facilitate growth in areas that are currently served
by water and/or sewer.

A limited amount of GIS data was available and several of the action items recommend
collecting additional GIS data to support future decision making and sound asset
management. General guidance for building GIS data is listed below.

¢ Integrate data mapping in GIS or compatible mapping system into every project
budget (including grant and loan funded projects).

e Collect as-built data in CAD from developers and contractors.

e Maintain data in a spreadsheet following the format in Appendix B if data collection in
a GIS-compatible mapping system is not possible.

e Coordinate GIS data updates with the Three Rivers Regional Commission

Appendix B includes data dictionary spreadsheets for each asset type that outline the
attributes that should be collected for each asset type. Using a consistent methodology
across jurisdictions will improve the ability to collaborate in the future.
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4.3.2 Adopt Policies for Sustainable Growth (OIA3)

The regulations, policies, and procedures adopted for each system should allow for
planned systematic growth and support cost recovery in coordination with the adopted
rates (OIB2). A list of sustainable policies is listed below, and examples are provided in
Appendix E.

e Adopt a schedule of rates, fees, and penalties.

e Adopt a water line extension policy.

o Create water and wastewater standard specifications and details.
e Adopt a water shortage plan.

e Create a fire flow test application with associated fees.

e Implement a pre-treatment program for wastewater systems.

e Adopt a cross-connection ordinance and associated policies.

Any local ordinance or policy should be adopted following local requirements and in
consultation with legal counsel.

4.3.3 Evaluate Existing Rate Structure (OIB1)

Water and sewer rates provide the basis for a sustainable utility. The rates must
balance two divergent goals: covering the costs of operation (including depreciation)
while remaining affordable for the community. Section 1-6 presents the existing rates
and while all systems have rates that are considered affordable, several systems have
rates that are insufficient to cover costs. General rate setting guidance is listed below.

e Rates should cover the full cost of system operation including system rehabilitation
and depreciation.

e Each system should build an emergency fund of 30 to 45 days of operating
expenses.

o Tiered rates for consumption on a sufficient base rate are preferred, so long as the
base rate is sufficient to cover operating expenses, as these rates incentivize
conservation which delays the need for new supply.
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o Evaluate fees for service and local policies (OIB1) to cover the cost of service when
assessing rates. For example, meter fees, plan review fees, fire installation
inspection, disconnect/reconnect fees, etc.

e Rates should be evaluated at least once every 5 years or prior to a large capital
investment.

There are several guidance documents available on rate setting and rate structure
options including those in Appendix F, or a rate consultant may be hired. The Georgia
Water & Wastewater Rates Dashboard is a good resource to evaluate rates, but each
system has different costs of operation and therefore will have different rates. In
addition to creating a sustainable utility, most grant and loan programs require
documentation that the system rates are sufficient prior to awarding funds.

4.3.4  Adopt Revised Rates (OIB2)

Once the rate structure is determined (OIB1), the rate must be adopted following
procedures outlined in local ordinances regarding notifications and elected body vote.
This Plan recommends adopting a cost of living or equivalent annual increase tied to a
standard index, such as the Consumer Price Index (CPI). The CPI is compiled by the
US Bureau of Labor Statistics and is a measure of the average change over time paid
by urban consumers in the US. There is the overall CPI, but also a national price index
for water and sewer and trash collection, based on the average for urban consumers in
the US. These small annually increases should be built into the rate structure so that
they do not require an annual approval or vote.

According to a recent GEFA Report, most Georgia utilities actively evaluate their rate
structures every one to two years (2022 Georgia Water & Wastewater Report). Between
2021 and 2022, 12% of the water utilities and 14% of wastewater utilities participating in
the GEFA survey increased their rates. A copy of the report is included in Appendix F.

4.3.5 Install Production Meters at Each Source (I1A1)

Production meters provide valuable data on the water pumped from each water supply
source into the distribution system. The data can show trends regarding well efficiency
and allow tracking of non-revenue water. Most water systems have a meter that is
manually read.
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At a minimum, water production data should be saved in a spreadsheet to allow for
quick calculation of averages, minimum, and maximum flows. The production data can
be compared to water sold based on meter readings, to get a rough estimate of non-
revenue water. Advanced Metering Infrastructure (AMI) allows for automated meter
reading and is preferred to manually reading.

4.3.6 Identify Non-Metered Service Connections (I1A2)

All connections in a water distribution system should be metered, even those that are
not billed for water consumption. This Plan recommends scheduling and budgeting to
install meters on all known non-metered facilities, such as City Hall, Fire Stations, Public
Library, and Public Parks. Once those locations are metered, a review of the parcels
along each public distribution line can help locate whether parcels may be connected to
public water but do not have a water meter. While assessing the status of the meters,
data on existing meters should be collected in GIS (or GIS compatible format) following
the data dictionary in Appendix B.

Parcels identified during the investigation that are not metered, should be metered.
Public facilities are typically metered by the water department when budgets and
staffing are available. Private property owners will pay for meters, following the existing
procedures for meter purchase for new developments.

4.3.7 Identify a New Supply Source to Meet Current Demands (IB1)

The City of Molena currently has one active water supply well and one above ground
tank. That well has high uranium levels and therefore must be treated, which raises the
cost of treated water and effectively reduces well yield.

Recently, a distribution system issue resulted in a serious system water outage. Molena
urgently needs a new potable water supply source to meet current demands, future
demands, and offer protection during an emergency. The viable future water supply
alternatives include locating a new potable water supply well or an interconnection with
an adjacent system. The cost of installing approximately 5 miles of 8” water main to
connect to one of the adjacent water systems is estimated to be $5.5M. The cost of
locating, testing, and installing a new well with treatment and pumping is estimated at
$0.5M and the allowance for 1 mile of 8" water main to connect to the Molena system is
estimated at $1.1M for a total project cost of $1.6M.
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This Plan recommends that Molena engage a hydrogeologist to identify at least one
additional groundwater well near the system limits. Preferably, the new well would not
have high uranium, iron, or manganese levels so that additional level of expensive
treatment is not needed. Depending on the location of that well and other system
considerations, a second water tank may be needed. This project could be eligible for a
Drinking Water State Revolving Fund Loan (DWSRF), Community Development Block
Grant (CDBG), or American Plan Recovery Act (ARPA). Molena may evaluate using the
Georgia Fund to install the well(s) identified by the siting study concurrent to
applications for other funding sources for construction of the transmission main.

While not as urgent, Concord will need additional water supply by 2040. Concord has
an interconnection with Griffin that by contract can provide 100,000 gallons/day of water
and more if proper notification is provided. Concord should start planning now for their
needs in 2040.

Meansville and Pike County WSA demands approach available supplies by 2060.
These systems should continue to watch water demands and water supply capacity and
plan ahead for future demands.

Molena and Concord may benefit from economies of scale if they jointly hire a
hydrogeologist to investigate well locations in both communities.

4.3.8 Map Fire Hydrants in GIS (IC1)

The ISO certification process assigns points related to hydrants in several categories,
therefore a GIS map of hydrants with the details of each hydrant will facilitate these
calculations. Most water systems in Pike County have a map of fire hydrants that
includes some information about the hydrant. Mapping hydrants provides an easy visual
tool for determining where additional hydrants are needed.

For hydrants that are already mapped, the mapping effort includes documenting the
attribute data (size, type, installation, outlet size, nozzle size, etc.) using the data
dictionary in Appendix B. For previously unmapped hydrants, the location and attribute
information are collected.

If maintenance needs are noted during the identification process, these repairs should
be included on the CIP list or in the CMMS system. If possibly, communities may elect
to perform annual hydrant inspections (ID1) while completing the map.
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4.3.9 Implement a Valve Assessment and Mapping Program (IC2)

Valves are a critical component of the water distribution system and allow for certain
portions of the system to be isolated in the event of a water main break and/or control
flow or pressure in portions of the system. Valves are mechanical parts that must be
exercised (opened and closed) to ensure they are functional during an emergency. It is
also important to periodically check that a valve is in the correct position (allowing the
proper amount of flow) and determine if any rehabilitation is needed.

The process for exercising valves should follow AWWA M-44 Distribution Valves:
Selection, Installation, Field Testing, and Maintenance. Typically, the inspection will
include the following elements:

e Ensure that the valve box is accessible, it is not full of mud or debris or buried.
¢ Inspect the valve for leaks around the valve stem.

e Ensure the valve handle is intact.

o Ensure that the valve can be fully opened and fully closed.

e Record important valve attributes including whether it is right-handed or left-handed
and whether it is normally opened or closed.

o Record any necessary rehabilitation or maintenance.

The attribute collection during inspection should follow the GIS data dictionary in
Appendix B.

4.3.10 Update Construction and Inspection Requirements (IE3)

Water distribution systems are often extended when new developments connect and
dedicate privately constructed infrastructure to the local water system. Similarly,
contractors are hired to repair and/or extend waterlines in the public system. A
construction and inspection program ensures that the system extension and/or
rehabilitation projects meet certain minimum quality standards.

Project designs should be reviewed prior to construction to ensure that materials and
workmanship standards meet the minimum requirements for the system. The project
should be inspected during installation/rehabilitation to ensure the materials and
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installation methods are proper. Finally, there should be a certification step where the
installation is tested and/or certified prior to acceptance into the public system.

Example water system construction specifications are included in Appendix D.

4.3.11 Concord North Pond Rehabilitation (WWIA1)

The Concord North Pond was recently rehabilitated to stabilize the exterior earthen dam
that was experiencing erosion. This project, partly funded by a GEFA loan, included a
seepage recovery system and electrical service. Currently, the pond is experiencing
some water quality challenges as the result of a shortened treatment time within the
pond. Concord received American Rescue Plan Act (ARPA) funds to construct
improvements including installing of baffles and aeration (including power, pump, and
motor).

In addition to addressing the shortened treatment time, there is some accumulation of
duckweed that will also be addressed with the ARPA funds.

An alternative solution to address the water quality challenges could be floating
treatment wetlands. The man-made “floating islands” provide an ideal habitat for
microbes and plant species that expand the treatment quality and nutrient removal. The
floating wetlands also effectively increase the retention time. Floating wetlands have a
much lower cost than dredging a pond but bi-annual vegetation management in the
floating wetlands is required. This alternative should be carefully considered by the
engineer of record familiar with the pond design.

4.3.12 Concord South Pond Rehabilitation (WWIA2)

The Concord South Pond includes a 1-acre oxidation pond with aeration and a 6-acre
finishing pond. The pond sludge was dredged approximately 10 years ago, and the
sludge levels should be assessed to determine if dredging is needed.

The South Pond treatment process includes screening and aeration, therefore septage
is accepted only at South Pond. Concord only accepts residential septage and only 2
loads per day with a typical load being 2,000 gallons/load. Action item WWIA5
recommends tracking the septage loads received compared to the water quality of the
effluent. Tracking data will show whether septage is impacting water quality (positively
or negatively) and whether adjustments to the volume accepted are needed.
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Concord is experiencing issues with duckweed and algae blooms. Solutions to address
these can include additional retention time through additional baffles or other methods,
improving aeration, ultrasound, in addition to chemical treatment and physical removal.
The duckweed and algae need to be addressed to maintain treatment quality.

4.3.13 Flow Monitoring of Plant Influent & Effluent (WWIA4)

Influent and effluent flows data is useful for proactively identifying treatment issues,
better understanding of 1&I in the collection system, and planning for future expansions.
Influent monitoring is strongly recommended to assist in &l assessments. Automated
monitoring of both influent and effluent is recommended. Until installed, manually read
data should be stored in a spreadsheet and not just a notebook.

Effluent is manually measured in Concord and Zebulon in accordance with their
wastewater permits. At a minimum, this data should be stored in a spreadsheet so that
trends can be easily tracked. Inflow measurements should be added, whether manual
or automated. Tracking inflow to outflow can highlight treatment issues or inefficiencies.
Comparing inflow to rainfall data may provide insights into inflow and infiltration (1&l).
Comparing inflow volume to effluent quality may determine whether 1&I is creating
treatment issues.

Both inflow and effluent data should be managed in a spreadsheet if not automatically
monitored and stored in a supervisory control and data acquisition (SCADA) system.

4.3.14 Identify Priority 1&l Sewershed (WWIC1)

|&I exists in every collection system, and an allowance of acceptable 1&I is factored into
collection system and water reclamation facility designs. Generally, it is unaffordable to
fix every defect in a collection system, therefore it is important to define “excessive 1&l”
and establish priorities to address the worst 1&l problems first. This Plan recommends
identifying one sewershed to address first, and once the major 1&l sources have been
determined, the assessment begins on the second highest priority sewershed. The
following data can be helpful in determining the highest priority sewershed.

o Lift station run-time data can indicate 1&I. If a lift station pump runs for a longtime and
continuously after a rain event or if the pump starts and stops frequently after a
significant rain event, this can indicate 1&l issues. The &l is taxing the lift station
resulting in higher energy costs and shorter pump life in addition to the excess
wastewater treatment costs.
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Temporary flow meter and/or level sensors installed in manholes document the flow
increase in response to rainfall events at a particular location. Temporary flow/level
meters are not permanent so they can be used in different locations once data is
collected. Flow meters can be used to calibrate models as well as target 1&I,
whereas level sensors show height of wastewater flow within the manhole as a sign
of upstream 1&I sources. Devices that do not require confined space entry are
preferred. Some devices offer proprietary software that helps isolate 1&l issues but
may not be able to be exported for use with other models. Each system should
consider their short-term and long-term needs for the data. For determining priority
sewersheds, typically one device is in the downstream point of each possible priority
sewershed and the sewershed with the largest, normalized rainfall response is
prioritized.

Wet weather SSO location history is often the easiest and most valuable method for
isolating locations. The sewershed can be drawn with the pervasive SSO location as
the downstream point.

Anecdotal information from system operators is often valuable and can focus the
assessment efforts in WWIC2.

Concord has identified the priority sewershed as the Hilltop Area and Zebulon has
identified the east side of town. The assessment techniques will help determine the next
priority sewershed after these sewersheds have been assessed.

4.3.15

Assess Priority Sewershed (WWIC2)

There are several tools to assess priority sewersheds (WWIC1) including the installation
of temporary flow meters and/or level sensors, targeted smoke testing if inflow is

expected,

winnow a

and closed-circuit television video (CCTV). The goal of the assessment is to
large area with excessive I&I, down to much smaller areas (ideally specific

defects or 1&l sources) that can be cost effectively remediated. This is the key to
making I&I reduction cost effective.

Temporary flow meter and/or level sensors are installed in manholes and can be
deployed throughout the sewershed to isolate the area with the biggest fluctuation in
flows following rainfall events. Temporary flow meters and/or level sensors are often
combined with one of the techniques below once the location of the 1&] source has
been further isolated.

Smoke testing involves blowing dense colored smoke into the sanitary sewer
system. The smoke will escape through holes in the system such as cracks, breaks,
and illegal connections as well as through sewer vents in manhole covers. Personnel
will look for smoke and determine whether the smoke indicates an I&I repair is
needed. All 1&I locations are documented. Smoke testing is relatively inexpensive but
does not uncover all system defects.
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o CCTV involves sending a special camera on wheels that rolls through the sewer
system pipes and takes video of the inside of the pipe. The camera technician will
document the location and rank the severity of defects observed following a standard
methodology. The CCTV also uncovers clogs and breaks that might not be detected
during smoke testing.

Many of the 1&l sources may be found on private property (missing clean outs, failed
laterals, yard/roof drain connections, etc.). Both Concord and Zebulon should develop
clear delineations between the public and private systems, including whether lower
laterals are public or private responsibility. Policies and procedures for addressing &I
sources found on private property are also recommended such as template notification
letters and enforcement processes if private property issues are not addressed.

The cost-effective public CIP projects and/or maintenance activities identified during
inspections should be placed on a spreadsheet-based capital improvement list and/or in
a CMMS system. CIP projects should be prioritized based on criticality so that the most
important pipes in the system are rehabilitated first and completed when budget and
staffing resources are available.

4.3.16 Update Construction & Inspection Requirements (IE3)

Private contractors construct wastewater collection systems as part of private
development projects and dedicate some of the infrastructure to the local municipality.
Similarly, systems may hire contractors to rehabilitate or extend sewer pipelines to
serve new areas. It is important to ensure that the systems each community is
responsible for maintaining are constructed using materials and methods that will
provide for long-term sustainability. Each wastewater system should develop
requirements for new and rehabilitated wastewater collection assets that includes
inspection requirements during and after construction to ensure the accepted
infrastructure is not defective, and if needed, take advantage of available warranties. An
example of collection system standards and specifications in included in Appendix D.

4.4 Implementation Timeline

Table 4-7 presents the recommended timeline for implementing the priority action items
recommended in this Plan. The timeline generally reflects the initiation of each of the
action items, while some of the action items may have ongoing elements following
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program development. This timeline is a suggestion and must be matched to the
available budgets and staffing resources.
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Table 4-7. Implementation Timeline for Priority Action Items

FY 2023 FY 2024

Ql | Q2 | Q3 | Q4 | Q1 Q2 | Q3 | Q4

Overall Priority Implementation Actions
OIAL. Share and Build GIS Data

OIA3. Adopt Policies for Sustainable Growth
OIB1. Evaluate Existing Rate Structure
OIB2. Adopt Revised Rates

Water Priority Implementation Actions

IAL. Install Production Meters at Each Source

IA2. Identify Non-Metered Service Connections

IB1. New Supply to Meet Current Demands

IC1. Map Fire Hydrants and Pipes in GIS

IC2. Implement a Valve Assessment Program

IE3. Update Construction & Inspection Requirements
Wastewater Priority Implementation Actions
WWIAL. Concord North Pond Rehabilitation

WWIA2. Concord South Pond Rehabilitation

WWIA4. Automated Flow Monitoring of Plant Influent &
Effluent
WWICL. Identify Priority I/l Sewersheds

WWIC2. Assess Priority Sewersheds
WWID1. Update Construction & Inspection Requirements
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4.5 Progress and Plan Update

The PWPC meetings were valuable beyond the intent of guiding the development of this
Plan. This Plan recommends that the PWPC continue to meet bi-annually or annually to
review implementation progress and collaborate on water and wastewater issues of
mutual interest.

This Plan recommends that the PWPC update the Plan, and review the demand and
flow forecasts every 10 years so that action items can be tailored to actual development
and growth patterns in Pike County.
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5 Appendices

A — Implementation Plan by Community

B — GIS Data Dictionary

C — 1SO Training Calculator

D — Construction & Inspection Requirement Examples
E — Policy and Procedure Examples

F — Rate Structure Evaluation Examples
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APPENDIX A: Implementation Plan by Community
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Concord Summary Implementation Priority Actions

Concord is expected to exceed the current water supply
capacity and wastewater treatment capacity around 2035.
Concord recently completed emergency rehabilitation to
the North Pond wastewater treatment pond and has plans
for additional rehabilitation work on the North Pond and
the South Pond.

The water distribution system and wastewater collection
systems are aging and require investment.

Concord currently recovers only 60% of the operating
costs through revenues. This is unsustainable and needs

to be addressed to provide the funds for the necessary / (
rehabilitation and expansion projects. !
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Concord’s Highest Priority Action Items

OllA. Evaluate Existing Rate Structure & OIIB. Adopt Revised Rates

Section 1.6 shows that Concord’s cost recovery is only 0.6, meaning only 60% of operating costs are
recovered by current rates. The water rates are lower than surrounding jurisdictions. Concord should
study the current rates and adopt rates that will yield a recovery rate of 1.1.

WWIA1. Concord North Pond Rehabilitation & WWIA2. Concord South Pond Rehabilitation

Funds have been secured to address treatment quality issues in the North Pond. The planned project
is a priority to ensure sufficient treatment in the pond. The South Pond has vegetation growth that
needs to be addressed to maintain treatment quality. These are priority projects.

WWIC1. Identify Priority 1&lI Sewersheds & WWIC2. Assess Priority Sewersheds

There is a known 1&I issue in the Hilltop Community. The excess water must be treated and may be
aggravating the South Pond treatment issues. Finding and addressing the 1&l source is a priority.

IB1. New Supply to Meet Current Demands & WWIIA2. Evaluate Concord Treatment Flows

Concord will exceed available water supply and wastewater treatment capacity in the 2060 planning
horizon. Planning must start soon to ensure capacity for the future demands.
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Meansville Summary Implementation Priority Actions

Meansville was the first water system permitted in ), ,-
Pike County with much of the system installed in h |
1950. Meansville has sufficient water supply to meet

the projected demands but may exceed current

supply just outside of the planning horizon.

Meansville’s highest priority actions focus on < J
improvements to data management and system ‘ S
rehabilitation to reduce non-revenue water (NRW). »
One of the recommended action items is replacing | B
the pump on Well #1 so that it operates at full

capacity as an emergency supply option. ;

=t L
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Meansville’s Highest Priority Action Items

IAl. Install Automated Production Meters at Each Source & IA2. Identify Non-Metered Service
Connections

Meansville manually reads the production meters and should store this data in excel until an
automated production meter can be installed. A base goal for reducing NRW is metering all service
connections, including city hall and the fire department. An audit of properties and meters will help
identify any other non-metered connections.

IB2. Emergency Water Supply Plan

Currently Meansville is supplied by one fully functional well (well #3) and one partly functional well (well
#1). Well #1 could be rehabilitated by replacing a pump that was struck by lightning. If fully functional,
the system would have an emergency water supply source.

OIlIA. Evaluate Existing Rate Structure & OIIB. Adopt Revised Rates

Section 1.6 shows that Meansville’s cost recovery is 1.04, which is a little lower than the 1.10 target.
The water system struggles to fund necessary projects. The rate evaluation should ensure that system
maintenance, rehabilitation, and depreciation costs are included in current operating costs.
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Molena Summary Implementation Priority Actions

Molena urgently needs additional water supply to
meet the current and future demands. Molena’s one
active well requires uranium treatment which controls
the rate of production. Funding the new water supply,
a second storage tank, and other needed upgrades is
a source of anxiety. Emergency repairs are typically
more expensive than maintenance and rehabilitation,
therefore most of the Plan’s recommendations will
help stabilize expenses.
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Molena’s Highest Priority Action Items

construction funding discussions.

IB1. New Supply to Meet Current Demands IB2. Emergency Water Supply Plan

Molena does not currently have sufficient water supply to meet demands. An additional potable water
supply, either another well or interconnection with another system is needed and will be a major
investment. During the planning process, Molena experienced a major leak that highlighted the need
for additional supply. Molena should work with GEFA to request emergency funds and initiate

OlIA. Evaluate Existing Rate Structure & OIIB. Adopt Revised Rates

Section 1.6 shows that Molena’s cost recovery is 0.97, which is a little lower than the 1.10 target.
Funding necessary projects is difficult. The rate evaluation should ensure that system maintenance,
rehabilitation, and depreciation costs are included in current operating costs.

Connections

IAl. Install Automated Production Meters at Each Source & IA2. Identify Non-Metered Service

Molena manually reads the production meters and should store this data in excel until an automated
production meter can be installed. A base goal for reducing NRW is metering all service connections,
including city hall and the fire department. An audit of properties and meters will help identify any other
non-metered connections, which will provide revenues for needed capital projects.
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Williamson Summary Implementation Priority Actions

Williamson purchases water from Griffin and has
sufficient supply to meet demands, which are
expected to increase over the planning horizon. The
Williamson distribution system was built in the early
1970s by volunteers. Some of the original pipes were
upgraded but some of the connections were not
properly abandoned. Williamson upgraded water
meters in 2014 and all service connections are
metered. Williamson is the only system in Pike
County with a cost recovery ratio above 1.1, “
indicating revenues are sufficient to cover operating

costs.
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Williamson’s Highest Priority Action Iltems

IC2. Implement a Valve Assessment and Mapping Program

Valves are critical components of the water system. The valves in Williamson are considered good but
were not available digitally to convert to GIS. Mapping valves and exercising valves on a consistent
schedule will ensure future operations.

IE1. Map the Water System in GIS

Williamson has mapping information for much of the water distribution system. Completing the system
map will support future efforts to track NRW and a future water system modeling effort.

IE2. Implement Inspections & Maintenance Program

Create a systematic plan for inspections and maintenance of water system assets, documenting
maintenance performed and needed capital improvements in excel or a CMMS system.

IIC1. Perform a Full Non-Revenue Water Audit

Williamson has found several sources of NRW. Once the GIS map is completed, the city will have the
base data elements needed to complete a full NRW audit, which will prioritize cost-effective actions.
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Zebulon Summary Implementation Priority Actions

Zebulon’s customer base is expected to shift, as a higher
percentage of new customers are expected to be non-
residential, creating a bigger increase in water and sewer
demands. Water is purchased from Griffin from two
connection points and will meet future demands. Zebulon
IS planning to invest in the wastewater collection and
treatment systems to serve this growth. The city expects to
use the permitted surface water discharge in the next
decade and will need additional wastewater treatment
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Zebulon’s Highest Priority Action Items

OllA. Evaluate Existing Rate Structure & OIIB. Adopt Revised Rates

Section 1.6 shows that Zebulon’s cost recovery is 0.85, which is a little lower than the 1.10 target. The
rate evaluation should ensure that system maintenance, rehabilitation, and depreciation costs are
covered by rates.

WWICL1. Identify Priority |&I Sewersheds & WWIC2. Assess Priority Sewersheds

There are known 1&I issues on the east side of the city. Finding and addressing the 1&l source is a
priority and will help extend the existing treatment capacity.

WWIA4. Automated Flow Monitoring of Plant Influent & Effluent

Track influent & effluent in either excel or automatically to better plan for plant expansion.

WWIBI. Collection System Map in GIS & WWIB2. Implement Inspections & Maintenance
Program

Complete GIS mapping of collection system as a step toward modeling the system. The model should
guide future expansion of the collection system.

WWIIAL. Evaluate Zebulon Treatment Expansion & WWIIA3. Evaluate Pumped Septage

Watch flows and plan for the use of the discharge permit alternative and future expansion. Consider
disposal of septage pumped from Zebulon homes and businesses in expansion plans.
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Pike County Summary Implementation Priority Actions

Pike County’s priority action items emphasize
collecting data and developing processes that will
support the expansion of the system to meet
anticipated development. Evaluating the current rate
structure to ensure the rates support the planned
improvements and expansion. Recommendations
include collecting system data in GIS to facilitate future
operations & maintenance, fire flow improvement, and
rehabilitation effort. Pike County will meet the available
water supply at the end of the planning horizon and
needs to start the process for securing future supply.

Population Projections Water Demands & Supply
23,348
25,000 21,457 22402
0.25
20,000 18,339
15,947 a
15,281 8 0.20 /
15,000 =
T 0.15
10,000 s
£ 0.
5,000 e 0-10
2 e Total Demand + NRW
. g 0.05 Available Water Supply (MGD)
2010 2020 2030 2040 2050 2060 0.00

2010 2020 2030 2040 2050 2060

Pike County’s Highest Priority Action Items

OIlIA. Evaluate Existing Rate Structure & OIIB. Adopt Revised Rates

Section 1.6 shows that PCWSA'’s cost recovery is unknown. The rate evaluation should ensure that
system maintenance, rehabilitation, and depreciation costs are considered in the 1.10 recovery target.

IE1. Map the Water System in GIS

PCWSA is interested in growing the current customer base and upgrading smaller pipelines to improve
fire flow. A GIS map of the system provides the foundation for system modeling that will identify the
most cost-effective strategies to meet both objectives.

IB1. New Supply to Meet Current Demands

Pike County demands reach available capacity at the end of the planning horizon. Efforts to identify
future water supply sources should continue to ensure the supply is available when needed.

IC1. Map Fire Hydrants in GIS & IC2. Implement a Valve Assessment & Mapping Program & ID1.
Perform Annual Hydrant Inspections & ID2. Budget for Volunteer Firefighter Training

Pike County is interested in improving the county’s ISO rating. These tasks provide a cost-effective
manner for improving the 1SO score while developing the mapping and modeling to support cost-
effective pipe replacements.

OIC. Adopt Policies for Sustainable Growth

Pike County should review the recommended policies including the water expansion policy, and adopt
those that support the system goals.
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Pike County Water Resources Management Plan

Water Distribution System
Data Dictionary

Introduction

This data dictionary is based off the Water Distribution Utility Network Foundation solution from Esri.

The Water Distribution Utility Network Foundation includes a data model that configures ArcGIS Enterprise and the
ArcGlIS Utility Network to represent water distribution networks. It deploys foundational services, simplifying the

More information can be found at: https://doc.arcgis.com/en/arcgis-solutions/latest/reference/introduction-to-

The data dictionary includes a description of the elements in the Water Distribution Utility Network Foundation. It
will help you understand what elements are used to create the utility network and provide a description of what

A RTY TTULT UT LTTT U100 SLTUTLUTT 1T LTS LETTTPTA LT 1S LT SUIEdITiinTiiTg UT' TSalulrT LidSoTS. TTISLEaU UT a TSadlurT Uldss TUIT
each feature type (valves, meters, hydrants, mains, service lines, etc.), this model uses fewer feature classes, and
employs an "asset group" field to differentiate assets. For example, the "Water Device" feature class includes

. 1 (I I}

Ul‘i“t}' network contains

Domain network (one or several) that is organized into hierarchica
Tier groups (one or several) that contain
Tiers (one or several) that contain
Subnetworks (many) which are comprised of
Feature classes (five) and Tables (two) that apply a
Type classification to define
Features and Objects which have
Terminals (optional) and
Fields with values constrained b

Attribute domains

Structure network (one) that is organized into

Feature classes (three) and Tables (two) that apply 2

Features and Objects which have
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Water Supply:

The Supply asset group in the WaterDevice feature class represents assets with a primary function of supplying water to the system.

Neme Aias Type Domain Value Codes DETERVAENETE: AR DESEF oS
objectid Object 1D oo
assetgroup Assetgroup___[LONG
g Unknown
o1 Water Treatment plant
I pserpe |sworr b e Wl (Groundwater)
04 River Intake
05 Lake Intake
o None
1 Container
2 structure
3 Content
s Content and Container
6 Content and Structure
s Attachment
o [tachment and Container
12 Attachment and Content
cociation 13 [Attachment and Content and Container
associationstatus (o SHORT o Water 6 Associationstatus |16 Visble Content ndicates how the feature participates n associations.
17 Visble Content and Container
18 Visble Content and Structure
2 Visble Content and Attachment
25 Visble Content and Attachment and Container
3 Connectivity
36 Connectivity and Content
20 (Connectivity and Attachment
44 (Connectivity and Attachment and Content
4 (Connectiviy and Visible Content
s Connectivity and Visible Content and Attachment
issubnetworkcontroller s subnetwork g or o Water 6 troer ° Faise indicates if a device feature is a subnetwork controller.
controller 1 True
g False
isconnected s connected [SHORT 2 water 6 IsConnected 1 True Indicates if the feature is connected to a subnetwork contller.
2 Unknown
subnetworkcontrollername Subnetwork lrey (2000) Unknown
controller name
g Unknown
1 Water Cathodic rotection
tername Tiername  |LoNG o Water 6 TierName ? ater System
ater 6 Tierhame s Water Pressure
3 Water solation
s Water District Metered Areas (DMAs) The tier names in the utity network.
terrank Tier rank N o
i Terminal path _[TEXT (128) Default
Creation date
creator Creator EXT (255)
lastupdate Lastupdate [om
updatedby Updated by __[TEXT (255)
shape shape [GEOMETRY
elobalid [cloba D U
cpsubnetworkname P subnetworklrey (2000) Unknown
Name
System
systemsubnetworkname Subnetwork [TEXT (2000) Unknown
me
Pressure
pressuresubnetworkname Subnetwork [TEXT (2000) Unknown
Name.
Isolation
isolationsubnetworkname Subnetwork [ TEXT (2000) Unknown
Name
DMA
dmasubnetworkname Subnetwork [TEXT (2000) Unknown
Name
name Name [TEXT (64)
installdate install Date___[DATE
asseti Asset D TEXT (64)
T Pike County WSA
2 City of Zebulon
5 City of Molena
ownedby OwnedBy  [sHORT i nsset_Owner M City of Concord The owner of the asset.
s City of Williamson
3 City of Meansuille
i private
100 Other
T [Pike Courty WSA
2 City of Zebulon
5 City of Molena
maintby Maintained By |SHORT 1 asset_ Manager 4 City of Concord IThe manager of the asset
s City of Williamson
6 City of Meansuille
i private
100 Other
notes Notes TEXT (2000)
Symbol Rotation [SHORT Symbol Rotation Vald rotation values
lastmaint Last oate
g Unknown
i Proposed
2 Approved
4 Under Construction
lifecyclestatus Lifecycle Status [SHORT s fecycle_Status W In Service Valid lifecycle states for the assets.
16 To Be Retired
32 [Abandoned
6 Retired
128 Removed
256 Out of Service
bondedinsulated [Bonded/insulate [ o7 Bonded insulated ! Bonded Values to indicate if a feature is bonded or insulated
4 2 Insulated
Cathodic g Unknown
cptraceabilty Protection [SHORT o ves No 1 Yes Valid Yes, No values
Traceabilty > No
n-Service Date_|DATE
retireddate Retired Date __|DATE
0 Unknown
1 As-Built
2 cap
spatialsource Spatial Source [SHORT o Spatial Source - Source of the data
s Digitized
4 GPS/GNSS
s Field Sketch
g Unknown
spatialconfidence Spatial SHORT o Spatial_Confidence N High Confidence values for the data
Confidence 2 Medium
3 Low
Cathodic
cpoverride protection IsHoRT cp Traceability N Traceable IValid cathodic protection status values
2 Not Traceable

Override




Water Storage Facilities: The Storage asset group in the WaterDevice feature class represents assets with a primary function of water storage as a point.

Default Value Domain Value Codes Domain Value Names Domain Descriptions
01D

override

objectid ject ID
assetgroup [Assetgroup | LONG
g Unknown
561 Reservoir
562 Standpipe
assettype Assettype  [SHORT o Asset Type Water Device Storage Tank
564 Tower
565 surge Tank
566 Tank
o None
1 Container
2 structure
a Content
5 Content and Container
i Content and Structure
s Attachment
o |Attachment and Container
12 |Attachment and Content
nssociation 13 |Attachment and Content and Con
associationstatus e SHORT o Water 6 Associationstatus 16 Visible Content Indicates how the feature participates in associations.
17 \Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
a8 Connectivity and Visible Content
s6 Connectivity and Visible Content and Attachment
I s subnetwork 0 False e o
issubnetworkcontroller SHORT o Water 6_IssubnetworkController Indicates if a device feature is a subnetwork controller.
controller 1 True
g False
Is connected  [SHORT 2 \Water 6 IsConnected 1 True Indicates if the feature is connected to a subnetwork controller.
2 Unknown
subnetworkcontrollername subnetwork eyt 2000) Unknown
controller name
g Unknown
1 [Water Cathodic Protection
tiername. Tier name LonNG o Water 6 TierName 2 | Water System [The tier names in the utility network.
3 Water Pressure
4 Water Isolation
5 |Water District Metered Areas (DMAs)
Tier rank LoNG 0
[Terminal path _[TEXT (128) Default
Creation date _|DATE
creator Creator [TEXT (255)
lastupdate Last update __|DATE
updatedby Updated by _|TEXT (255)
shape Shape (GEOMETRY
[globalid [Global 1D GUID
cpsubnetworkname CP Subnetwork |17 2000) Unknown
Name
System
ITEXT (2000) Unknown
Name
Pressure
ITEXT (2000) Unknown
Name
solation
ITExT (2000) Unknown
Name
DMA
TEXT (2000) Unknown
Name
diameter Height DOUBLE
secondarydiameter [Width DOUBLE
pressure Volume DOUBLE
normalstatus Normal Status ~[SHORT g Pipeline Device Status : e Status of device
2 Inactive ;
presentstatus Present Status [SHORT 3 [Pipeline Device Status 3 IActive Status of device
instalidate instal Date __|DATE
assetid [Asset ID [TEXT (64)
0 Pike County WSA
2 City of Zebulon
3 City of Molena
ownedby Owned By |SHORT 1 Asset_Owner M ity of Concord IThe owner of the asset
s City of Williamson
3 City of Meansville
7 Private
100 |other
1 Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By [SHORT 1 |Asset_Manager : S::: :;S;ﬂ:r:c" [The manager of the asset.
3 City of Meansville
7 Private
100 Other
notes Notes [TEXT (2000)
symbolrotation Symbol SHORT Symbol_Rotation Valid rotation values
Rotation
lastmaint Last DATE
g Uknown
1 Proposed
2 [Approved
a Under Construction
lifecyclestatus Lifecycle Status |SHORT s Lifecycle Status i s ITZS:::Z:VE g lifecycle states for the assets.
32 |Abandoned
64 Retired
128 Removed
256 Out of service
bondedinsulated Bonded/Insulat |\ ot Bonded_Insulated ; :it:fa‘i:d [Values to indicate if a feature is bonded or insulated
Cathodic 0 Unknown
Protection  [SHORT o Yes No 1 Yes Valid Yes, No values
Traceability 2 No
inservicedate in-Service Date |DATE
retireddate Retired Date _|DATE
g Unknown
1 As-Built
2 cap
spatialsource Spatial Source [SHORT o Spatial_Source Source of the data
3 Digitized
a GPs/GNSS
s Field Sketch
g Unknown
spatialconfidence Spatial SHORT o Spatial Confidence N Hieh Confidence values for the data
Confidence 2 Medium
3 Low
Cathodic 1 Traceable
cpoverride Protection  [SHORT cP_Traceability Valid cathodic protection status values
2 Not Traceable




Water Main:

The Main asset group in the WaterLine feature class represents pipes with a role of distribution, transmission, or production.

assettype |Asset type SHORT 0 |Asset Type Water Line Water Main N Transmission Main
fromdeviceterminal |From device terminal [SHORT 0 |Water 6 TerminalNames o Port Two.
- e
todeviceterminal ITo device terminal [SHORT 0 |Water 6 TerminalNames o Port Two.
- e
sure N [TEXT (2000) Inknown
Name |TEXT (2000) inknown
:
notes [Notes | TEXT (2000)
.
:
"
M
-
H
,5
M
H
diameter |Diameter DOUBLE |Water Main Diameter 24
H
H
H
-
H
-
-
-
-
SHORT id |ifecycle Status 16 ITo Be Retired
SHORT [Bonded Insuiated 2 lInsulated |Values to indicate if a feature is bonded or insulated
186 |Concrete Segments (Bolted) - CSB
87 |Concrete Segments (Unbolted) - CSU
190 |Pitch Fiber (Orangeburg) - OB
91 |Plastic/Steel Composite - PSC
i Ny
cpoverride |Cathodic Protection Override SHORT |CP_Traceability N Traceable
4 Raw_ List of water types.
:
4 GPS/GNSS




Service Lines: The Service asset group in the WaterLine feature class represents pipes providing service to devices.

Defauitvalue Somain Value Cod
01D

Domain Value Names

objectid Object ID
assetgroup [Asset Group LONG
o Unknown
11 Residential Service
12 Commercial Service
13 Industrial Service
assettype Asset type SHORT o nsset Tyoe Water Line Service |14 fire senvice
15 Hydrant service
16 Irrigation Service
17 Sampling Service
18 Blow Off Service
19 Air and Vacuum Service
o False
isconnected Is connected SHORT 2 Water 6 IsConnected 1 True Indicates if the feature is connected to a subnetwork controller
2 |unknown
1 single Terminal
2 High Pressure In
3 Low Pressure Out
a Low Pressure In
s High Pressure Out
3 Inlet Port
7 Outlet Port
SHORT o Water 6 TerminalNames 2 Port One [The terminal names in the utiity network.
[FeereerminaRames o Port Two
10 Terminal One
11 [Terminal Two
12 [Terminal Three
13 Terminal Four
14 Terminal Five
15 [Terminal Six
16 [Terminal Seven
5 HpsminalEisht
1 single Terminal
2 High Pressure In
3 Low Pressure Out
a Low Pressure In
s High Pressure Out
3 Inlet Port
7 Outlet Port
todeviceterminal [To device terminal SHORT o Water 6 TerminalNames 2 Port One [The terminal names in the utiity network.
o Port Two
10 Terminal One
11 [Terminal Two
12 [Terminal Three
13 Terminal Four
14 Terminal Five
15 [Terminal Six
16 [Terminal Seven
1 inal Eighs
shape Shape (GEOMETRY
'6 Subnetwork Name [TEXT (2000 nknown
|System Subnetwork Name [TEXT (2000} nknown
Name __|TEXT (2000) nknown
Isolation Subnetwork Name | TEXT (2000) nknown
[dmasubnetworkname DMA Subnetwork Name [TEXT (2000 nknown
installdate nstall Date [oaTe
assetid Asset ID [TEXT (64)
T Pike County WSA
2 City of Zebulon
3 City of Molena
" City of Concord
ownedby (Owned By SHORT 1 Asset_Owner M i o Wiiamson The owner of the asset.
6 City of Meansille
7 Private
100 Other
1 Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained by SHORT 1 Asset_ Manager . g:: :: e The manager of the asset
6 City of Meansille
7 private
100 Other
notes Notes [TEXT (2000)
o Unknown
0.5 1/2"
075 3/4"
1 1
1.25 117"
15 11/2"
2 2
diameter Diameter DouBLE Water_service_Diameter ;;5 ;:;"u (Genera st of service sizes,in Imperial units
3 3
o 4"
a5 4172
5.25 5 1/a"
3 6"
8 8
0 10
Measured Length DOUBLE
o Unknown
adddetails [Tracer Wire SHORT o ves No 1 Yes Valid Yes, No values
2 N
o TUnkrowr
1 Proposed
2 Approved
4 Under Construction
p i In Service
lifecyclestatus Lifecycle Status SHORT 8 Lifecycle_Status 6 e 2o Retired Valid lifecycle states for the assets.
32 Abandoned
2 Retired
128 Removed
256 Out of service
1 Bonded i .
SHORT Bonded Insulated ated Values to indicate if a feature is bonded or insulated
o Unknown
Cathodic Protection Traceability [SHORT o Yes No 1 Yes [Valid Yes, No values
2 No
in-Service Date DATE
retireddate Retired Date DATE
o Unknown
83 Cast Iron - CAS
material Material SHORT o Water_service_Material g: g:z::;i:'fw Materials for water service ines
94 Polyvinyl Chioride - PVC
109 Lead - LP
1 [Traceable
cpoverride Cathodic Protection Override  [SHORT cP Traceability Valid cathodic protection status values
Not Traceable
o Unknown
1 Potable
designtype Water Type SHORT 1 Water_Type 2 Irrigation List of water types
3 Fire
a
o Unknown
1 As-Built
. . 2 can
spatialsource Spatial Source SHORT o Spatial Source Source of the data
3 Digitized
o (GPS/GNSS
5 Field Sketch
o Unknown
spatialconfidence Spatial Confidence SHORT o |Spatial Confidence ; :zme Confidence values for the data
3 Low




Water Valves:

The Controllable Valve asset group in the WaterDevice feature class represents valves with a primary purpose of enabling or restricting the flow of water.

s Ve T S sVt Coes | bomainVatueNames | bomiinDeartons |
objectid Object 1D o
assetgroup Assetgroup _|LONG
g Unknown
161 Blow Off
164 Hydrant
167 Isolation Zone
169 Supply
Asset Type Water Device Controlla (170 System
assettype hAssettype  [SHORT o VAT E—— e
172 Pressure Zone
173 Bypass
174 Purge
175 Interconnect
176 Service
g None
1 Con
2 Structure
4 Content
s Content and Container
3 Content and Structure
s Attachment
9 |Attachment and Container
12 Attachment and Content
nssociation 13 Attachment and Content and Container
|associationstatus status [SHORT 0 [Water 6_Asst ionStatus 16 Visible Content Indicates how the feature participates in associations.
17 |Visible Content and Container
18 Visible Content and Structure
24 isible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
a8 Connectivity and Visible Content
s6 Connectivity and Visible Content and Attach
issubnetworkcontroller  |1* POk o opr o \Water 6 lssubnetworkController  |° Faise Indicates if a device feature is a subnetwork controller.
controller 1 [True
g False
isconnected Is connected [SHORT 2 (Water 6_lIsConnected 1 |True Indicates if the feature is connected to a subnetwork controller.
2 Unknown
subnetworkcontrollername |0 Lreyr 000) Unknown
controller name
g Unknown
1 Water Cathodic Protection
tiername [Tier name LONG o Water 6 TierName 2 \Water System The tier names in the utility network.
3 Water Pressure
4 Water Isolation
5 Water District Metered Areas (DMAs)
tierrank | Tier rank LONG 0
i [Terminal path | TEXT (128) Default
creationdate Creation date _[DATE
creator Creator TEXT (255)
lastupdate Last update DATE
updatedby Updated by __|TEXT (255)
shape Shape [GEOMETRY
globalid Global ID GuD
cpsubnetworkname CP Subnetwork eyt (2000) Unknown
Name
System
TEXT (2000) Unknown
Name
Pressure
TEXT (2000) Unknown
[Name
solation
TEXT (2000) Unknown
[Name
DMA
TEXT (2000) Unknown
Name
o omRrow
s 12"
0.7 3/
1 1"
1.25 11/4"
15 1172
2 2
25 21/2"
3 3"
4 4"
6 6"
s s
10 10"
diameter Diameter DouBLE o Water_Diameter 12 12" (General domain for the diameter of water assets, in Imperial units
14 14"
15 15"
16 16"
18 18"
20 20
24 24"
30 30"
36 36"
40 40"
42 42"
48 48"
sa 54"
o Unknown
20 Ball
designtype Valve Type  |SHORT Water Valve Type 2 ﬁ:::'ﬂv Types of controllable water valves
23 Gate
24 Plug
g Closed
normalstatus Normal Status |SHORT 1 |Pipeline_Valve Status i Open  The status of a water device
g Closed
presentstatus Present Status |SHORT 1 |Pipeline_Valve Status i Open  The status of a water device
additionaldetails Clockwiseto gy opr 1 Pipeline Valve Close Direction | Counter Clockwise The close direction of a valve
Close 1 Clockwise
|designinfo |Turns to Close  [DOUBLE
g False
operable Operable SHORT Boolean True or False
1 [True
name [Name TEXT (64)
installdate Install Date DATE
assetid Asset ID TEXT (64)
1 Pike County WSA
2 City of Zebulon
3 City of Molena
lownedby OwnedBy  [SHORT 1 Asset_Owner M city of Concord The owner of the asset.
s City of Williamson
6 City of Meansville
7 Private
100 Other
1 Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By [SHORT 1 Asset Manager : E::“: Z:am:::on The manager of the asset.
6 City of Meansville
7 Private
100 Other
g Unknown
additionaldevice Has Bypass  |SHORT o ves No 1 Yes Valid Yes, No values
2 [No




notes [Notes TEXT (2000)
Symbol
|symbolrotation [SHORT Symbol_Rotation Valid rotation values
Rotation
lastmaint Last DATE
g Unknown
1 Proposed
2 Approved
4 Under Construction
lfecyclestatus Lifecycle Status [SHORT Lifecycle Status e e et Valid lfecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
bondedinsulated onded/insulat |, ooy Bonded_Insulated ! ponded Values to indicate if a feature is bonded o insulated
ed - 2 insulated
Cathodic g Unknown
cptraceability Protection [SHORT Yes No 1 Yes Valid Yes, No values
[Traceability 2 No
inservicedate In-Service Date |DATE
Retired Date DATE
0 (Unknown
1 As-Built
! : 2 can
spatialsource Spatial Source ~[SHORT Spatial_Source Source of the data
3 Digitized
4 GPS/GNSS.
s Field Sketch
g Unknown
spatialconfidence Spatial SHORT Spatial_Confidence N High Confidence values for the data
Confidence spatial Confidence 2 Medium
3 Low
Cathodic 1 Traceable
cpoverride Protection  [SHORT cP_Traceability Valid cathodic protection status values
e 2 Not Traceable




Water Pump Stations: The Pump asset group in the WaterDevice feature class represents facilities that move, compress, or alters the pressure of a fluid.

n Value
peaditiale

objectid Object D oo
Assetgroup __|LONG
o Unknown
Asset Type Water_ (281 Booster
assettype Assettype  [SHORT ° Device Pump 252 Chemical
283 Primary
4 ome
) 1 Container
associationstatus Association | ey o Water b Structure Indicates how the feature participates in associations.
status Status
— 4 Content
N Contant and Contai
issubnetworkcontroller 15 subnetwork gy, o \Water 6 lsSubnetw |0 False Indicates if a device feature is a subnetwork controller.
controller orkController 1 True
0 False
isconnected s connected [SHORT 2 joter 6 fsComedte |y True Indicates if the feature is connected to a subnetwork controller.
- 2 Unknown
Subnetwork
subnetworkcontrollername controller  [TEXT (2000) Unknown
name
Unknown
o Water Cathodic Protection
1
tiername Tier name LONG o Water 6 TierName | Water System The tier names in the utility network.
Water 6 Tieriame |5 Water Pressure
4 Water Isolation
B Water District Metered
Areas (DMAS)
tierrank Tier rank oNG 0
i Terminal path [TEXT (128) Default
creationdate Creation date |DATE
creator Creator TEXT (255)
lastupdate Last update | DATE
Updated by [TEXT (255)
shape Shape GEOMETRY
globalid Global 1D GuiD
knam CP subnetwork | eyt (2000) Unknown
Name
System
kname TEXT (2000) Unknown
Name
Pressure
p TEXT (2000) Unknown
Name
Isolation
TEXT (2000) Unknown
Name
DMA
TEXT (2000) Unknown
Name
0 Unknown
4 4"
3 6"
s 8"
10 10"
12 12"
diameter inlet Diameter |DOUBLE o Water Pump Diame (14 e Sizes of pumps
ter 15 15
16 16"
18 18"
20 20"
24 24"
36 36"
s 45"
0 Unknown
4 40
3 6"
s I
10 100
2 12
. Outlet Water Pump_Diame |14 14"
secondarydiameter o e DOUBLE o 7ﬁ bt o sizes of pumps
16 16"
18 18"
20 20"
2% 240
36 36"
48 48"
pressure Rated Pressure |DOUBLE
0 Unknown
10 Axial Flow
a1 Centrifugal
designtype PumpType  |SHORT o Water_Pump_Type (42 et The different types of pump designs.
43 Reciprocating
44 Rotary
a5 Turbine
normalstatus Normal Status |SHORT 3 Plpcline Deviee Stat |2 nactive Status of device
us 3 Active
presentstatus Present Status |SHORT 3 Pioeline Device Stat |2 nactive Status of device
US 3 Active
designinfo Rated Flow __|DOUBLE
0 False
operable Operable SHORT 1 Boolean True or False
1 True
name Name [ TEXT (64)
installdate install Date | DATE
assetid [Asset ID TEXT (64)
T Pike County WSA
2 City of Zebulon
3 City of Molena
4 City of Concord
ownedby Owned By |SHORT 1 Asset_Owner M ity of Wiliamaon The owner of the asset.
6 City of Meansville
7 Private
100 other
T Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By |SHORT 1 Asset_Manager g E::: :: ﬁj’i'l"sr;‘im The manager of the asset.
6 City of Meansville
7 Private
100 other
notes Notes TEXT (2000)
symbolrotation Symbel SHORT Symbol Rotation Valid rotation values
Rotation
lastmaint LaSY DATE
Maintenance




0 Unknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Lifecycle Status |SHORT lifecycle_status  |° In service Valid lifecycle states for the assets.
16 To Be Retired
32 Abandoned
64 Retired
128 Removed
256 Out of Service
bondedinsulated Bonded/insulat |, o Bonded Insulated  |* Bonded Values to indicate if a feature is bonded or insulated
ed > Insulated
Cathodic 0 Unknown
cptraceability Protection  |SHORT Yes No 1 Ves Valid Yes, No values
Traceability 2 No
inservicedate in-Service Date |DATE
retireddate Retired Date _|DATE
0 Unknown
1 As-Built
N . 2 CAD
spatialsource Spatial Source |SHORT Spatial Source A0 Source of the data
3 Digitized
4 GPS/GNSS
s Field Sketch
0 Unknown
spatialconfidence spatial SHORT Spatial Confidence |- High Confidence values for the data
Confidence Spatial Confidence |, Medium
3 Low
Cathodic
cpoverride Protection  |SHORT CP_Traceability 1 Traceable Valid cathodic protection status values
2 Not Traceable

Override




Meters:

The Meter asset group in the WaterDevice feature class represents water meters.

m Domain Value Codes Domain Value Names Domain Descriptions Notes
objectid Object ID o
assetgroup Asset group LONG
0 Unknown
41 Bulk
42 Commercial Indicates the asset " e
Asset Type Water Device |*> DMA ) Types for the Water | onsider modifying the
assettype Asset type SHORT o 44 Emergency Connection e domain to suit the
Meter ) Device's Asset Group o
45 industrial ot needs of the utility
46 Master
47 Pump Station
s i
0 None
1 Container
2 Structure
4 Content
5 Content and Container
6 Content and Structure
s Attachment
o Attachment and Container
12 Attachment and Content
13 Attachment and Content and Container Indicates how the phould use 32: Conectiiy.
Association status |SHORT 0 Water 6 AssociationStatus |16 Visible Content feature participatesin | oo CArtERRles N
o . R connectivity association
17 Visible Content and Container associations. DS ——
18 Visible Content and Structure
2 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
s6 c ivity and Visible Content and Attachment
) Is subnetwork Water 6 IssubnetworkCont [0 False indicates ffadevice (L entedatalater
issubnetworkcontroller SHORT o feature is a subnetwork
controller roller 1 True date to support tracing
controller. caoabiites
o False Indicates if the feature is|*2networks should be.
isconnected Is connected SHORT 2 Water 6 IsConnected 1 True toa atalster
date to support tracing
2 Unknown subnetwork controller. [0° " 2"
Subnetworks should be
" Subnetwork TEXT (2000) Unknown implemented at a later
controller name date to support tracing
capabilities
0 Unknown )
1 Water Cathodic Protection More than liekly the
2 Water System The tier names inthe | Terers Will e in the
tiername Tier name LONG o Water 6 TierName ' Water System Tier,
3 Water Pressure utility network.
: unless the meters are
4 Water Isolation
5 Water District Metered Areas (DMAs) part of a DMA
Will need to be
tierrank Tier rank LONG o identified in Utility
Configuration
Will need to be
terminalconfiguration Terminalpath ~ [TEXT (128) Default identified in Utility
Configuration
or Creation date | DATE
creator Creator TEXT (255)
Jastupdate Last update DATE
updatedby Updated by TEXT (255)
shape Shape GEOMETRY
globalid Global 1D GUID
Subnetworks should be
cpsubnetworkname CP Subnetwork | reyT (2000) Unknown [molemented at a later.
Name date to support tracing
capabilities
Subnetworks should be
systemsubnetworkname Z?:g;work Name |TEXT (2000) Unknown ﬁﬁfiﬂ‘— ;m é
capabilities
Subnetworks should be
Pressure implemented at a later
pressuresubnetworkname |1V ITEXT (2000) Unknown date to support tracing
capabilities
Subnetworks should be
_— Isolation implemented at a later
isolationsubnetworkname |02 P | ITEXT (2000) Unknown mplemeniedats e
capabilities
Subnetworks should be
dmasubnetworkname DMA Subnetwork |+ 2000) Unknown implemented at a later
Name date to support tracing
capabilities
0 Unknown
0.5 12"
0.625 5/8"
0.75 3/a"
1 iy
1.25 18
15 112"
2 2
2.25 21/4"
25 21/2"
3 3"
diameter Diameter DOUBLE o Water Meter Diameter  |* 4
el Meler Dameler -y g 41/2"
5.25 51/4"
6 6"
] 8"
10 10"
12 2
14 12"
15 15"
16 16"
18 18"
20 20"
2 2"
installdate Install Date DATE
Should be a unique id
across all subtypes,
assetid Asset ID TEXT (64) consideraalpha
numeric combination
like WM-# to represent
a water meter ID
Should be the account
accountid Account ID TEXT (50) number from billing
system




Pike County WSA
City of Zebulon
City of Molena
City of Concord

Model number of the
meter

ownedby Owned By SHORT Asset Owner ! ne The owner of the asset.
Asset Qwner City of Williamson
City of Meansville
Private
100 Other
1 Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By |SHORT Asset_Manager M ity of Concord The manager of the
5 City of Williamson asset.
6 City of Meansville
7 Private
100 Other
notes Notes TEXT (2000)
) ) ) ) Wouldn't worry about
symbolrotation Symbol Rotation |SHORT Symbol Rotation Valid rotation values |\ "
Tastmaint Last Maintenance [DATE
0 Unknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Lifecycle Status ~ |SHORT Lifecycle_Status N In Service Valid lifecycle states for
16 To Be Retired the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
Values to indicate if a )
ded/Insulated [SHORT Bonded Insulated ! Bonded feature isbonded or |0 relates to cathodic
2 Insulated X protection
insulated
Cathodic M unknown Only relates to cathodic
cptraceability Protection SHORT Yes No 1 Ves Valid Yes, No values
Traceability 2 No protection
inservicedate [in-Service Date _[DATE
retireddate Retired Date DATE
0 Unknown
1 As-Built
) 2 cAD
Spatial Source  |SHORT Spatial_Source - Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
spatialconfidence Spatial Confidence SHORT Spatial_Confidence ! igh Confidence values for
2 Medium the data
3 Low
cpoverride gf:t:g‘;" <HoRT o Traceabilt 1 Traceable Valid cathodic Only relates to cathodic
‘ < Traceablity 2 Not Traceable p status values
Override
Field to keep meter serial
serialnumber Serial Number  [LONG
number
. Meter nterface | Field to keep MIU serial
Unit number Only relates to AMI/AMR
0 Unknown
1 Badger
Meter 2 Kamstrup
Manufacturer  |>TORT Meter_Manufacturer 3 Neptune Z:::::;rl\se:?;e and wil
4 [Sensus depend on the population
Manufacturer of meters in their system
model Model Number  |TEXT (128) \Willneed to be entered

during field data colleciton
if records do not exist




Fire Hydrants: The Fire Hydrant asset group in the WaterDevice feature class represents fire hydrants.

 Name s T ype et vae ain Vale Codes

objectid Object ID OID
assetgroup Asset group LONG
0 Unknown
Asset Type Water |321 Hydrant
assettype Asset type SHORT 0 Device Fire Hydran|322 Dry Hydrant
t 323 Cisterns
324 Other
asset other Asset alt SHORT 0 0 No S_uction_ Point Indicates whether suction points are used as an alternative water
- - 1 Suction Point supply
0 None
1 Container
2 Structure
4 Content
5 Content and Container
6 Content and Structure
8 Attachment
9 Attachment and Container
12 Attachment and Content
e .13 Attachment and Content and Container
L Association Water _6_Associatio . . L N .
associationstatus SHORT 0 T Visible Content Indicates how the feature participates in associations.
status nStatus - .
17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
56 Connectivity and Visible Content and Attachment
issubnetworkcontrolle |Is subnetwork SHORT 0 Water 6 IsSubnet |0 False Indicates if a device feature is a subnetwork controller.
r controller workController 1 True
0 False
isconnected Is connected  |SHORT 2 w 1 True Indicates if the feature is connected to a subnetwork controller.
— 2 Unknown
subnetworkcontroller |Subnetwork TEXT (2000) Unknown
name controller name
0 Unknown
1 Water Cathodic Protection
. . ) 2 Water System . . .
tiername Tier name LONG 0 Water 6 TierName The tier names in the utility network.
3 Water Pressure
4 Water Isolation
5 Water District Metered Areas (DMAs)
tierrank Tier rank LONG 0
terminalconfiguration [Terminal path |TEXT (128) Default
creationdate Creation date  [DATE
creator Creator TEXT (255)
lastupdate Last update DATE
updatedby Updated by TEXT (255)
shape Shape GEOMETRY
globalid Global ID GUID
cpsubnetworkname CP Subnetwork TEXT (2000) Unknown
Name
systemsubnetworkna System
me Subnetwork TEXT (2000) Unknown
Name
pressuresubnetworkn Pressure
ame Subnetwork TEXT (2000) Unknown
Name




isolationsubnetworkn

Isolation

ame Subnetwork TEXT (2000) Unknown
Name
DMA
dmasubnetworkname |Subnetwork TEXT (2000) Unknown
Name
0 Unknown
4 4"
i . Water Hydrant Ser 45 41720 . L . .
diameter Diameter DOUBLE 0 X N 5.25 51/4" List of hydrant service sizes, in Imperial units
vice Diameter "
6 6'
8 8"
10 10"
0 Unknown
25 21/2"
4.5 41/2"
secondarydiameter N_ozzle DOUBLE 0 Wat;erﬁyM 5 5" Sizes of a fire hydrants nozzle, in Imperial units
Diameter zzle Diameter
zzle Diameter 6 6"
4 4"
5.25 51/4"
0 Unknown
60 American Darling
61 Clow Corporation
62 Corey
63 Dresser
64 Eddy
) 65 lowa Valve
designtype Manufacturer |SHORT 0 Water Fire Hydran 66 Kennedy Valve The valid hydrant manufacturers
t_Manufacturer
- 67 M&H Valve
68 Mueller Company
69 Traverse City
70 US Pipe
71 Waterous
72 Wood-Matthews
73 Other
presentstatus Present Status |SHORT 3 Pipeline Device Stal2 Ina?nve Status of device
tus 3 Active
installdate Install Date DATE
assetid Asset ID TEXT (64)
Pike County WSA
City of Zebulon
1 City of Molena
ownedby Owned By SHORT 1 Asset_Owner 2 C!ty of Co_n_cord The owner of the asset.
100 City of Williamson
City of Meansville
Private
Other
Pike County WSA
City of Zebulon
1 City of Molena
maintby Maintained By |SHORT 1 Asset_Manager 2 C!ty of Coﬂcord The manager of the asset.
100 City of Williamson
City of Meansville
Private
Other
notes Notes TEXT (2000)
) Symbol . . .
symbolrotation ) SHORT Symbol Rotation Valid rotation values
Rotation
lastmaint Last DATE

Maintenance




Alias ype efault Value Domain
0 Unknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Lifecycle Status |SHORT Lifecycle Status ?6 !I'r::S;;vRIZiired Valid lifecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
bondedinsulated Bonded/Insulat SHORT Bonded Insulated ! Bonded Values to indicate if a feature is bonded or insulated
ed 2 Insulated
Cathodic 0 Unknown
cptraceability Protection SHORT Yes No 1 Yes Valid Yes, No values
Traceability 2 No
inservicedate In-Service Date |DATE
retireddate Retired Date DATE
0 Unknown
1 As-Built
. . . 2 CAD
spatialsource Spatial Source [SHORT Spatial Source - Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
spatialconfidence Spatl.al SHORT Spatial Confidence ! ngh_ Confidence values for the data
Confidence 2 Medium
3 Low
Cathodic 1 Traceable
cpoverride Protection SHORT CP_Traceability Valid cathodic protection status values
2 Not Traceable

Override




Backflow Prevention Devices: The Backflow asset group in the feature class ts collections of devices, junctions and lines that prevent back flow.

objectid |Object ID 01D
assetgroup Assetgroup __[LONG
Gnknown
1 Double Check Detector
assettype Asset type SHORT 0 assct Type Watcr A Double Check Valve
[ssembly_Backflow
3 Reduced Pressure Detector
4 Reduced Pressure Zone
0 None
1 Container
2 Structure
4 Content
5 Content and Container
6 Content and Structure
8 | Attachment.
9 |Attachment and Container
12 | Attachment and Content
. 13 |Attachment and Content and Container
associationstatus if::x“""" ISHORT o :‘:ﬁfw 16 \Visible Content Indicates how the feature participates in associations.
17 |Visible Content and Container
18 |Visible Content and Structure
24 |Visible Content and Attachment
25 |Visible Content and Attachment and Container
32 Connectivity
26 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
56 Connectivity and ible Content and Attachment
Creation date _[DATE
creator Creator | TEXT (255)
lastupdate Lastupdate __|DATE
updatedby |Updated by | TEXT (255)
shape Shape GEOMETRY
globalid Global ID [GUID
cpsubnetworkname P subnetworklrexr (2000) Unknown
Name
ystem
systemsubnetworkname Subnetwork  [TEXT (2000) Unknown
Name
Pressure
pressuresubnetworkname |Subnetwork | TEXT (2000) Unknown
Name
Isolation
isolationsubnetworkname |Subnetwork | TEXT (2000) | Unknown
Name
oMA
dmasubnetworkname |Subnetwork | TEXT (2000) Unknown
Name
installdate Install Date DATE
assetid |Asset ID | TEXT (64)
notes Notes Xt (2000)
0 Unknown
locked Locked sHoRT o ves o 1 Ves Valid Yes, No values
No
|Symbol Rotation [SHORT 0 |Symbol_Rotation Valid rotation values
0 Unknown
1 Proposed
2 |Approved
4 Under Construction
ifecyclestatus Lifecycle Status |SHORT 8 Ufecycle status  |° n Service Valid lifecycle states for the assets.
16 |To Be Retired
32 |Abandoned
64 Retired
128 Removed
256 Out of Service
In-Service Date | DATE
retireddate Retired Date DATE
0 Unknown
1 | As-Built
2 CAD
spatilsource Spatial Source [SHORT o spatial_Source Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
spatialconfidence P e [SHORT o Spatial Confidence ; ::i:ium Confidence values for the data
3 Low




Pike County Water Resources Management Plan
Wastewater System
Data Dictionary

Introduction

This data dictionary is based off the Sewer Utility Network Foundation solution from Esri.

The Sewer Utility Network Foundation includes a data model that configures ArcGIS Enterprise and the ArcGIS Utility Network
to represent wastewater collection networks. It deploys foundational services, simplifying the creation of additional web and

More information can be found at: https://doc.arcgis.com/en/arcgis-solutions/latest/reference/introduction-to-sewer-utility-

The data dictionary includes a description of the elements in the Sewer Utility Network Foundation. It will help you
understand what elements are used to create the utility network and provide a description of what they are.
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feature type (manholes, lift stations, cleanouts, mains, laterals, etc.), this model uses fewer feature classes, and employs an
"asset group" field to differentiate assets. For example, the "Sewer Device" feature class includes manholes, valves, pumps,

Structure network (one) that is orgar
Feature classes (three) and Tables (two) that apply a
Type classification to define

Features and Objects which have

Attribute domains




Wastewater Treatment ) )
The Treatement asset group in the SewerDevice feature class represents the treatment plant as a point.

Facilities:
Value Code
objectid Object ID oD
assetgroup [Asset group LONG
assettype Asset type SHORT [0 ’;Zﬁz;[}f:j;::' go . $:;;’::’::t oot The asset type for the sewer device's asset group treatment.
0 None
1 Container
2 Structure
4 Content
s Content and Container
6 Content and Structure
8 Attachment
o Attachment and Container
12 Attachment and Content
Sewer 6 Associatio 1 Attachment and Content and Container
status SHORT [0 stote 16 Visible Content Indicates how the feature participates in associations.
otatus 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
56 Co and Visible Content and
Is controller SHORT [0 Sewer 6 IsSubnet |0 False Indicates if a device feature s  subnetwork controller.
workController |1 True
Sewer 6_IsConnect o False
isconnected Is connected SHORT |2 " 1 True Indicates if the feature is connected to a subnetwork controller.
- 2 Unknown
controller name I;:Jm Unknown
0 Unknown
tiername Tier name LoNG [0 Sewer 6 TierName |* Cathodic Protection The tier names in the utility network.
pewer o Tierliame | Collection System
3
tierrank Tier rank ong o
i gurati Terminal path TEXT (128)[Default
Creation date DATE *1’
creator Creator TEXT (@l
Last update DATE
Updated by TEXT (255)]
shape Shape SEOMETR
globalid Global ID GuID
(Ton&) Unknown
'TZE:JO’ Unknown
(TZE:JO' Unknown
presentstatus Present Status SHORT |3 Bipeline. Device St |2 nactive The status of a device
atus 3 Active
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain Il
activevol Activate Volume SHORT [0 Rainfall_intensity |* Moderate Rain | The current/activate value of a stormwater or sewer device.
5 Moderate Rain Il
6 Heavy Rain |
7 Heavy Rain Il
s Violent Rain |
9 Violent Rain Il
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain I
currentvol current Volume SHORT |0 Rainfall_intensity |* Moderate Rain | The current/activate value of a stormwater or sewer device.
5 Moderate Rain Il
6 Heavy Rain |
7 Heavy Rain Il
8 Violent Rain |
9 Violent Rain Il
Pump Type, Valve Type SHORT
diameter Inlet Diameter DOUBLE
secondarydiameter Discharge Diameter DOUBLE
igni Rated Flow DOUBLE
pressure Rated Pressure DOUBLE
0 Closed
normalstatus Normal Status SHORT |3 Eipe Device Status 1 [Open The status or state of a device.
Combined 2 Inactive
3 Active
additi i Clockwise to Close SHORT
operable Operable |§H0RT
name Name TEXT (64)
0 Tnknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Life Cycle Status SHORT |8 Lifecycle Status ? f 'T"OS;:;ZM ’ Valid lifecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
Install Date DATE
assetid [Asset ID TEXT (64)
T Pike County WSA
2 City of Zebulon
3 City of Molena
ownedby Owned By SHORT |1 — City of Concord The owner of the asset.
. s City of Williamson
6 City of Meansille
7 Private
100 Other
1 [Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By SHORT |1 vt Aset_Riana |4 City of Concord The manager of the asset.
ger 5 City of Williamson
B City of Meansille
7 Private
100 Other
additionaldevice Has Bypass Valve SHORT
symbol Rotation SHORT [0 *‘?zf‘:’:' Syool_fot The rotation of an asset's symbol
TEXT
notes Notes (2000)
[accountid [Account ID TEXT (50)
material Cleanout Material [SHORT




Unknown

0
1 As-Built
2 cAD
spatialsource Spatial Source SHORT Spatial Source ' Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
1 High
spatialconfidence Spatial Confidence SHORT spatial Confidence [, Vedium Confidence values for the data
3 Low
0 Unknown
cptraceability Cathodic Protection Traceability |SHORT Yes No 1 Yes Valid Yes, No values
2 No
1 Traceable
cpoverride Cathodic Protection Override  |SHORT CP_Traceabilit ) Valid cathodic protection status values

Not Traceable




Septic Systems: asset group incl

e

[ Name | Aias | __Tye |

tems as a point layer.

Type Default Value Domain Value Code
01D

Domain Value Names

Domain Descriptions

objectid |Object D
assetgroup |Asset group LONG
1 Conventional Septic System
2 Chamber System
3 Drip Distribution System
4 |Aerobic Treatment Unit
5 Mound systems
assettype Asset type SHORT 6 Recirculating Sand Filter System
7 Evapotranspiration System
8 Constructed Wetland System
9 Cluster / Community System
10 Low Pressure Step
parcel_ID Parcel
1 Residential
addr_type Address Type SHORT Septic_Address_Type |2 Commercial
100 Other
zip_code Zip Code ISTRING
acreage Acreage DOUBLE
0 Group - Sandy Textured Soils
il Soil Group SHORT Septic_Soil_Group. 2 Group Il - Coarse Loamy Textured Soils
Sl 3 Group Il- Fine Loamy Textured Soils
a Group IV — Clayey Textured Soils
installdate Install Date DATE
sys_permit_appl Permit Application Date DATE
sys_appl_number ystem Application Number_ SHORT
sys_permit_issu ystem Permit lssued DATE
rep_permit_apl epair Permit Application Date DATE
rep_appl_number epair Permit Application Number _|SHORT
rep_permit_issu epair Permit Issued DATE
inspection ate of Last Inspection DATE
[pump ate of Last Pump DATE
lastupdate Last update DATE
updatedby Updated by [TEXT (255)
designinfo Rated Flow DOUBLE
o Unknown
operable Operable SHORT 1 Yes
2 No
o Unknown
1 Proposed
2 lAsprove
4 Under Construction
: i Service
Iifecyclestatus Life Cycle Status SHORT ifecycle Status | 7o Be Retired
32 |Abandoned
64 Retired
128 Removed
256 Out of Service
notes Notes [TEXT (2000)
Note that Septic Systems are not a part of the Sewer Foundation. areview of ArcGIS Online.




Pump (Lift) Stations:

The Sewer Pump asset group in the SewerDevice feature class represents the pumps that convey wastewater from a lower elevation to a higher elevation.

Value Code
objectid Object ID oD
assetgroup [Asset group LONG
Asset Type Sewer ° Unknown
assettype Asset type SHORT o 61 Pump The asset type for the sewer device's asset group pump.
Device_Discharge
ng Pump with Grinder
1 Container
2 Structure
4 (Content
s Content and Container
3 Content and Structure
3 Attachment
9 Attachment and Container
12 Attachment and Content
e & Associtiol® Attachment and Content and Container
status SHORT [0 pre— 16 Visible Content Indicates how the feature participates in associations.
— 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
6 and Visihle Cantent and.
is controller SHORT [0 Sewer £ lsSubnet |0 Faise Indicates if a device feature is a subnetwork controller.
rkController 1 True
Sewer 6 IsConnect|° False
isconnected Is connected SHORT |2 " 1 True Indicates if the feature is connected to a subnetwork controller.
- 2 Unknown
controllername |"X1 | |Unknown
(2000
0 Unknown
tiername Tier name LoNG [0 Sewer 6 TierName |* Cathodic Protection The tier names in the utility network.
i ] Collection System
3
tierrank Tier rank LONG 0
[Terminal path [TEXT (128)[Default
Creation date DATE _"
creator Creator [TEXT (255)
Last update DATE _{
Updated by TEXT (255)|
shape Shape fEOMETR
globalid Global ID |GUID
'TZE:JD’ Unknown
knam (TZE:JO' Unknown
knam (TZE:JO) Unknown
presentstatus Present Status ISHORT 3 2 Ina?nve The status of a device
3 Active
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain Il
activevol Activate Volume SHORT |0 Rainfall_Intensity M Moderate Ra!" ! The current/activate value of a stormwater or sewer device.
s Moderate Rain I
6 Heavy Rain |
7 Heavy Rain Il
s Violent Rain |
o Violent Rain 11
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain Il
currentvol Current Volume SHORT [0 Rainfall_intensity |* Moderate Rain | The current/activate value of a stormwater or sewer device.
5 Moderate Rain Il
6 Heavy Rain |
7 Heavy Rain Il
s Violent Rain |
9 Violent Rain Il
Pump Type, Valve Type [SHORT
diameter Inlet Diameter DOUBLE
secondarydiameter Discharge Diameter DOUBLE
ignil Rated Flow DOUBLE
pressure Rated Pressure DOUBLE
0 Closed
normalstatus Normal Status SHORT |3 Pipe_Device Status |1 Open The status or state of a device.
Combined 2 Inactive
3 Active
additi Clockwise to Close SHORT
operable Operable SHORT
name Name TEXT (64]
0 Unknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Life Cycle Status SHORT |8 Lifecycle Status ’: ¢ 'T"OSBZ"’R';rE . Valid lifecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
Install Date DATE
assetid Asset ID TEXT (64)
1 Pike County WSA
2 City of Zebulon
3 City of Molena
ownedby Owned By SHORT |1 A City of Concord The owner of the asset.
f 5 City of Williamson
B City of Meansille
7 Private
100 [other
1 Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By SHORT |1 ver Asoet_Mans |4 City of Concord The manager of the asset.
ger s City of Williamson
3 City of Meansville
7 Private
100 other
additionaldevice Has Bypass Valve [SHORT
symbolrotation symbol Rotation SHORT |0 %”M The rotation of an asset's symbol
notes Notes TEXT
(2000
accountid Account ID TEXT (50)
material Cleanout Material [SHORT




Unknown

0
1 As-Built
2 cAD
spatialsource Spatial Source SHORT Spatial Source ' Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
1 High
spatialconfidence Spatial Confidence SHORT spatial Confidence [, Vedium Confidence values for the data
3 Low
0 Unknown
cptraceability Cathodic Protection Traceability |SHORT Yes No 1 Yes Valid Yes, No values
2 No
1 Traceable
cpoverride Cathodic Protection Override  |SHORT CP_Traceabilit ) Valid cathodic protection status values

Not Traceable




Manholes: The Sewer Storm Access Point asset group in the Structurelunction feature class represents features that provide access to devices o lines that convey wastewater.

Default Domain Value
Name Alias Type main omain Value Names main Descriptions
Value Code
oD

objectid Object ID
assetgroup [Asset group LONG
0 Unknown
41 Lamp Hole Cover
Asset_Type_Structu(42 Manhole Cover
re_Junction Sewer 43 Opening . .
assettype Asset type SHORT 0 Storm Access Poi |44 Door The asset type for the structure junction's asset group sewer storm access point.
nt 45 Grate
46 Hand Hole
ih THowe
1 Container
2 Structure
4 Content
5 Content and Container
6 Content and Structure
8 Attachment
o Attachment and Container
12 Attachment and Content
e & Associniol 3 Attachment and Content and Container
status SHORT |0 Status 16 Visible Content Indicates how the feature participates in associations.
— 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 (Connectivity and Visible Content
56 Co ity and Visible Content and
name TEXT | Gnknown
(2000)
Creation date DATE
creator Creator TEXT (255)
Last update DATE _‘
Updated b TEXT (255)|
shape Shape SEOMHR
globalid Global ID GuID
conetype Cone Type SHORT
location Manhole Location SHORT
surface Manhole Surface Type SHORT
0 Unknown
1 Circular
2 Horseshoe
Structure Sewer St i ‘::C't’::guhr
covershape Cover Shape SHORT 0 lorm_Access_Point. Trapezoidal
Cover shape 6 Triangular
7 Arched (with flat bottom)
8 square
o U-Shaped with Flat Top
channel Channel SHORT
bench Bench SHORT
material Frame Material SHORT
secondarymaterial | Wall Material SHORT
numsteps Number of Steps. SHORT
i [Step Material [SHORT
0 Unknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Life Cycle Status SHORT |8 Lifecycle_Status ? < 'T"OS;:;:N ” Valid lifecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 lout of Service
1 Pike County WSA
2 City of Zebulon
3 City of Molena
ownedby Owned By SHORT |1 Sewer Asset Owne|d City of Concord The owner of the asset.
B s City of Williamson
6 City of Meansville
7 Private
100 Other
1 [Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By SHORT |1 et Aset_Riana |4 City of Concord The manager of the asset.
er 5 City of Williamson
6 City of Meansville
7 Private
100 Other
symbolrotation symbol Rotation SHORT |0 %‘M The rotation of an asset's symbol
Install Date DATE
assetid [Asset ID TEXT (64)
rimelev [Rim Elevation DOUBLE
invertelev Invert Elevation DOUBLE
depth Depth DOUBLE
ighpi High Pipe Elevation DOUBLE
0 Unknown
1 As-Built
2 cAD
spatialsource Spatial Source SHORT |0 Spatial_Source d Source of the data
3 Digitized
4 GPS/GNss
s Field Sketch
0 Unknown
) 1 High
spatialconfidence Spatial Confidence SHORT |0 spatial Confidence |, Vedium Confidence values for the data
3 Low
TEXT
notes. Notes 2000)




The Sewer Gravity Main asset group in the SewerLine feature class represents pipes sing gravity to collect and transport wastewater.

fault
Somain Velie € pomain Velie Names Somein Bescrpto

objectid Object ID o
assetgroup [Asset group LoNG
Asset_Type Sewer Li|0 Unknown
assettype Asset type SHORT o ne_Sewer Gravity M|1 Collector Gravity Main
ain 2 Gravity Main
o None
1 Container
2 Structure
4 Content
H Content and Container
3 Content and Structure
H Attachment
9 [Attachment and Container
12 Attachment and Content
ver 6 fesocintion |12 [Attachment and Content and Container
status SHORT o pa— Visible Content Indicates how the feature participates in associations.
e 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
m Connectivity and Attachment and Content
a8 Connectivity and Visible Content
s6 Connectivity and Visible Content and Attachment
o0 False
isconnected Is connected SHORT 2 Sewer 6 IsConnecte | True Indicates if the feature is connected to a subnetwork controller.
- 2 Unknown
g [None
1 Single Terminal
2 High Pressure In
3 Low Pressure Out
4 Low Pressure In
B High Pressure Out
3 Inlet Port
7 Outlet Port
fromdeviceterminal From device terminal ISHORT o Sewer & TerminalNia (8 port One [The terminal names in the utility network.
|mes 9 Port Two
10 Terminal One
11 Terminal Two
12 Terminal Three
13 Terminal Four
14 Terminal Five
15 Terminal Six
16 Terminal Seven
8 Beonrﬁ‘nemﬂ Fight
1 Single Terminal
2 High Pressure In
3 Low Pressure Out
4 Low Pressure In
s High Pressure Out
6 Inlet Port
7 Outlet Port
ltodeviceterminal To device terminal SHORT o Sewer 6 TerminalNa |8 port One The terminal names in the utility network.
mes 9 Port Two
10 Terminal One
1 Terminal Two
12 Terminal Three
13 Terminal Four
14 Terminal Five
15 Terminal Six
16 Terminal Seven
17 Terminal Fight
Creation date DATE
creator Creator [TEXT (255)
lastupdate Last update 3
lupdatedby Updated by [TEXT (255)
shape Shape GEOMETRY
globalid Global ID GUID
[TExT (2000) Unknown
[TEXT (2000) Unknown
ITEXT (2000) Unknown
g oo
o5 12"
075 3/
1 1"
1.25 11/4"
15 11/2"
2 2
2.5 21/2"
3 3"
4 4
6 6"
s i
10 10"
12 12"
diameter Diameter DouBLE o w 14 140 The diameter of sewer interceptor mains.
- 15 15"
16 16"
18 18"
20 20"
24 24"
30 30"
36 36"
40 40"
42 42"
48 48"
54 54"
50 60"
66 66"
o Unknown
1 Circular
2 Horseshoe
designtype Main Shape ISHORT o Sewer Main_Shape |3 Oblong I The shape of sewer collector mains.
4 Rectangular
s Trapezoidal
s Triangular
0 Unknown
1 (Cured-In-Place Pipe - CIP
2 Fold and Form or Deform/Reform - FF
3 Formed-In-Place Liner - FP
4 Grout-In-Place Liner - GP
s (Glass Reinforced Cement - GRC
linertype Liner Type ISHORT o Sewer_Main_Liner 3 2‘:::"':1“55“’ Lner-sc [ The lining method of sewer collector mains.
8 Sectional Slip Liner - SE
o Spray Liner - SL
10 Segmented Panel - SN
11 Segmented Pipe - SP
12 Spiral Wound - SW.
100 Other - 22
downelev Downstream Elevation DOUBLE




upelev.

Upstream Elevation

DOUBLE

slope

Slope

DOUBLE

lifecyclestatus

Life Cycle Status

ISHORT

Lifecycle_Status

Unknown
Proposed
Approved

Under Construction
In Service

To Be Retired
Abandoned

Retired

Removed

Out of Service

Valid lifecycle states for the assets.

installdate

Install Date

assetid

[Asset ID

DATE
[TEXT (64)

lownedby

Owned By

SHORT

[Sewer_Asset Owner

Pike County WSA
City of Zebulon
City of Molena
City of Concord
City of Williamson
City of Meansville
Private

I The owner of the asset.

maintby

ISHORT

Sewer Asset Manag
er

other
Tpike County WSA

City of Zebulon
City of Molena
City of Concord
City of Williamson
City of Meansville
Private

Other

The manager of the asset.

tracerwire

Tracer Wire

SHORT

Yes_No

Unknown
Yes
No

Valid Yes, No values

measuredlength

Measured Length

DOUBLE

notes

Notes

[TEXT (2000)

spatialsource

Spatial Source

ISHORT

Spatial_Source

Unknown
|As-Built
CAD
Digitized
GPS/GNSS
Field Sketch

Source of the data

spatialconfidence

Spatial Confidence

ISHORT

Spatial_Confidence

Unknown
High
Medium
Low

Confidence values for the data

Cathodic Protection
Traceability

SHORT

Yes No

Unknown
Yes
No

Valid Yes, No values

cpoverride

Cathodic Protection Override

ISHORT

cp_Traceability

Traceable
Not Traceable

Valid cathodic protection status values

material

Material

SHORT

1;
Sewer_Main_Materia .

Unknown

(Acrylonitrile Butadiene Styrene - ABS
| Asbestos Cement - AC

[Asphalt - ASP

Brick - BR

Cast Iron - CAS

Clay Tile - CT

Concrete Pipe (Non-Reinforced) - CP
Concrete Segments (Bolted) - CSB
Concrete Segments (Unbolted) - CSU
Cured in Place Pipe - CIPP

Ductile Iron Pipe - DIP

Fiberglass Reinforced Pipe - FRP
Galvanized Pipe - GP

(Glass Reinforced Cement - GRC

High Density Polyethylene - HOPE
Other - OTH

Plastic/Steel Composite - PSC
Polyethylene - PE

Polypropylene - PP

Polyvinyle Chloride - PVC
Pre-Stressed Concrete Cylinder Pipe - PCCP
Reinforced Concrete Pipe - RCP
Reinforced Plastic Pipe (Truss Pipe) - RPM
segmented Block - B

Steel Pipe - 5P

Vitrified Clay Pipe - VCP.

I The material of sewer mains.

shape_length

shape_Length

DOUBLE




Force Mains: The Sewer Force Main asset group in the SewerLine feature class represents pipes with a primary role lifting wastewater to a higher elevation.

fault
Somain Vele Code pomain Velie Names Somein Bescrpto

objectid Object 1D o
assetgroup Asset group LONG
Asset_Type Sewer |0 Unknown
assettype Asset type SHORT 0 Line Sewer Force (41 Collector Force Main
Main 42 Interceptor Force Main
o None
1 Container
2 Structure
4 Content
s Content and Container
6 Content and Structure
8 Attachment
o [Attachment and Container
12 Attachment and Content
cower 6 pssocitio 2 Attachment and Content and Container
status SHORT 0 st 16 Visible Content Indicates how the feature participates in associations.
B 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
a4 Connectivity and Attachment and Content
48 Connectivity and Visible Content
s6 Connectivity and Visible Content and Attachment
[Sewer 6 IsConnect ° False
isconnected Is connected SHORT 2 ” 1 True Indicates if the feature is connected to a subnetwork controller.
[ 2 Unknown
0 None
1 Single Terminal
2 High Pressure In
3 Low Pressure Out
4 Low Pressure In
B High Pressure Out
6 inlet Port
7 Outlet Port
fromdeviceterminal From device terminal SHORT o Sewser 6 Terminal |8 port One The terminal names in the utility network.
Names 9 Port Two
10 Terminal One
11 Terminal Two
12 Terminal Three
13 Terminal Four
14 Terminal Five
15 Terminal Six
16 Terminal Seven
(l] mﬂnal Eight
1 Single Terminal
2 High Pressure In
3 Low Pressure Out
4 Low Pressure In
5 High Pressure Out
6 Inlet Port.
7 Outlet Port
todeviceterminal To device terminal SHORT o sewer 6 Terminal |8 port One The terminal names in the utility network.
Names 9 Port Two
10 Terminal One
11 Terminal Two
12 Terminal Three
13 Terminal Four
14 Terminal Five
15 Terminal Six
16 Terminal Seven
1 Terminal Fight
creationdate Creation date DATE
creator Creator [ TEXT (255)
Last update DATE
Updated by [TEXT (255)
shape Shape GEOMETRY
globalid Global 1D GuID
kname [ TEXT (2000) Unknown
[TEXT (2000) Unknown
I TEXT (2000) Unknown
me me
0 Unknown
05 12"
0.75 3/4
1 1"
1.25 11/4"
15 11/2"
2 2
25 21/2"
3 3"
4 4
3 6"
s B
diameter Diameter DOUBLE o SewerMain Diam |10 0 The diameter of sewer interceptor mains.
eter 12 12
14 14
15 15"
16 16"
18 18"
20 20"
24 24"
30 30"
36 36"
40 40"
42 42"
48 48"
54 540
g Unknown
1 Circular
2 Horseshoe
Main Shape SHORT 0 Sewer Main Shape|3 Oblong The shape of sewer collector mains.
4 Rectangular
s Trapezoidal
6 Triangular




linertype

Liner Type

SHORT

Sewer Main_Liner

Unknown
Cured-In-Place Pipe - CIP

Fold and Form or Deform/Reform - FF
Formed-In-Place Liner - FP
Grout-In-Place Liner - GP

Glass Reinforced Cement - GRC

None -N

Continuous Slip Liner - SC

Sectional Slip Liner - SE

Spray Liner - SL

Segmented Panel - SN

Segmented Pipe - SP

Spiral Wound - SW

Other -

I The lining method of sewer collector mains.

downelev

Downstream Elevation

DOUBLE

upelev.

Upstream Elevation

DOUBLE

slope

Siope

DOUBLE

lifecyclestatus

Life Cycle Status

SHORT

Lifecycle Status

CEREE

16

64
128
256

Unknown
Proposed
[Approved

Under Construction
In Service

| To Be Retired
(Abandoned

Retired

Removed

Out of Service

Valid lifecycle states for the assets.

Install Date

DATE

assetid

Asset ID

ITEXT (64)

ownedby

Owned By

SHORT

Sewer Asset Owne|

i
5]

Pike County WSA
City of Zebulon
City of Molena
City of Concord
City of Williamson
City of Meansville
Private

I The owner of the asset.

maintby

Maintained By

SHORT

Sewer Asset_Mana

ger

S
5]

her
'%k:Coumv WSA
City of Zebulon
City of Molena
City of Concord
City of Williamson
City of Meansville
Private

Other

The manager of the asset.

tracerwire

| Tracer Wire

SHORT

Yes No

BRI RN

Unknown
Yes
No

Valid Yes, No values

Measured Length

DOUBLE

notes

Notes

[TEXT (2000)

Spatial Source

SHORT

Spatial_Source

Unknown
|As-Built
CAD
Digitized
GPS/GNSS
Field Sketch

Source of the data

Spatial Confidenc

SHORT

Spatial_Confidence

Unknown
High
Medium
Low

Confidence values for the data

cptraceability

Cathodic Protection
| Traceability

SHORT

Yes No

Unknown
Yes
No

Valid Yes, No values

cpoverride

Cathodic Protection
Override

SHORT

CP_Traceability

Traceable
Not Traceable

Valid cathodic protection status values

material

Material

SHORT

Sewer Main Mater|

ECREEE R N N R R

ial

Unknown

Acrylonitrile Butadiene Styrene - ABS
Asbestos Cement - AC

[Asphalt - ASP

Brick - BR

Cast Iron - CAS

Clay Tile - CT

Concrete Pipe (Non-Reinforced) - CP
Concrete Segments (Bolted) - CSB
Concrete Segments (Unbolted) - CSU
Cured in Place Pipe - CIPP

Ductile Iron Pipe - DIP

Fiberglass Reinforced Pipe - FRP
Galvanized Pipe - GP

Glass Reinforced Cement - GRC

High Density Polyethylene - HDPE
Other - OTH

Plastic/Steel Composite - PSC
Polyethylene - PE

Polypropylene - PP

Polyvinyle Chloride - PVC
Pre-Stressed Concrete Cylinder Pipe - PCCP
Reinforced Concrete Pipe - RCP

Plastic Pipe (Truss Pipe) - RPM
Segmented Block - SB
Steel Pipe - SP

| The material of sewer mains.

shape_length

shape_Length

DOUBLE




Wastewater Treatment

The Discharge asset group in the SewerDevice feature class represents represents the locations effluent wastewater enters a body of water.

Discharges:
Value Code
objectid Object ID oD
assetgroup Asset group LONG |
assettype Asset type SHORT |0 ’;Zﬁz;[}f:j;::' g . E:"—IE'\:," The Asset Types for the Sewer Device Asset Group Effluent Discharge
0 lone
1 Container
2 Structure
4 Content
s Content and Container
6 Content and Structure
8 Attachment
o Attachment and Container
12 Attachment and Content
w6 Associtiol 3 Attachment and Content and Container
status SHORT |0 Status 16 Visible Content Indicates how the feature participates in associations.
otatus 17 Visible Content and Container
18 Visible Content and Structure
24 Visible Content and Attachment
25 Visible Content and Attachment and Container
32 Connectivity
36 Connectivity and Content
40 Connectivity and Attachment
44 Connectivity and Attachment and Content
48 Connectivity and Visible Content
56 Co and Visible Content and
Is controller SHORT [0 Sewer 6 IsSubnet |0 False Indicates if a device feature s  subnetwork controller.
workController |1 True
Sewer 6_IsConnect o False
isconnected Is connected SHORT |2 " 1 True Indicates if the feature is connected to a subnetwork controller.
- 2 Unknown
controller name I;:Jm Unknown
0 Unknown
tiername Tier name LoNG [0 Sewer 6 TierName |* Cathodic Protection The tier names in the utility network.
pewer o Tierliame | Collection System
3
tierrank Tier rank ong o
i Terminal path TEXT (128)[Default
Creation date DATE *1’
creator Creator TEXT (@l
Last update DATE
Updated by TEXT (255)]
shape Shape SEOMETR
globalid Global ID GuID
(Ton&) Unknown
'TZE:JO’ Unknown
(TZE:JO' Unknown
presentstatus Present Status SHORT |3 Bipeline. Device St |2 nactive The status of a device
atus 3 Active
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain Il
activevol Activate Volume SHORT [0 Rainfall_intensity |* Moderate Rain | The current/activate value of a stormwater or sewer device.
5 Moderate Rain Il
6 Heavy Rain |
7 Heavy Rain Il
s Violent Rain |
9 Violent Rain Il
0 Unknown
1 Dry
2 Light Rain |
3 Light Rain I
currentvol current Volume SHORT |0 Rainfall_intensity |* Moderate Rain | The current/activate value of a stormwater or sewer device.
5 Moderate Rain Il
6 Heavy Rain |
7 Heavy Rain Il
8 Violent Rain |
9 Violent Rain Il
Pump Type, Valve Type SHORT
diameter Inlet Diameter DOUBLE
secondarydiameter Discharge Diameter DOUBLE
igni Rated Flow DOUBLE
pressure Rated Pressure DOUBLE
0 Closed
normalstatus Normal Status SHORT |3 Eipe Device Status 1 [Open The status or state of a device.
Combined 2 Inactive
3 Active
additi Clockwise to Close SHORT
operable Operable |§H0RT
name Name TEXT (64)
0 Tnknown
1 Proposed
2 Approved
4 Under Construction
lifecyclestatus Life Cycle Status SHORT |8 Lifecycle Status ? f 'T"OS;:;ZM ’ Valid lifecycle states for the assets.
32 Abandoned
64 Retired
128 Removed
256 Out of Service
Install Date DATE
assetid [Asset ID TEXT (64)
T Pike County WSA
2 City of Zebulon
3 City of Molena
ownedby Owned By SHORT |1 — City of Concord The owner of the asset.
. s City of Williamson
6 City of Meansille
7 Private
100 Other
1 [Pike County WSA
2 City of Zebulon
3 City of Molena
maintby Maintained By SHORT |1 vt Aset_Riana |4 City of Concord The manager of the asset.
ger 5 City of Williamson
B City of Meansille
7 Private
100 Other
additionaldevice Has Bypass Valve SHORT
symbol Rotation SHORT [0 *‘?zf‘:’:' Syool_fot The rotation of an asset's symbol
TEXT
notes Notes (2000)
[accountid [Account ID TEXT (50)
material Cleanout Material [SHORT




Unknown

0
1 As-Built
2 cAD
spatialsource Spatial Source SHORT Spatial Source ' Source of the data
3 Digitized
4 GPS/GNSS
5 Field Sketch
0 Unknown
1 High
spatialconfidence Spatial Confidence SHORT spatial Confidence [, Vedium Confidence values for the data
3 Low
0 Unknown
cptraceability Cathodic Protection Traceability |SHORT Yes No 1 Yes Valid Yes, No values
2 No
1 Traceable
cpoverride Cathodic Protection Override  |SHORT CP_Traceabilit ) Valid cathodic protection status values

Not Traceable
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APPENDIX C
ISO TRAINING CALCULATOR
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Number of |Total Training

Training Standard Traning Hours |Frequency |Position Postions Per Position 2016 Score Max Potential [Available

A - Facilities and Use NFPA 1001 18|Annual Firefighter 1 18 0.00 35 35
B - Company Training NFPA 1001 16|Monthly |Firefighter 1 192 3.13 25 25
C- Classes for Officers NFPA 1021 12[Annual Officer 1 12 4.40 12 12
D - New Dirver and Operator Training NFPA 1002 and 1451 60|Once Driver/Operator 1 60 1.33 0 5
E - Existing Driver and Operator Traning |NFPA 1002 and 1451 12|Annual Driver/Operator 1 12 5.00 5 5
F- Training on Hazardous Materials NFPA 472 6/Once Firefighter 1 6 0.00 1 1
G- Recruit Training NFPA 1001 240|0Once Firefighter 1 240 1.25 0 5
H - Pre-Fire Planning Inspections Not Clear TBD|Annual Company Members 1 TBD 0.00 0 12
Total 15.11 78 100
Existing ISO score 1.36 9.00
Potential 1SO score 7.02 9.00

Frequency

Row Labels
Driver/Operator
Firefighter
Officer

Grand Total

(Multiple Items)

Positions

12
210
12
234
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DIVISION | POLICIES AND PROCEDURES
SECTION 1: SCOPE AND INTENT Page I-1.1

1.01 Purpose

A. The purpose of this document is to set forth the uniform policies, procedures,
design requirements, material requirements and construction standards of the
Clayton County Water Authority as to comply with all applicable state and
federal laws for the installation of water distribution systems and sanitary sewer
systems.

B. The State of Georgia, Department of Natural Resources, Environmental
Protection Division, Drinking Water Permitting and Engineering Program and
Engineering and Technical Support Program have approved the Clayton
County Water Authority’s Standard Specifications for Water Distribution
Systems and Sanitary Sewer Systems, 3" Edition. Copies of the approval
notices are included in Appendix A.

1.02 Delegation

A. The Clayton County Water Authority shall review and approve the design and
installation of water distribution systems and sanitary sewer systems that will
be owned and maintained by the Clayton County Water Authority or that will
discharge into said sanitary sewer system.

B. The State of Georgia, Department of Natural Resources, Environmental
Protection Division, in letters dated 13 November 2000 and 15 March 2001,
delegated to the Clayton County Water Authority the rights to review and
approve the design and installation of additions to the existing Clayton County
Water Authority water distribution system and sanitary sewer system. Copies
of the letters delegating authority are included in Appendix B.

C. The delegation of review and approval to the Clayton County Water Authority is
limited to the following.

Additions to the existing water distribution system.

Gravity flow sanitary sewer system additions up to 36 inches in diameter.
Sanitary sewer lift stations up to 700 gallons per minute flow rate.

Force mains up to 36 inches in diameter.

PowbdE
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DIVISION | POLICIES AND PROCEDURES
SECTION 1: SCOPE AND INTENT Page I-1.2
1.03 Variance

1.04

Under special conditions beyond the control of parties involved, the Clayton
County Water Authority may vary from the specifications herein. The General
Manager of the Clayton County Water Authority shall authorize any variance in
writing. The State of Georgia, Department of Natural Resources, Environmental
Protection Division, shall be notified of any variance in writing.

Amendments to the Specifications

A. The Clayton County Water Authority shall amend the Standard Specifications
for Water Distribution Systems and Sanitary Sewer Systems, as determined
necessary to improve the systems’ performance and integrity. The Department
Manager of Program Management and Engineering of the Clayton County
Water Authority shall approve amendments in writing.

B. The Clayton County Water Authority shall amend the Standard Specifications
for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition as
required due to changes in applicable regulations. The State of Georgia,
Department of Natural Resources, Environmental Protection Division, shall
approve regulatory amendments in writing.
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DIVISION | POLICIES AND PROCEDURES
SECTION 2: DEFINITIONS Page I-2.1

The listed words or acronyms shall mean the following:
ACI: American Concrete Institute.

ANSI: American National Standards Institute.

ASTM: American Society for Testing and Materials.
AWWA: American Water Works Association.

CCWA: Clayton County Water Authority.

CCWA Engineer: Clayton County Water Authority, Department Manager of Program
Management and Engineering or authorized representative.

Clayton County T & D: Clayton County Transportation and Development Department.
CRSI: Concrete Reinforcing Steel Institute.

Design Engineer: The engineer or surveyor under whose direction the development
plans submitted for review were prepared. Design Engineer shall be a Georgia Licensed
Professional Engineer or Georgia Licensed Registered Land Surveyor having knowledge
of water distribution system and sanitary sewer system design.

Developer: Any person, firm, corporation, association or partnership or any agent thereof
who undertakes or proposes to undertake the development of land so as to constitute a
residential subdivision, apartment complex, condominium or commercial/industrial/
institutional establishment.

DFT: Dry Film Thickness.

Diameter: Nominal inside diameter of pipe excluding bituminous or epoxy bonded
coating thickness.

DIP: Ductile iron pipe.
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Easement: Non-profitable interest in land owned by another that entitles its holder to a
specific limited use.

Force Main: Piping, valves and other components of a single pressurized line used to
convey raw water, potable water or sewage. A force main conveying potable water may
have a limited number of service connections.

FMR: Factory Mutual Research.

Georgia EPD: State of Georgia, Department of Natural Resources, Environmental
Protection Division.

GFI: Ground Fault Interrupt.
gpm: Gallons per minute.

Gravity Sewer: Piping and other components used to convey sanitary sewage in a non-
pressurized system.

Lateral: Pipe extending from a sewer main to a street right-of-way or easement for the
purpose of servicing a property (lot). The lateral shall be six (6) inches in diameter, shall
not contain a manhole and shall be less than 250 feet in length.

Lift Station: All pumps, valves, wet wells, controls and other components used to pump
sanitary sewage into a force main.

NEC: National Electrical Code, latest edition.
NEMA: National Electrical Manufacturers’ Association.

No. 57 Stone: Class | embedment or backfill material consisting of manufactured
aggregates (crushed stone) in accordance with ASTM D 2321-89 (Reapproved 1995) and
ASTM D 2487-00. Percent passing sieve sizes are as follows: 100% passes 1-1/2", < or
10% passes No. 4 and < 5% passes No. 200.

Pavement: Any asphalt, concrete, gravel or dirt surface including curbs and sidewalks
used by vehicles and/or pedestrians.
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pcf: Pounds per cubic foot.
psi: Pounds per square inch.

PVC: Polyvinyl chloride.

Rock: Solid material being greater than one (1) cubic yard in size which by actual
demonstration cannot, in the opinion of the CCWA Engineer, be reasonably excavated
with a minimum 135 horsepower backhoe, in good condition and equipped with
manufacturer’s standard boom and rock points or similar approved equipment; and which
must be systematically drilled and blasted or broken by power-operated hammer,
hydraulic rock breaker or expansive compounds.

Rock Excavation: Removal of solid material, as the above specifies, and does not
necessarily correspond to “rock” as implied by the names of geologic formations.

Sanitary Sewer System: Multiple pipes, manholes and other components that convey
sewage and to which storm water, surface water, and ground water are not intentionally
admitted.

SCADA: Supervisory Control and Data Acquisition system.

Service Connection: Fitting(s) connecting a service line or lateral from a property (lot) to
a water main or sewer main.

Service Line: Pressurized pipe extending from a water main to a water meter or
pressurized pipe extending from a water main to a fire hydrant.

Sewage: The combination of water-carried wastes from residential housing, institutional
facilities, and commercial and industrial complexes together with such groundwater,
surface water, and storm water as may inadvertently be present.

Sewer: A pipe or conduit that conveys sewage.

Sewer Main: Sewer to which one or more laterals are connected.

Sewer Outfall: Sewer to which one or more sewer mains are connected.
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Sewer Trunk: Sewer to which one or more sewer mains or sewer outfalls are connected
and discharges into a Water Reclamation Facility.

Suitable Soil: Soil that conforms to and as recommended by ASTM D 2321-89
(Reapproved 1995) and ASTM D 2487-00 and that is free of organic and/or deleterious
material, expansive clay and rock fragments larger than three (3) inches.

UL: Underwriters Laboratory

Utility Contractor: Georgia Licensed Utility Contractor in accordance with the Official
Code of Georgia, Chapter 43.

Water Distribution System: Pressurized pipes, valves and other components that
convey potable water.

Water Main: Pressurized pipe used to convey potable water from a force main to a
service line.

WRF: Water Reclamation Facility.

WPP: Water Production Plant.
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3.01 General

A. The design of water distribution systems and sanitary sewer systems shall

3.02

conform to the specifications herein.

Concurrent with plan submittal, the Design Engineer shall provide a completed
Water Distribution/Sanitary Sewer Addition Submittal form. The Water
Distribution/Sanitary Sewer Addition Submittal form is included in Appendix C.

Technical Review

A.

Proposed water distribution system and sanitary sewer system plans shall be
reviewed by the CCWA under the supervision of a Georgia Licensed
Professional Engineer for technical adequacy and conformance to applicable
requirements to determine that the systems are suitable for construction.

. Upon receipt of a proposed development, the CCWA shall perform a feasibility

study to determine whether the existing CCWA water distribution system and/or
sanitary sewer system has sufficient capacity. The following review shall be
completed.

Water Distribution System

1. The latest 12 months of reported production from the supplying WPP shall
be examined to determine an average monthly production rate. A proposed
development, whose supply requirement would cause the WPP to exceed
the Georgia EPD permitted production rate, shall not be connected to the
CCWA system.

2. Pressure and flow from the contributing water distribution system shall be
examined to determine whether the additional supply requirement will
adversely affect the surrounding system. A proposed development, whose
supply requirement would adversely affect the surrounding system, shall not
be connected to the CCWA system.
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Sanitary Sewer System

1. The latest 12 months of reported discharge from the receiving WRF shall be
examined to determine an average monthly flow rate. A proposed
development, whose discharge would cause the receiving WRF to exceed
the Georgia EPD permitted flow rate, shall not be connected to the CCWA
system.

2. A capacity study shall be performed to determine whether the discharge
from the development would exceed the capacity of the existing receiving
sewers. A proposed development, whose discharge would exceed the
capacity of the receiving sewers, shall not be connected to the CCWA
system.

C. CCWA review comments shall be marked on Technical Review Checklists and
noted on development plans in the color red (Red Line Comments). Technical
Review Checklists used during the CCWA review are included in Appendix D.

3.03 Plan Processing

A. Water distribution system and/or sanitary sewer system plans shall be
submitted to the CCWA. Two (2) separate sets of water distribution system
and/or sanitary sewer system plans are required for each submittal during the
CCWA review process.

B. The Design Engineer shall address CCWA review comments. Plans containing
the original Red Line Comments shall accompany each re-submittal to the
CCWA.

C. Four (4) separate sets of water distribution system and/or sanitary sewer
system plans shall be required for final CCWA approval.

D. Soil Erosion and Sedimentation Control Plans pertaining to the overall
Development shall be reviewed and approved by Clayton County T & D or the
local issuing authority. Construction of any kind shall not begin on a project
prior to the issuance of a Land Disturbance Activity permit.
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E. The CCWA plan processing sequence is shown on the following chart.

Developer submits water and/or sewer plans to the CCWA.
Two (2) sets of plans, as detailed in Division Il, Section 1,
are required to initiate the CCWA review process.

A 4

CCWAhasno | CCWA Personnel review plans CCWA has made
comments. = for technical adequacy.

A 4

Redline Comments.

A 4

\ 4

CCWA approves plans after
receiving approval of the
Development’s Soil Erosion and
Sedimentation Control Plan from
Clayton County T&D. Four (4)
sets of plans are required by
CCWA for final approval.

Developer picks up
plans from CCWA
and addresses
Redline Comments.

3.04 Approval by Regulatory Agencies

A.

The Developer’'s Engineer shall address all deficiencies and resubmit plans in
accordance with Division I, Sections 3.02 and 3.03. Plans shall not be
approved until all deficiencies have been addressed to the satisfaction of the
CCWA Engineer.

. Note that plan approval by the CCWA Engineer shall not be construed, in any

manner, to relieve the Developer of his responsibility for strict compliance with
the specifications herein and any applicable laws and regulations.

Installation of water distribution systems and/or sanitary sewer systems shall
not commence on any development until the CCWA has granted final approval
of water distribution system and/or sanitary sewer plans and Clayton County
T&D or the local issuing authority has issued a Land Disturbance Activity
permit.
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D. Note that other agencies may have regulatory authority and the Developer is
responsible for obtaining other agency approval. Other agencies could be, but
are not limited to, State of Georgia Department of Natural Resources, State of
Georgia Department of Transportation, United States Army Corps of Engineers,
United States Environmental Protection Agency, Georgia Power Company and
Southern Natural Gas.

3.05 Period of Plan Approval

The approval period of water distribution system and/or sanitary sewer system
plans shall be six (6) months. Approved plans that are not initiated or are inactive
for a six (6) month period shall become invalid. Should an approved plan be
invalidated, the CCWA Engineer shall determine whether the plan is still valid or
whether a new system design is required.
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4.01 General

A. Components of water distribution systems and sanitary sewer systems, to be

4.02

C.

owned by the CCWA, should be situated within streets’ rights-of-way.

The following water distribution system and sanitary sewer system
components, to be owned by the CCWA, shall be situated within an easement
that is granted to the CCWA, when a street right-of-way is not available.

Force main.

Water main.

Water meter/check valve assembly.

Fire hydrant.

Sewer main.

Sewer outfall.

Manhole.

Other components required by the CCWA.

© N s WDNRE

An easement shall not encroach into a structure’s foundation and shall be clear
of all obstructions not associated with the water and/or sanitary sewer system
including but not limited to construction debris, fencing and trees.

Property developed and occupied by a lift station and/or an access road, to be
owned by the CCWA, shall be platted and deeded to the CCWA.

On-Site Easement

A.

"On-site” easements are those easements falling within the boundaries of the
current phase of the development that are shown on the plat and are recorded
through the process of recording the final plat.

Developer shall grant to the CCWA, the exclusive right to construct,
reconstruct, operate, maintain, repair, replace, improve, alter, remove, relocate
and inspect water distribution systems and/or sanitary sewer systems that are
situated over, across and under the land wherein the water distribution systems
and/or sanitary sewer systems lie on the Developer’s property.
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4.03 Off-Site Easement

4.04

4.05

A.

"Off-site” easements are those easements falling outside the boundaries of the
current phase of the development and shall be provided by the Developer and
recorded by the CCWA for each property owner. Easements through property
owned by the developer, including water and sewer lines that will be included in
later phases of the same project, must be treated as routine off-site easements.

Off-site easements shall be negotiated and acquired by the Developer with the
property owner.

Construction of the off-site water distribution systems and/or sanitary sewer
systems shall not begin until all off-site easements for system completion are
acquired, recorded and received by the CCWA Engineer.

Easement Size

A.

The minimum width of a permanent on-site/off-site easement associated with
water distribution system and sanitary sewer system components shall be 20
feet.

. The minimum size of an easement associated with a water meter/check valve

assembly shall be 20 feet by 30 feet.

Easement width or size may be increased or decreased at the discretion of the
CCWA Engineer.

Deeded Property

A.

The minimum size of deeded property associated with a lift station shall be 60
feet by 60 feet.

The minimum width of deeded property associated with an access road shall
be 20 feet.

. The size or width of deeded property may be increased or decreased at the

discretion of the CCWA Engineer.

Date: 03 January 2006



Clayton County Water Authority
Standard Specifications for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition

DIVISION | POLICIES AND PROCEDURES
SECTION 5: INSTALLATION Page I-5.1
5.01 General

5.02

5.03

A. The installation of water distribution systems and sanitary sewer systems shall
be in accordance with the approved plans and specifications herein.

B. A set of plans stamped approved by the CCWA shall be present on the job site
whenever work is being performed on the water distribution system and/or
sanitary sewer system.

Utility Contractor

A. A licensed Utility Contractor shall install water distribution systems and sanitary
sewer systems.

B. Prior to commencing construction activities on a proposed water distribution
system and/or sanitary sewer system, the CCWA Engineer shall receive a copy
of the Utility Contractor’s License.

CCWA Installation

A. The CCWA shall perform the following system components installation at a cost
to the Developer/Owner.

1. Supply materials and labor to install water meter and check valve
assemblies from 5/8 inch in diameter through two (2) inches in diameter.

2. Supply labor to tap water main.

3. Supply materials and labor to install a sewer main tap for a private
individual.

B. The installation of residential water service lines and meter boxes can be

performed by the CCWA at a cost to the Developer or can be performed by the
Developer’s Utility Contractor with approval by the CCWA.
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5.04 Insurance Requirements

A. Utility Contractors performing work on CCWA funded or partially funded
projects shall comply with current CCWA insurance and bonding requirements.

B. Companies such as railroads, electric power suppliers, natural gas suppliers,
etc. may require Utility Contractors to furnish insurance, in addition to CCWA
requirements when crossing their respective easements. The Utility Contractor
shall provide such insurance as required.

5.05 Inspection

A. A CCWA Inspector, under the supervision of a Georgia Licensed Professional
Engineer, shall inspect water distribution systems and sanitary sewer systems
during all phases of construction to ensure the systems are being constructed
in accordance with the plans approved by the CCWA and specifications herein.

B. The Developer shall provide the CCWA Engineer a 48-hour notice prior to
commencing construction on a water distribution system and/or sanitary sewer
system.

C. The Developer/Utility Contractor shall, at all times, permit and facilitate
inspection of work by the CCWA. The presence of a CCWA Inspector or
CCWA Engineer on the site of work shall not be construed to, in any manner,
relieve the Developer/Utility Contractor of their responsibility for strict
compliance with the approved plans and specifications herein.

D. The CCWA Inspector shall not change or modify the approved water
distribution and/or sanitary sewer system plans or specifications herein without
written approval from the CCWA Engineer.

E. The CCWA Inspector shall inform the Developer/Utility Contractor when
construction is deficient from the approved plans and specifications herein.
Deficiencies shall be addressed in a timely manner as determined by the
CCWA Inspector. Construction activities and other pertinent information shall
be recorded on an Inspection Report included in Appendix E.
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F. The Clayton County Building Department shall perform inspections relating to
electric power supply.

G. Deficiencies not addressed in a timely manner shall be justification for the
CCWA to stop work on a project. The CCWA Engineer shall issue a Stop Work
Order to the Developer/Utility Contractor in writing. Continued work on a
project after being issued a Stop Work Order shall be justification to inform the
appropriate legal counsel or Clayton County Government Agency for necessary
enforcement actions.

5.06 Testing

A. Water distribution systems and sanitary sewer systems shall be subjected to
pressure testing, televising and mandrel testing as detailed in Division IV.
Testing shall be performed at the expense of the developer.

B. The CCWA shall be given a 48-hour notice prior to any testing. A CCWA
Inspector shall witness all testing.

C. Testing for the compressive strength of concrete and density of compacted soil
shall be performed at the expense of the Developer by CCWA approved
geotechnical and material testing companies. Materials not meeting required
specification shall be removed, replaced and retested for compliance at the
expense of the Developer.

D. Results of tests performed by testing companies shall be provided to the

CCWA Engineer. Testing forms used by the CCWA are included in Appendix
F.
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6.01 General

A. Provided the Developer has complied with the terms of these Policies and

6.02

Procedures and the installed water distribution system and/or sanitary sewer
system is in accordance with the approved plans and specifications herein, the
CCWA shall allow the Developer/Owner to connect the new system(s) into the
CCWA system(s). Copies of the CCWA letters approving construction of the
Developer's water distribution system and/or sanitary sewer system are
included in Appendix G.

CCWA cannot authorize the conveyance of wastewater to and/or from an
approved or unapproved sanitary sewer system by means of pumping and
hauling.

. The conveyance of wastewater onto the ground or into a receiving stream is

prohibited.

Connection to Existing Systems

A.

B.

The CCWA Inspector shall be notified at least 48-hours in advance of
connecting to the CCWA systems.

A CCWA Inspector shall be present during connection of the Developer’s
systems to the CCWA systems. Prior to installation, a CCWA Inspector shall
approve all materials supplied by the Developer to be used in making the
connection.

Upon completing a water distribution and/or sanitary sewer connection, the
Developer's systems shall be valved-off and/or immediately plugged,
respectively, until Final Acceptance.

Should an unauthorized connection or connection without the presence of the
CCWA Inspector be made to the CCWA systems, the Developer shall be
subject to a fine and/or refusal of service. Under any circumstance, the
Developer shall expose and thoroughly clean all piping and components of the
connection for inspection by the CCWA. Noncompliant connections and/or
damage to the CCWA system shall be repaired/replaced in conformance with
the approved plans and specifications herein at the expense of the Developer.
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7.01 General

7.02

7.03

Acceptance of the Developer's water distribution system and/or sanitary sewer
system shall be considered by the CCWA at such time as the Developer has met
all terms and conditions of the specifications herein.

Final Inspection

Prior to final acceptance, a CCWA Inspector shall perform a final inspection of the
water distribution system and/or sanitary sewer system after all pavement is
installed. The final inspection shall determine the proper installation of valve and
meter boxes, the integrity of manholes, and the presence of debris in sewers and
curb markings. Results of the inspection shall be recorded on a Final Inspection
Report and is included in Appendix H. Deficiencies encountered shall be
immediately addressed and an additional final inspection shall be required.

Warranty

The Developer shall warrant the development’s water distribution system and/or
sanitary sewer system and hold the CCWA harmless against all costs, expenses
and losses, including, without limitation, incidental and consequential damages,
resulting from any defects in the Developer’s water distribution system and/or
sanitary sewer system, including without limitation, defects in material and
workmanship, which are discovered or arise within a minimum period of two (2)
years beginning on the date of final acceptance by the CCWA. A longer warranty
period may be required on certain material requirements and/or construction
standards as indicated in the specifications.

7.04 Final Acceptance

A. Final acceptance of the Developer’'s water distribution system and/or sanitary
sewer system by the CCWA shall be when written, signed and dated by the
CCWA Engineer. A copy of the CCWA Final Acceptance Letter is included in
Appendix I.

B. Upon issuance of Final Acceptance Letter, the Developer's new system(s) may
be opened to the CCWA system(s).
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1.01 General

The design and plan preparation of water distribution systems and sanitary sewer
systems shall conform to the specifications herein.

1.02 Licensed Professionals

A. Water distribution system and/or gravity flow sanitary sewer system design and
plan preparation for a residential subdivision or parts thereof on a Developer’'s
property shall be performed by a Georgia Licensed Professional Engineer or
Georgia Licensed Registered Land Surveyor who has sufficient knowledge to
properly perform the design.

B. Water distribution system and/or gravity flow sanitary sewer system design and
plan preparation for property off-site of a Developer's property shall be
performed by a Georgia Licensed Professional Engineer who has sufficient
knowledge to properly perform the design.

C. Water distribution system and/or gravity flow sanitary sewer system design and
plan preparation for commercial/industrial property shall be performed by a
Georgia Licensed Professional Engineer who has sufficient knowledge to
properly perform the design.

D. Force main and sanitary sewer lift station design and plan preparation shall be
performed by a Georgia Licensed Professional Engineer who has sufficient

knowledge to properly perform the design.

E. The professional performing the design and preparing the plans shall seal each
plan sheet with their stamp and sign their name across the stamp.
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1.03 Reference Documents and Standards

General methods of design and construction shall conform to the specifications
herein and the following. When standards conflict with one another, the CCWA
Engineer shall determine the applicable standard.

A

B.

Georgia EPD, Minimum Standards for Public Water Systems, May 2000.

Georgia EPD, Rules and Regulations for Water Quality Control, Chapter 391-3-
6, latest effective date.

. Water Environment Federation, Regulation of Sewer Use, WEF Manual of

Practice No. 3, latest edition.

. Mississippi River Board of State Public Health and Environmental Managers,

generally referred to as the “Ten (10) States Standards for Sewage Works”.

. Gravity Sanitary Sewer Design and Construction, American Society of Civil

Engineers Manuals and Reports on Engineering Practice No. 60, Water
Environment Federal Manual of Practice No. FD-5, revised April 1982.

Utility Accommodations Policy and Standards, Georgia Department of
Transportation, Office of Utilities, latest edition.

. American Water Works Association Standards, latest editions.

. Soil Surveys of Clayton County, Georgia, by the United States Department of

Agriculture, Soil Conservation Service.
American National Standards Institute Standards, latest editions.
American Society for Testing and Materials Standards, latest editions.

Occupational Safety and Health Administration regulations, latest editions.
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L. Georgia Department of Transportation specifications and regulations, latest
editions.

M. American Society of Mechanical Engineers standards, latest editions.
N. National Electrical Manufacturer’'s Association standards, latest editions.

0. American Concrete Institute standards, latest editions.

Date: 03 January 2006



Clayton County Water Authority
Standard Specifications for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition

DIVISION I DESIGN REQUIREMENTS
SECTION 1: DESIGN AND PLAN PREPARATION Page II-1.4

1.04 Plan Requirements

A. Water distribution system and/or sanitary sewer system plans shall be
comprised of the following sheets as required. Each sheet should be 24 inches
by 36 inches in size.

1. Cover Sheet.

2. Site Plan Sheet.

2. Grading Plan Sheet.

3. Storm Water System Plan Sheet.

5. Water Distribution System Plan Sheet.

6. Water Distribution System Details and Construction Notes Sheet.

7. Sanitary Sewer System Plan Sheet.

8. Sanitary Sewer System Profile Sheet.

9. Sanitary Sewer System Details and Construction Notes Sheet.
10. Sanitary Sewer Lift Station Plan and Cross-Section Sheet.
11. Sanitary Sewer Lift Station Details and Construction Notes.
12. Soil Erosion and Sedimentation Control Plan Sheet.
13. Soil Erosion and Sedimentation Control Detail Sheet.

B. Water distribution and/or sanitary sewer system plan sheets shall be prepared
and include as a minimum the information detailed on the Technical Review
Checklist included in Appendix D.

C. Concurrent with the initial submittal of water distribution system and/or sanitary
sewer system plans to the CCWA, a completed Water Distribution/Sanitary
Sewer Addition Submittal form shall be submitted. The CCWA plan review
process shall not commence until the Water Distribution/Sanitary Sewer
Addition Submittal form is received. The Water Distribution/Sanitary Sewer
Addition Submittal form is included in Appendix C.

1.05 Modifications to Plans
Water distribution system and/or sanitary sewer system plans approved by the

CCWA shall not be modified or deviated from during construction unless the
CCWA Engineer approves maodifications or deviations in writing.
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1.06 As-Built Drawings

A.

As-Built Drawings of the installed water distribution system and/or sanitary
sewer system shall be prepared and sealed in accordance with Division I,
Section 1.01.

As-Built Drawings shall be completed upon connecting the development’s
water distribution system and/or sanitary sewer system to the CCWA system.

. As-Built Drawings shall show all street names, right-of-way widths, related

easements, lot number, location, size and material of all water distribution
system and/or sanitary sewer system components.

. As-Built Drawings shall be prepared using a survey that ties the development’s

water distribution system and/or sanitary sewer systems horizontally and
vertically to the following state plane coordinate system or as amended by the
CCWA.

Horizontal Control: North American Datum 83/94.
Vertical Control: National Geodetic Vertical Data 88.
Grid Zone: Georgia West 1002.

The following certification shall be included on the As-Built Drawings and
signed by the Design Engineer:

“I certify that the water distribution system and/or sanitary sewer system
depicted by this As-Built Drawing was constructed in accordance with the plans
approved by the CCWA. The information submitted on this As-Built Drawing is
to the best of my knowledge and belief, true, accurate and complete.”

The Developer’'s water distribution system and/or sanitary sewer system shall
not be considered complete until the As-Built Drawings have been reviewed
and approved by the CCWA Engineer. Note that one (1) reproducible set of
the approved As-Built Drawings shall be submitted to the CCWA Engineer.
The approved As-Built Drawings shall also be submitted to the CCWA Engineer
in digital format (AUTOCAD Version 14 or newer version).
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A. The following section shall be used as a guideline for the design of water mains
and service lines that will supply residential, apartment, commercial and
industrial complexes.

B. The CCWA may require the above referenced complexes to have multiple
connection points to existing force mains or water mains.

C. The following certification shall be made by the Design Engineer and included
with Water Distribution System construction notes:

“I certify that the proposed water distribution system has been designed in
accordance with the CCWA Specification document titled “Standard
Specifications for Water Distribution Systems and Sanitary Sewer Systems”,
Latest Edition including all amendments.

2.02 Design Usage Rates and Hydraulics

A. Design shall be based on the following average daily domestic usage rates.
Daily usage rates may be increased at the discretion of the CCWA Engineer.

Residential House: 300 gallons per day per connection.
Apartment and Mobile Home: 233 gallons per day per unit.
Hotel and Motel: 126 gallon per day per room.
Commercial and Industrial: Indicate as required.

HowpnpPE

B. Indicate on plans whether structures require fire suppression systems. If so,
then indicate the required fire suppression system usage rate (gallons per
minute).

C. The designed system shall provide for the following fire flow demands in the
development.

1. Residential Area: 750 gallons per minute.
2. Commercial/Industrial Area: 1,000 gallons per minute.

D. The following range of supply pressures shall be assumed when sizing system
components.

Pressure (min.): 20 psi.
Pressure (max.): 150 psi.
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2.03 Water Line Material and Size

2.04

A.

Water mains and associated fittings shall be ductile iron with a minimum
diameter of eight (8) inches.

Water main pipe assembly shall be push-on joint unless indicated otherwise.

. Water main pipe assembly in a bore casing shall be restrained joint unless

indicated otherwise.

Service line supplying a single fire hydrant within the right-of way shall be
ductile iron with a minimum diameter of six (6) inches.

. Service line serving one (1) residential lot shall be copper with a minimum

diameter of three-quarter (%) inch.

Service line serving two (2) residential lots shall be copper with a minimum
diameter of one (1) inch. The service line shall be fitted with a copper tee. The
tee and service lines, coming from the tee, shall have a minimum diameter of
three-quarter (34) inch.

. Service line serving commercial/industrial buildings shall be copper with a

minimum diameter of three-quarter (3/4) inch and a maximum diameter of three
(3) inches or ductile iron sized as necessary for the demand.

Water Line Location

A.

Situate water mains outside of pavement, within street right-of-way when
possible, at five (5) feet beyond the back of curb or edge of pavement or at
location approved by the CCWA Engineer.

Situate water mains on the north and east sides of streets when possible.

. Water mains shall have a minimum ten (10) foot horizontal separation from any

sewer.
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D. Water mains constructed parallel to streams shall be located such that the
nearest area of disturbed soil is greater than 25 feet from the stream bank.

E. A service line supplying a single lot shall be located nearest a respective
property boundary as practical.

F. A service line serving two (2) lots, from the water main to the meter, shall be
located in-line with the lots’ common property boundary.

G. No water main or service line shall be constructed on solid waste landfills.

H. No water main or service line shall be constructed to serve a structure that is
constructed on or to be constructed on a solid waste landfill.

|. Each water main and service line shall be locatable.
J. Use Detail Nos. 1.1, 2.1 and 2.2 when applicable.
2.05 Fire Hydrant Location and Spacing

A. Hydrants shall be situated within the street’s right-of-way adjacent to the right-
of-way boundary.

B. A hydrant shall be situated at the end of each cul-de-sac or dead end street.
C. Fire hydrants servicing residential areas shall be spaced a maximum of 500
feet as measured along the edge of pavement. No lot shall be greater than 250

feet from a fire hydrant.

D. Fire hydrants servicing commercial and industrial areas shall be spaced a
maximum of 300 feet as measured along the edge of pavement.

E. Use Detail Nos. 3.1, 4.1 and 5.1 when applicable.
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2.06 Valve Size and Location

A. Valves shall be of the same size as the pipe in which the valve is situated,
unless noted otherwise.

B. A corporation valve shall be situated at the tap location into a water main of a
three-quarter (3/4) inch or one (1) inch service line.

C. A ball valve shall be situated downstream of tapping saddle or tapping sleeve
when tapping into a water main or force main with a 1-1/2 inch or two (2) inch
service line. The ball valve shall be situated within a meter vault.

D. Gate valves shall be situated in-line with water mains as follows, unless noted
otherwise. The placement of gate valves under pavement shall be allowed,
unless noted otherwise.

Attach tapping gate valve immediately downstream of tapping saddle or
tapping sleeve when tapping into water main or force main with a smaller
water main or service line.

Situate gate valve immediately downstream of a tee when connecting into a
water main.

Situate gate valve on each immediate side of a three (3)-way connection or
four (4)-way connection.

Situate gate valve immediately upstream of a fire hydrant when hydrant is
situated within street right-of-way.

Situate gate valve within street right-of-way when fire service extends
beyond right-of-way.

Situate gate valve in water mains at a maximum spacing of 2,000 feet.

Gate valve shall be situated outside of vault immediately upstream and
downstream of three (3) inch and larger water meter/check valve
assemblies.
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8. A slip type valve box shall be situated over a gate valve.

E. A curb stop shall be situated inside of meter box immediately upstream of five-
eighths (5/8) inch through two (2) inch water meter/check valve assemblies.

F. Use Detail No. 6.1 when applicable.

2.07 Water Line Depth

A. Water mains and service lines to fire hydrants shall have a minimum suitable
soil cover of four (4) feet. The depth of four (4) feet from finish grade to top of
pipe shall be determined as follows.

1. As measured from edge of pavement (top back-of-curb) when the finish
grade elevation of the pipe route is equal to or greater than adjacent
pavement elevation.

2. As measured from finish grade elevation of the pipe route when the pipe
route elevation is less than the adjacent pavement elevation.

3. Other depth approved by the CCWA Engineer.

B. Water mains crossing under a creek or ditch shall have a minimum suitable soill
cover of two (2) feet.

C. Water mains shall have a minimum 18-inch vertical separation from any sewer.

D. Service lines under pavement shall have a minimum suitable soil cover of 2.5
feet as measured from top of curb or top of pavement.

E. Service lines outside of pavement shall have a minimum suitable soil cover of
1.5 feet as measured from the meter.

F. Water mains 18 inches in diameter and larger shall be checked for buoyancy
when submerged in groundwater or situated within the 100-year flood zone.

G. Use Detail Nos. 1.1, 7.1 and 8.1 when applicable.
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2.08 Thrust Restraint

2.09

A. Thrust restraint shall be installed at all fittings, hydrants, valves and other

D.

locations deemed necessary by the CCWA Engineer.

Thrust restraints at hydrants and valves shall be accomplished by installing a
minimum of two (2) eyebolts on the hydrant or valve and tying to an adjacent
fitting or concrete tie-back using three-quarter (3/4) inch stainless steel
threaded rod.

. Thrust restraint at fittings shall be accomplished by using one of the following

methods.

1. Cast-in-place concrete blocking installed to dimensions as shown on thrust
block detail.

2. Restrained joint pipe and fittings installed upon approval by CCWA
Engineer.

Use Detail Nos. 3.1, 4.1, 9.1 and 10.1 when applicable.

Water Meters and Backflow Prevention

A.

All water usage including fire and irrigation shall be metered and have backflow
prevention devices.

All water usage shall be metered using a single meter when possible.

Meters shall be sized according to the anticipated demand and Division I,
Section 7 of this document.

. Each meter shall have a backflow device consisting of double check valve

assembly.
Water meters and backflow devices shall be housed in boxes or vaults.

Water meters and backflow devices shall be situated within the street right-of-
way or in an easement area.

Use Detail Nos. 11.1, 12.1, 13.1, 14.1, 15.1, 16.1 and 17.1 when applicable.
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A. The following section shall be used as a guideline for the design of gravity flow
sanitary sewer systems; pipe diameter not to exceed 36 inches.

B. Sanitary sewer system design shall incorporate the following CCWA Sewer
Use Ordinances:

1. Section 98-7 (F) — Grease Management Program.
2. Section 98-7 (G) — Oil/Water and Sand/Grit Interceptors.

C. The following certification shall be made by the Design Engineer and included
with Sanitary Sewer System construction notes:

“I certify that the proposed sanitary sewer system has been designed in
accordance with the CCWA Specification document titled “Standard
Specifications for Water Distribution Systems and Sanitary Sewer Systems”,
Latest Edition including all amendments.

3.02 Design Flow Rates

A. Design shall be based in the following average daily flow rates for single-family
and multi-family residences. Daily flow rates may be increased at the
discretion of the CCWA Engineer.

1. Residential House: 300 gallons per day per connection.
2. Apartment and Mobile Home: 233 gallons per day per unit.
3. Hotel and Motel: 126 gallon per day per room.

B. Design of industrial and commercial sanitary sewer flow rates shall be a
minimum of 1.5 times that of the design average daily water usage or as

approved by the CCWA Engineer.

C. A peaking factor of 3.0 shall be used when determining a “Peak Design Flow”.
The peaking factor may be changed at the discretion of the CCWA Engineer.
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3.03 Hydraulics

A. Gravity sewer pipe should be designed to carry “Peak Design Flow” at one-half
full.

B. Gravity sewer pipe shall have straight alignment and consistent grade change
between manholes.

C. Sewers shall yield mean velocities of not less than 2.0 feet per second based
on the Manning Formula using an "n" value of 0.013.

D. Recommended and absolute minimum pipe slopes for gravity sewer based on
the size of pipe to be installed are summarized in the following table.

Slope Requirements

Absolute Recommended
Diameter Minimum Minimum
6-inch 0.40% 0.70%
8-inch 0.40% 0.70%
10-inch 0.29% 0.50%
12-inch 0.22% 0.40%
14-inch 0.22% 0.40%
15-inch 0.15% 0.30%
16-inch 0.15% 0.30%
18-inch 0.12% 0.24%
20-inch 0.12% 0.24%
21-inch 0.10% 0.20%
24-inch 0.08% 0.16%
27-inch 0.07% 0.14%
30-inch 0.06% 0.12%
36-inch 0.05% 0.10%

E. Sewers with slopes less than the recommended minimum may be accepted on
a site by site basis.

F. The over sizing of pipe to meet minimum grade requirements shall be
prohibited.
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G. Atangent at a terminal manhole shall have a minimum slope of 1.00 %.

3.04

H.

K.

The maximum slope of a gravity sewer shall be 15.0%. When approved by the
CCWA Engineer, slopes between 15.0% and 20.0% may be used with the
addition of concrete anchors (dead man). The Developer's Engineer shall
determine the size and spacing of anchors. The CCWA Engineer shall approve
all anchor designs.

When increasing the size of gravity sewer pipe, pipe crowns shall be matched
at manholes.

Angle formed by alignment of influent and effluent sewer pipe at manhole shall
be greater than (>) or equal (=) to 90° and less than (<) or = to 270°.

The surcharging of manholes shall be prohibited.

Sewer Material and Size

A.

Sewer outfall, sewer main and lateral pipe and associated fittings shall be
ductile iron or PVC.

. Sewer pipe assembly shall be push-on joint unless indicated otherwise.

. Transition coupling used to connect pipes of differing material shall be rigid and

made of steel and/or ductile iron or other material approved by the CCWA
Engineer.

Sewer outfalls and sewer mains shall have a minimum diameter of eight (8)
inches.

. Laterals shall have a minimum diameter of six (6) inches.

Sewers of PVC shall not exceed eighteen (18) inches in diameter.

. Sewers eighteen (18) inches in diameter and larger shall be checked for

buoyancy when submerged in groundwater or situated within the 100-year
flood zone.
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3.05 Sewer Location

A. Situate sewer outfalls and mains at the centerline of a right-of-way when
possible or at the centerline of an easement.

B. Sewer outfalls and mains shall have a minimum ten (10) foot horizontal
separation from any water main.

C. Lateral from the sewer main to the structure being served shall be located
nearest the center of the property as practical. A separate lateral shall service
each property.

D. When possible, route laterals to manholes rather than direct connection into
sewer main and as follows.

1. Lateral connections into an in-line manhole shall be limited to two (2).
2. Lateral connections into a terminal manhole shall be limited to three (3).

3. Invert of a lateral connection at a manhole shall be installed at an elevation
not greater than (2) two feet above the invert of the manhole.

E. Sewer outfalls, mains and laterals constructed parallel to streams shall be
located such that the nearest area of disturbed soil is greater than 25 feet from
the stream bank.

F. Sewers shall not be installed under or over any lake, reservoir or detention
pond.

G. No sewer system component shall be constructed on solid waste landfills.

H. No sewer system component shall be constructed to serve a structure that is
constructed on or to be constructed on a solid waste landfill.

I. Each sewer outfall, sewer main and lateral shall be locatable by means of
mylar tape, wire or other method approved by the CCWA Engineer.

J. Use Detail No. 1.1, 2.2 and 2.3 when applicable.
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3.06 Sewer Depth and Structural Integrity

A. Sewer outfalls and mains shall have a minimum suitable soil cover of four (4)
feet or other depth approved by the CCWA Engineer.

B. Sewer main shall be situated at a depth as to allow lateral to be constructed at
a minimum two (2) percent slope from sewer main to probable structure
location on each lot to be served assuming lateral is three (3) feet in depth at
probable structure location.

C. Vertical connection of a lateral into a sewer main shall be prohibited.

D. Top of pipe shall be two (2) feet below any stream or ditch when crossed or
paralleled.

E. DIP shall be used for the following conditions.

1. Where depth of soil cover is less than four (4) feet before or after sewer
installation.

2. Where depth of soil cover is greater than fifteen (15) feet before or after
sewer installation.

3. Where sewer crosses over or under a storm drain pipe.
4. Where sewer crosses over or under a water main.
5. Where sewer crosses under a stream or ditch.

6. Other locations deemed necessary by the CCWA Engineer.

F. When a sewer crosses under a stream, a minimum of two (2) cast-in-place
concrete collars shall be installed on the pipe, down gradient from the stream.

G. Sewers shall have a minimum 18-inch vertical separation from any water main.

H. Use Detail Nos. 18.1, 19.1 and 20.1 when applicable.
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3.07 Manhole Location and Spacing

A. Provide a manhole at each change in grade, pipe size, alignment, intersection
and at terminal point of sewer.

B. Space manholes a maximum of 400 feet of continuous run for pipes 16 inches
in diameter and smaller.

C. Space manholes a maximum of 500 feet of continuous run for pipes 18 inches
in diameter and larger.

D. Manholes situated within the 100-year flood elevation zone shall have top of
cover elevations above the 100-year flood elevation or cover shall be with
gasket and bolted down.

E. Manholes situated within the 100-year flood elevation zone and/or the
groundwater table shall be checked for buoyancy.

F. Manhole inverts shall be constructed to provide a smooth transition between
influent and effluent piping.

G. Manholes situated in pavement shall have top of covers level with finished
grade.

H. Manholes situated in non-paved areas shall have top of covers a minimum of
twelve (12) inches above finished grade.

I. Use Detail No. 21.1 when applicable.
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401 General

The following section shall be used as a guideline for the design of force mains
where the pipe diameter does not exceed 36 inches.

4.02 Hydraulics

A. Force mains shall be sized to allow for a minimum velocity of 2 ft/s and a
maximum velocity of 5 ft/s.

B. Sanitary sewer force mains shall not flow down grade into a receiving manhole.

C. Combination air release/vacuum valves shall be installed in force mains at all
high points of elevation and spaced along apparent flat routes as determined
by the CCWA Engineer.

4.03 Force Main Material and Size

A. Force mains and associated fittings shall be ductile iron with a minimum
diameter of four (4) inches.

B. Water main pipe assembly shall be push-on joint unless indicated otherwise.

C. Water main pipe assembly in a bore casing shall be restrained joint unless
indicated otherwise.

4.04 Force Main Location

A. Force mains shall be situated outside of pavement within a street right-of-way
near the boundary of the right-of-way or centered within an easement.

B. Water distribution and raw water force mains shall be located on the opposite
side of pavement from a sewer when possible and/or shall have a minimum ten

(10) foot horizontal separation from any sewer.

C. Force mains constructed parallel to streams shall be located such that the
nearest area of disturbed soil is greater than 25 feet from the stream bank.
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D. No force main shall be constructed on solid waste landfills.

E. No force main shall be constructed to serve a component that is constructed on
or to be constructed on a solid waste landfill.

F. Each force main shall be locatable by means of detection tape or wire as
approved by the CCWA Engineer.

4.05 Force Main Depth

A. Force mains shall have a minimum suitable soil cover of four (4) feet. Depth
from finish grade to top of pipe shall be determined as follows.

1. As measured from edge of pavement when pipe route existing/finish grade
elevation is equal to or greater than adjacent pavement elevation.

2. As measured from pipe route existing/finish grade elevation when the route
elevation is less than the adjacent pavement.

3. Other depth approved by the CCWA Engineer.

B. Force main crossing under a creek or ditch shall have a minimum suitable soil
cover of two (2) feet.

C. Water distribution force mains shall have a minimum eighteen (18) inch vertical
separation from any sewer.

D. Force mains eighteen (18) inches in diameter and larger shall be checked for
buoyancy when submerged in groundwater or situated within the 100-year

flood zone.

E. Use Detail Nos. 7.1 and 8.1 when applicable.
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4.06 Thrust Restraint

4.07

A. Thrust restraint shall be installed at all fittings and other locations deemed
necessary by the CCWA Engineer.

B. Thrust restraint at fittings shall be accomplished by using one of the following
methods.

1. Cast-in-place concrete blocking installed to dimensions as shown on thrust
block detail.

2. Restrained joint pipe and fittings installed upon approval by CCWA
Engineer.

C. Use Detail No. 9.1 when applicable.
Combination Air Vacuum/Release Valves

A. Combination air vacuum/release valves shall be sized according to the
manufacturer’'s recommendations.

B. Valves designated for use with water or sewage shall be used on the
respective system.

C. Valve shall be housed in a “dog house” style manhole.

D. Use Detail No. 22.1 when applicable.
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5.01 General
A. This section shall be used as a guideline for the design of aerial pipe that
pertains to water distribution piping and sanitary sewers.
B. Requirements of Division Il, Sections 2, 3 and 4, where applicable, shall apply
to the design of aerial piping.
C. A pipe that crosses over a perennial or annual stream must not cause an

5.02

5.03

impedance to navigation or cause water to pool upstream of the pipe.

Aerial Pipe Material

A.

B.

C.

Aerial pipe shall be ductile iron or steel.
Aerial pipe assembly shall comply with manufacturers’ recommendations.

Aerial pipe fittings shall comply with manufacturers’ recommendations and
specifications herein.

Aerial Pipe Support

A.

Aerial pipe supports shall be situated on suitable soils. Prior to support design,
soils beneath proposed aerial pipe route shall be examined by a soils testing
company for bearing capacity and suitability for construction. A soils report
shall accompany the proposed aerial route.

Aerial pipe support spacing shall not exceed 40 feet. Aerial pipe support
spacing shall be based on results of the soil's bearing capacity and spacing
recommendations of the pipe and fitting manufacturers.

. Aerial pipe supports shall be comprised of concrete piers set atop concrete

spread footings. Spread footing size shall be based on results of the soil's
bearing capacity and reactive forces within the aerial pipe.

Minimum pier diameters and footing sizes shall be as summarized in Detail No.
23.1.

. Pipe shall be secured to piers as indicated on Detail No. 23.1.

Use Detail No. 23.1 when applicable.
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A. This section shall be used as a guideline for the design of lift stations capable

of pumping up to 700 gallons per minute.

Pumps, motors and associated components that produce a complete lift station
shall be furnished as a package by a single manufacture.

. A backup power system shall be provided for each lift station.

Lift stations shall be monitored from remote location via SCADA. A single
supplier shall furnish all components of the SCADA system.

Material requirements specific to lift stations, stand-by power and SCADA are
included in this section.

A minimum of two (2) sets of operational and equipment manuals for each
component of the lift station, backup power system and SCADA system shall
be provided prior to final acceptance.

. The following information shall be submitted and approved prior to plan approval.

a) 100-year flood elevation contour; electrical and mechanical components
shall be situated above the 100-year flood elevation.

b) Total Dynamic Head (friction loss through force main, static head, friction
loss through pumps and suction piping).

c) Pump Net Positive Suction Head available and required.

d) Pump operating system curve plotted onto manufactures’ pump curve.

e) Pump cycle time.

f) Wet well buoyancy calculation.

g) Radio communication path survey.

6.02 Lift Station Package

A.

Pumps
1. A minimum of two (2) above ground self-priming centrifugal pumps of the

same size and capable of passing a three (3) inch diameter sphere shall be
provided.
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2. Pumps shall be generally as follows.

a) Pump casing shall be Gray Iron No. 30.

b) Impeller shall be open type, 2 vanes, 60-40-18 ductile iron.

c) Impeller shaft shall be 4140 alloy steel.

d) Wear plate shall be replaceable 1020 steel.

e) Cover plate (removable), bearing housing, seal plate and flanges (class
125#) shall be Gray Iron No. 30.

f) Flap valve shall be neoprene.

g) Bearings shall be open ball with oil lubrication.

h) O-rings shall be Buna N.

i) Oil level sight gauge.

J) Pressure relief valve (brass).

k) Lifting eye.

[) Pump casing shall be coated with a prime coat of a zinc based synthetic
primer and finish coat be automotive grade acrylic enamel (white color).

3. Pumps shall be sized so that the operational system curve intersects the
middle one-third portion of the pump operational curve. Each pump shall
have the discharge capacity to overcome the development's peak
discharge. Components shall be sized to provide two (2) to five (5) pump
cycles per hour at average daily flow conditions.

4. Power shall be transmitted to pump by means of a V-belt drive assembly.
Each drive assembly shall have a minimum of two (2) V-belts. Drive
assemblies shall be enclosed on all sides by solid or perforated sheet metal.

5. Each pump shall be equipped with an automatic air release valve assembly.
Valves shall open automatically during pump priming or re-priming cycle
and shall close automatically at pump full flow to eliminate re-circulation of
liquid to the wet well.

6. Each pump shall be equipped with suction and discharge pressure gauges
mounted on a resilient panel. Pressure gauges shall be as follows.
a) Four (4) inches in diameter.
b) Glycerin filled for “no shock”.
c) Graduated from a 0-inch to 70-inch water column.
d) Equipped with brass shut off valves and fittings.
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6. The following list of spare pump parts shall be provided for each lift station.
a) One (1) cover plate O-ring.
b) One (1) rotating assembly O-ring.
c) One (1) mechanical seal.
d) One (1) set of rotating assembly shims.

Acceptable Manufacture - Model
Gorman-Rupp Company — Super “T” Series.
Other Approved.

B. Electrical

1. Each pump shall be equipped with a motor sized so that the pump
operational system curve intersects the middle one-third portion of the pump
operational curve. Motor shall not be overloaded at the design condition or
at any head in the operational system curve. Each motor shall be generally
as follows.

a) Horizontal, open drip proof, induction type.

b) Produce a normal starting torque with low starting current
characteristics.

c) Require 3-Phase, AC electric current.

d) Copper windings.

e) Housed in NEMA design cast iron frame.

f) Frame and housing shall be coated with a prime coat of a zinc based
synthetic primer and finish coat be automotive grade acrylic enamel
(white color).

Acceptable Manufacturer
Toshiba.
Other Approved.

2. Electrical control components shall be housed in a NEMA 3R stainless steel
panel enclosure.
a) Control components shall be mounted to a removable back panel that is
secured to the enclosure.
b) Enclosure door shall be gasketed with neoprene, hinged and equipped
with captive closing hardware.
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A circuit breaker shall be provided for each pump motor.

a) A padlocking operating mechanism shall be installed on each motor
circuit breaker.

b) Operator handles for the mechanism shall be located on the exterior of
the control compartment door, with interlocks which permit the door to
be opened only when circuit breakers are in the “Off” position.

A NEMA rated magnetic motor starter shall be provided for each pump

motor.

a) Power contacts shall be double-break and made of cadmium oxide
silver.

b) Motor starters shall be equipped to provide under voltage release and
overload protection on all three phases.

c) Motor starter contacts shall be easily replaceable without removing the
motor starter from its mounted position.

d) Motors having a 20-horse power rating or larger shall be equipped with
soft start.

Motor overload relays shall be provided and have visual trip indication with
trip-free operation. Reset buttons shall permit resetting of each motor
without opening control panel door.

Control circuits shall be protected by a circuit breaker which shall be
connected in such a manner as to allow control power to be disconnected
from all control circuits.

A Hand-Off-Auto switch shall be provided for each pump to permit manual
start and stop of each pump individually and to select automatic operation of
each pump under control of the level control system.

A three position sequence selector shall be provided to select the automatic
alternation of the pumps or to select pump number 1 to be the lead pump
for each pumping cycle or to select pump number 2 to be the lead pump for
each pumping cycle.

A run indication light for each pump shall be mounted on the panel
enclosure. Light shall indicate that the motor is or should be running.
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10.A thermostat shall be mounted on each pump to detect high temperature.
Should excessive temperature exist, protection circuitry shall override level
control system and turn off pump motors to protect against excessive
temperatures. An indicator light shall be located on front of control panel.
Pump shall remain locked out until pump motor is manually reset.

11.Elapse time indicator shall be mounted on each motor to indicate total run
time in hours and tenths of hours.

C. Liquid Level Control

1. Liquid Level in wet well shall be monitored via “Electronic Pressure Switch
2000” (EPS-2000 controller) and shall include integral components to sense
pressure conditions. The controller shall be equipped as follows.

a) Level control electrical enclosure: NEMA 1 stainless steel.

b) EMI and RFI suppression.

c) DC-current power supply and 108 — 132/60/1 AC-current.

d) Function in temperature range of 0° F through 131°F.

e) Control range from zero (0) to twelve (12) feet with a repeat capacity of
+/- 0.1 feet.

f) Equipped with pump start delays preset at a fixed time delay of five (5)
seconds to prevent simultaneous motor starts.

2. Provide high water alarm visible indicator on control panel. Maintain alarm
signal until manual reset.

3. Provide high water alarm audio indicator. Maintain alarm signal until
manual reset of silence circuit.

4. Discrete output signal wiring shall be installed on pre-wired terminal blocks
for SCADA monitoring. The signal output shall be for wet well high level,
pump motor temperature and pump operation status.

5. Provide the following liquid level elevations on design drawings: Lead Pump
“On”, Lead Pump “Off”, Lag Pump “On”, Lag Pump “Off", High Water Alarm.

D. Suction and Discharge Piping
1. Piping shall be minimum 4-inch diameter, flanged, ductile iron.

2. The following shall be provided on the suction side of the pumps.
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a) Provide a flanged customer connection on each suction line drilled to a
standard 125# template.

b) Provide long radius 90° reducing elbow at each pump. Elbow shall be
no smaller than 4-inch diameter.

c) Provide long radius 90° reducing elbow at intake of each suction line.
Elbow shall be 2-inches in diameter larger than the suction line. The
elbow shall be aligned to the center of the wet well.

3. The following shall be provided on the discharge side of the pumps.
a) Provide a flanged customer connection on discharge side drilled to a
standard 125# template.
b) Provide a stainless steel swing check valve at each pump.
c) Provide a 3-way non-lubricated, taper type, plug valve providing drip
tight shutoff.

4. Provide equivalent sized 2-way plug valve and tee at header pipe to permit
emergency access to discharge force main after isolation of pumps.

a) Valve body shall be cast iron with flanged end connections drilled to a
standard 125# template.

b) Valve shall be of the non-lubricated type, furnished with a drip-tight
shutoff plug mounted in stainless steel or Teflon over phenolic bearings
and shall have a resilient facing bonded to the sealing surface.

c) Bypass connection shall be accessible behind the hinged access panel
on the wet well side of the station enclosure and shall terminate with a
male OPW type quick connect fitting.

E. Equipment Enclosure

1. Equipment Enclosure shall consist of fiberglass reinforced orthophthalic
polyester resin, containing no fillers, with a minimum of 30% glass fibers
approximately 1-1/4 inch long and a maximum of 70% resin.

2. Fiberglass shall be a minimum of 3/16-inch thick and exterior side coated
with “green” pigmented resin. Interior side of fiberglass shall be coated with
a polyester-rich resin or gel.

3. Enclosure style shall be one of the following.
a) Enclosure shall consist of four (4) vertical corner panels, one (1) roof
panel and four (4) hinged access panels. Hinged panels shall be
secured
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F.

by key lockable handle operating a two-point latch. Locks shall be
keyed to the standard CCWA configuration.

b) Enclosure shall be of the quanset type with movable cover that slides to
right or left for access to enclosure. A separate access door shall be
provided for routine maintenance.

. Enclosure shall be equipped with louvered vent with sliding door for

ventilation.

. Enclosure shall be equipped with a roof or wall mounted ventilation fan,

thermostatically controlled to operate above the temperatures of 70°F. Fan
motor and control circuit shall be protected by a thermal-magnetic air circuit
breaker.

. Enclosure shall be equipped with a duplex GFI utility receptacle providing

115 volt, AC-current. Receptacle shall be protected by a 15-amp thermal-
magnetic circuit breaker.

. Enclosure shall be equipped with a space heater (1300/1500 watt) AC-

current with chord and grounding plug.

. Enclosure shall be equipped with a 200-watt light. Fixture shall be vapor

tight and centrally located to provide light to all components within
enclosure. Light circuit shall be protected by a thermal-magnetic air circuit
breaker.

Use Detail Nos. 24.1 and 25.1 when applicable.

Acceptable Manufacturer for Lift Station Package

1. Gorman — Rupp Company.
2. Other Approved.

6.03 Backup Power System

A. Each lift station shall be equipped with one (1) preassembled (factory built),

skid-mounted, weatherproof, backup power system.

1. The backup power system shall monitor the incoming electrical utility and,

should power from the utility be interrupted, supply the power required to
operate one lift station pump motor and required controllers.
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2. Backup power system shall perform using a maximum 85% of its rated
capacity to operate two (2) motors in series or four (4) motors in staged
series based on the pump motor’s calculated load. System shall provide for
a 10 to 15 second delay for start-up of the second motor(s); a 20 kw
generator is a minimum.

3. Backup power system within 100 feet of an occupied structure shall be
equipped with a sound attenuation device to reduce noise levels to less
than 80 decibels.

4. A five (5) year warranty shall be provided for the backup power system.

B. The backup power system shall supply three-phase power and be generally
equipped as follows.

1. Enclosure; enclosure shall house all components of the backup power
system and shall include as a minimum the following.
a) Seamless fiberglass cowling as follows.

b)

1)

2)

3)

4)
5)

6)

Fiberglass shall have a gel coating of suitable thickness and density
to provide durability, abrasion resistance, color fastness, gloss
retention and shall be impervious to sewage, grease, oil, diesel or
other common chemicals.

Walls and ceiling shall be solid fiberglass having minimum 3/16 inch
thickness and constructed in accordance with ASTM D-579.
Enclosure shall be capable of withstanding a wind load of 85 miles
per hour. The roof shall be capable of withstanding a minimum
loading of 30 psf. All beams and trusses shall be fiberglass.
Exterior color of enclosure shall be white.

Tip-up design equipped with mounted gas cylinders such that
operator shall not exert more than 25 pounds of lifting force to tip the
enclosure to the full open position.

Enclosure shall be hinged securely at one end to a steel base.
Hinges shall be for heavy duty use, cadmium plated and epoxy
coated.

Steel base as follows.

1)
2)

Base shall of size to accommodate fiberglass cowling.
Base shall be constructed of steel channel with transverse mid
beams supporting a ¥ inch thick steel deck.
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3) All steel surfaces shall be prepared to a SSPC —SP6 condition and
finished with an epoxy coating system.

4) Steel base shall be fitted with an integral doubled wall fuel tank
having such capacity as to supply engine/generator set for a 24-hour
continuous operation period. Diesel fuel tank shall be furnished with
a bacteria inhibitor to prevent bacteria buildup.

Louvers as follows.

1) Engine intake and exhaust louvers sized to provide sufficient air for
both cooling and combustion.

2) Louvers shall be 2 inch multi-blade, minimum 12-gauge anodized
aluminum, 6063-T5 alloy with removable 5/8 inch aluminum mesh.

3) A duct assembly shall be provided between the engine radiator and
the exhaust louver.

4) Louvers and duct assemblies shall be factory installed.

2. Engine/generator; engine/generator set shall be manufactured by
Onan/Cummings and include as a minimum the following.

a)
b)

C)
d)
e)

Electric starter.

Positive displacement full pressure, lubrication oil pump with full flow
lubrication oil filters.

Engine speed governor.

Battery and battery charging alternator with solid state regulator.

Fuel system as follows.

1) No.2 diesel fuel.

2) Replaceable dry element air cleaner, air supply, return and vent

lines.

f)
9)

3) Fuel filter with replacement element.

4) Engine driven displacement fuel pump.

5) Fuel system piping. Piping shall be black iron.

Engine mounted thermostatically controlled water jacket heaters.
Engine cooling system as follows.

1) Engine mounted radiator system.

2) Belt driven pusher fan.

3) Coolant liquid and pump.

4) Thermostat temperature control.

5) Radiator with duct adapter flange.

Date: 03 January 2006



Clayton County Water Authority
Standard Specifications for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition

DIVISION I

DESIGN REQUIREMENTS

SECTION 6: LIFT STATIONS Page 11-6.10

h) Exhaust system as follows.

)

K)

1)
2)
3)

4)

Spiral type exhaust muffler. Muffler weight shall not be supported by
the engine.

Exhaust piping shall be routed through the side wall of the backup
power system’s base and terminated outside enclosure.

Piping outside enclosure shall be insulated with a minimum 2-inch
thick calcium silicate thermal insulation with aluminum shroud.
Provide sound attenuation as required.

Engine protective devices to indicate alarm and engine shutdown as
follows. Provide as discreet outputs for SCADA monitoring.

1)
2)
3)
4)
5)
6)
7)
8)

Low coolant temperature alarm.

Low coolant level shutdown.

Low lubrication oil pressure alarm and shutdown.
High coolant temperature alarm and shutdown.
Over speed shutdown.

Over crank lockout.

Transfer switch off.

External warning light. (outside cowling).

Alternator shall be as follows.

1)
2)

3)

4)

3-phase, broad range, reconnectable with12 leads.

Single bearing and directly coupled to the drive engine through a
flexible coupling for self alignment.

4-pole, revolving field type with static exciter and magnetic amplifier
voltage regulator. Voltage regulation shall be within +/- 5% of the
rated voltage. Sustained voltage dip shall be less than 12% of rated
voltage when full load and rated power factor is applied. Recovery to
stable operation shall occur within two (2) seconds.

Alternator, exciter and voltage regulator shall be manufactured by the
same manufacturer as the engine/generator.

The following set controls shall be included on a lighted unit mounted
control module.

1)
2)
3)
4)
5)
6)

Oil pressure gauge.

Coolant temperature gauge.

Running time meter.

Charge rate ammeter.

Manual reset field circuit breaker.

Manual selector switch (Run-Stop-Remote).
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7)
8)

Remote two (2) wire start control.
Automatic engine shutdown.

The following set control indicator lamps shall be on a mounted control
module.

1)
2)
3)
4)
5)
6)
7)

Run.

Fault.

Overcrank.

Overspeed.

Switch Off.

Low Engine Temperature.
Low Oil Pressure.

3. Automatic transfer switch shall be manufactured by the same
engine/generator set manufacture and include as a minimum the following.
a) Switch shall be rated for.

b)

1)

2)

3)

4)
5)

Continuous operation over an ambient temperature range of -25° to
125 ° Fahrenheit.

All classes of load, both inductive and noninductive at 600 volts and
tungsten lamp loads at 250 volts.

To close on an inrush current up to and including 20 times the
continuous rating of the switch without welding or excessive burning
of the contacts.

To switch loads up to and including its interrupting current capacity.
To endure 6,000 cycles of operation at rated current at a rate of 6
cycles per minute without failure; one cycle shall consist of one
complete opening and closing of both sets of contacts on an inrush
current 10 times the continuous rating of the switch.

Switch shall have the following mechanical characteristics.

1)
2)
3)

4)
5)

Terminal lugs for either copper or aluminum wire with cadmium oxide
contacts.

Mechanical and electrical interlocks to prevent simultaneous
energizing of both normal and emergency services.

Mechanically held on both normal and emergency sides.

3-pole with solid neutral

25-amp rated auxiliary contacts, two (2) on the line side, three (3) on
the emergency side.
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c) Switch shall have the following control logic.

1)

2)

3)

4)

5)

6)

7)

Signals engine/generator set to start in the event of a power
interruption. A solid state time delay start shall be provided
adjustable from 0 to 6 seconds.

Monitors each ungrounded line with an adjustable voltage, solid state
under voltage sensor to sense a decrease of voltage below a set
point or a loss of voltage on any phase of the normal power source.
Retransfers the load to the line after normal power restoration.
Signals engine/generator set to stop after load retransfer to normal
source.

Provides a battery float charger to maintain fully charged cranking
batteries.

Provides test switch to simulate an interruption of power from the
normal source.

Provides an exerciser clock and selector switch (Load/Without Load)
to automatically start the engine/generator set at regular intervals
and allows it to run for a preset time period with load or without load.

d) Indicating lamps and meters shall be mounted for easy reading without
opening doors.

1)

2)

Indicating lamps shall include Green lamp (normal) and Red lamp
(emergency) to indicate which source is supplying power to the load.

Meter shall include Charge Meter to monitor battery charger output
current.

e) The complete automatic transfer switch shall be mounted in a NEMA 1
rated enclosure, installed within the backup power system enclosure and
wired to the engine/generator set at the manufacturer’s facility.

Acceptable Manufacturer

1. Precision Systems.
2. Other Approved.
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6.04 Telemetry
A. General

1. The lift station shall be equipped with a functioning radio-based telemetry
system that is compatible with the existing CCWA Wastewater SCADA
system.

2. The central computer system (CS) for the CCWA Wastewater SCADA
system is situated at the CCWA facility located at 8890 Roberts Road in
Jonesboro, Clayton County.

3. The lift station SCADA system design shall be completed in two (2) phases.

A. Phase One. A radio survey shall be performed to determine the
feasibility and scope of the radio communication path from the CS to the
Lift Station site. The radio survey shall be submitted to and approved by
the CCWA prior to CCWA approval of the development’s proposed
sewer system design.

Acceptable Supplier

1. Industrial Control Systems, Inc., Sandston, Virginia (804) 737-1700.
2. Bristol Babcock, Inc., Altamonte Springs, Florida (860) 945-2200.
3. Whitaker Electric Company, Inc., Appling, Georgia (706) 556-9692.
4. Other Approved.

B. Phase Two. One Process Instrumentation and Control System Supplier
shall provide a complete SCADA system including but not limited to a
remote telemetry unit (RTU), radio communication equipment, and
necessary accessories. The system supplier shall provide all necessary
hardware modifications and software programming of all computers and
RTUs associated with SCADA system including necessary program
modifications at the CS.

Acceptable Supplier

1. Industrial Control Systems, Inc., Sandston, Virginia (804) 737-1700.
2. Curry Control Company, Lakeland, Florida (863) 646-5781.

3. Other Approved.
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B. Radio Survey — Phase One

1. Complete a radio survey to determine communication path from central
CCWA SCADA system to lift station site. Coordinate site activities with the
CCWA.

a) Record coordinates at each site and identify their specific location on
topography mapping software.

b) Generate terrain and radio path analysis profiles. Profiles shall be used
to calculate the line-of-site radio path between the desired locations
including projected tower height. Profiles shall then be used to identify
potential interference and/or the feasibility of each potential radio path.

2. Transmit controlled radio signals between potential sites of interest and
measure the quality and strength of the received signal. Use the specific
radio to be used in the actual application using the same power level that
will be used under normal operating conditions.

3. Provide results of radio survey and recommendations in the form of a report
to the CCWA for review. Include the following items (as a minimum) in the
report.

a) Topographic map showing central CCWA SCADA system site, proposed
lift station site and radio path including repeaters (if necessary).

b) Test Methods.

c) Site Coordinates.

d) Test Equipment and Recommendations.

e) Radio Paths Measured.

f) Antenna Height Recommendations

g) System Recommendation

4. The CCWA shall approve the radio survey’s results and recommendations
prior to proceeding with the design of the lift station SCADA system.
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C. Remote Telemetry Unit — Phase Two

1. Remote Telemetry Unit (RTU) shall provide the interface between field
signals and the CS. The RTU shall distribute communication, acquire data
and control functions for the SCADA system. The following is a minimal list
of functions required to be monitored; more functions may be required (i.e.
for series staged station) or at the discretion of the CCWA.

a)
b)

c)

d)
e)
f)
9)

h)

Generator Fail: Alarm if the generator is in a failed condition.

Pumps 1 and 2 Run Status: Display the pump ON or OFF status.
Calculate the pump elapsed runtime. Allow the runtime to be manually
reset at the operator workstation.

Pumps 1 and 2 Remote Run/Stop: Provide for the pump to be remotely
started and stopped. The remote start and stop function shall operate
only in the pump local selector switch is in the AUTO position.

Pumps 1 and 2 High Temperature: Alarm on pump high temperature.
Pumps 1 and 2 Pressure: Display continuous pump suction and
discharge pressures.

Lift Station Level: Display continuous lift station wet well liquid level.
Alarm on Low Level in wet well (Less than 4.25mA dc signal).

High Water Level Alarm: Display if the High Water Level switch is
activated.

RTU Power Monitoring: Alarm on AC power failure or Low Battery
Power.

2. Performance.

a)

b)
c)

d)

RTU shall operate as a subordinate to the CS. RTU shall have all data

acquisition, communication and control function necessary to interface

with CS.

RTU shall support full or partial scan by the CS.

Data acquisition functions shall include but are not limited to the

following.

1) RTU shall scan all input points at least every second for current

value.

2) Store in buffer memory: currents values of all I/O, pulse input
accumulations and filtered values of analog inputs.

3) RTU response to interrogations shall use the buffer memory
contents.

All analog inputs have first order exponential digital filtering with

programmable filter constants downloaded from the CS.

1) Default values for filter constants stored in ROM.
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2) Filter constants expressed as time constants, range from 10 to 100
seconds with corresponding sample intervals ranging from 1 to 10
seconds.

3) As a minimum, filter constants individually adjustable by RTU.

4) Individual filter constants not required per analog input point.

RTU shall utilize real-time, multitasking firmware to implement system

communication protocol, local data acquisition and control functions.

1) Shutdown due to loss of power shall not result in the loss of
programs.

2) Startup after restoration of power shall not require manual or CS
intervention.

3) Upon startup, RTU shall configure itself for its connected inputs and
outputs and use default values for all initializations. RTU shall
indicate its power reset condition to the CS in its reply to the first
scan after reset. The CS shall then download all revised initialization
constants. Firmware design utilizes a watchdog timer to monitor
proper operation.

f) All integrated circuits are second sourced.

3. Interfaces
a) Types

b)

1) With communication circuits to the CS.

2) With lift station input and output signals.

3) With power source.

RTU shall use a radio communication link utilizing a modem suitable for

interface with the radio. Radio shall operate at a 9,600 baud with

characteristics to match limitations of the radio channel. The RTU
communicates with the CS at 9,600 baud in a asynchronous or
synchronous format in a half-duplex mode over a party line channel.

Input/Output

1) All Input/Output (I/0O) points shall be in accordance with ANSI
C37.90.

2) Discrete Inputs (DI) shall be external with normally open or normally
closed contacts. RTU impresses a dc voltage on the contact to read
their status. Internal RTU logic optically isolated from external
contacts. Provide means to limit read current to 100 mA maximum.
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d)

3)

4)

5)

Noise filters or other techniques shall be utilized to reject short time
constant noise, contact bounce and 60-Hz pickup.

Analog Inputs (Al) shall be 4 to 20 mA dc signals in accordance with
ISA S50.1 and be fully isolated with a maximum impedance of 250
ohms. Accuracy shall be +/- 0.25% of full scale under all operating
temperature conditions. Common mode rejection is at a 100 dB
minimum. Normal mode noise rejection is at a 40 dB minimum for
frequencies of 60Hz and above.

Discrete Outputs (DO) shall have interposing relays with SPDT
contact. Relays shall have a 5-amp rating and suited for 100,000
operations at 25° C. DO shall be Latch Type or Momentary Type.
Latch Type Output shall not change state on loss of power by RTU.
Momentary Type Output shall be single pulse with an adjustable
duration ranging from 0.2 to 2 seconds.

Analog Outputs (AO) shall be 4 to 20 mA dc signals in accordance
with ISA S50.1, Type 2, Class L and be fully isolated. Accuracy shall
be +/- 0.25% of full scale under all operating temperature conditions.
Resolution shall be 0.1% of full scale or better.

Power

1)

2)

3)

4)

RTU shall operate on 117-volt rms. The RTU shall have internal
power On/Off switch and an On status LED.

Power supply shall have an ac/dc converter, a battery charger and
dc/dc converters. Power supply shall trickle charge battery when ac
power is On and fail over to battery when ac power is Off.

Provide batteries sufficient to power RTU for a minimum of four (4)
hours after loss of 117-volt ac power. Battery shall be of the sealed
lead acid/calcium gelled electrolyte maintenance free type with rated
trickle charge life in excess of two (2) years.

RTU shall have an ac power fail detection circuit relay. A Discrete
Input shall be created upon detection of an ac power failure.

Acceptable Manufacturer — Product

1. Allen Bradley — Micrologix 1500.
2. Other Approved.
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D. Panel Fabrication — Phase Two

1. Panel including all components (i.e. instruments, wiring and enclosure) shall
be fabricated at the Process Instrumentation and Control System Supplier’s
factory.

2. Provide temperature control as follows.

a)

b)

Panel shall be sized to adequately dissipate heat from components
mounted inside panel or in panel face.

Panel shall have thermostatically controlled space heater to maintain
internal panel temperature above dew point.

3. Provide electrical as follows.

a)

b)

d)

f)

Feeder circuits.

1) One or more 120V ac, 60Hz.

2) Provide for feeder circuit conduit entry.

3) Provide terminal board for termination of wires.

Panel Power.

1) Provide main circuit breaker and a circuit breaker on each individual
branch circuit distributed from panel.

2) Branch circuit shall blow only branch breaker and not trip main
breaker.

3) Breakers shall be located to provide clear view and accessibility
when panel door is opened.

Circuit Wiring.

1) A maximum of 20 devices shall be on a single circuit.

2) Multiple units shall perform parallel operations.

3) Provide for panel lighting and service duplex outlet on separate 15-
amp 120V ac branch circuit.

Signal Distribution.

1) 4 to 20 mA dc signals may be distributed as 1 to 5V dc within panel.

2) 4 to 20 mA dc signals shall be isolated outside panel.

3) Signal wiring shall be twisted, shielded pairs.

Signal Switching.

1) Use dry circuit type relays or switches.

2) 4 to 20 mA loops shall not be interrupted during switching.

Relays.
1) General: Plug-in type socket to rail mounting.

2) General: Provide dust cover and hold-down clips with relay
enclosure.

Date: 03 January 2006



Clayton County Water Authority
Standard Specifications for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition

DIVISION I

DESIGN REQUIREMENTS

SECTION 6: LIFT STATIONS Page 11-6.19

9)

h)

3)

4)

5)

6)

Signal switch relay with gold or silver contact material having an
expected mechanical life of 10,000,000 operations and expected
electrical life at rated load of 100,000 operations with an LED or neon
indicator lamp.

Control circuit switch relay (non-latching) with silver cadmium oxide
alloy contact having an expected mechanical life of 10,000,000
operations and expected electrical life at rated load of 100,000
operations with an LED or neon indicator lamp and push-to-test
button.

Control circuit switch relay (latching) with silver cadmium oxide alloy
contact having an expected mechanical life of 500,000 operations
and expected electrical life at rated load of 50,000 operations with an
LED or neon indicator lamp.

Control circuit switch relay (time delay) with silver cadmium oxide
alloy contact having time delay set point and mode of operation with
an integral potentiometer adjustment with knob external to dust
cover.

Acceptable Manufacturer

1.
2.
3.

Potter and Brumfield.
Allen Bradley.
Other Approved.

Power supply.

1)
2)
3)

4)
5)

Provide as required to power instruments requiring external dc power
including two-wire transmitters and dc relays.

Convert 120V ac, 60Hz power to dc power of appropriate voltage so
that instruments will operate within required tolerances.

Provide output over voltage and over current protection devices.
Enclosure shall be NEMA 1 rated.

dc supply line to each individual two-wire transmitted shall be fitted
with an indicating type fuse mounted for easy replacement.

Internal Light and Service Outlet.

1)
2)
3)
4)

Provide 100-watt incandescent light operated by switch.
Mount inside and in the top of back of panel.

Provide protective metal shield for light.

Provide three-wire, 120V, 15 amp duplex receptacle.
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i) Use following table for standard pushbutton colors and inscriptions. Use
black colored lettering on white and yellow buttons. Use white colored
lettering on black, red and green buttons.

Tag Function Inscription Color
0/0 On/Off Red/Green
O/C Open/Close Red/Green
O/C/A Open/Close/Auto Red/Green/White
O/O/A On/Off/Auto Red/Green/White
M/A Manual/Auto Yellow/White
SIS Start/Stop Red/Green
Reset Reset Red
Emergency Stop Emergency Stop Red

]) Use following table for standard light colors and inscriptions. Use black
colored lettering on white and amber lenses. Use white colored lettering
on red and green lenses.

Tag Function Inscription Color
On On Red
Off Off Green

Open Open Red
Closed Closed Green
Low Low Green
Fail Fail Amber

High High Red
Auto Auto White
Manual Manual Amber
Local Local White
Remote Remote Amber

4. Panel enclosure shall be as follows.
a) NEMA 4X rated and constructed of a minimum 14-gauge Type 316
stainless steel. Size shall be 36"H x 36"W x 12"D.
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b) Enclosure shall have a rubber-gasketed door with a continuous hinge.
Door shall be secured to enclosure with stainless steel lockable quick-
release clamps.

Acceptable Manufacturer
1. Hoffman Engineering Co.
2. Other Approved.

E. Radio Communication Equipment — Phase Two

1. Transceiver
a) Transceiver shall contain FM transmitter and FM receiver suitable for
operation in the 902 — 928 MHz spread spectrum band.
b) Transceiver shall operate from power provided by the RTU; provide
solid-state circuitry throughout.
c) Designate transmitter emission in accordance with FCC Rules and
Regulations.

Acceptable Manufacturer — Product
1. Microwave Data Systems — Model 9810, 902-928 MHz Spread Spectrum.
2. Other Approved.

2. Transmission Cable
a) Cable shall have performance characteristics suited for overall system
functional requirements.
b) Cable shall have a minimum bend radius of 10 inches
c) Cable shall have a dielectric jacket and be suited for direct burial and
other outdoor design environments.

Acceptable Manufacturer — Product
1. Heliax — Model LDF.
2. Other Approved.
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3) Antenna
a) Antenna shall be suited for outdoor environments.
b) Antenna shall provide a low resistance dc path to ground for lightning
protection.

Acceptable Manufacturer — Product

1. Omni (Decibel Products) — Model DB586, 6dB Omnidirectional Antenna.
2. Yagi (MaxRad) — Model MYG303-ED, 6dB Yagi Antenna.

3. Other Approved.

4) Tower and Mast
a) Tower and mast shall support antenna at an elevation to achieve
functional requirements.
b) Tower shall be self-supporting (without guide wires).
c) Lightning arrestors shall be provided and connected to ground rods by
cable.
d) Use Detail No. 25.3 when applicable. Provide “as required” dimensions.

Acceptable Manufacturer
1. Pirod / Valmont.
2. Rohn Industries.
3. Other Approved.

6.05 Wet Well

A. A wet well shall be provided with each lift station. Wet well shall have a
minimum 6-foot inside diameter (or equivalent rectangular area).

B. Wet well shall be sized in conjunction with pump level control to provide 2 to 5
pump cycles per hour at average daily flow conditions.

1. Wet well shall resist floatation during construction.
2. Access to the wet well shall be provided via a 2-foot diameter manhole ring

and light weight cover situated two (2) feet centered from inside edge of wet
well.

C. Use Detail No. 25.1 when applicable.
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6.06 Equipment Pads

A. Lift station shall be secured by expansion or cast-in anchors to a monolithically
poured steel reinforced concrete slab. The slab shall have a minimum depth of
eight (8) inches. The slab shall extend a minimum of two (2) feet beyond the
outside edges of the wet well and a minimum of three (3) feet beyond the
edges of the lift station enclosure.

B. Backup power system shall be secured by expansion or cast-in anchors to a
monolithically poured steel reinforced concrete slab. The slab shall have a
minimum depth of eight (8) inches. The slab shall extend a minimum of six (6)
inches beyond all sides of enclosure.
6.07 General Electrical Requirements

A. Electrical service to lift station site area shall be 3-phase, AC current.

B. Service Entrance, main disconnect, mini-power center and SCADA panel shall
be secured to a fabricated steel (galvanized) stand.

C. Service entrance shall meet the requirements of the local electric utility.

D. Main Disconnect and mini-power center shall be sized to meet NEC code.

E. Service wire to all components shall be stranded copper cable sized to meet
NEC code and placed in conduit. Service wire within fenced site area shall be
underground except where entering equipment.

1. Below grade conduit shall be rigid, schedule 40, PVC meeting requirements
of NEMA TC-3 and UL 651. Joints shall be slip-on and glued in accordance
with manufacturers instructions.

2. At-grade, above-grade and/or concrete encased conduit shall be rigid

galvanized steel meeting the requirements of ANSI C80.1 and UL 6. Joints
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shall be threaded with galvanized fittings meeting the requirements of UL
514B. Set screw and threadless compression fittings shall not be permitted.

3. At-grade or above-grade conduit shall not have horizontal runs greater than
12 inches. Horizontal runs of conduit shall be supported by a minimum of
two concrete anchored uni-strut (galvanized).

F. Area security light shall consist of a photocell having a minimum 150 watt metal
halide fixture. The light shall be installed at a minimum height of 15 feet above
finished grade. The light pole shall be tubular steel and factory finished with a
dark bronze color coating. The light pole shall be anchored in accordance with

the manufacturer’s recommendations.

G. All components shall be grounded to copper grounding rods in accordance with
NEC code.

1. Ground rods shall be copper-clad having minimum diameter of 5/8-inch with
a length of 10 feet.

2. Ground conductors shall be stranded copper.

3. Ground connections shall be of the exothermic weld type suitable for
exposure to elements or direct burial.

H. Provide electrical site plan with design submittal.

I. Use Detail No. 25.5 when applicable.
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6.08 Property and Site Area

A. A minimum 60-foot by 60-foot area of property, to be donated to the CCWA,
shall be provided for each Ilift station. The lift station and associated
components shall be situated within 40-foot by 40-foot site area; a larger
property/site area may be required.

B. A 12 (twelve) foot wide access drive situated within a 20 foot wide strip of
property, to be donated to the CCWA, shall be provided for each lift station.
The access drive shall intersect a public right-of-way. Road material may be
changed as approved by the CCWA Engineer.

C. The property boundary shall be situated no closer than fifty (50) feet from the
nearest structure.

D. Corners of lift station site area shall be at same elevation.

E. Lift station site area shall be sloped away from slab covering the wet well at a
minimum 1.0% slope.

F. Potable water and a non-freeze yard hydrant shall be provided at each lift
station.

G. Provide plug valve in force main at a maximum distance of 20 feet from lift
station.

H. Site area (minimum 40-foot by 40-foot) shall be fenced.

|. That portion of the lift station site area not in concrete shall be covered with
stone (size R2) at a minimum depth of six (6) inches. Stone shall be placed
atop a geotextile fabric liner.

J. Property area outside fenced area shall be landscaped.

K. Use Detail Nos. 25.7 and 25.8 when applicable.
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6.09 Fence and Landscaping

A. A minimum 5-foot clearance shall be provided from fence to major components
(i.e. lift station, generator, SCADA tower, electrical stand)

B. Fence shall have height of six (6) feet with three (3) stands of galvanized
barbed wire atop posts.

1.

2.

Fence mesh shall be 9-gauge wire (galvanized).

Top rail shall be 1-5/8 inch diameter schedule SS40.

Intermediate post shall be 2-inch diameter schedule SS40.

Corner and gate posts shall be 3-inch minimum diameter schedule SS40.

Gate shall have a width of twelve (12) feet, two 6-foot swing gates
positioned in location approved by the CCWA.

Gate shall be secured by the CCWA with a keyed lock conforming to the
CCWA standard; and

“No Trespassing” signs to include lift station name, address and emergency
phone numbers shall be installed on all fenced sides by the CCWA
conforming to the CCWA standard.

C. Property outside of the fenced area shall be landscaped.

1.

2.

Install weed barrier fabric over all areas to receive landscaping.

Install evergreen shrubbery spaced not greater than five (5) feet apart
around the fenced area. Shrubbery shall have a minimum height of three
(3) feet at the time of planting and shall have a mature height of at least six
(6) feet. Prepare soil in accordance with shrubbery planting instructions.

Install wood mulch, clean of dirt, around shrubbery and to the edge of the
easement area. Mulch shall have a depth of three (3) inches.

D. Use Detail Nos. 26.1 and 27.1 when applicable.
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1.01 Pipe Classification

A. Ductile iron (push-on) pipe four (4) inches and six (6) inches in diameter shall
be Class 51 in accordance with ANSI/AWWA C151/A21.51, latest revisions.

B. Ductile iron (push-on) pipe eight (8) inches in diameter and larger shall be
Class 50, unless noted otherwise, in accordance with ANSI/AWWA
C151/A21.51, latest revisions.

C. Ductile iron flanged pipe shall have a minimum pressure rating of 250 psi in
accordance with ANSI/AWWA C110/A21.10 and C115/A21.15, latest revisions.

D. Ductile iron restrained-joint pipe shall be of the flex-ring type having a welded
bead lock ring having a minimum pressure rating of 250 psi in accordance with
ANSI/AWWA C110/A21.10 and C151/A21.51, latest revisions.

1.02 Fitting Classification

A. Ductile iron fittings for use with push-on joint pipe shall be standard
mechanical, compact series, with a minimum pressure rating of 250 psi in
accordance with ANSI/AWWA C110/A21.10 and C153/A21.53, latest revisions.

B. Ductile iron flanged fittings shall be in accordance with ANSI/AWWA
C110/A21.10, latest revision. Flanged fittings up to twelve (12) inches in size
shall have a minimum pressure rating of 350 psi. Flanged fittings over twelve
(12) inches in size shall have a minimum pressure rating of 250 psi.

C. Ductile iron restrained-joint fittings shall be of the flex-ring type having a

minimum pressure rating of 250 psi in accordance with ANSI/AWWA
C110/A21.10 and C153/A21.53, latest revisions.
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1.03 Gaskets and Bolted Connections
A. Gaskets shall be as follows.

1. Gaskets for push-on and standard mechanical joints shall be plain rubber
(Styrene Butadiene Copolymer) in accordance with ANSI/AWWA
C111/A21.11, latest revisions.

2. Gaskets (FIELD LOK®) and (MJ FIELD LOK®) used to restrain push-on joint
pipe and/or standard mechanical joint fittings, respectively, shall be plain
rubber (Styrene Butadiene Copolymer) modified with stainless steel teeth in
accordance with ANSI/AWWA C111/A21.11, latest revisions.

3. Gaskets for restrained joint pipe of the flex-ring type and restrained joint
fittings of the flex-ring type shall be plain rubber (Styrene Butadiene
Copolymer) modified with ductile iron segments in accordance with
ANSI/AWWA C111/A21.11, latest revisions.

4. Gaskets for flanged joints shall be 1/8-inch thick, full-faced, clothed
reinforced rubber in accordance with ANSI/AWWA C110/A21.10 and
C115/A21.15, latest revisions.

B. Retaining glands and adapter coupling shall be as follows.

1. Retaining gland for use with standard mechanical joint fitting where joint
restraint is not required shall be in accordance with ANSI/AWWA
C110/A21.10 through C153/A21.53, latest revisions.

2. Retaining gland (MEGALUG®) for use with standard mechanical joint fitting,
where the gland acts as the restraining mechanism, shall include gripping
wedges with torque limiting twist-off nuts and shall be in accordance with
ANSI/AWWA C110/A21.10 through C153/A21.53, latest revisions.

3. Retaining gland (MJ FIELD LOK®) for use with standard mechanical joint
fitting, where the gasket acts as the restraining mechanism, shall be in
accordance with ANSI/AWWA C110/A21.10 through C153/A21.53, latest
revisions.
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C.

4. Adapter coupling (Foster Adapter®) shall be a bolt-through positive
restraining connector between two standard mechanical joints. Adapter
coupling shall be in accordance with ANSI/AWWA C153/A21.53, latest
revisions.

Bolts shall be as follows.

1. Bolts and nuts used for standard mechanical connections shall be tee head
type with heavy hex nut conforming to ASTM A563 in accordance with
AWWA C111.

2. Bolts and nuts used for flanged connections shall be hex type of low carbon
steel, cadmium plated or zinc plated conforming to ASTM A307 in
accordance with AWWA C110 and C115.

1.04 Coatings and Linings

A.

Ductile iron pipe and fittings placed on or beneath the ground surface shall
have an exterior coating of asphalt (one mil) in accordance with ANSI/AWWA
C151/A21.10, latest revisions.

. Ductile iron pipe and fittings placed above the ground surface shall have an

exterior manufacturer applied universal phenolic primer (one mil) capable of
accepting an epoxy coating. Finish coat shall be in accordance with Division
lll, Section 12.

Ductile iron pipe that crosses or runs parallel to a gas transmission main, which
is or may be catholically protected, shall be encased in polyethylene tubing,
eight (8) mil minimum thickness, and taped in accordance with ANSI/AWWA
C105/A21.5.

. Ductile iron pipe and fittings used in the distribution of potable water shall be

cement lined in accordance with ANSI/AWWA C104/A21.4, latest revisions.
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E. Ductile iron pipe and fittings used in sanitary sewer systems shall be cement
lined in accordance with ANSI/AWWA C104/A21.4, latest revision and cement
lining sealed with asphalt in accordance with ANSI 21.10, latest revision and
AWWA C110, C115, C151 or C153, latest revisions.

F. Ductile iron fittings in lieu of an asphalt coating and cement lining may be
coated and lined with five (5) to eight (8) mils of fusion bonded epoxy in
accordance with AWWA/ANSI C550 and C121/A21.16. Fittings shall be listed
by a certifying agency that the coating complies with ANSI/NSF 61.

1.05 Pipe Marking
The following information shall be cast in or stamped on each pipe.

Weight, class or nominal thickness.
Casting period.

Manufacturer’s identifying mark.
Year the pipe was manufactured.
The letters “DI” or “DUCTILE".

moow2

Acceptable Manufacturers - Product

Ductile iron pipe and fittings shall be domestically manufactured.
American Cast Iron Pipe Company — pipe and fittings.

U.S. Pipe Company — pipe and fittings.

S&B Technical Products - FIELD LOK® and MJ FIELD LOK® gasket.
EBAA Iron Sales, Inc. - MEGALUG® gland.

U.S. Pipe Company, Tyler/Union - MJ FIELD LOK® gland.

Infact Corporation - Foster Adapter®.

Other Approved.

NoosrwdPE
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2.01 Pipe Classification.

A. Steel pipe shall have a minimum wall thickness of 0.25 inches and be in
accordance with ASI standards.

B. Wall thickness shall be increased as necessary to minimize deflection and
deformation.

2.02 Transition Coupling

Coupling used to connect pipes of differing material shall be as follows.

A. Middle ring shall be carbon steel in accordance with ASTM A513, ASTM A635
or ASME SA675 GRG60.

B. Followers shall be ductile iron.

C. Bolts and nuts shall be carbon steel in accordance with ANSI/AWWA
C111/A21.11.

D. Gaskets shall be Buna (S blend).
2.03 Coatings and Linings

A. Steel pipe used for water distribution and sewer shall be coated and lined in
accordance with Division Ill, Section 12.

B. Steel pipe used as casing shall not require a coating or lining unless otherwise
indicated.

Acceptable Manufacturers - Product

Steel pipe and fittings shall be domestically manufactured.
1. As approved — pipe.

2. Dresser — Transition Coupling.

3. Smith Blair — Transition Coupling.

4. Other Approved.

Date: 03 January 2006



Clayton County Water Authority
Standard Specifications for Water Distribution Systems and Sanitary Sewer Systems, 3" Edition

DIVISION I MATERIAL REQUIREMENTS
SECTION 3: COPPER PIPE AND FITTINGS Page I1I-3.1

3.01 Pipe Classification

A. Buried service three-quarter (%4) inches in diameter to one (1) inch in diameter
shall be seamless, annealed copper tube conforming to the requirements of
ASTM B-88, Type “K".

B. Buried service greater than one (1) inch in diameter shall be hard-drawn copper
tube conforming to the requirements of ASTM B-88, Type “L".

C. All exposed or above-ground service shall be hard-drawn copper tube
conforming to the requirements of ASTM B-88, Type “L".

3.02 Fittings

A. Fittings for annealed copper tube, Type “K”, shall be brass flared type
conforming to ASTM B-16 or B-124.

B. Fittings for hard-drawn copper tube, Type “L”, shall be wrought copper
conforming to ASTM B-75 and ANSI B16.22 for silver brazed joints. Lead free
solder and flux shall be used in making connections.

C. Meter couplings and tail pieces shall be cast brass threaded type.
Acceptable Manufacturers

Copper components shall be domestically manufactured.
1. As Approved.
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4.01 Casing for Copper Pipe

A. PVC pipe shall be used as a casing for copper water service lines that are to be
installed under pavement.

B. PVC pipe used as a casing shall be a minimum of Schedule 40, Class 200.
C. PVC casing pipe shall have a minimum diameter of two (2) inches.
4.02 Sewer Pipe Classification

A. PVC pipe used as sewer shall be SDR 26 push-on joint type with O-rings in
accordance with ASTM 3034.

B. Gaskets shall be plain rubber.
4.03 Sewer Pipe Fitting Classification

PVC fittings shall be in accordance with ASTM 3034.

Acceptable Manufacturers
PVC pipe shall be domestically manufactured.
1. As Approved.
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5.01 Gate Valve
A. Gate valves three (3) inches in diameter and smaller shall be as follows.
1. Valves shall be all brass or bronze construction.
2. Valves shall have solid wedge gate, rising stem, and threaded bonnet.

3. Valve end connections shall be compatible with pipe material in which valve
is installed.

B. Gate valves four (4) inches in diameter and larger shall be as follows.

1. Water supply service shall be in accordance with AWWA 509 for resilient
seated valves.

2. Water supply service shall be in accordance with AWWA 515 for reduced
wall thickness resilient seated valves.

3. Valve body shall be ductile iron with all exterior surfaces coated with a
fusion-bonded epoxy coating.

4. Valves shall be bronze mounted, beveled geared, with a non-rising stem
and O-ring stem seals.

5. All exposed fasteners, nuts and bolts shall be stainless steel.
6. Valves shall open in a counter-clockwise direction.
7. Valve end connections shall be flanged or standard mechanical.

8. Buried valves shall be nut operated; non-buried valves shall have hand-
wheel operators.
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C. Gate valves used in conjunction with a tapping saddle shall be as follows:

1. Offset type that allows the tapping device to mount to the pipe and pass
through the opened valve.

2. End connection to the tapping sleeve shall be flanged. End connection to
accept pipe shall be mechanical joint.

Gate valves four (4) inches and larger shall be coated with six (6) to eight (8)
mils of fusion bonded epoxy in accordance with AWWA/ANSI C550 and
C121/A21.16. Fittings shall be listed by a certifying agency that the coating
complies with ANSI/NSF 61.

. The following information shall be cast in or stamped on each gate valve.

Manufacturer’s identifying mark.
Pressure Class.

The letters “DI” or DUCTILE.
Place of Manufacturing.

HownNE

Acceptable Manufacturers

Valves shall be by a domestic manufacturer that produces only ductile iron bodied
valves.

1.

American Darling.

2. U.S. Pipe Company.
3.
4. M&H Valve Company - Ductile Iron Valves only.

Mueller Company - Ductile Iron Valves only.
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5.02 Butterfly Valve

A.

B.

Valves shall be in accordance with AWWA C504.

Materials used in the fabrication of the valve shall meet all related requirements
of ASTM.

. Valve bodies shall be ductile iron with integrally cast flanged ends or standard

mechanical ends. Flange drilling shall be in accordance with ANSI B16.1. Two
trunnions for shaft bearings shall be integrally cast with valve body.

. Valves shall be bubble tight at rated pressures with flow in either direction and

shall be capable of throttling service.
Valve disc shall rotate 90° from full open position to tight shut position.

Valves shall be tight closing, rubber seated with seats applied to the body or
disc. Valve seats on 30 inch and larger diameter valves shall be field
adjustable and replaceable without dismounting operator, disc or shaft and
without removing valve from pipe. Mating seat shall be stainless steel or
Monel.

. Valves shall be fitted with sleeve type bearings contained in hubs of valve

body. Bearings shall be corrosion resistant and self-lubricating.

. Valve operators shall hold valve in any intermediate position between full open

and full close without creeping or fluttering.

1. Manual operators shall be worm gear or traveling nut type and shall be fully
enclosed.

2. Valves for buried service shall be furnished with a ground level valve
position indicator unless otherwise approved by the CCWA Engineer.

3. Valves for above ground service shall be furnished with a valve position
indicator arrow to give valve position at any point from full open to full close.
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4. Valves shall open when turning operator in a counter-clockwise direction.
|. Valves shall be coated as follows.

1. Valve placed on or beneath the ground surface shall have an exterior
coating of asphalt (one mil) in accordance with ANSI/AWWA C151/A21.10,
latest revisions.

2. Valve in lieu of an asphalt coating may be coated with six (6) to eight (8)
mils of fusion bonded epoxy in accordance with AWWA/ANSI C550 and
C121/A21.16.

3. Valve placed above the ground surface shall have an exterior manufacturer
applied universal phenolic primer (one mil) capable of accepting an epoxy
coating. Finish coat shall be in accordance with Division Ill, Section 12.

Acceptable Manufacturers
1. M&H.

2. Pratt

3. Other Approved.
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5.03 Double Check Valve

A.

Double check valves shall be in accordance with AWWA 506, ASSE 1013 and
USC-FCCC. Check valves shall be UL listed and approved by FMR.

Double check valves % inch in diameter through two (2) inches in diameter
shall be bronze bodied having corrosion resistant moving parts with bronze
threaded unions on both sides of the device.

Double check valves 2-1/2 inch in diameter and larger shall be bronze, cast
iron or ductile iron bodied having corrosion resistant moving parts with flanged
end connections.

Double check valves with reduced pressure zone assemblies shall have a
sufficient air gap at the relief port and discharge shall drain away from the
assembly.

Double check valve assemblies shall be equipped as standard with four (4) test
cocks and two (2) resilient seated shut off valves.

Valve may be coated with six (6) to eight (8) mils of fusion bonded epoxy in
accordance with AWWA/ANSI C550 and C121/A21.16.

. Valve may have an exterior manufacturer applied universal phenolic primer

(one mil) capable of accepting an epoxy coating. Finish coat shall be in
accordance with Division Ill, Section 12.

Acceptable Manufacturers — Product

©CoNOO~WDNE

Watts - Double Check (3/4” to 2”): UOO7QT.

Watts - Double Check (3” to 10”): 709 or 757 w/OSY Valves.

Wilkins - Double Check (3" to 10”): 350A or 950 w/OSY Valves.
Conbraco/Apollo — Double Check (3/4” to 2”): 40-100 T Series.
Conbraco/Apollo — Double Check (3” to 107): 4S DC Series w/OSY Valves.
Conbraco/Apollo — Double Check (3” to 10”): 4D-100 Defender w/OSY Valves.
Watts - Reduced Pressure Zone Check Valve (3/4” to 2"): 909S-QT.

Watts - Reduced Pressure Zone Check Valve (3" to 6”): 909 w/OSY Valves.
Wilkins - Reduced Pressure Zone Check Valve (3" to 6”): 375 or 975 w/OSY
Valves.

10. Conbraco/Apollo — Reduced Pressure Zone (3/4” to 2”): 40-200 T Series.
11.Conbraco/Apollo — Reduced Pressure Zone (3" to 4”): 40-200 w/OSY Valves.
12.Conbraco/Apollo — Reduced Pressure Zone (6” to 10”): 4S-RP w/OSY Valves.
13. Other Approved.
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5.04 Corporation Valve

A.

Corporation valves shall be of the ball valve type and manufactured of bronze
in conformance with ASTM B61, ASTM B62 and NSF 61.

Corporation valves shall withstand a working pressure of 150 psi.

Corporation valves shall have crosscut threading, for direct tap into pipe, and a
flared copper outlet.

Corporation valves shall be % inch or one (1) inch in size as required by the
service.

Acceptable Manufacturers

Corporation valves shall be domestically manufactured.

1.

Ford Meter Box Co.

2. Mueller Brass.
3.
4. Other Approved.

A.Y. McDonald Mfg.

5.05 Curb Stop

A.

Curb stops shall be of the ball valve type and manufactured of bronze in
conformance with ASTM B61, ASTM B62 and NSF 61.

Curb stops shall withstand a working pressure of 150 psi.

. The internal ball shall be manufactured of low carbon steel coated with brass.

Internal O-rings and seats shall be of Buna-N.

Curb stops shall be fitted with iron pipe threads on the influent side and flared
copper on the discharge side.
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F. Curb stops shall be fitted with wing locks suitable to accept a keyed padlock.

G. Curb stops shall be % inch, one (1) inch or two (2) inches in size as required by
the service.

Acceptable Manufacturers

Curb stops shall be domestically manufactured.
1. Ford Meter Box Co. for % inch and 1 inch sizes.

2. Mueller Brass.
3. A.Y. McDonald Mfg.
4. Other Approved.

5.06 Plug Valve
A. Plug shall be as follows.
1. Eccentric plug (non-lubricated) having a standard port design.
2. Plug shall be cast iron in accordance with ASTM A126.

3. Plug shall have a resilient facing of carboxylic acrylonitrile butadiene or
chloropene.

B. Valve shall be generally comprised as follows.
1. Body shall be cast iron, Class B, in accordance with ASTM A126.
2. Seat shall be nickel, raised and welded to the body.

3. Bearings shall be oil impregnated permanently lubricated stainless steel
Type 316 in accordance with ASTM A743 Grade CF-8M.

4. Packing shall be acrylonitrile butadiene V-type.
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5.07

C. End connections shall be as follows:

1. Non-buried service shall have flanged ends having an ANSI 125/150 pound
rating standard face and drilled.

2. Buried service shall have standard mechanical joint ends in accordance
with  AWWA C111-64 with retaining gland that acts as a restraining
mechanism.

D. Actuator type shall be as follows:

1. Non-buried service shall have G-series worm gear with 8-inch diameter
hand wheel actuator input, clockwise to close.

2. Buried service shall have G-series worm gear for buried service, with 2-inch
square nut actuator input, clockwise to close.

E. Valve interior and exterior surfaces shall have one (1) coat, 4 to 5 mils of
TNEMEC 140 Pota-Pox Plus epoxy paint, surface preparation of SSPC-SP10.

Acceptable Manufacturers
1. Dezurik.
2. Other Approved.

Combination Air/Vacuum Release Valve

A. Valve shall automatically release large quantities of air during pipeline filling
and automatically allow air to reenter the pipeline when internal pressure of the
pipeline approaches a negative value (vacuum). Valve shall automatically
release small quantities of air from the pipeline while under normal pressure
conditions.

B. Valve shall be suitable for the respective service (water or sanitary sewer)
having a working pressure of 150 psi and a test pressure of 225 psi.

C. Valve inlet and outlet shall be sized as required. Where the option permits,

ANSI 125 Ib. flanged connections shall be utilized.
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D. Valve body, cover and baffle shall be cast iron, Class B in accordance with
ASTM A126.

E. Seat and orifice button shall be Buna-N.

F. All internal components shall be stainless steel T304 in accordance with ASTM
A240, A269, A276 and PH 15-7 MO.

Acceptable Manufacturers
Combination Air/Vacuum Release Valve shall be domestically manufactured.

1. Val-Matic Valve and Manufacturing Corp.
2. Other Approved.

5.08 Valve Box
A. Valve boxes shall be of the two-piece type and manufactured of cast iron.
B. Valve boxes shall have an internal diameter of 5.25 inches.

C. Valve boxes shall be fitted with a cast iron cover with the word “WATER” or
“SEWER” integrally cast in the cover depending on the service.

Acceptable Manufacturers
1. Bingham-Taylor.
2. Other Approved.
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PART SECTION
8" WALL/4" LIP

w

PART SECTION OF END ELEVATION

GENERAL NOTES:

6" WALL—

PART SECTION
6" WALL/4” LIP

— }—8" WALL

PART SECTION
8" WALL

TABLES OF QUANTITIES FOR PIPE SET IN PAD

PIPE " s - C.Y. QUANTITIES WHEN L IS
D DIM DIM DIM 12" 16" 20"

12"| 1"-1 7/8" | 0-7 7/8" | 0'—1 3/4" | 0.005| 0.007 | 0.008
15"| 1"-3 5/8" | 0'-9 1/8" | 0'—9 7/8" | 0.006 | 0.008 | 0.010
18" | 1"-5 1/4” | 0’-10 3/8" | 0’-2" 0.007 | 0.010| o0.012
24" | 1-8 3/4” | 1-0 1/8” | 0-2 1/2" |0.011 |0.014 | 0.018
30" | 20 1/4” | 1'-2 3/4" | 0'-2 3/4" |0.014 |0.018 | 0.023
36" 2-3 3/4° | 1"-5 3/8" | 0’-3" 0.017 | 0.023 | 0.025
2" 2-7 18" | 1”77 0’-3 1/2" | 0.075 | 0.030 | 0.036
46" | 2'-10 5/8" | 1'-8 3/4" | 0'-4" 0.028 | 0.038 | 0.047
54" | 3-2 1/8° | 1’10 1/2" | 0'—4 1/2” |0.035 |0.047 | 0.058
60| 3-5 5/8" | 2'-0 1/4” | 0’-5" 0.042 | 0.056 | 0.071
66" | 3'- 9” 2'-2 1/4° | 0'-5 1/2" |0.050 |0.067 | 0.084
72" 4-0 172" | 2-3 3/4* | 0’-6" 0.058 | 0.078 | 0.098

THIS STANDARD SHALL BE USED WITH ALL DRAINAGE STRUCTURES

USING REINFORCED CONCRETE PIPE SET IN BASE SLAB.
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WHEN INSTALLING THE INLET BOX,
THE INSIDE FACE OF THE FRONT
WALL IS TO LINE UP WITH THE
BACK OF CURB.

5'—10” (707) (#402)

NOTES:

THE USE OF PRECAST CONCRETE CURB INLETS IS
SUBJECT TO APPROVAL OF THE CITY ENGINEER.

CONSTRUCTION AND USE OF PRECAST CONCRETE
STRUCTURES SHALL ADHERE TO ALL PERTINENT
REQUIREMENTS OF THE C.O.M. STD. 402/403
BRICK MASONRY STRUCTURES.

STEEL DESIGN IS NOT SHOWN ON THIS DRAWING.
STEEL DESIGN IS THE RESPONSIBILITY OF THE
MANUFACTURERS ENGINEER AND SHALL BE
SHOWN ON SEALED SHOP DRAWINGS SUBMITTED
FOR APPROVAL FOR USE IN THE CITY OF MEBANE
DRAINAGE INFRASTRUCTURE.

DIMENSIONS TO MATCH EXTERIOR SIZING LISTED
IN "DIMENSIONS FOR BRICK CURB INLET” CHART
ON ST—16. ANY BOXES THAT CAN NOT MATCH
DIMENSIONS LISTED ARE TO BE BUILT IN THE
FIELD.

FOR PRECAST CONCRETE MODELS OF THIS
STRUCTURE, THE MANUFACTURER SHALL
STAMP OR STENCIL ITS LOGO OR NAME ON
THE INSIDE AND OUTSIDE OF THE STRUCTURE.

PRECAST STRUCTURE SHOULD BE BROUGHT
UP TO FINAL GRADE USING BRICK MASONRY.
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| CITY OF MEBANE STANDARD SPECIFICATIONS |

WATER TAPS OVER 1”

1. Water taps over 1” shall be made by others to City specs.

2. Copper pipe, brass valves and brass fittings shall be used with prior City
approval.

3. A by-pass shall be used on all metered connections 1 ¥2” and greater.

4, All meters and meter vaults shall be placed on the property line or right of way.

5. All backflow assemblies shall be tested prior to City acceptance.

6. All RPZ backflow prevention devices shall be above ground in a “Hot Box” with

an electric power outlet for a heater.

SEWER TAPS
1. All sewer taps shall be made by the City unless otherwise specified.
2. 4" sewer taps shall be the minimum size permitted by the City.
3. All sewer services shall be with the water service.
4. All sewer services shall have a cleanout at the property line.

5. All service pipe shall be PVC, Schedule 40.

FIRE LINES AND SPRINKER SYSTEMS

1. All vaults and detector checks shall be set on the property line or right of way.
2. Vaults shall have a provision for drainage.
3. All RPZ backflow assemblies shall be above ground in “Hot Box” or equal

enclosure and tested prior to City acceptance. Backflow assemblies are allowed
in vertical risers in buildings where access can be readily gained by the City.

4, All Fire Department connections shall be labeled (FDC) with 6-inch letters in front
of building with directional arrows pointing toward location.
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BROKEN OR DAMAGED CURB AND GUTTER REPLACEMENT POLICY

The following methods will be permitted for replacement of broken or damaged curb and
gutter:

1. Replace the complete section of curb and gutter.

2. Replace a 5-foot section of curb and gutter with 2 - #6 rebar on each end of the 5-
foot section embedded 1-foot deep into each piece of original curb doweled in with
non-shrink grout or approved epoxy.

3. Replace a 5-foot section of curb and gutter without the rebar and give an additional

12-month warranty for a total of 24 months after acceptance by the City.

CONSTRUCTION INSPECTION

The City of Mebane has Engineering Site/Subdivision Construction Plan Review and
Inspection Fees that cover additional oversite per City policy of private and public water,
sewer, roads/alleys, storm drain, stormwater management, sidewalks/multi-use paths,
and water/sewer services. Upon site/subdivision construction plan approval and
payment of related fees and having obtained all required permits and encroachment
agreements a preconstruction conference can be held for the project where project
requirements are then reviewed. Additionally, the City must be informed of all testing
with advanced notice as required and witness all tests prior to acceptance by the City.
All costs associated with tests, etc., shall be borne by the contractor. It is noted that the
developer/contractor will need to provide compaction testing in trenches and roads by a
certified geotechnical company at their own cost and at an interval as approved by the
City.

All work that requires certification upon completion is the responsibility of the design
engineer who has sealed the approved plans.

Any substantial changes made in the approved plans shall be made by the design
engineer and copies provided to the city for approval prior to implementation of the
changes. Should such changes require a permit modification, the design engineer shall
provide such revised plans and permits to affect approval of the modifications.

Conduit layouts to be submitted to the City with the construction drawings.
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CONSTRUCTION AS-BUILTS

The City shall be furnished a complete set of “As-Built” plans at the completion of all
water, sewer and street projects. No service will be provided until such “as-built” plans
are provided.

“Certification As-Builts” shall include actual invert elevations of all sewer and storm
sewer manholes, catch basins, junction boxes, sewer clean outs, water meters steel
encasement pipes and as-installed separations labeled at all crossings. If curb and
finished grades have not been constructed at time of preparation of certification as-
builts, proved note stating, “For certification purposes only, all finish grades listed are
based on plan grades and will be updated once installed with As-Built elevations.” The
“Certification As-Builts” shall also include all valve and blow off “tie downs” to at least
two (2) permanent markers and provided on 8 1/2" x 11" sheets as Intersection
Drawings with each street name clearly identified. Certification As-Builts shall be
provided to The City prior to requesting State Certifications.

“Final As-Builts” shall include all information from the Certification As-Built as well as
actual rim, top of grate, top of curb, grading, pad elevations, and drainage swell
elevations. Provide one (1) reproducible copy and one (1) copy of the “Final As-Builts”
in both paper and digital formats. CAD files including water, storm, sewer, streets and
lots shall be provided. Final As-Builts shall be provided to The City prior to requesting
plat recordation.

SEWER LINE TIE-INS

1. All sewer tie-ins to existing manholes shall be cored with a boot.

2. All 6” or greater sewer service lines shall tie into manholes.

PARKING LOTS

1. All parking lots shall be paved.
2. All parking lots to have standard curb and gutter.

3. Curb and gutter to meet the same specification as in street specifications.
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City of Mebane Project Requirements and Related Timing of Procedures

1. Preconstruction checklist
e Water permit
e Sewer permit
e Buffer authorization
e Erosion control permit
e Engineering Construction Plan Review and Inspection Fees paid
e NCDOT driveway permit
e DOT encroachment/bond in place
e Submittals prior to placement
e Geotechnical spreadsheet approved
e Any special provisions
2. As-Builts
e List as-built condition of utility separations verified by pictures or survey during construction
e Sewer grades and CO locations
e Storm drain grades
e Hydrant location and grades as well as water meter locations
e Lot and drainage swale grades
e TOC shots at lot lines and mid lot as well as along radii at crosswalk locations
e Provide valve and blow off “tie down” sheets with as-built submittal
e Provide CAD files with as-built submittal
3. Certification Process
e Complete utility installation and testing
e Submit as-builts for City approval
e Once as-builts have been approved the water line can then be chlorinated.
e Submit certification package for City signature
e Certification package should include a site map highlighting items covered by the
certification
e Once signed by the City the package will be returned to the design engineer for submission
to the State
e State will provide letter of final acceptance for water
e Design engineer to provide proof of submission to the State for sewer
e Once final acceptance or proof of submission is received by the City the line can be placed
into service.
4. Roadway
e All conduit crossings to be placed prior to preparing for curb or roadway installation
e  Curb stakes and string line
e Curb grade check / handicap ramp locations to be staked
e Densities under curb
e Proof roll subgrade for curb
e Curbinstallation
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Grade check on road subgrade
Dirt subgrade densities in roadway
Proof roll subgrade

Stone placement*

*Any excavation between back of curbs after stone placement will require diggable flowable
fill for backfill

Stone grade check

Stone densities

Proof roll stone base

Asphalt placement

Asphalt cores

5. Grading (Once curb is installed)

Have pad corners and swells staked with C/F to finish grades and hub elevations
If crawl lots — stake approx. house corners and swells

Borrow pits to be surveyed prior to backfill

ROW graded at 2% to property corners prior to 3rd party utility placement

6. Utilities (sewer, storm drain, water)

Deepest utility installed first

MH maximum grade ring adjustment 8” otherwise should be adjusted via riser section
Separations documented via survey or pictures with labels of locations

All third-party utilities not obtaining encroachment agreement to have roadway conduits
installed prior to curb installation

7. Testing — after all utilities installed

Sewer — Pressure test lines, vacuum test MH’s, mandrel PVC, jet and video main and services
Water — Pressure test, obtain as-builts, chlorinate and bac-t, obtain certification prior to
activation

Storm Drain — Video

Pre-testing required on all utilities prior to requesting official test

Recommend pre-testing water main prior to service installation

Recommend completing all testing prior to curb installation

8. Geotechnical

Geotechnical spreadsheet to be completed and approved prior to start of construction.

All test below subgrade to be completed during installation of associated utility.

All subgrade testing to be completed once fine grade of subgrade has been achieved (ex.
After placement of string line for curb and prior to requesting proof roll)

Contractor and Geotech shall proof roll and make all necessary repairs prior to proof roll
being conducted by the City

Geotechnical testing daily field reports should be provided on a weekly basis during
construction. Tests conducted and reported on the daily field reports should be updated on
the geotechnical spreadsheet which should accompany the daily field reports.

No geogrid or fabric allowed within the right of way without approval by the City Engineer
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CONSTRUCTION DOCUMENTS CHECKLIST FOR PLAN REVIEW

Section 1: General Plan Preparation Guidelines

O  Sheets shall be no larger than 36" x 24” plan and profile paper.
O Minimum text size shall be 1/8"

O  Scale on plan view shall be no smaller than 1" = 50’; scale on profile view shall be no smallerthan
1" =50’ horizontally and 1" = 5’ vertically using a grid showing 1’ intervals.

O  Cover sheet shall have a vicinity map at a scale no smaller than 1" = 2000'.

O  Provide a legend indicating existing and proposed lines, features and symbols.
O  Cover sheet shall include all general notes, owner’s name, telephone number, and mailing address.

O  All elevations shall be given in relation to mean sea level; elevations in profile view shall be labeled
in 10’ intervals on the heavy lines (Ex. 350, 360).

O  Benchmark elevations and locations shall be shown on plan view.
O  Plan views shall have a north arrow on each drawing.

O  Each drawing shall have the following information in the title block: Street or project title, limits,
horizontal and vertical scales, original date, revisions date, drawing number, checked by and drawn
by. Recommended placement is lower right-hand corner.

O  All drawings sealed, signed and dated by a NC Professional Engineer.

O Plan view shall show all actual street names. State road numbers shall be shown if applicable. Plan
view should also indicate whether street is asphalt, concrete, gravel or dirt. Proposed street & Right-
of-way widths will be dimensioned back-to-back and labeled in plan view.

o Plan view shall show proposed and existing curb and gutter, storm sewers, drainage structures,
driveway pipes, water mains, sanitary sewer mains, etc. All available elevations shall be shownon
the profile view. Direction of flow shall be shown on plan view for all sanitary sewers and storm
drains.

O Existing utility lines shall be shown and labeled on plan view and indicated in the legend.

O  Plans shall show final proposed locations and dimensions of all water, storm drain, and sanitary
sewer lines, including services to each property line for water and sanitary sewer, devices to be
installed on the system, catch basins, culverts, ditches, including grades, pipes sizes, elevations,
assumptions, calculations, invert elevations for all inlets and manholes and profiles of sanitary
sewer lines.

O Plan shall bear the note: “All construction to be in accordance with all City ofMebane,
Specifications and Standard Details, latest edition.”

O All existing and proposed water, storm drainage and sanitary sewer easements shall be shownon
all applicable sheets.
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Section 2: Water Distribution Design

Applicant COM
Validation Staff
N/A  Included Check

All water distribution system extensions shall be designed to provide fire
flow plus peak daily water demand. The peak daily water demand is
based on 2.5 times the average daily water demand for the type of user.
The distribution system shall be designed to maintain a minimum of 20
PSI at all points in the distribution system under all conditions of usage,
including fire flow using a C factor of not more than 130.
Fire flow demand varies with the type and size of user; however, the
following shall be used as the minimum fire flow demand to designthe
distribution system extensions:
A. Residential Buildings

1. One and two family dwellings if more than 11 ft. of separation

between buildings -------- 1000 GPM

2. One and two family dwellings if less than 11 ft. of separation
between buildings -------- 1500 GPM

3.  Multifamily units--------- 1500 GPM minimum, but refer to Table

B105.1 in the NC Fire Prevention Code if more applies.
B. Commercial/Business Users----- 2000 GPM minimum, but refer to
Table B105.1 in the NC Fire Prevention Code if more applies.
C. Industrial Users ----------=-------- 2500 GPM minimum, but refer to
Table B105.1 in the NC Fire Prevention Code if more applies.
At the time of preliminary development plans, a preliminary design shall
be submitted which indicates that the proposed distribution system
extensions comply with the above requirements. Upon submittal of the
construction plans, detailed modeling documentation shall be submitted
showing compliance with the above requirements. Acceptable modeling
programs include Watercad, Hydraulicad, WatSys by Civilsystems,and
other modeling programs approved in advance.
The minimum size water line extension shall be 8", except that in cul-de-
sacs, 6" is allowed if less than 600 ft. in length and 4” is allowed if less
than 250 ft. in length.

In all residential districts, the maximum distance between fire hydrants,
measured along public street centerlines and/or other private travel ways
shall be 500 feet.

Valves should be installed on all branches from feeder mains and
between mains and hydrants according to the following schedule:

a. four (4) valves at X's (crosses),

b. three (3) valves at T's (tees) and

c. one (1) valve on single hydrant branch
All fittings, valves, hydrants, plugs, etc. shall be indicated in a fitting box
with the number of items.
Water mains 12" and larger in diameter which have a change in elevation
of fifteen feet or greater shall have an air release at high points.

Show water service to each lot and show the water meter 1 foot onstreet
side of the right-of-way line. The developer will be responsible for the
cost of relocating services and meters that fall within driveways.

Multi-family, Commercial and Industrial Developments - Hydrants shall be
located within 250 feet of most remote portion of building(s).
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Minimum Radius for ductile iron pipe without fittings:
4" -125 6"-145" 8"-19510"-195 12"-195'
14" - 285" 16" -285' 18" - 340" 20" - 340' 24" - 450"

On all 12" and larger water main provide joint restraint calculations for all
fittings, valves and dead ends.

Main line valves on straight runs between street intersections shall be
spaced no greater than the distances given below and shall be located
within fifty (50) feet of the nearest hydrant to their location. Main Size
Maximum Spacing

6"- 600" 8"-900' 12"-1000" 16"-1000'24"- 1500'

When phasing a project, locate valves in order to not place any existing
service out of water. When extending water line to a new phase add
additional valves beyond above requirements if necessary.

Indicate in profile vertical separation 18" water to storm drain 24" water to
a sanitary sewer.

Provide 3 foot of cover minimum over water main (8” or less),4 foot of
cover (10" or greater) and 5 foot of cover minimum at air release valve
installation.

If water main is outside of street right-of-way indicate 20 feet easement.
Show all existing and proposed water line easements

Indicate water main material Ductile Iron Pipe and class

Indicate how new water will connect to existing water main.

Indicate backflow prevention.

Hydrant leads are off hydrant tees unless at the end of a water main.

If road bore and jack is required show bore size (dia.), length, thickness
of steel encasement and length of restrained pipe through encasement.
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Section 3: Sanitary Sewer Collection Design

Applicant
Validation

N/A

Included

COM
Staff
Check

All gravity sewer mains shall be designed and sized to serve the total
natural drainage basin. The total off-site drainage area in acres must be
shown on the plans and calculations should be submitted to the City
upon request to justify pipe sizing. An 8-inch main shall be the minimum
size permitted.

When preparing the plans for sewer mains, deflection angles for all
horizontal turns shall be shown on the drawings. All elevations shall be
tied to mean sea datum and the benchmark shall be shown or described
on the plans. Spot elevations on 100 foot stations, 75 feet from the
centerline on both sides, shall be shown on the plan, or cross-sections
supplied to ensure that the sewer can adequately serve the property.
The plans shall show the manhole number (MH #1 etc.), top elevation,
station, depth including invert elevations, length of sewer reach, and
slope (in percent). Established creek centerlines and inverts will be
platted on the sewer plan and profile sheets, adjacent to proposed sewer
alignment, within 75 feet.

Grades for sanitary sewers must be such that a minimum flow velocity of
2 feet per second is maintained. The minimum grade for an 8-inch sewer
line is 0.50%. If necessary, for slope to be less than 0.50%, provide
reason.
Minimum widths of permanent and construction sanitary sewer
easements, for public sewer mains, are:

Permanent / Construction

8" & 15" main - 30 feet wide / 20 feet wide

18" & 24" main - 40 feet wide / 20 feet wide
Larger size easements may be required based upon the depth of
installation or other consideration as determined by the Staff. Sewer
mains shall be centered in the easement. Indicate all existing and
proposed easements.

If less than 3 feet of cover over proposed sanitary sewer, pipe shallbe
ductile iron.

Show sewer service terminating at a cleanout one foot beyond right-of-
way. Do not tie 4" lateral sanitary service directly into manhole.
Cleanouts shall not be placed indrives

Indicate in profile vertical separation 24" sanitary sewer to stormdrain
and 24"sanitary sewer to water main.

Sanitary sewer lines shall be located a minimum distance of 100 feet
from the center of any well used as a community or private water
supply. This buffer may be reduced to 50 feet provided that the
sanitary sewer lines are constructed of materials and joints that are
equivalent to water main standards.

The maximum length of sewer line, which shall be constructed between
manholes, shall be four hundred (420" feet.
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Section 3: Sanitary Sewer Collection Design - cont

Applicant
Validation %gl;f/l

N/A Included  Check

The elevation of all sewer lines at creek crossings shall be set suchthat
the top of the pipe is at or below the elevation of the stream bed or for
crossings above water level, the bottom of the pipe should be located
above the 25-year flood elevation.

Sewer manholes located within the 100-year flood plain shall be
constructed for watertight manholes, or sewer manholes located within
the 100-year flood plain shall have a minimum height of two (2') feet
above the 100-year flood elevation.

Drop in manhole greater than 6" but less than or equal to 24" indicate
concrete slide. If drop is greater than 24" provide an outside drop
manhole.

Public sanitary sewer pipe material shall be indicated in profile.

Where it is not possible to provide gravity sanitary sewer service,
I indicate which lots will have a private pump system.

Minimum Slope requirements:

—— Dia of Pipe Minimum Slope
(inches) (Feet per 100 feet)
8 0.50
10 0.28
12 0.22
14 0.17
15 0.15
16 0.14
18 0.12
21 0.10
24 0.08
27 0.07
30 0.06
36 0.05

If road bore and jack is required show bore size (dia.), length, thickness
of steel encasement and length of restrained pipe through encasement.
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Section 4: Roadway and Street Design

Applicant COM
Validation Staff
N/A  Included Check

Street typical sections shall be on the cover sheet or the first sheet of plan
and profiles and will include street and right-of-way width, sidewalk location,
cross-slopes, and pavement design. Do not place aggregate under curb for
City streets.

Pavement Cross Section meets or exceeds City Standards — 8" ABC, 1 1/4”
of H (Binder) and 1" I-2 Bituminous Pavement. No ABC under curb and
gutter.

Plan view shall show all property lines and lot frontages. Existing property
irons shall be labeled “E.I.P.” Right-of-way lines shall be dimensioned and
labeled “R/W.”

Complete street curve data shall be shown on plans. This information shall
include, but is not limited to: intersection radii, length of all arcs, internal
angles, sight triangles, intersection centerlines, superelevation rates, if any
along with the top of curb or edge of pavement profiles, vertical curve
length, rate of vertical curvature (K), PVI, PVC, and PVT station and
elevation, horizontal curve length, tangent, centerline radius, and delta.

RCP within the right of way with less than 3’ of cover shall be class IV RCP

OTHER:
1.Comply with the Mebane Storm Sewer Design Manual and the Mebane Flood Damage
Prevention Ordinance.

2. Water Supply Watershed requirements may apply.

3. State Stormwater rules may apply.

4. The Department of Transportation may have additional requirements.

5. This document shall be submitted with all plan submittals, including after any plan revisions. All
resubmittals of plans shall include a certification from the engineer that all revisions have been

made per review comments (unless otherwise noted) and that any other revisions not required
per the review comments have been noted on the plans and in the certification.
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Section 5: Examples
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DIVISION 3. - CROSS-CONNECTION CONTROL

Sec.

(a)

(b)

(c)
(d)

(e)

Sec.

(a)

(b)

36.76 - Purpose and Objective

The purpose of this cross-connection ordinance is to establish and define the authority of the City of
Mebane as the water purveyor in the elimination of all cross-connections within its public potable
water supply.

The objective of this cross-connection ordinance is to protect the public potable water supply of City
of Mebane against actual or potential contamination by containing and/or isolating within the
consumer's water system contaminants or pollutants which could, under adverse conditions,
backflow through uncontrolled cross-connections into the public water system.

This ordinance shall apply to all consumers connected to the city's public potable water supply.

The City of Mebane will administer a continuing inspection and testing program of cross-connection
control and backflow prevention which will systematically and effectively control all actual or potential
cross-connections which may occur in the future.

This ordinance is consistent with the Federal Safe Drinking Water Act (PL 93-523), the North
Carolina State Administrative Code (15A NCAC 18A and 15A NCAC 18C), and the North Carolina
State Building Code (Volume Il) as they pertain to cross-connections with the public water supply.

36.77- Responsibilities

Health agency. The North Carolina Department of Environmental Quality (NCDEQ) has the
responsibility for promulgating and enforcing laws, rules, regulations, and policies in carrying out an
effective cross-connection control program. The North Carolina Division of Water Resources has the
primary responsibility of ensuring that the water purveyor operates the public potable water system
free of actual or potential sanitary hazards, including unprotected cross-connections, ensuring that
the water purveyor provides an approved water supply at the service connection to the consumer's
water system and, further, that the consumer or user requires the installation, testing, and
maintenance of an approved backflow prevention assembly on the service connection when
required.

Water purveyor.

1) Except as otherwise provided in this ordinance, the water purveyor's responsibility to ensure a
safe water supply begins at the source and includes all of the public water distribution system,
including the service connection, and ends at the point of delivery to the consumer's water
system.

2) In addition, the water purveyor shall exercise reasonable vigilance to ensure that the consumer
has taken the proper steps to protect the public potable water system. To ensure that the proper
precautions are taken, the water purveyor is required to administer a cross-connection program

a) To determine the degree of hazard or potential hazard to the public potable water system
and;

b) To determine the degree of protection required; and

c) To ensure proper containment and isolation protection through an on-going inspection
program.

3) When it is determined that a backflow prevention assembly is required for the protection of the
public system, the water purveyor shall require the consumer, at the consumer's expense, to
install an approved backflow prevention assembly at each service connection, to test
immediately upon installation and thereafter at annually, to properly repair and maintain such
assembly or assemblies, to keep adequate records of each test and subsequent maintenance



(c)

(d)

(e)

()

and repair, including materials and/or replacement parts, and to submit such records to the
water purveyor within the prescribed time period.

Inspection.

1)

The City of Mebane’s Engineering, Inspections, and Utilities departments have the responsibility
to not only review construction drawings and inspect plumbing as it is installed; but they have
the explicit responsibility of preventing cross-connections from being designed and built into the
plumbing system within its jurisdiction. Where the review of construction drawings suggests or
detects the potential for cross-connections being made an integral part of the plumbing system,
the City has the responsibility, under the state building code, for requiring that such cross-
connections be either eliminated or provided with backflow prevention equipment approved by
the state building code and the city's ordinance.

The inspector's responsibility begins at the point of delivery, downstream of the first installed
backflow prevention assembly, and continues throughout the entire length of the consumer's
water system. The plan inspector should inquire about the intended use of water at any point
where it is suspected that a cross-connection might be made or where one is actually called for
by the plans. When such is discovered it shall be mandatory that a suitable, approved backflow
prevention assembly approved by the state building code and be required by the plans and be
properly installed. The primary protection assembly for containment and isolation purposes only
shall have approval from water purveyor, and the state building code, and shall also adhere to
the administrative codes of the North Carolina Department of Environmental Quality.

Consumer.

1)

4)

The consumer has the responsibility of preventing pollutants and contaminants from entering
components of the user’s potable water system or the public potable water system. The
consumer's responsibility starts at the point of delivery from the public potable water system and
includes all components of the consumer’s water system.

The consumer, at his own expense, shall ensure installation, operation, testing, and
maintenance of approved backflow prevention assemblies as directed by the water purveyor.
All tests, maintenance, and repairs of backflow prevention assemblies shall be made by a state
certified backflow prevention assembly tester. Following any installation, repair, overhaul, re-
piping or relocation of an assembly, the consumer shall have it tested to ensure that it is in good
operating condition and will prevent backflow.

The consumer shall maintain accurate records of tests and repairs made to backflow prevention
assemblies and shall maintain such records for a minimum period of three (3) years. The
records shall be on forms approved by the water purveyor and shall include the list of materials
or replacement parts used.

The consumer has the responsibility of ensuring that all records of installation, testing and
maintenance shall be provided to the water purveyor by the certified backflow prevention
assembly tester within the prescribed time period.

Installer. Installation of an approved backflow prevention assembly shall be made by the appropriate
certified installer. When installing a backflow prevention device, the installer must document the
installation on forms approved by the water purveyor. A copy of all installation forms shall be
provided to the consumer and to the water purveyor.

Certified backflow prevention assembly testers.

1)

All certified backflow prevention assembly testers must hold a current certification from an
approved backflow prevention assembly certification program. All certified backflow prevention
assembly testers must become re-certified every two (2) years through an approved backflow
prevention assembly certification program.

When employed by the consumer to test, repair, overhaul, or maintain backflow prevention
assemblies, a backflow prevention assembly tester will have the responsibility for making
competent inspections and for repairing or overhauling backflow prevention assemblies and



making reports of such repair to the consumer and responsible authorities on forms approved
by the water purveyor. The tester shall include the list of materials or replacement parts used. It
will be the tester's responsibility to ensure that original manufactured parts are used in the
repair of or replacement of parts in a backflow prevention assembly. It will be the tester's further
responsibility not to change the design, material or operational characteristics of an assembly
during repair or maintenance without prior approval of the water purveyor.

3) The tester shall be equipped with and be competent to use all the necessary tools, gauges,
manometers and other equipment necessary to properly test, repair, and maintain backflow
prevention assemblies. All certified backflow prevention assembly testers must obtain and
employ backflow prevention assembly test equipment which has been evaluated and/or
approved by the water purveyor. All test equipment shall be checked for accuracy annually, at a
minimum, and calibrated, if necessary. All certified backflow prevention assembly testers shall
provide a certificate of accuracy to the water purveyor as to such calibration, employing an
accuracy/calibration method acceptable to the water purveyor.

4) A certified tester shall perform the work and be responsible for the competency and accuracy of
all tests and reports. A certified tester shall provide a copy of all test and repair reports to the
consumer and to the water purveyor within ten (10) business days of any completed test or
repair work. A certified tester shall maintain such records for a minimum period of three (3)
years.

Sec. 36.78 - Definitions

The following words, terms and phrases, when used in this ordinance, shall have the meanings
ascribed to them in this section, except where the context clearly indicates a different meaning:

Air-gap separation means a physical separation between the free-flowing discharge end of a potable
water supply pipeline and an open or non-pressure receiving vessel. An approved air-gap separation
shall be at least double the diameter of the supply pipe measured vertically above the overflow rim of the
receiving vessel, in no case less than one (1) inch (or 2.54 cm).

Backflow means the undesirable reversal of flow of water or mixtures of water and other liquids,
gases, or other substances into the distribution pipes of the consumer or public potable water system
from any source or sources.

Backflow prevention assembly—Approved. The term "approved backflow prevention assembly"
means an assembly used for containment and/or isolation purposes that has been investigated and
approved by the water purveyor and has been shown to meet the design and performance standards of
the American Society of Sanitary Engineers (ASSE), or the University of Southern California Foundation
for Cross-Connection Control and Hydraulic Research (USCFCCCHR). A backflow prevention assembly
used on fire suppression systems must comply with the National Fire Protection Association (NFPA)
Code.

Backflow prevention assembly—Unapproved. The term "unapproved backflow prevention assembly”
means an assembly that has been investigated by the water purveyor and has been determined to be
unacceptable for installation within the water system. Consideration for disapproval shall be based upon,
but not limited to, the following criteria: (i) Due to poor performance standards (i.e., significant failure rate);
(i) Lack of or unavailability of repair parts; and/or (iii) Poor service or response from assembly's factory
representative.

Backflow prevention assembly—Type. The term means an assembly used to prevent backflow into a
consumer or public potable water system. The types are:

(1) Double check valve assembly (DCVA)
(2) Double check detector assembly (fire sprinkler system) (DCDA and DCDA-II)

(3) Pressure vacuum breaker (PVB)



(4) Reduced pressure principle assembly (RP)
(5) Reduced pressure principle detector assembly (fire sprinkler system) (RPDA and RPDA-II)
(6) Spill-resistant vacuum breaker (SVB)

Backflow prevention assembly tester—Certified. The term "certified backflow prevention assembly
tester" means a person who has proven his competency to the satisfaction of the water purveyor. Each
person who is certified to make competent tests, or to repair, overhaul, and make reports on backflow
prevention assemblies shall be knowledgeable of applicable laws, rules, and regulations, and must hold a
certificate of completion from an approved training program in the testing and repair of backflow
prevention assemblies. In order to prevent any conflict of interest, it shall be unlawful for an employee of
the City of Mebane to test and repair any privately owned backflow prevention assemblies installed in the
city's public potable water supply, except to perform any duty imposed by this ordinance.

Backflow prevention device—Approved. The term "approved backflow prevention device" means a
device used for isolation purposes that has been shown to meet the design and performance standards of
the American Society of Sanitary Engineers (ASSE) the American Water Works Association (AWWA).

Backpressure backflow means any elevation in the consumer water system, by pump, elevation of
piping, or steam and/or air pressure, above the supply pressure at the point of delivery which would
cause, or tend to cause, a reversal of the normal direction of flow.

Backsiphonage backflow means a reversal of the normal direction of flow in the pipeline due to a
negative pressure (vacuum) being created in the supply line with the backflow source subject to
atmospheric pressure.

Check valve—Approved. The term "approved check valve" means a check valve that is drip tight in
the normal direction of flow when the inlet pressure is at least one (1) psi and the outlet pressure is zero
(0). The check valve shall permit no leakage in a direction reverse to the normal flow. The closure
element (e.g. clapper, poppet, or other design) shall be internally loaded to promote rapid and positive
closure. An approved check valve is only one (1) component of an approved backflow prevention
assembly, i.e., pressure vacuum breaker, double check valve assembly, double check detector assembly,
reduced pressure principle assembly, or reduced pressure detector assembly.

Consumer means any person, firm, or corporation using or receiving water from the City of Mebane.

Consumer's potable water system means that portion of the privately owned potable water system
lying between the point of delivery and point of use and/or isolation protection. This system will include all
pipes, conduits, tanks, receptacles, fixtures, equipment, and appurtenances used to produce, convey,
store, or use potable water.

Consumer's water system means any water system commencing at the point of delivery and
continuing throughout the consumer's plumbing system, located on the consumer's premises, whether
supplied by a public potable water or an auxiliary water supply. The system or systems may be either a
potable water system or an industrial piping system.

Containment means preventing the impairment of the public potable water supply by installing an
approved backflow prevention assembly at the service connection.

Contamination means an impairment of the quality of the water which creates a potential or actual
hazard to the public health through the introduction of hazardous or toxic substances or through the
spread of disease by sewage, industrial fluids, or waste.

Cross-connection means any actual or potential connection or structural arrangement between a
public or a consumer's water system and any other source or system through which it is possible to
introduce any contamination or pollution, other than the intended potable water with which the system is
supplied. Bypass arrangements, jumper connections, removable sections, swivel or change-over devices,
and other temporary or permanent devices through which or because of which "backflow" can or may
occur are considered to be cross-connections.

Direct cross-connection means any arrangement of pipes, fixtures, or devices connecting a potable
water supply to a non-potable source which is permanent in nature, ie a boiler feed line.



Double check detector assembly means a specially designed assembly composed of a line-size
approved double check valve assembly with a specific bypass water meter and a meter-sized approved
double check valve assembly. For a DCDA-II assembly, the bypass will be protected by a single check.
To be approved, the DCDA must conform to ASSE 1048 standards. The meter shall register (in U.S.
gallons/cubic feet) accurately for only very low rates of flow and shall show a registration for all rates of
flow. This assembly shall only be used to protect against a nonhealth hazard (i.e., pollutant).

Double check valve assembly means an assembly composed of two (2) independently acting,
approved check valves, including tightly closing shutoff valves attached at each end of the assembly and
fitted with properly located test cocks. To be approved, the DCVA must conform to ASSE 1015 standards.
This assembly shall only be used to protect against a non-health hazard (i.e., pollutant).

Dual check means a self-closing device designed to permit flow in one direction and close if there is
a reversal of flow. A dual check valve is not an in-line testable assembly.

Fire sprinkler system means a system of piping which may include sprinklers, hose connections,
hydrants, or fixed spray nozzles that may be wet or dry, open or closed for the use of suppressing fires.

Hazard—Degree of. The term "degree of hazard" is derived from the evaluation of conditions within a
system which can be classified as either a "pollution" (non-health) or a "contamination” (health) hazard.

Hazard—Health. The term "health hazard" means an actual or potential threat of contamination of a
physical, hazardous or toxic nature to the public or consumer's potable water system to such a degree or
intensity that there would be a danger to health.

Hazard—Non-health. The term "non-health hazard" means an actual or potential threat to the quality
of the public or the consumer's potable water system. A non-health hazard is one that, if introduced into
the public water supply system, could be a nuisance to water customers, but would not adversely affect
human health.

Health agency means the North Carolina Department of Environmental Quality and the North
Carolina Department of Health and Human Services.

Indirect cross-connection means any arrangement of pipes, fixtures, or devices connecting a potable
water supply to a non-potable source which is temporary in nature, ie a garden hose.

Industrial fluids means any fluid or solution which may be chemically, biologically, or otherwise
contaminated or polluted in a form or concentration such as would constitute a health or non-health
hazard if introduced into a public or consumer potable water system. Such fluids may include, but are not
limited to: Process waters; chemicals in fluid form; acids and alkalis; oils, gases; etc.

Industrial piping system—Consumer's. The term "consumer's industrial piping system" means any
system used by the consumer for transmission of or to confine or store any fluid, solid or gaseous
substance other than an approved water supply. Such a system would include all pipes, conduits, tanks,
receptacles, fixtures, equipment, and appurtenances used to produce, convey, or store substances which
are or may be polluted or contaminated.

Isolation means the act of confining a localized hazard within a consumer's water system by
installing approved backflow prevention assemblies. Disclaimer: The city may make recommendations,
upon facility inspection, as to the usages of isolation devices/assemblies, but does not assume or have
responsibility whatsoever for such installations.

Point of delivery means generally at the property line of the customer, adjacent to the public street
where the city mains are located, or at a point on the customer's property where the meter is located. The
customer shall be responsible for all water piping and control devices located on the customer's side of
the point of delivery.

Pollution means an impairment of the quality of the water to a degree which does not create an
actual hazard to the public health, but which does adversely and unreasonably affect the aesthetic
qualities of such waters for domestic use.

Potable water means water from any source which has been investigated by the North Carolina
Department of Environmental Quality and which has been approved for human consumption.
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APPENDIX F
RATE STRUCTURE EVALUATION EXAMPLES

Baldwin County Water & Sewer Rate Policies
2022 Georgia Water & Wastewater Report
RCAP Rates Guide
RCAP Formulate Great Rates Guide
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