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SECTION |
GENERAL
A. BACKGROUND

The City of Oak Ridge (City) received Administrative Order No. CWA-04-2010-
4772 (Order) from the US Environmental Protection Agency, Region 4 (EPA), effective
September 30, 2010. The Order requires a number of actions on the part of the City
relative to its wastewater collection and transmission system. Item 16.B of the Order
requires that the City prepare a System Evaluation and Rehabilitation Plan consisting of
a Capacity Assessment Plan, a Sewer System Evaluation Survey, and a Collection
System Remediation Plan. Item 16.B.i of the Order specifies the requirements for the
Capacity Assessment Plan. In general, the requirements relate to proposed analysis
methodology (e.g., computer modeling), dry and wet weather loading of the system,
rainfall and flow monitoring, pump station capacity evaluations, design storm selection,
and “worst-case” analysis of sewers affecting critical mini-systems. Item 16.B.ii of the
Order specifies that the Capacity Assessment be completed, and that a Capacity
Assessment Report be prepared summarizing the results. The requirements for the
Capacity Assessment Report generally relate to a description of the computer model,
the results of the modeling as they relate to system capacity and the expected effects of
rehabilitation, and other items such as overflows and excessive inflow and infiltration. In
response to those requirements, a Capacity Assessment Plan was prepared and
submitted to EPA in March 2011. The plan was subsequently approved by EPA in May
2011. Following approval, the plan was implemented. The collection of field
information and mapping required to define the sewer collection and transmission
system, and the collection of rainfall and flow data for modeling purposes, were
completed in early 2012. The development of the computer model and the subsequent
capacity assessment were completed in March 2012.

B. APPROACH

A key task required for the Capacity Assessment was the preparation of a
collection and transmission system computer model for use in assessing and optimizing
the capacity of the sewer system, and in evaluating the general effects of various
rehabilitation measures. Other tasks were associated with documenting historical
overflows, identification of critical mini-systems, mapping, etc.
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The general approach to the assessment was as follows:

Define the physical characteristics of the sewer system and service area.
Document sewer overflows and identify “critical mini-systems”.

Select and configure a computer model to be used for the system
analysis.

Collect and analyze rainfall data.

Collect and analyze flow data.

Collect and evaluate groundwater data.
Determine the dry weather flow characteristics.

Determine the wet weather flow characteristics (i.e., determine the
influence of rainfall-derived inflow and infiltration).

Calibrate the model.
Load the model with design flows.

Use the model to assess the design capacity of the sewer system,
including “worst case” conditions.

Use the model to assist in the evaluation of the general effects of
rehabilitation measures.

Provide other required information such as system maps, volume of
sewage from “Significant Industrial Users”, etc.
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SECTION I
SANITARY SEWER SYSTEM
A. OVERVIEW

The Oak Ridge sanitary sewer collection and transmission system has
approximately 1,255,000 linear feet of gravity sewer pipe, approximately 6,850
manholes, three major pumping stations with force mains, 32 smaller pumping stations
with force mains, and privately owned laterals. The system is designed and managed
to be a separate sanitary sewer system (i.e., as opposed to a combined sanitary and
stormwater sewer system). The system flows to the City’s Wastewater Treatment Plant
(WWTP) which has a hydraulic capacity of 30 million gallons per day (MGD). The
WWTP discharges by NPDES permit to East Fork Poplar Creek.

The major axis of the Oak Ridge sanitary sewer system basin is oriented
approximately southwest - northeast, conforming to the ridge-and-valley topography of
the Oak Ridge area. The system extends from Melton Hill Lake on the east
southwestward approximately eleven miles. Along its minor axis, the system extends
approximately five miles (at its widest point) southeast of Black Oak Ridge. See
Appendix A, Figure A-1. More detailed maps of the sewer basin are provided in
Appendix B, Maps B-1 through B-6.

As shown on the diagram in Appendix A, Figure A-2, the sewer system is divided
into two divisions, the East Division and the West Division. The East Division and West
Division contain 45 and 43 mini-systems, respectively. The northern part of the East
Division flows by gravity and force mains to the East Plant Pumping Station. The
southern part of the East Division flows by gravity and force mains to the Emory Valley
Pump Station. The East Plant and Emory Valley stations pump to force mains that
discharge to the gravity interceptor. The West Division flows by gravity and force mains
to the gravity interceptor. The main gravity interceptor flows to the Turtle Park Pump
Station which pumps directly by force mains to the WWTP. (The diagram shows only
the three major pumping stations and associated force mains. For simplicity, the minor
pumping stations and associated force mains are not shown on the diagram.)

The major segments of the gravity interceptor are as follows:

) The main 42-inch concrete gravity interceptor extends eastward upstream
from the Turtle Park Pump Station to a 36-inch concrete interceptor near
the intersection of the Oak Ridge Turnpike and South Illinois Avenue.

° A 27-inch clay gravity interceptor line extends from the 36-inch interceptor
southward upstream along South lllinois Avenue, serving primarily
commercial and light industrial areas and the United States Department of
Energy Y-12 Plant.
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) A 24-inch interceptor extends eastward upstream from the 36-inch
interceptor near the intersection of the Oak Ridge Turnpike and lllinois
Avenue, serving the eastern part of the sewer basin.

B. MANHOLE AND SEWER PIPE IDENTIFICATION NOMENCLATURE

In the discussions that follow, references are made to specific manholes with
respect to meter locations, load points, overflows, etc. In addition, references are made
to specific sewer pipes with respect to capacity. Therefore, an explanation of the
identification nomenclature for manholes and sewer pipes follows:

An example of a manhole identifier is “MH:E5A-J16-30". The “MH” term is the
prefix for all identifiers that represent a manhole. The term “E5A” in the example
indicates that the manhole is in the ESA mini-system. The term “J16” in the example
indicates that the manhole is in grid J16 of the City of Oak Ridge’s legacy grid system.
The last term, “30” in the example, is a sequential number applied to the manhole.
Therefore, this manhole is manhole number 30 lying within the J16 grid, lying within
mini-system E5A.

An example sewer pipe identifier is “SL:MH:E5A-J16-30,MH:E5A0J16-31”. In
this example, “SL” is a prefix used to identify the asset as a sewer line. This is followed
by the identifier for the upstream manhole (“MH:E5A-J16-30"), a comma, and then the
identifier for the downstream manhole (“MH:E5A-J16-31").

C. HISTORICAL OVERFLOWS

Appendix A, Table A-1 lists the reported sanitary sewer overflows that occurred
during the five year period 2007 through 2011. The overflow locations are shown in
Appendix C, Maps C-1 through C-59. As indicated, there were 405 recorded overflows
(excluding minor in-house backups) which occurred at 162 different locations.

The overflows were due to a number of causes, such as excessive inflow and
infiltration during rain events and blockages of various kinds including roots. The
reported cause of 281 of the overflows (69%) was excessive rainfall. The smallest
reported rainfall depth causing overflow (in the absence of a corresponding mechanical
or electrical failure) was 0.57 inches on March 10, 2011. However, 1.71 inches of
rainfall occurred on the previous day, March 9, 2011. Only 19 of the 281 rainfall-related
overflows (7%) occurred with less than 2 inches of reported rainfall. Twelve of those
had 1.71 inches, four had 1.87 inches, two had 1.8 inches, and as previously mentioned
one had 0.57 inches which was preceded by 1.71 inches on the day before.
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D. CRITICAL MINI-SYSTEMS

According to the Order, “critical mini-systems” are defined as those mini-systems
that:
have experienced sanitary sewer overflows within the past five years,
have, or have had within the past five years, a constructed overflow built, or
are upstream of areas experiencing sanitary sewer overflows or having
constructed overflows.

As previously indicated, overflows have occurred at a number of locations within
the system. Those locations include overflows on the main gravity sewer just upstream
of the Turtle Park pump station. This is the terminal pump station for the system that
discharges directly to the WWTP. Therefore, in accordance with the definition
summarized above, all mini-systems within the sewer system are classified as critical
mini-systems.
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SECTION I

OVERVIEW OF COMPUTER MODELING
A. MODEL REQUIREMENTS

A key component of the Capacity Assessment was the development of a
computer model of the sewer system. The model was used to simulate the operation of
the existing system under observed conditions and under prescribed design storm
conditions. The overall modeling approach used was generally as recommended in
“Computer Tools for Sanitary Sewer System Capacity Analysis and Planning” (EPA,
2007).

The model represents the physical characteristics of the system infrastructure
(pipes, manholes, and primary pumping stations and force mains), dry weather flow
characteristics (wastewater flow and regional groundwater inflow/infiltration), response
of the system to wet weather flows (modeled as rainfall dependent inflow/infiltration, or
RDII), and local meteorological conditions.

Once the model was calibrated, it was used as a tool to determine the capacity of
the existing system, and to predict the effects of general remediation measures to be
developed in the Collection System Remediation Plan.

The capacity assessment model was developed at a sufficient level of detail to
permit further refinement of selected components for more detailed study during the
remediation assessment and design phases.

B. SELECTION OF MODEL SOFTWARE

The computer model of the sewer system was developed using SewerGEMS
Sanitary software. This is a proprietary computer model developed by Bentley
Systems, Incorporated. It is basically a GIS-compatible version of SewerCAD. The
program was specifically developed to analyze sanitary sewer systems, and is widely
used within the sanitary engineering profession. The program includes a graphical
interface, associated databases, and computation engines. The layout of the sewer
system network is input using the graphical interface, and the physical attributes of each
of the sewer system elements (e.g., pipes, manholes, pumps, etc.) are assigned. The
program can analyze both open channel gravity flow, as well as pressure flow
(surcharged conditions and force mains). Hydraulic calculations are conducted using
standard hydraulic methods. The system may be analyzed in either steady state or
extended period simulation modes. For extended period simulations (EPS), flows are
routed through the system using the convex method. (The present study used the
extended period simulation method.) The sewer system model may be hydraulically
loaded (dry weather and wet weather) by a variety of methods.
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C. KEY MODEL ASSUMPTIONS AND SIMPLIFICATIONS

The SewerGEMS Sanitary model uses conventional methodology for performing
hydraulic analysis. Key assumptions and simplifications are listed below:

The system was modeled using the EPS unsteady state, backwater
gravity flow and convex routing analysis option in SewerGEMS Sanitary.

The Manning method was selected for analyzing gravity flow in sewers
and for computing losses in surcharged gravity sewers. Pipe roughness
coefficients were assigned to the various materials as summarized in
Table 111-1.
TABLE IlI-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
PIPE MANNING ROUGHNESS COEFFICIENTS

Material Manning “n” Coefficient
Concrete 0.013
Vitrified Clay 0.013
PVC 0.010
Ductile Iron 0.012
Cast Iron 0.012
Unknown 0.013

The Hazen-Williams method was used to compute losses in force mains.
A Hazen-Williams “C” coefficient of 110 was used.

Nominal pipe diameters were used without attempting to model individual
anomalies such as root penetration or damaged pipes.

Headlosses at manholes were computed using the “Standard Method” in
SewerGEMS Sanitary. With this method, losses through a manhole are
computed as the product of the velocity head in the outflowing pipe and a
headloss coefficient. In this model, a nominal headloss coefficient of 0.5
was applied at each manhole. Where multiple pipes enter a manhole or
where large angles exist between incoming and outflowing pipes, larger
coefficients might be justified. However, most manholes in the system
have approximately straight-through single runs of pipe, and velocities are
relatively small. In addition, the manhole inverts are typically shaped, thus
minimizing losses. Therefore, application of a single coefficient to the
system of manholes was deemed to be acceptable for general analysis.
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(In the rehabilitation design analyses, more detailed treatment of problem
areas will be addressed by customizing loss coefficients to specific
conditions.)

° The sewer system consists of pipes ranging in size from 8 inches to 42
inches. The computer model targeted 10-inch diameter pipes and larger.
This is consistent with the guidelines set forth in “Computer Tools for
Sanitary Sewer System Capacity Analysis and Planning” (EPA, 2007), and
also reduced the model to a more workable size.

° Because of the number of manholes (almost seven thousand), it was not
practical to hydraulically load the model at every manhole. Therefore, a
number of “load point” manholes were identified and the model was
loaded at those locations, creating a step-wise loading. This loading
method should be taken into consideration while reviewing the results of
the analysis. For example, in some cases the location of a manhole
overflow may not coincide with historical information; the simulated
overflow location is representative of actual or potential overflows in that
area of the system and not necessarily at that specific manhole.

D. MODEL DEVELOPMENT

The physical characteristics of the sewer system were based on field surveys
and inspections of the manholes, gravity sewers, force mains, and pumping stations
that comprise the system. The overall model consists of seven separate components:

° East Plant sewershed

° Emory Valley sewershed
° Central City sewershed
° Y-12 sewershed

° Turtle Park sewershed

° West End sewershed

° System “Spine”

The six sewershed components were developed separately for analysis and
calibration purposes. Then, the segments of each sewershed model that were included
in the hydraulic analysis (see sections VII and VIII) were extracted from the sewershed
models and joined to configure a single sewer network model. The East Plant, Emory
Valley and Turtle Park pumping stations (and associated force mains) were then added
to the network to obtain the resulting “Spine” model. See Appendix A, Figure A-3. The
pump stations were modeled based on manufacturers’ performance curves, wet well
configurations from record drawings, and applicable pump on-off control logic.
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For the East Plant and Emory Valley stations, both pumps in each station were
assumed in service to reflect actual existing conditions. For the Turtle Park station, only
the two new pumps were considered operable. The Spine model then was used for
final calibration/verification, capacity assessment, and design storm analysis.

The Spine model consists primarily of sewers 10 inches in diameter or larger.
The Spine model contains approximately 104,020 feet of the 10-inch or larger pipes,
which represents approximately 73% of the 10-inch or larger pipes in the entire sewer
system. The model includes approximately 87% of the 12-inch or larger pipes. The
larger pipes not included in the Spine model were typically at locations where there
were single pipe segments 10-inches or larger in diameter sporadically appearing in 8-
inch collection systems. These pipes were mostly thought to have been added in flat
areas, or point repair situations where larger pipe was available for use in the repair. In
addition, in several areas, 10-inch pipes were used in the upper portions of some mini-
systems (i.e., the system had been over-sized). The Spine model did not extend up into
those areas.

Manholes susceptible to overflows were modeled by including diversion links at
those locations. At each such overflow, the model diverted all incoming flows in excess
of the product of the downstream pipe “capacity” and an adjustment factor. Nominal
pipe “capacity” was defined as Manning “normal” full-pipe gravity (not surcharged) flow.
The adjustment factors were used, as appropriate, to empirically account for surcharged
and backwater conditions. The adjustments were typically in the range of 1 to 2, but
were sometimes less than 1 to account for restricted outflow due to backwater.
Approximate adjustments were made in the sewershed calibration models, and were
further refined in the final Spine model calibration. The objective of the final
adjustments was to achieve hydraulic grade line profiles consistent with the occurrence
of overflows and the effect of locked manhole covers.

Rainfall data for calibration were extracted from records of continuous rainfall
measurements collected at locations within the sewer basin. Three primary rain gauges
were deployed in the basin, strategically located to record data in the northeastern,
central and southwestern areas of the basin. Records from an additional existing
gauge, installed and operated by the United States Department of Energy, were used to
supplement the new primary gauges. Rainfall data collection is discussed in more detail
in Section IV of this report.

Flow data for model calibration were extracted from records of flow
measurements collected at strategic locations within the system using flow meters.
Primary monitoring locations were chosen that best characterized dry weather and wet
weather flow patterns. In addition, other flow data collected within the system, including
temporary monitors, were used for supplemental analysis. Flow data collection is
discussed in more detail in Section V of this report.
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E. MODEL CALIBRATION

Using the base infrastructure models (sewershed component models and Spine
model), and the observed rainfall and flow data, the model was calibrated. This was
accomplished by assigning base flow, sewage flow, and RDIl parameters such that
computed flows reasonably matched the observed flows, for the selected dry and wet
weather calibration events. The analysis of dry and wet weather flows, and model
calibration, are discussed in more detail in sections VII, VIII and IX of this report,
respectively.

F. DEPARTURES FROM ORIGINAL ASSESSMENT PLAN
As the study and analysis progressed, minor departures from the original

assessment plan were necessary. Those departures are summarized in Appendix A,
Table A-2.
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SECTION IV
RAINFALL DATA
A. OVERVIEW

Throughout the sewer system, rainfall dependent inflow/infiltration (RDII) is a
significant portion of the total sewer flow. Therefore, the study addressed the effects of
rainfall on the system. In Section VIl and Section IX of this report, the manner in which
the rainfall data was used analytically is reviewed. In this section, the collection and
management of the rainfall data is discussed.

Rainfall data was required for two principal uses:

° Data was required to calibrate a computer hydraulic model of the sewer
system.
) Data was required to associate reported occurrences of sewer overflows

with the magnitude of rainfall events that caused those overflows.

B. AVAILABLE RAIN GAUGE DATA

Due to the United States Department of Energy (DOE) facilities and federal
research activities in and near Oak Ridge, a number of rainfall gauges have been
deployed by others in the area. A search of National Oceanic and Atmospheric
Administration (NOAA) web sites and other sources identified multiple gauges at Oak
Ridge National Laboratories (ORNL), Y-12, East Tennessee Technology Park (ETTP),
Roane State College, and other locations. However, due to spatial concerns and other
considerations, the utility of this data for model calibration and overflow/rainfall analysis
was limited. Therefore, a decision was made to deploy new rain gauges within the
sewer basin specifically selected and managed for the purposes of this assessment.

C. NEW RAIN GAUGES AND NETWORK

For systems with significant short-term (inflow) and intermediate term (first
infiltration) RDII response, a relatively short recording interval is required for modeling
(i.e., 10 to 15 minutes). While short interval depths may be interpolated from long
interval (i.e., 1-hour) data, the inflow and first infiltration components of the RDII
response may be excessively masked. Therefore, short interval rainfall data was
desired. Also, since rainfall depths and intensities can vary significantly over a basin of
this size, multiple gauges were required to obtain adequate areal coverage of the sewer
basin.
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The sewer basin is approximately 11 miles long and 5 miles wide (at its
maximum width). All but four of the 88 mini-systems lie in the valley between Black Oak
Ridge and Pine Ridge in the central and northeast part of the basin, and between Black
Oak Ridge and East Fork Ridge in the southwestern part of the basin. Therefore, three
new primary rain gauges were deployed to cover the basin.

“Turtle Park” (TP) Rain Gauge: This gauge was installed at the City of
Oak Ridge Waste Water Treatment Plant. This is a secure area located in
the southwestern third of the basin. Approximate location: N35.99008°
and W84.31695°.

“‘South Gate” (SG) Rain Gauge: This gauge was installed at the City of
Oak Ridge Public Works Department complex. This is a secure area
located in the central third of the sewer basin. Approximate location:
N35.99985° and W84.25148°.

‘East Plant” (EP) Rain Gauge: This gauge was installed at the City of Oak
Ridge East Plant Pumping Station. This is a secure area located in the
northeastern third of the sewer basin. Approximate location: N36.03983°
and W84.21006°.

The locations of the primary gauges are shown on Appendix A, Figure A-1. A
photo of the rain gauge at Turtle Park is shown in Appendix A, Figure A-4. The other
two installations are similar.

The three primary rain gauges are new Hach units. Specifications for the gauges
and accessories are as follows:

Hach Data Logging Rain Gauge, Product Number 2459

Tipping bucket type with 8-inch diameter collector/funnel with SS screen
0.01-inch resolution

5% accuracy at 0.5-inches per hour

epoxy coated aluminum and anodized aluminum material

base mounting plate with 3-point spring-loaded leveling adjustment
solid state memory pack with battery backing

capacity of 10,080 reporting readings (e.g., 70 days at 10 minutes)
replaceable 9 VDC alkaline battery (approximately 6 months life)

data download to PC via RS232 interface

software for data download and management
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D. CALIBRATION AND MAINTENANCE

Field calibration of the rain gauges was not required since the gauges were pre-
calibrated at the factory. The rain gauges were prepared, installed, operated and
maintained in strict accordance with the user manual. The manual provided detailed
instructions for the gauges. Each gauge was located in a clear area away from trees
and buildings which would block the natural fall of rain. The base plates were mounted
on firm, flat surfaces and leveled. Maintenance consisted of routine inspection,
cleaning, and replacement of the battery.

E. RAINFALL DATA QA/QC

The rainfall data downloaded from the gauges were imported to and managed
with the Sanitary Sewer Overflow Analysis and Planning (SSOAP) Toolbox software
(EPA, 2010a). The quality and completeness of the data were evaluated as follows:

) The downloaded data were analyzed in SSOAP to identify individual
rainfall events, based on 6-hour inter-event periods.

) The events were compared to events determined for the other two primary
gauges to identify any gross inconsistencies in event dates/times,
durations and depths.

° The data for each gauge were analyzed, tabulated, and plotted graphically
in SSOAP, and reviewed to identify any anomalous readings (missing data
points, unexpected spikes, or other inconsistencies).

F. SUPPLEMENTAL RAINFALL DATA (Y-12)

Data from the three primary rain gauges were supplemented by data obtained
from a United States Department of Energy gauge at the Y-12 facility. The gauge is
located at approximately N35.98745° and W84.25363°. This is approximately 4,500
feet south of the South Gate rain gauge. Rainfall data for the period October 15, 2011
through October 23, 2011, and December 20, 2011 through January 31, 2012, were
obtained from Y-12, subjected to QA/QC review, and subsequently used to supplement
the other rain gauge data.
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G. RAINFALL DATA FILES MANAGEMENT

As previously mentioned, the rainfall data was managed with SSOAP software.
Except for the Y-12 data, rainfall was collected at 10-minute intervals. SSOAP adjusted
the actual data interval clock times to the nearest 10-minute clock times (e.g., 8, 18, 28
minutes would be adjusted to 10, 20, 30 minutes). The Y-12 data were in 15-minute
clock intervals. All data collected, including the supplemental 15-minute Y-12 data,
were converted to the SSOAP database format. For use in the model and other
analysis purposes, custom formatted data files were generated by using the export
capabilities of SSOAP. Appendix A, Figures A-5 through A-8 show SSOAP summary
charts of the incremental rainfall data collected through January 2012. Note that there
are some gaps in the data due to either a gauge being out of service for a period of time
(e.g., East Plant), or only a selected period of record being needed from a supplemental
source (i.e., Y-12). All rainfall data was archived in a SSOAP database.

H. RAINFALL MONITORING PERIOD

The three primary rain gauges were deployed in late April and early May 2011.
For modeling purposes, data were collected through January 2012. The gauge initially
installed at South Gate experienced recording problems in October 2011 and the
remaining rain gauges were moved as necessary to provide data for sewersheds where
temporary flow meters were deployed. This approach ensured that rainfall data would
be available for the analysis of flows at the temporary flow meters. (See Section V.)
Also, as previously mentioned, supplemental rainfall data for the period October 15,
2011 through October 23, 2011, and December 20, 2011 through January 31, 2012,
were obtained from Y-12 and used to supplement the other rain gauge data. Appendix
A, Table A-3 summarizes the period of record for each of the three primary rain gauges.

l. RAINFALL DATA ANALYSIS

The rainfall data were analyzed in SSOAP. The analysis separated the data into
events, using a 6-hour inter-event interval between occurrences of 0.01 inches or more
of rainfall. The analysis provided the total rainfall depth, duration, and peak intensity for
each event. In addition, the analysis determined the number of dry days between each
event. Appendix A, Tables A-4 through A-7 provide the results of the SSOAP analyses
of the rain gauge data through January 2012.

As indicated by the rainfall analysis, the Oak Ridge area experienced unusually
heavy rainfall during the study period. In September through December 2011, the
Turtle Park rain gauge recorded a total of 37.23 inches compared to the long-term
average of 17.05 inches. (NWS, 2010.) The largest continuous event began on
September 4, 2011. Table IV-1, below, summarizes the event. Note that this storm
represented a 25 to 200-year recurrence interval. (NOAA, 2004.) Most of the other
rainfall events with depths of 1.5 inches or more had average return intervals of less
than 1 year to 2 years, with a few 5 to 10-year events.
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TABLE IV-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
SEPTEMBER 4-5, 2011 RAINFALL EVENT SSOAP ANALYSIS

. Duration Approximate Average

RENN CRNEE | DERLT s (Hrs) ReFt)lE)rn Interval, Tr (Ygrs)
East Plant 7.49 66.17 25-50

South Gate 7.11 26.17 100

Turtle Park 9.36 62.50 200

Note that the South Gate gauge recorded a brief no-rain period during the overall
event, thus the total continuous duration was shorter than the other two gauges.
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SECTION V
FLOW DATA

A. OVERVIEW

Wet weather and dry weather flow data were required to calibrate the computer
model of the sewer system. Due to the size of the sewer system, it was not
economically feasible to monitor flows continuously throughout the entire system.
Therefore, a staged approach to monitoring was implemented.

The three major pumping stations included in the model (East Plant,
Emory Valley and Turtle Park) have permanent meters that record
continuous effluent flow rates. These data were analyzed for the
calibration events and used in the calibration analysis.

“‘Semi-Permanent” flow meters were installed at strategic locations
specifically for this assessment. The meters were located primarily on the
gravity interceptor, and were left in place for the duration of the monitoring
period.

“Temporary” flow meters were deployed on a sewershed-by-sewershed
basis, depending on the nhumber of meters available. Meters were placed
at locations suitable for using the resulting flow data to estimate flow
characteristics throughout the sewershed. Flows for each sewershed
were monitored until suitable dry weather and wet weather calibration
events had been experienced, and then the meters were moved to the
next sewershed to be monitored.

Appendix A, Table A-8 provides a history of semi-permanent and temporary flow
meter deployment within the sewer basin.

B. FLOW METERS

Continuous flows were measured in the sewers using conventional flow meters.
Three types of flow meters were used for the study:

Marsh-McBirney Flo-Tote Model 260
Hach Flo-Tote Model 3 Sensor, Mounting Band and Logger

ISCO Series 2150 Area Velocity Sensor and Flow Module

The Marsh-McBirney, Hach, and ISCO meter installations are similar. (The Hach
meter assembly is basically a more recent version of the Marsh-McBirney meter.)
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They consist of a debris-shedding transducer sensor, positioned on or near the
bottom of the conduit, and held in place by a mounting band. The signal from the
sensor is relayed to the primary module by cable. The primary module is usually hung
from a ladder rung or other anchor point in the manhole. The primary module has a low
voltage operating battery and a backup battery. A storage device in the primary module
stores the depth and velocity readings from the sensor. This data is downloaded using
a laptop PC via a communications cable interface. For the Flo-Totes, Flo-Ware
software installed on a laptop was used to download the data. For the ISCO meters,
Flowlink software was used. For these meters, flow is computed as flow area (based on
pipe geometry and depth) times average flow velocity. The data may be displayed in
tables or graphically, or prepared as file data for export and use in other applications.
The units are accompanied by detailed manuals that describe the appropriate setup,
calibration, use and maintenance of the equipment.

C. CALIBRATION AND MAINTENANCE

Each unit was field calibrated following the instructions in the manuals
accompanying the flow meters. The procedure consists of making independent velocity
and depth measurements, and computing flow, then comparing those with the values
reported by the units.

The units were maintained in accordance with the manufacturers’ manuals.
Maintenance was performed following major storm events and when data was
downloaded. Maintenance generally consisted of:

° checking the physical stability and security of the installation
) clearing the sensor, band, and cables of any debris

° cleaning the sensor

° checking/replacing desiccant and filters

° checking/replacing the operating and backup batteries

° conducting real-time operating status checks

D. FLOW DATA QA/QC

Flow records retrieved from the flow monitors were imported to Flo-Ware and
Flowlink (as applicable) for QA/QC review of selected flow periods.

° High flow periods and low flow periods were compared with rainfall data to
ensure that the flow regimes were consistent with the rainfall regimes, and
were not the result of blockages or other factors.
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) Graphical displays of flow versus time (hydrographs) were reviewed to
identify spikes, missing data, or other anomalies that would require
additional review.

° Scatter diagrams of depth versus velocity were reviewed to ensure that
the data is consistent (Sands and Stevens, 1995) and to identify
surcharge events.

) Dry weather flow diurnal patterns were reviewed to identify any anomalous
patterns.

E. FLOW DATA FILES MANAGEMENT

Flow data files were retained and archived in their original format in order that
they could be readily reviewed in Flo-Ware and Flowlink. Selected time series of flow
data for use in model calibration were generated using the export capabilities of the Flo-
Ware and Flowlink software. Those files were also archived.
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SECTION VI
GROUNDWATER DATA

A. GENERAL

High groundwater levels (above the invert of manholes and sewer pipes) create
an opportunity for excessive groundwater infiltration into the sewer system. In general,
higher levels of groundwater would be expected along creeks and other water bodies, in
valley floors, and at the downgrade end of long hill slopes and major surface drainage
features. Low groundwater levels would be expected on ridges and steep hill sides, and
in some cases highly developed areas with limited recharge opportunity. The purpose
of groundwater monitoring was to obtain a general understanding of groundwater levels
at representative locations within the sewer system.

B. GROUNDWATER MONITORS

For convenience, the groundwater monitoring locations are at manholes. Visual
standpipe groundwater monitors were retrofitted to the manholes. At each monitoring
location, a hole was drilled through the manhole wall and a pipe with a perforated
section was inserted into the adjacent soil, and grout sealed at the penetration. A clear
plastic standpipe was then fitted to the horizontal section and extended upward.
Locations were selected for each sewershed. Locations were based on observed base
flows (from the flow monitoring program), land use, topography and judgment.
Groundwater in floodplains and near major creeks will typically be approximately at or
above the same level as the creek water surface, so those locations were generally
excluded from the groundwater monitoring program.

C. GROUNDWATER MONITOR LOCATIONS

All monitoring locations, except those in Emory Valley, were at locations
previously included in the flow monitoring program. Table VI-1 and Appendix D, Figures
D-1 through D-5, show the locations of the groundwater monitors.

TABLE VI-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING MANHOLE LOCATIONS

East Plant Emory Valley Y12 Central City Turtle Park West End
W16-C23-27
EEllg(X_Féf;fe E15-K19-2 szégK'ElﬁrI W6-E15-52 W14-E6-29 W17-B2W-13
E2-E15-1 E5B-K23-5 W18A-K12-9 W8-E12-3 W13-C7-31 W17-D1W-2
W18D-E9-25
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D. GROUNDWATER MONITORING RESULTS

The sixteen groundwater monitors were read in November and December, 2011,
and in January 2012. This period provided representative high groundwater levels due
to the unusually large amount of rainfall experienced during the Fall and early Winter.
For example, the total monthly depths of rainfall recorded at the Turtle Park rain gauge
for September through December were 12.02, 5.25, 13.68 and 6.28 inches,
respectively. By comparison, the corresponding mean monthly rainfall depths for Oak
Ridge are 3.75, 3.02, 4.86 and 5.42 inches, respectively. (NOAA, 2010.)

The groundwater monitoring logs are included in Appendix A, Tables A-9 through
A-24. Each monitor was read between 13 and 18 times during the monitoring period. A
total of 240 readings were documented for the monitors. As indicated, two of the 16
locations had one or more reported groundwater levels greater than 2.5 feet above the
centerline of the sewer. The remaining 14 locations reported levels less than 2.5 feet
above the centerline of the sewer. Seven of those 14 locations reported no
groundwater.

The two highest groundwater locations were W3-K13-41 in the Y-12 sewershed
and W18D-E9-25 in the Turtle Park sewershed. The former recorded a level of
approximately nine feet on November 28, 2011 and approximately four feet on
December 7, 2011. These were isolated instances of high groundwater and appear to
be mostly rainfall-induced as opposed to seasonal or regional groundwater. The latter
recorded multiple instances of groundwater levels of approximately 6 feet. These
appear to be related to seasonal or regional high groundwater levels.

The groundwater levels reported at the other seven locations were isolated
instances, and appear to be rainfall-induced as opposed to seasonal or regional
groundwater.
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SECTION VI
DRY WEATHER FLOW CHARACTERISTICS
A. APPROACH

Dry weather flow data were analyzed to estimate the dry weather components of
the total hydrograph at each selected metered location. For each selected meter, the
rainfall and flow data were reviewed and a representative dry period was identified. The
objective was to identify a period with an antecedent dry condition, where the flow was
not in significant recession from a previous storm, where meter data was of suitable
quality, and where the general flow pattern repeated from day to day. Once a suitable
period was determined, the “base flow” at each selected metered location was
estimated as the minimum flow occurring during the period. Next, a typical 24-hour day
was selected from the period to represent the daily pattern of the flow in excess of the
base flow, referred to as the “sewage flow.” For modeling purposes, the average daily
sewage flow and the daily pattern of relative sewage flow versus time were computed in
a spreadsheet. For example, Figure VII-1 illustrates the hourly average flows used for
dry weather flow analysis at meter location E13B-F22-12. (July 9, 2011 was used as
the typical pattern at this location.) Appendix A, Table A-25 summarizes the dry
weather flow analysis for each selected metered location.

FIGURE VII-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
EXAMPLE OF DRY WEATHER FLOW

F22-12
~—— velocity (fps) — Level (in) — Flow (gpm)

7/5/2011 7/6/2011 7/6/2011 7/7/2011 7/7/2011 7/8/2011 7/8/2011 7/9/2011 7/9/2011 7/10/2011 7/10/2011 7/11/2011 7/11/2011 7/12/2011
11 5:35 AM t 2/2011 5:35 AM
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Since it was not feasible to monitor flows in all of the sewers, it was necessary to
estimate the dry weather flow characteristics for other points within the sewershed
based on the analysis at “metered points” as discussed above. The additional
unmetered locations (called “flow points”) were identified and the dry weather flow
characteristics were estimated for those locations.

Base flows were estimated at flow points using the base flows in upstream and/or
downstream metered locations, or the general trend for base flows in that area of the
system. Base flows were usually relatively small compared to the total of sewage and
wet weather flows.

The most useful normalizing parameter for estimating average daily sewage flow
was the number of addresses served by the system upstream of a metered location.
For each selected metered location, the average daily sewage flow was calculated. The
average flow was then divided by the number of upstream addresses. (Please note that
mean daily dry weather sewage flows in Oak Ridge are relatively low compared to
values typically used in design. A recent water fee rate study indicated water use rates
well below typical nominal rates. See Section XIl.) These ratios were used to set the
average daily sewage flow for each unmetered flow point. Some adjustments were
made in commercial and institutional areas when the data so dictated. The daily pattern
for each unmetered flow point was based on a suitable nearby metered location.

Please note that the assignment of the base flow and sewage flow parameters in
the manner described above was subjected to the calibration and verification process
(see Section IX) and was determined to be satisfactory.

B. RESULTS

Of the 53 locations in the sewer basin where flow meters were deployed
(excluding pump station meters), 41 were used for dry weather flow calibration
purposes. Those meters locations are listed in Appendix A, Table A-25. The flow meter
data for the other locations were not used in the dry weather analysis for various quality
and/or applicability reasons. The 41 metered points used in the analysis, plus 20
additional assigned flow points, resulted in a total of 61 points where the model was
loaded with flows. Those points are referred to herein as “load points.” Appendix A,
Table 26 summarizes the load point incremental dry weather flows used as input to the
model.
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SECTION VilI
WET WEATHER FLOW CHARACTERISTICS

A. APPROACH

Wet weather flow data were analyzed to estimate the wet weather inflow and
infiltration (1&l) components of the total hydrograph at each selected metered location.
For each sewershed, the rainfall and flow data were reviewed and a representative
storm event was identified. The objective was to identify a period where a significant
rainfall event occurred, preceded by an acceptable dry weather period consistent with
the dry weather analysis (see Section VII). After a suitable wet weather event was
identified, an analysis was prepared to determine the characteristics of the wet weather
component of the hydrograph. For this analysis, the traditional rainfall-dependent inflow
and infiltration (RDII) unit hydrograph method was used.

B. WET WEATHER COMPONENT ANALYSIS

The RDII unit hydrograph method is well documented in the literature (EPA,
2008). The basic premise is that the response of a sewer to rainfall-derived inflow and
infiltration may be represented by three linear triangular unit hydrographs. See Figure
VIII-1 (EPA, 2007). The three unit hydrographs are intended to independently represent
rapid, intermediate, and delayed flow responses to rainfall occurring over the effective
service area upstream of the reference flow location.

FIGURE VIII-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
RDII UNIT HYDROGRAPH CONCEPT
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At a minimum, each unit hydrograph is defined by three parameters:

° “‘R” is the ratio of the total volume of rainfall that enters the sewer as 1&l to
the total rainfall occurring over the effective upstream service area. The
sum of the R values for all three unit hydrographs lies between 0 and 1.
The area of the effective upstream service area (called the “RDII area”
herein) must be defined.

° “T” is the time lapse, in hours, from the beginning of rainfall to the peak of
the unit hydrograph. A low value for T implies a rapid response, and a
long T implies a delayed response.

° ‘K” is a parameter that defines the duration of the falling limb of the
hydrograph relative to T. The duration equals the product T x K. A low
value of K implies a hydrograph that rapidly falls after it reaches peak flow.
A high value of K indicates that the hydrograph falls slowly after the peak
flow occurs.

Other parameters related more specifically to initial abstraction by soil moisture
accounting, depression storage, and evapotranspiration may also be used to further
define the RDII response. However, for the present analysis the exclusive use of R, T
and K were judged to be satisfactory.

The total combined value of R for all three unit hydrographs at a given metered
location was computed by first subtracting the dry weather flows (per the dry weather
analysis) from the total wet weather hydrograph to determine RDII flows, computing the
corresponding flow volume for the RDII flow, and dividing the RDII volume by the total
rainfall volume over the RDII area.

The Stormwater Management Model (SWMM) was used to determine suitable R,
T and K parameters for the observed rainfall and corresponding wet weather flows
(EPA, 2010b). The calibration procedure for each metered point was as follows:

) A simple node-link-outfall configuration was set up in SWMM wherein the
node received inflow.

) The SWMM model was loaded with a time series of the observed rainfall
event, and a corresponding rain gauge was set up in the model.

° The observed total hydrograph was loaded into SWMM as a calibration
file.
) The inflow at the node was set up to consist of base flow and mean daily

sewage flow (with an hourly pattern) as determined from the dry weather
flow analysis.
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) The inflow at the node was also set up to include RDII hydrographs as
defined by the RDII area and R, T and K factors. The distributions of total
R between the three unit hydrographs, and the values for the T and K
factors for each hydrograph, were determined by trial-and-revision until
the computed total hydrograph was a reasonable representation of the
observed hydrograph. For example, see Figure VIII-2.

FIGURE VIII-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
TYPICAL RDII CALIBRATION

Node Jct10 Lateral Inflow

= Computed s Observed

250,

2000
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See Table A-27 and Table A-28 in Appendix A for a summary of the wet weather
flow calibration values determined for the model at each selected metered location. The
rainfall events used for calibration are noted in Table A-27 in Appendix A. The SSOAP
analyses for these events were used to estimate the approximate average return
interval for the SSOAP-defined events. With the exception of the July 2011 calibration
event for the East Plant sewershed, all of the calibration events were in the range of
less than 1 year to 2 years. The July 2011 calibration event was approximately a 10-
year event.
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Similar to the approach previously discussed in Section VIl for dry weather flows,
the characteristics of wet weather flow for unmetered flow points were derived based on
the analyses for the metered locations. The R, T and K values were assigned based on
the analysis for nearby meters and/or locations deemed suitable for the unmetered
location. RDII areas (total or incremental, depending on location) were determined
directly for each flow point.

Table A-29 and Table A-30 in Appendix A summarize the load point wet weather
flow characteristics used for the model.

COR-138-SE 06SC11 VIl - 26 Wet Weather Flow Characteristics




City of Oak Ridge, Tennessee

SECTION IX
MODEL CALIBRATION

A. APPROACH

The SewerGEMS Sanitary model for each sewershed was further calibrated by
using the dry weather and wet weather RDII flow characteristics estimated as described
in Section VIl and Section VIII, along with the corresponding rain event, to compute
incremental inflows for each load point. Base flow and sewage flows were computed
inside SewerGEMS Sanitary using the dry weather flow characteristics. RDII flows
were generated in SWMM, extracted and input to SewerGEMS Sanitary. The model
was then executed, and the observed peak flows at each metered point were compared
to the calculated peak at that location. Adjustments were made to flow characteristics
where necessary to obtain an acceptable match between observed and computed
flows. This process was repeated for each sewershed.

After each sewershed model was completed, the Spine model was prepared (see
Section IIl). New RDII loads were computed in SWMM for the October 18-19, 2011 rain
event. This event was selected because it had suitable antecedent conditions and the
total rainfall depth and duration were similar to that of a two-year, 24-hour event (see
Section X). The RDII hydrographs were extracted from SWMM and imported into the
SewerGEMS Sanitary Spine model. The model was executed and the computed
results were compared with the observed metered flows at those locations where
meters were deployed during the October rain event, and deemed reliable after QA
review.

A detailed outline of the model calibration procedure is included in Appendix A,
Table A-31.

B. RESULTS

The calibration and verification results from the sewershed models and Spine
models are illustrated in Figure 1X-1 and Table 1X-1, and Appendix A, Table A-32. In
the sewershed component models, 34 of 39 calibration points had less than 20%
difference between computed and observed peak flows. In addition, 31 points had
differences of 10% or less. The average difference was 8%. In the Spine model, 8 of 9
calibration/verification points had 20% or less difference. The average difference was
14%. The Spine and sewershed component models all together had only 5 of 48 points
with more than 25% difference. Therefore, the overall match between the computed
and observed flows was acceptable, and the model was deemed satisfactorily
calibrated and verified.
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FIGURE IX-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT

Spine Model: October 2011 Event
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TABLE IX-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
CALIBRATION/VERIFICATION SPINE MODEL RESULTS
FOR OCTOBER 19, 2011 EVENT

Flow Meter Location Model Peak Flow Meter Peak Flow % Difference Comments
WWTP 21.5 MGD 24.4 MGD -12 Effluent
W18G-E3-5 13,298 GPM 14,596 GPM -9 42", Turtle Park
W18F-F7-1 12,144 GPM 10,275 GPM +18 427, Turtle Park
W5-G14-15 5,255 GPM 4,368 GPM +20 21", Central City
Manhole receiving
Emory Valley and
E25-H15-16 5,076 GPM 5,058 GPM 0 East Plant Force
Mains
W18A-N13-8 2,158 GPM 2,395 GPM -10 18”7, Y-12
East Plant Pump
Station 3,631 GPM 3,410 GPM +6 Effluent
E13B-F22-12 1,065 GPM 737 GPM +44 10", East Plant
Emory Valley Pump 1,551 GPM 1,648 GPM -6 Effluent
Station

Notes: (1) Meter data at W18D-F10-1 and E13B-G22-11 were not used for this event. QA review indicated the
data was not reliable due to backwater conditions. (2) The most likely cause of the large % difference at E13B-
F22-12 is backwater; however, since the absolute difference (328 GPM) was relatively small, the point was not
considered in the calibration.
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SECTION X
DESIGN FLOWS

A. BASIS OF DESIGN FLOWS

Flow within the sewer system is a combination of:

° Base flow, which is relatively constant and usually represents groundwater
infiltration

° Sewage flow, which typically varies according to a daily pattern

° Rainfall derived inflow and infiltration (RDII), which depends on the rainfall

characteristics and the condition of the sewer

Figure X-1 (EPA, 2007), illustrates the general relationship between these three
flow components.

FIGURE X-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
SEWER FLOW COMPONENTS
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The characterization of base flow and sewage flow were discussed in detail in
Section VII. For the purpose of establishing design flows with the system, the base
flows and sewage flows developed therein for model calibration were used as the dry
weather components of the design flow. The dry weather flow characteristics were
transferred directly into the SewerGEMS Sanitary model using the base flow and daily
pattern flow capabilities of the program. (Those capabilities are similar to those in
SWMM.)

The characterization of wet weather flows was discussed in Section VIIl. The
RDII areas and the R-T-K values developed in that analysis were used as the basis for
computing the RDII component of the design flows in SWMM. The resulting RDII
hydrographs were extracted from SWMM and loaded into the SewerGEMS Sanitary
model at the model load points. This approach required that a design rainfall event be
selected.

B. HISTORICAL RAINFALL

Historically, precipitation in Oak Ridge has been heaviest in November through
July. During this period, mean monthly precipitation varies from 4.32 inches (April) to
5.72 inches (March). The driest months are August through October, with mean
monthly depths ranging from 3.02 inches (October) to 3.75 inches (September). Mean
annual precipitation is 55.05 inches. (NWS, 2010.) Table X-1lprovides the mean
monthly point precipitation for Oak Ridge.

TABLE X-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
MEAN MONTHLY AND ANNUAL PRECIPITATION (INCHES)
OAK RIDGE, TN (NWS, 2010)

Jan |Feb |Mar |Apr |May |[Jun |Jul | Aug | Sep | Oct | Nov | Dec | Annual

5.13 1450 | 5.72 1432 |5.14 | 464 | 5.16 | 3.39 | 3.75 | 3.02 | 4.86 | 5.42 | 55.05

Table X-2 presents historical point rainfall depth-duration-frequency data (partial
duration series) for Oak Ridge, as obtained from the NOAA Atlas 14 Volume 2 (NOAA,
2004) web site.
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TABLE X-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
OAK RIDGE POINT RAINFALL DEPTH (INCHES)
DURATION FREQUENCY DATA (NOAA ATLAS 14, VOLUME 2)

Avc—zll_rrage 15 min 1hr 6 hr 12 hr 24 hr 2 days | 7 days
1-year 0.67 1.14 1.82 2.28 2.78 3.40 4.75
2-year 0.80 1.38 2.17 2.71 3.32 4.06 5.67
5-year 0.95 1.72 2.64 3.29 4.06 4.95 6.81
10-year 1.07 2.02 3.06 3.79 4.64 5.67 7.69
25-year 1.24 2.45 3.66 4.49 5.47 6.66 8.83
50-year 1.38 2.82 4.17 5.08 6.14 7.45 9.71

100-year 1.52 3.22 4.71 5.70 6.83 8.27 10.60

200-year 1.67 3.64 5.29 6.35 7.57 9.12 11.40

C. DESIGN RAINFALL EVENT

The nominal design storm used for the analysis was the 2-year 24-hour event.
As indicated in Table X-2, this represents a 3.32-inch rainfall in 24-hours. The 2-year
24-hour event was synthesized using the balanced frequency storm method (USACE,
2010). This method generates a storm that retains all depth-duration relationships for
any span of time within the event. A similar method was used to develop the well-
known original generalized Natural Resources Conservation Service/Soil Conservation
Service twenty-four hour rainfall patterns (USDA, 1986). The method used here tailored
this approach to Oak Ridge, and was based on more recent rainfall analyses than that
used in the development of the NRCS/SCS distributions. The depths and durations
used for the development of the pattern were extracted from NOAA Atlas 14, Volume 2
(NOAA, 2004) (See Table X-3). For convenience, the pattern was developed using the
US Army Corps of Engineers computer program, HEC-HMS (USACE, 2010) and
extracted for use in analysis.
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TABLE X-3
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
OAK RIDGE DEPTH DURATION DATA FOR 2 YEAR EVENT
(NOAA ATLAS 14, VOLUME 2)

Average 5 10 15 30 1 2 3 6 12 24
Tr min min min min hr hr hr hr hr hr
2-year | 0.40 | 0.63 | 0.80 | 1.10 | 1.38 1.62 1.75 2.17 2.71 | 3.32

A review of the SSOAP analysis of the rainfall data indicates one recorded event
that approximated the 2-year 24-hour depth-duration criteria. The event of October 18-
19, 2011 resulted in 3.01 inches in 25 hours at the Turtle Park rain gauge, and 2.71
inches in 25-hours at the Y-12 rain gauge. The Turtle Park gauge data were scaled to
match the 3.32-inch and 24-hour criteria of the design storm, and compared to the
design storm (See Figure X-1 and Figure X-2). The comparison shows that most of the
rainfall for the observed event occurred in the first 10 hours of the storm. For the actual
(unscaled) event, the maximum 10-hour depth was 2.75 inches. The scaled depth was
3.03 inches. These depths are slightly greater than the 2-year, 10-hour depths. In fact,
the scaled depth is approximately the 5-year, 10-hour depth. For the synthesized
storm, the maximum 10 hour depth is 2.56 inches, which is by definition the 2-year, 10-
hour depth. Note also that the peak intensity of the observed event is less than that of
the synthesized storm. Observed flow data (see Section VIII) suggests that rapid RDII
response (e.g., inflow) is significant, and the system is sensitive to rainfall intensity.
Therefore, based on the above considerations, the synthesized 2-year, 24-hour rainfall
event was used as the design storm for capacity analysis.
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FIGURE X-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
SPINE MODEL CALIBRATION

2-Yr 24-Hr Design Event vs. October 18-19, 2011 Event (Scaled)
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FIGURE X-2
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
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SECTION XI
CAPACITY OF SYSTEM

A. SEWER PIPES CAPACITIES

The Spine model was used to evaluate the capacity of the sewer pipes. This
scenario was based on the present condition of the sewer system, subject to the
assumptions outlined in Section IIl.

The pipe capacities were defined as full pipe flow under gravity (non-pressure)
conditions. These values are computed by SewerGEMS Sanitary using the Manning
equation, and are based solely on the slope, roughness, and diameter of the pipe.

The design condition flows were based on the 2-year, 24-hour rainfall event
computed as previously described. Table XI-1 summarizes the results of the analysis
by comparing nominal capacities with computed peak flows. As indicated, 142 of the
520 sewer pipes in the Spine model (27%) had peak flows in excess of their full pipe
gravity flow capacity. A more detailed list is provided in Appendix A, Table A-33.

TABLE XI-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF PIPES WITH FLOWS
IN EXCESS OF FULL PIPE GRAVITY FLOW CAPACITY
(2 YEAR, 24-HOUR DESIGN EVENT)

Turtle

Sewershed Park East Plant Emory Valley Central City Y12 West End
No. of Pipes 126 97 68 118 98 13
No. of Pipes
Over Capacity 49 32 7 21 27 6
(6C)
8” Pipes:
OC/Total No. 11/26 2/5 2/3 0/18 3/7 4/5
10” Pipes:
OC/Total No. 2/17 11/22 1/44 0/28 0/6 0/0
12” Pipes:
OC/Total No. 3/17 0/21 0/1 1/9 4/26 2/8
15” Pipes:
OC/Total No. 0/0 0/1 3/18 0/10 0/11 0/0
16” Pipes:
OC/Total No. 0/5 0/0 1/2 0/0 0/0 0/0
18” Pipes:
OC/Total No. 0/0 11/38 0/0 0/0 2/12 0/0
20" Pipes:
OC/Total No. 0/0 0/0 0/0 4/6 0/1 0/0
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TABLE XI-1 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF PIPES WITH FLOWS
IN EXCESS OF FULL PIPE GRAVITY FLOW CAPACITY
(2 YEAR, 24-HOUR DESIGN EVENT)

Sewershed T;;:Le East Plant Emory Valley Central City Y12 West End
oaroipes: 0/0 719 0/0 16/38 312 0/0
oo Pipes: 0/0 11 0/0 5/8 6/20 0/0
oo Pipes: 0/0 0/0 0/0 0/0 23 0/0
oo Pipes: 30/42 0/0 0/0 11 0/0 0/0
o PP 3/19 0/0 0/0 0/0 0/0 0/0

A direct comparison of sewer pipe capacities versus computed peak flows under
design storm conditions does have some limitations as an assessment method.
Overflows and surcharging upstream of a particular pipe may sufficiently limit the flow
directed to the pipe to result in partial flow, thus erroneously indicating that the pipe has
sufficient capacity to pass “design” flows without surcharging. Also, downstream
backwater restriction effects may limit the flow in a pipe to less than its capacity. For
example, the simulation indicated that 234 of the 520 pipes in the Spine were flowing
full, or 47%. Therefore, approximately 20% (i.e., 47% minus 27%) of the pipes were
flowing full but at less than gravity capacity due to backwater restriction,
(See Table XI-2). Therefore, these comparisons were considered along with manhole
surcharging and hydraulic grade line analyses to formulate the overall assessment.
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TABLE XI-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
PIPES IN SPINE MODEL FLOWING FULL
(2-YEAR, 24 HOUR DESIGN EVENT)

Sewershed Plpel\s/kl)r(ljeslpme Pipes Flowing Full % Flowing Full
Turtle Park 126 69 55%
Central City 118 50 42%
Y12 98 44 45%
East Plant 97 55 57%
Emory Valley 68 10 15%
West End 13 6 46%

A dry weather condition (i.e., no rainfall-induced inflow and infiltration) was also
analyzed and is summarized in Table XI-3. More detailed results are in Appendix A,
Table A-34.
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TABLE XI-3
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER CAPACITY ANALYSIS

SPINE MODEL
Sewershed
Number of Total
Pipes Sewer Turtle Park | CeMal 1 v1o | East plant | EMOTY | West
Basi City Valley End
asin
Total Pipes
; . 520 126 118 98 97 68 13
in Spine
Qg >0.25 Q. 130 48 47 13 19 1 2
Qg > 0.50 Q. 24 4 11 4 3 0 2
Qg >0.75 Q, 4 0 1 2 0 0 1
Qq>1.00 Q, 2 0 0 1 0 0 1
Qq>1.25Qc 2 0 0 1 0 0 1
Qg > 1.50 Q. 1 0 0 0 0 0 1
Qg >1.75 Q, 1 0 0 0 0 0 1
Qq>2.00 Q, 0 0 0 0 0 0 0

As indicated, 24 of the 520 pipes in the Spine model (5%) have peak dry weather
flows (Qd) in excess of 50% of the pipe capacities (Qc). However, only four exceed
75% of capacity.

B. MANHOLES

Surcharged manholes represent segments of the system that are loaded beyond
nominal design capacity. The Spine model was used to identify surcharged manholes
under present conditions. Table A-35 in Appendix A summarizes locations where
manholes in the Spine model overflowed in the simulation. As indicated, 19 of the 518
manholes in the Spine model (4%) overflowed. Table XI-4 summarizes the overflows
by sewershed.
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TABLE XI-4
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF OVERFLOWS BY SEWERSHED - SPINE MODEL

(2-YEAR, 24 HOUR DESIGN EVENT)

Sewershed Number of Overflows Qi Yellme
(Gallons)
Turtle Park 6 683,261
Central City 3 1,209,648
Y12 1 36,194
Emory Valley 0 0
East Plant 9 306,917
West End 0 0
Total 19 2,236,020

Table XI-5, below, provides the percentage of manholes in the Spine model that
had peak water surface elevations greater than the indicated value. This provides an
overall indication of manhole surcharging. (The largest pipe in the system is 42 inches
or 3.5 feet.)

TABLE XI-5
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
WATER DEPTHS IN MANHOLES
2-YEAR, 24 HOUR SPINE MODEL

Dept&:;r\]/x?éer n % of Manholes
>1ft 55
> 2 ft 41
> 3 ft 33
> 41t 25
>5ft 18
>6ft 13
>7ft 8
> 8 ft 5
> 9 ft 0
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The most significant indication of potential overflow is in the vicinity of manhole
W5-F11-4 where the main gravity line from Y12 intersects the main trunk line. The
overflow volume indicated by the analysis is indicative of the potential for overflows
along that area of the Y12 line and the main trunk.

C. HYDRAULIC GRADE LINES

Figures E-1 through E-7 in Appendix E illustrate hydraulic grade line profile plots
for the primary gravity sewers in the Spine model. The plots show two conditions. The
maximum hydraulic grade line under design rainfall conditions is indicated by the
horizontal tick marks at each manhole. The dry weather flow hydraulic grade line is
shown as the solid line. (See Figure A-3 for profile manhole reference locations).

As indicated, much of the system is surcharged under design rainfall conditions.
Note that wherever the hydraulic grade line intersects the ground surface at a manhole,
overflow occurs unless the manhole cover is bolted. (Instances where the hydraulic
grade line is significantly above the top of a manhole indicate that the cover is bolted
and the manhole pressurizes.)

D. VOLUME DELIVERED TO WWTP

The design event consisted of an 11 day simulation with the 2-year, 24-hour
design rainfall event occurring at the beginning of that period. As indicated in Table
A-35 in Appendix A, the total computed volume of flow transmitted to the WWTP in the
Spine simulation was 68.78 million gallons. The total of all overflows (losses) was 2.24
million gallons. Therefore, approximately 97% of the total volume of 71.02 million
gallons was transmitted to the WWTP and approximately 3% of the total volume was
not treated. Therefore, the amount of increased flow to the WWTP, if all overflows are
eliminated in the Spine, would be on the order of 2.24 million gallons for the design
event.

E. PUMPING STATIONS

The Turtle Park pump station collects all sewage flow from the sewer basin and
pumps it through force mains to the WWTP. The capacity of the station is 30 MGD
(20,833 gpm). In addition to the Turtle Park station, the sewer basin contains 33 other
pumping stations, varying in rated capacity from less than 50 gpm up to 2,800 gpm.
Table A-36 in Appendix A summarizes the names and capacities of the pumping
stations.

In order to evaluate the capacities of the pumping stations, peak unrestricted
inflows to selected stations were estimated. (Sufficient inflow and/or capacity data for 7
of the 33 pumping stations are not currently available for this analysis.) The number of
addresses upstream of the pumping stations were determined from the sewer system
maps, and multiplied by 2.26 to estimate the equivalent capita.
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The peak flows (including base, sewage and RDIlI components) were then
estimated by multiplying the equivalent capita by 250 gallons per capita per day and
converting to gallons per minute. (TDEC, 1989.)

In addition, the limiting value of inflows to selected stations were determined by
evaluating the capacities of the incoming sewer pipes. The capacity of each pipe was
computed as the full-pipe gravity flow (i.e., not surcharged) based on the pipe diameter,
roughness and slope.

Table A-36 in Appendix A lists the peak unrestricted inflow (modified as
applicable when the capacities of upstream pumping stations were included) as well as
the pipe-restricted capacity values for selected pumping stations. As indicated, the
rated capacities of 6 of the pumping stations are exceeded by the computed limiting
peak incoming flows. These are: Whippoorwill, Palisades #2 and #4, Scarboro, Rivers
Run, and Oak Hills. However, two of the six are within 5% or less (Rivers Run and
Palisades #2).
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SECTION XiII
SUPPLEMENTAL ANALYSIS
A. EFFECT OF ELIMINATING CONSTRUCTED OVERFLOWS

The effect of eliminating constructed overflows was analyzed. Present and
previous constructed overflows are listed in Table XlI-1 below. Of the eight present
constructed overflows, seven of them are in the Spine model. Those overflows were
theoretically removed and the analysis was repeated. The results of the analysis for the
2-year, 24-hour design event are presented in Table A-37 in Appendix A. As indicated,
the removal of the constructed overflows resulted in an increase of 4,400 to 5,000
gallons of overflow or 0.2% and a corresponding net decrease in flows to the WWTP.
The elimination of the constructed overflows resulted in increased overflows elsewhere
in the system.

TABLE XlI-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
CONSTRUCTED OVERFLOW LOCATIONS

Manhole Address Sewershed
Christian Outreach )
(Belgrade) MH:E13A-G20-27 East Plant
100 Dresden Road MH:E13A-G20-36 East Plant
119 Athens Road MH:E11-E22-32 East Plant
) MH:W6-F13-9 .
Providence Road MH:W6-E13-10 Central City
Nebraska Avenue at ORTP Removed during roadway
construction
165 Louisiana Avenue MH:W13-E7-1 Turtle Park
Belgrade Road MH:E13A-F21-1 East Plant
120 Porter Road Removed
. Removed when sewer was
143 Iroquois Road rehabbed
Marina at Pump Station Nl DA%
(695 Melton Lake Drive) MH:E20-L24-1 Emory Valley

(* indicates MH not included in the Spine model)
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B. “WORST CASE” SCENARIO

A “worst case” scenario was analyzed under design flow conditions:

° A review of pump station flow records indicates that the occurrence of
simultaneous effluent peaks at the East Plant and Emory Valley pumping
stations is likely under some conditions, especially for larger storm events.
This is the case for the 2-year, 24-hour design storm event wherein the
simulated peak flows from the two pumping stations basically occurred
simultaneously, requiring no further adjustment for a worst case
simulation.

) In some areas of the sewer system high groundwater conditions exist.
Base flows in areas subject to high groundwater were increased to reflect
increased inflow and infiltration under unusual groundwater conditions.
The selection of load points for increasing the base flow component was
based on location relative to streams and topography, and groundwater
monitoring. See Table XII-2.

TABLE XlI-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
INCREASED BASE FLOW FOR WORST CASE ANALYSIS

Model Load Point Increase Sewershed
E10-F20-18 50% East Plant
W19-H11-7 50% East Plant
W3-K13-41 50% Y-12
W6-E15-52 50% Central City
W14-E6-29 50% Turtle Park
W13-C7-31 50% Turtle Park

W18D-E9-25 50% Turtle Park
W18G-E3-5 50% Turtle Park
W18F-F7-1 50% Turtle Park
W18D-F10-1 50% Turtle Park
W18D-E9-25 '”Creaseggrrﬁm Otol Turtle Park
W3-K13-41 100% Y-12

W18G-E3-5 100% Turtle Park
W18F-F7-1 100% Turtle Park
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The results in the analysis are summarized in Table A-38 in Appendix A. The
table compares the overflows for the base design storm model with overflows under the
worst case scenario. The results indicate a total increase in overflows of approximately
15,484 gallons or 0.7%. Flow to the WWTP is increased by 3,132,670 gallons or 4.6%.
Total flow increased by 3,148,154 gallons or 4.4%.

C. EXCESS INFLOW AND INFILTRATION

Paragraph IV.16.iii.f of the Order requires that the absence of excess inflow and
infiltration be demonstrated for any mini-system identified for exclusion from the detailed
I&] analysis. The Order excludes critical mini-systems from this requirement. Since all
mini-systems have been identified as critical mini-systems, the detailed inflow and
infiltration investigation and analysis have been completed for the entire system.
Therefore, the calculation of excess inflow and infiltration under the referenced
paragraph of the Order was not required.

D. PER CAPITA USAGE CALCULATIONS

Paragraph IV.16.ii.d of the Order requires that per capita sewage use be
computed for each critical mini-system based on Appendix 2-A of the Tennessee
Design Criteria for Sewage Works (TDEC, 1989).

The flow monitoring data collected during the study period indicate that the
domestic sewage flows for Oak Ridge are significantly lower than typical nominal design
values such as those included in the referenced criteria. The dry weather flow model
loading shown in Table A-26 in Appendix A, as derived in the dry weather flow analysis,
indicates relatively low values for sewage flow per address. This analysis was
independently supported by water use data for sewer customers in Oak Ridge.

During the fiscal year July 1, 2010 through June 30, 2011, the 12,287 sewer
customers used an average of approximately 200 gallons of water per customer
address per day. Based on an average of 2.26 persons per address, the use rate is
approximately 88 gallons per capita per day. Approximately 93% of the sewer
customers used 10,000 gallons or less of water each month. The per address average
rate for these customers was only 87 gallons per day, or 38 gallons per capita per day.

Based on these considerations, per capita usage calculations using the
published criteria were not performed. Instead, the sewage flow monitoring results,
which were consistent with the water use history for sewer customers, were used to
reflect design daily average and peak sewage flow rates in the sewer pipe capacity
assessment. However, as previously discussed, the TDEC criteria was used to
estimate unrestricted inflows for the pump station capacity assessments.
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E. SIGNIFICANT INDUSTRIAL USERS

In 2011, the total volume of significant industrial user sewage transmitted to, and
treated by, the WWTP was 182,034,430 gallons. This total is the sum of the certified
self-reporting volumes for all industrial users.
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SECTION XIlI
CONCLUSIONS

Based on the results of the assessment of the hydraulic capacity of the system
under current conditions, the following are concluded:

1. The sewer system has adequate capacity for dry weather flows.

2. The Turtle Park pump station has adequate capacity for the 2-year, 24-hour
design rainfall event.

3. In its present condition, the sewer collection system is generally inadequate
for wet weather flows.

4. The gravity interceptor between the confluence of the East Plant and Emory
Valley pump station force mains, and the area of the Oak Ridge Turnpike and
lllinois Avenue intersection, experiences wet weather capacity issues.

5. The gravity interceptor in the area of the intersection of Oak Ridge Turnpike
and lllinois Avenue experiences wet weather capacity issues.

6. The hydraulic capacity model developed in this study will be a valuable tool in
the development of the sanitary sewer 1&| rehabilitation program.

COR-138-SE 06SC11 Xl - 47 Conclusions




City of Oak Ridge, Tennessee

SECTION XIV
REFERENCES

National Weather Service, Weather Forecast Office. (2010.) Oak Ridge, TN, Daily
Normals and Records. Morristown, TN.

National Oceanic and Atmospheric Administration (NOAA). (2004.) Precipitation -
Frequency Atlas of the United States, Atlas 14, Volume 2. Silver Spring, MD.

Sands, H. and Stevens, P. (1995.) Sanitary Sewer Overflows Leave Telltale Signs in
Depth-Velocity Scattergraphs. ADS Environmental Service, Inc.

Tennessee Department of Environment and Conservation (TDEC). (1989.) Design
Criteria for Sewage Works.

U.S. Army Corps of Engineers (USACE). (2010.) Hydrologic Modeling System HEC-
HMS User’s Manual, and software (version 3.5).

U.S. Department of Agriculture (USDA), Natural Resources Conservation Service/Soill
Conservation Service. (1986.) Urban Hydrology for Small Watersheds.

U.S. Environmental Protection Agency (EPA). (1991.) Sewer System Infrastructure
Analysis and Rehabilitation. Report No. EPA/625/6-91/030, EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA). (2007.) Computer Tools for Sanitary
Sewer System Capacity Analysis and Planning. Report No. EPA/600/R-07/111, EPA,
Washington, D.C.

U.S. Environmental Protection Agency (EPA). (2008.) Review of Sewer Design Criteria
and RDII Prediction Methods. Report No. EPA/600/R-08/010, EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA). (2010a.) Sanitary Sewer Overflow
Analysis and Planning (SSOAP) Toolbox, v. 1.0.1.
http://www.epa.gov/ednnrmrl/models/ssoap/index.html, EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA). (2010b.) Storm Water Management

Model (SWMM), v. 5.0.21 Users Manual.
http://www.epa.gov/ednnrmrl/models/swmm/index.html, EPA, Washington, D.C

COR-138-SE 06SC11 XIV - 48 References




City of Oak Ridge,
Tennessee

SANITARY SEWER SYSTEM
CAPACITY ASSESSMENT REPORT

APPENDIX

p «q&. ‘[ QN

i OO\

L

April 2012



APPENDIX

Table of Contents:

APPENDIX A:

FIGURES:

Figure A-1: OAK RIDGE SEWER BASIN

Figure A-2: OAK RIDGE MINI-SYSTEMS

Figure A-3: SPINE LOCATION

Figure A-4: TURTLE PARK RAINFALL GAUGE

Figure A-5: SOUTH GATE RAINFALL GAUGE CHART

Figure A-6: TURTLE PARK RAINFALL GAUGE CHART

Figure A-7: Y-12 RAINFALL GAUGE CHART

Figure A-8: EAST PLANT RAINFALL GAUGE CHART

TABLES:

Table A-1: HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011... 1
Table A-2: DEPARTURES FROM ORIGINAL ASSESSMENT PLAN.......ccoooeiiiiieieeeeeeeeeee, 18
Table A-3: OAK RIDGE RAINFALL DATA LOG ... 19
Table A-4:  SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP).......cciiiiiiiiiieie e 20
Table A-5:  EAST PLANT RAIN GAUGE ANALYSIS (SSOAP) ... 25
Table A-6: TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP) ....ccoo it 30
Table A-7:  Y-12 RAIN GAUGE ANALYSIS (SSOAP) ....cci ittt sinaeenaa s 36
Table A-8: FLOW METER DEPLOYMENT SUMMARY ..ottt 37
Table A-9:  GROUNDWATER MONITORING REPORT .....ccutiiiiiiiieeeeeciiiieee e esveeeeea e 41
Table A-10: GROUNDWATER MONITORING REPORT ... 42
Table A-11: GROUNDWATER MONITORING REPORT ... 43
Table A-12: GROUNDWATER MONITORING REPORT .....ccutiiiiiiiie et e e e eeivineeeae s 44
Table A-13: GROUNDWATER MONITORING REPORT ...t 45
Table A-14: GROUNDWATER MONITORING REPORT .....ccuiiiiiiiiieeeeesiiiieee e e 46
Table A-15: GROUNDWATER MONITORING REPORT ......ccuviiiiiiiie et e e eeieenaa e 47
Table A-16: GROUNDWATER MONITORING REPORT ....coviiiiiiieieeeiceeeee e 48
Table A-17: GROUNDWATER MONITORING REPORT ......ccuviiiiiiiiee et e e eeieeeeeea e 49
Table A-18: GROUNDWATER MONITORING REPORT ....coviiiiiieieeeiceeee e 50
Table A-19: GROUNDWATER MONITORING REPORT ....coviiiiiieieeeiee e 51
Table A-20: GROUNDWATER MONITORING REPORT ......ccuviiiiiieie et e e eeieneena e 52
Table A-21: GROUNDWATER MONITORING REPORT ...t 53



Table A-22: GROUNDWATER MONITORING REPORT ........cooorvierienrineseessessiessesses oo 54
Table A-23: GROUNDWATER MONITORING REPORT ........cooooveeerrenreseseesseesseensessessnnen 55
Table A-24: GROUNDWATER MONITORING REPORT ........coooovrerrenreseseesseessiensesseesnnen 56
Table A-25: SUMMARY OF DRY WEATHER ANALYSIS USED FOR CALIBRATION ............ 57
Table A-26: SUMMARY OF INCREMENTAL DRY WEATHER LOADS INPUT TO MODEL AT

LOAD POINTS......covvvmrrimiiaesesseessessees s 58
Table A-27: GENERAL SUMMARY OF WET WEATHER ANALYSIS USED FOR

CALIBRATION .......oviieiereeeeieeeseeseeeeesesseesse s ss s nsense 60
Table A-28: SUMMARY OF WET WEATHER R, T AND K ANALYSIS FOR CALIBRATION ...62
Table A-29: GENERAL SUMMARY OF INCREMENTAL WET WEATHER LOADS INPUT TO

MODEL AT LOAD POINTS.....oovireeeerreereeeseeseeessisssessessssessseessesessnssessseesssessens 63
Table A-30: SUMMARY OF INCREMENTAL WET WEATHER R, T AND K FACTORS .......... 65
Table A-31: DETAILED MODEL CALIBRATION PROCEDURE .........ccooovvreerreerieeresressnnonee. 67
Table A-32: OBSERVED VERSUS COMPUTED PEAK FLOWS .........covveververiesresreseiones. 69
Table A-33: CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL ...........ccc........... 70
Table A-34: DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL .............. 94
Table A-35: MANHOLE OVERFLOW ANALYSIS .......ccoooiveivoeicrisrisssesseessisesesssssssesansenns 117
Table A-36: PUMP STATION CAPACITY SUMMARY ........ovvuvrerreeereeseeesseeesenseseeseseaneenns 119
Table A-37: MANHOLE OVERFLOW ANALYSIS — SPINE MODEL .........co.oovververreeerennenn. 122
Table A-38: MANHOLE OVERFLOW ANALYSIS — SPINE MODEL WORST CASE.............. 124
APPENDIX B:

SEWER BASIN MAPS B-1 THROUGH B-6

APPENDIX C:
HISTORICAL OVERFLOW LOCATION MAPS C-1 THROUGH C-59

APPENDIX D:
GROUNDWAER MONITOR LOCATION MAPS D-1 THROUGH D-5

APPENDIX E:
HGL PROFILE #1 THROUGH #7

Appendix A



2:\COR138\AUTOCAD DWGS\12.3.30 image 1021 Figure A-1 COR04001.dwg, 5/3/2012 8:28:44 AM, jgibson, 1:1

CR.LP. AREA

TURTLE PARK
PUMP STATION

W20

=

ZRAIN GAUGE NO. 1

AT WW.T.P.
"TURTLE PARK”

LEGEND

WEST END SEWERSHED
TURTLE PARK" SEWERSHED
CENTRAL CITY: SEWERSHED
EAST PLANT SEWERSHED
EMORY VALLEY SEWERSHED

Y=12 SEWERSHED

RAIN' GAUGE LOCATION
PUMP STATION' LOCATION

MINI-SYSTEM NOTATION

RAIN GAUGE NO. 2
AT OAK RIDGE P.W.D.

"SOUTH GATE"

T
& 3
8 S
S S
| <<~
AR
N / .
v { S
= AL BN
' S OE0L N )
D6 \ N (
== l'" \\ \ \\r—"“\
| i 6 1 BB
[ “\‘ \)/,_——\’_\}l\— — \
\“\\i'—\’b ML % 4 E13B Y EX
TR R
____(,&4 T B RAIN GAUGE NO. 3
<~ ¢ AT EAST PLANT PUMP STATION
=~
) “\l "EAST PLANT”
______ N -
NOER A o4y
(- N | \
\( s > /\/ EI5 (25 > I 20~
< // i 4 },./J/," N~ 1
- ” o AT
\\ ‘\' - £/ E33 \E1?/ f7 Y \E36\\
\ V= = : ' EMORY VALLEY
® PUMP STATION
I\ _
/ — T —=A
LW - \
>N \
\ | \
V) s 2
v |
|’ | \_ £29
/ I E20A
| I
| I
| I
/ '
g W { W26A
\\./// /’
/
—_ s
_______ -
I )&:q
. Lamar Dunn & Asso_ciu‘tes Inc. - X
Cl ga, TN 37411 Knoxville, TN 37920 Johnson City, TN. 37615
CITY OF OAK RIDGE DRAWSABSY/MLG
FIGURE A-1 COR1 38SE0BSCH
OAK RIDGE SEWER BASIN o
1”=4000’
DATE:
COR04001.DWG 3-2012




P:\COR138\AUTOCAD DWGS\12.3.19 image 1022 Figure A-2 COR04002.dwg, 5/3/2012 8:29:57 AM, jgibson, 1:1.05

W 27A

WEST
DIVISION

)T ()
W8 =
@ z
c G
@ o
W W 3 W 32
W5A
DEEEEEEEEE €
Fo © >
2o
PS.
= TURTLE PARK /
PUNPING STATION - \|AIN' INTERCEPTOR s
WASTEWATER @ @ @
TREATMENT
PLANT L
=
® @O
"/ 5
LEGEND :
W19
DISCHARGE TO
EAST FORK GRAVITY SEWER
POPLAR CREEK FM. FORCE MAIN W23

W4

©
()

EAST
DIVISION

o¥o

@
@

E27

E2

@

Yo 600

®
E7

©) :
GO

FM.

o

(=)

Ticloh

oloN

EN
@
EM @
@
EN

()

%O
oo

Ps]

EAST PLANT
PUMPING STATION

FM.
£E23

©
FM. I
@ @

EMORY VALLEY
PUMPING STATION

Lamar DUQM‘?:C%IM
Cmﬁ Knoxville, TN 3792'0 ' Johnﬁﬁ%&ﬁ
CITY OF OAK RIDGE LG
FIGURE A-2 G
OAK RIDGE MINI-SYSTEMS oo |
NO SCALE
DATE:
COR04002.DWG 3-2012




2:\COR138\AUTOCAD DWGS\12.4.3-Figure A-3.dwg, 5/3/2012 8:27:42 AM, jgibson, 1:1

W29 ( P /
\ = [
/J/ W33 W16 <:
Wi7 //W2¢_|>/ _ /rk \\
W17—D1W—2/’///wﬁvﬁ2 N 3 / N R
7 i35/ Wo5 P RS \oE D
.:/) 0! \J_’_/ I: " // \\\ \| 9 \\\ B0 N \I E12-E23x4
CRlP AREA i 8G_D2_1 \w18|'L/ W18G ; W6 E2 Y'\—,_ |\ E3 />-\)E5 N \ \’ ( -
d \\>> //7/ ')-J \\\ \/ % “£28
) L L
TURTLE PARK SO BRSNS e e o
PUMP STATION s g S A e o
YENL RE AN Y =G
) e EFL@\X s gy FAST PLANT PUMP STATION
T EsHISHT e S
_____ — = T, | [
_,wj—__;, E14 #EMA ,__:5?];:\ E58 E24—{‘_'}___E21\
W 4 //'\/ E5 /((535 ;/\3,} | E20
7 W3 S S g T
i e 65 g B 08 B8 N o257 0
~__EMORY VALLEY
PUMP STATION
NOTE:
F26A, E29, E29A AND W20 MINI-SYSTEMS
NOT SHOWN.
W20 MINI=SYSTEM NOTATION
o REFERENCE MANHOLE LOCATIONS
FOR HGL PROFILES (SEE FIGURES E-1 THROUGH E-7)
SPINE (PORTION OF SEWER SYSTEM MODELED) TL.D*A
Cl MMMT_NO%%H Lqmql:n:::i:s.&T:sZo;:;t:s " JohnE;_Qgiiﬁ_'lgN%NS
CITY OF OAK RIDGE A LG
FIGURE A-3 T
OAK RIDGE — SPINE LOCATION  [Gon138SE00CT]
1"=4000’
DATE:
COR138-FIG-A3 4-2012




FIGURE A-4
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
TURTLE PARK RAINFALL GAUGE




FIGURE A-5

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT

SOUTH GATE RAINFALL GAUGE CHART

South Gate Rainfall Gauge
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FIGURE A-6

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

TURTLE PARK RAINFALL GAUGE CHART

Turtle Park Rainfall Gauge
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FIGURE A-7

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

Y-12 RAINFALL GAUGE CHART

Y-12 Rainfall Gauge (Partial) from SSOAP

CT/0E/T
cr/ec/t
cr/Lern

cT/9e/T
et

ct/ez/t
cT/ieft

0.26

0.25

0.24

0.23

0.22

0.21

0.20

0.19

ZT/6T/T
c1/8T/T
Tt/
CT/ST/T
CT/ET/T

TRt
CT/0T/T
cr/8/t

CT/LIT
<T/S/T
<t
cren
cT/IT
TT/0E/2T
T1/82/CT
N TT/.C/CT
TT/52/2T
TVt
TT/eerct

0.18

0.17

S ————T1/TC/CT
TT/61/2T
T1/8T/CT
TT/9T/2T
TIWTRT
TT/ETRT
TT/TTRT
TT/0T/CT
T1/8/2T

TT/LIeT

TT/5/2T

TT/E/cT

TT/2/2T

TT/0E/TT
TT/62/1T
TT/L2M1T
TT/92/1T
TTwent
TT/Eent
TT/Te1T
TT/6T/TT
TT/8T/1T
TT/9T/TT
TT/ST/TT
TT/ET/TT
TT2T1T
TT/0T/TT
TT/8/1T

TT/LMT

TT/STT

Tt

TTRMT

TT/T/1T

TT/0€/0T
11/62/0T
T1/.2/0T
T1/52/0T
TT/¥2/0T
TT/2e/ot
TT/12/0T

et ' /6T/0T

0.16

0.15

4]
2014

£ 013

TT/8T/0T
TT/9T/0T

8 012
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00

£
§ 0.11



FIGURE A-8

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT

EAST PLANT RAINFALL GAUGE CHART

East Plant Rainfall Gauge
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TABLE A-1
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Cause Comments volume
Date (gal)
1 | MH:W12-C8-13 | TURTLE PARK | 3419 EK\';ERSON 1/11/2007 | OTHER WAS':{BOWN 60
_ 160 E RAN IN
2 | MHE2E16-32 | EASTPLANT | 1995 | 153002007 | OTHER SRR 135
3 | MH:W17-B1W-6 | WEST END 113 NEF‘{’\SR'DGE 212212007 | OTHER WASHRSOWN 60
4 | MH:W4-K10-10 Y12 223S A?/'ELARD 2/25/2007 | GREASE 50
MHW13-C7-18 | TURTLE PARK | 106 REGENT CIR | 3/18/2007 | OTHER 120
451/449
6 | MH:W13-D7-21 | TURTLE PARK | ROBERTSVILLE | 3/19/2007 | OTHER 120
RD
SEWER
BYPASS
7 | MH:E10-F20-22 | EASTPLANT | 101DELAWARE | 515007 | OTHER | THROUGH 300
AVE
MAIN PIPE
NOT MH
, 307 LOUISIANA WASH DOWN
8 | MH:W13-B7-7 | TURTLE PARK VL 432007 | OTHER | VIASHDOW] 40
9 MH:W1281A'612' Y12 120 BADGER RD | 4/3/2007 | OTHER 60
SEWER IN
10 | MH:W14-C6-2 | TURTLE PARK | 110 STANTONLN | 4/13/2007 | ROOTS BAg(E)'\T"SE'I\‘I\IT R 30
MAIN
11 | MH:W5-G15-13 | CENTRAL CITY | 131 MARQUETTE | 4/14/2007 | BYPASS UN.*?INMOEWN 36,000
HORIZON PUMPS
12 ORIZON 4212007 | pump | PUMPS 600
13 | MH:E1-E17-44 | EAsTPLANT | 11E '\F’{'gD'SON 5/3/2007 | OTHER WILL TV 22
14 | MH:E8-H19-31 | EAST PLANT | 19 CONVERSE LN | 5/29/2007 | OTHER 180
15 | MH:E11-Cc21-3 | EASTPLANT | 190 CAA"\'/EORN'A 6/10/2007 | DEBRIS TISSUE 30
EMORY EMORY
16 | MH:E5A-J19-4 VALLEY@EMORY | 6/27/2007 | OTHER 120
VALLEY @
17 MH:Wllf'Dll' TURTLE PARK 22/220 FE'I'D""S'DE 8/2/2007 OTHER 60
_ 242 JEFFERSON STICKS AND
18 | MH:W12-D9-15 | TURTLE PARK = 8/5/2007 | DEBRIS SRS & 45
19 | MH:E9-E19-30 | EASTPLANT | 107 TILDENRD | 1/ 13’200 OTHER CLRES/L\'DED 176
. EMORY
20 | MH:E5B-K22-9 MRy 136 BALBOA CIR | 12/3/2007 | OTHER 30
21 MH:Elfg'GZZ' EAST PLANT | E SEWER PLANT | 12/4/2007 | OTHER 451
22 | MHW12-C9-42 | TURTLE PARK | 113 JARRETTLN | 12/31/200 | OTHER 3
7
23 | MHE9-E19-2 | EASTPLANT | 102 THAYERLN | 1/11/2008 | RAIN 2.3" RAIN/ 300
CLEANED
ROAD
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
140 W STOP UP
24 | MH:E2-F16-30 | EAST PLANT TENNESSEE | 1/11/2008 | OTHER | BEFORE MH 375
AVE D 315
25 | MH.E9-E19-1 | EAST PLANT | 100 THAYERRD | 2/4/2008 | OTHER 600
26 | MHW15.D5-8 | TURTLE PARK | 103 BRIARRD | 2/4/2008 | OTHER 300
27 | MH:W16-D3-32 | TURTLE PARK | 110 BAFi/AEDLEY 2/6/2008 | OTHER 220
_ 117 N PURDUE RAN IN
28 | MH:W5-G15-13 | CENTRAL CITY o 2/6/2008 | OTHER il 15
29 | MHW12-D9-3 | TURTLE PARK | 2°3 JEAFCERSON 2/8/2008 | OTHER UNK
_ MONTANA
30 | MH:W16-B3-12 | TURTLEPARK | ,iho\ow) | 3/6/2008 | OTHER 240
31 | MHW12-D9-6 | TURTLE PARK | 21° JEAFCERSON 3/19/2008 | OTHER 30
. 102,104,108
32 | MH:W2-L13-14 Y12 AN 4412008 | OTHER UNK
SLIPLINED/
33 | MH:E10-E20-2 | EASTPLANT | 101 DALLASLN | 5/3/2008 | OTHER | WILLTVTO 900
FIND PROB
34 MH:W%'DM' WEST END 2760 ORTP 5/20/2008 | OTHER 180
35 | MH.E6-E18-35 | EAST PLANT | 117 GORGAS LN | 7/2/2008 | OTHER 120
, 85 E MADISON RAN IN
36 | MH:EI-E16-1 | EASTPLANT i 7/8/2008 | OTHER il 180
ROOTS MAIN/
_ 367 JEFFERSON OVERFLOW
37 | MH:W12-B8-34 | TURTLE PARK N 71132008 | RoOTs |  2VERELOW 300
S CO
38 | MH:W10-D11-7 | TURTLE PARK | 105N T:\fKORY 7/13/2008 | OTHER 180
82E
39 | MH:E7-F17-33 | EAST PLANT TENNESSEE | 7/30/2008 | OTHER 90
AVE
_ 990 E TENN AVE WASHED
40 | MH:E2-F15-52 | EAST PLANT HOSPITAL) 8/17/2008 | OTHER | , WASHED 60
41 | MHW6-E13-13 | CENTRAL CITY | 110 HILLSIDE RD | 8/17/2008 | OTHER 270
ENCASEMENT
42 | MH:E9-F20-22 | EASTPLANT | 422 ETENNAVE | 9/23/2008 | BROKE | BROKE AT 720
CREEK
43 | MH:W6-E14-49 | CENTRAL CITY | 23 E PARSI‘DADENA 9/30/2008 | ROOTS SAW 30
3.5 GAL
44 | MH:W11-D9-37 | TURTLE PARK | 212 'RF?SUO'S 10/30/2008 | ROOTS | ROOTS MAIN 180
LINE
MHW1BA-J11- 216 S ILLNOIS .
45 o Y12 AVEBIGLOTS) | 12/10/2008 | RAN 18 600
46 | MH:W5-G15-13 | CENTRAL cITy | 17N AF:/UERDUE 12/10/2008 | RAIN 1.8" 1,250
47 MH:W18A-J11- Y12 216 S ILLNOIS 12/11/2008 RAIN 2.2" 1,350
16 AVE
48 MHZWﬁA'm' Y12 322 SILLNOIS | 12/11/2008 | RAIN 22" 120
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
49 | MH:W5-G15-13 | CENTRAL cITy | 117N AF:/‘IJERDUE 12/11/2008 | RAIN 2.2" 2,650
_ EMORY 105 BELLE COLLAP
50 | MH:E19-M22-5 omoRy CoBRLLE 12/26/2008 | Ot DUG UP MAIN 360
51 | MH:ES8-H19-31 | EASTPLANT | ° Coml ERSE | 1212712008 | ROOTS ROgEQND 90
MH:W18A-J11- 216 S ILLNOIS
52 ¥ Y12 AVE@IGLOTS) | 1712009 RAIN UNK 1,050
MH:W18G-D5- 127 SANFORD ROOTS AND
53 P TURTLE PARK A 1/7/2009 RAIN i dal 180
54 | MH:W5-G15-13 | CENTRAL ciTy | 17N AF;UERDUE 1/7/2009 RAIN 1.53" 4,500
55 | MH:W16-B3-9 | TURTLE PARK | 144 MAO\/'\l'ETANA 2/18/2009 | ROOTS | RAN SAW 60
_ CONTRACTOR
56 | MHWIBB-FI0- | 1 ,o1 EpaRK | VILLANOVARD | 22312009 | SONTR |~ mrokE 8" 180
19 ACTOR
SEWER
MH:W18D-D9- 298 ROOTS AND
57 ' TURTLE PARK | ROBERTSVILLE | 2/23/2009 | ROOTS 120
45 e GREASE
_ EMORY 100 ELMHURST
58 | MH:E5A-J18-1 oaRY el 2/25/2009 | ROOTS 600
59 | MH:E6-D18-5 | EASTPLANT | 1°° GA'f/%RG'A 3/11/2009 | ROOTS 60
60 | MH:W12-D9-25 | TURTLE PARK | 137 iﬁEEETT 3/26/2009 | ROOTS BLaﬁEED 240
_ 130 ATHENS BLOCKED
61 | MH:E12-E23-4 | EAST PLANT ol 4/11/2009 | ROOTS DR 33
62 | MHWI5-D5-8 | TURTLE PARK | 103 BRIARRD | 4/23/2009 | ROOTS R%%TESAQEND 110
141
63 | MH:E10-E21-28 | EASTPLANT | ARROWWOOD | 5/3/2009 | ROOTS | RAN SAW 900
ROAD WEST
_ 123 SENECA GREAS | CLEANED
64 | MH:W14-E6-43 | TURTLEPARK | 29 SEFECA 1 5612000 s pra 120
112 GREAS
65 | MH:W29-A4W-9 | WESTEND | WHIPPORWILL | 7/19/2009 . 1,500
DR
66 | MHW13-D7-34 | TURTLE PARK | 135 LAWTON RD | 8/24/2009 | ROOTS 135
67 | MH:W8-C13-18 | CENTRAL cITy | 399 %JETSETR DR | 9/26/2000 | ROOTS RAN SAW 375
68 | MHW6-E14-2 | CENTRALCITY | #4E PQSDADENA 10/15/2009 | ROOTS |  RAN SAW 2700
, EAST PLANT %2 DOWN FOR
69 | PSE13B-G22 | EAST PLANT AN 10/15/2009 | RAIN oW T 76,750
EcHA | #2PUMP
70 | MH:W26-514-2 Y12 SCARBORORD | 10/27/2009 | "iCr! STOPPED 29,250
WORKING
71 MH:W%'CM' WESTEND | 123 NOF?DMAN DY | 1013012009 | ROOTS RAN SAW 90
PUMP
72 | PSE13B-G22 | EASTPLANT EF?SI\TAFF,’ ;AT’XT 11/4/2009 | PUMP | FAILURE/1 84,000
DOWN FOR
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments Vc(;gl;;we
REPAIR
73 MH:W6-F14-2 | CENTRAL CITY 103 VISTA RD 11/13/2009 | ROOTS 1 GAL 60
) EMORY 107 COLUMBIA
74 MH:E5B-K20-8 VALLEY bR 11/23/2009 | ROOTS RAN SAW 240
] #2 PUMP
75 | MHELSB-G22- | phgrpiant | EPLANTPUMP 4580000 | PUMP | DOWN FOR 52,500
14 STATION
REPAIR
] IROQUIOS RD AT
76 MH'WllgD'Elo' TURTLE PARK | ROBERTSVILLE | 12/9/2009 RAIN 3" UNK
RD
MH:W11-E10- 210
77 20 TURTLE PARK | ROBERTSVILLE | 12/9/2009 RAIN 3" UNK
RD
MH:W18A-J11- BEHIND BIG "
78 16 Y12 LOTS 12/9/2009 RAIN 3 UNK
79 | MHwWs5-B11-8 | CENTRALCITY | A Klf/'é?f"" 12/9/2009 | RAIN 3" 18,500
3,
80 | MH:W6-E14-1 | CENTRAL cITy | S8PASADENA 11595009 | RAIN | OVERFLOWIN |  UNK
RD
HOUSE
MH:E12- MECHA | PROBLEM AT
81 BYPASS EAST PLANT | 119 ATHENSRD | 12/9/2009 NIGAL EAST PLANT 9,000
, BLOCKED
82 MH:W2-L13-8 Y12 103 PARIS LANE | 12/9/2009 | ROOTS LINE 150
, BLOCKE RAN IN
83 | MH:E11-E22-32 | EASTPLANT | 119 ATHENSRD | 12/18/2009 | "5/ N& CREEK 16,500
. OLD EAST
84 MH:E13B-G-22- EAST PLANT PLANT PUMP 12/18/2009 PUMP NEW PUMPS 20,080
14 STA ORDERED
SIGNS OF
, A K BISSELL BLOCKE | OVERFLOW
85 MH:W5-G11-8 | CENTRAL CITY PARK 12/19/2009 | "5 NE BUT WASNT UNK
NEXT MORN
451-449
86 | MH:W13-D7-21 | TURTLE PARK | ROBERTSVILLE | 12/21/2009 | ROOTS RAN SAW 60
RD
, 1037 WEST
87 | MH:W17-B2W-3 WEST END OUTER DR 12/22/2009 | ROOTS RAN SAW 720
88 | MH:W3-K14-41 Y12 235 MAANVHEATTAN 12/23/2009 | ROOTS RAN SAW 130
, EAST PLANT 1.1" 1 PUMP
89 PS:E13B-G22 EAST PLANT PUMP STA 12/25/2009 RAIN DOWN 7,200
. 103
90 MH:W16-A3-5 | TURTLE PARK | \\ oo oS -c |\ | 12/26/2009 | ROOTS 1,200
01 JW17,E2 200 MONTEREY | 45190919 | SCREE 10,000
RD NS
SIGNS OF
MH:W18A-J11- 216 S ILLINOIS OVERFLOW
92 16 Y12 AVE 1/22/2010 RAIN BUT WASNT UNK
NEXT MORN
MH:EW6-E13- 101 HUNTER GREAS
93 " CIRCLE 1/22/2010 E 1,000
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
94 | PSE13B-G22 | EAST PLANT EFfS,\TAFF: "SATT 1/22/2010 | RAIN | 1PUMPOUT | 157,500
95 | MH.E10-E20-2 | EAST PLANT | 103 DALLAS LN | 1/2472010 | RAIN 281" 450
96 | MH:E11-E23-64 | EAST PLANT | 115 ATHENS RD | 1/24/2010 | RAIN 281" 3,540
97 | MH:E11-E22-32 | EAST PLANT | 119 ATHENSRD | 1/24/2010 | RAIN 2.81" 58,350
98 | MH:E11-F20-19 | EASTPLANT | 106 CAAL\'/FEORN'A 1/24/2010 | RAIN 2.81" 9.450
99 | MH:E13A-F20-5 | EASTPLANT | 100 ggiﬁDEN 1/24/2010 | RAIN 2.81" 12,130

MH-E13A-G20- 535 OAK RIDGE ;

100 p EAST PLANT N 1/24/2010 | RAIN 281 47.240

101 MH:Elff'GZZ' EASTPLANT | 151 CAIROLN | 1/24/2010 | RAIN 2.81" 327,750
, 550 OAK RIDGE .

102 | MH:E9-F20-6 | EAST PLANT R 1/24/2010 | RAIN 267 14,400

103 | MH:W14-D6-37 | TURTLE PARK | 21 Sé%'\L'JET%A RD | 12412010 | RAIN IN HOUSE 14,400
MHW1BA-J11- 216 ILLINOIS .

104 e Y12 VPN 1/24/2010 | RAIN 281 16,200
MH-W18A-J12- 324 ILLINOIS .

105 8 Y12 JAPp 1/24/2010 | RAIN 281 5.100
106 MH:W;ED'E(‘" TURTLE PARK | IROQUOISRD | 1/24/2010 | RAIN 2.81" 4.200
107 | MH:W4-K10-2 Y12 503 TUDSF:<EGEE 1/24/2010 | RAIN 281" 4,800
108 | MH:W6-E14-7 | CENTRAL CITY | 116 N'E"Xé(f'( LN | 1042010 | RAIN 2.81" 3,846

, 1403 OAK RIDGE .

109 | MH:W5-G11-8 | CENTRAL CITY AN 1/24/2010 | RAIN 281 UNK
110 | MH:W6-E14-1 | CENTRAL CITY | &8 PAggDENA 1/24/2010 | RAIN 2.81" 600
111 | MH:W6-E14-3 | CENTRAL CITY PROV&%ENCE 1/24/2010 | RAIN 2.81" 26,680

_ BLOCKE
112 | MHW16-C3-25 | TURTLE PARK | 103 MOHAWK RD | 1/24/2010 | BLOTK IN HOUSE 1,500
. BLOCKED
113 | MH:E12-C23-26 | EAST PLANT | 319 EASTDRIVE | 1/24/2010 | ROOTS ok 1,350
114 | MH:E2-E15-7 | EASTPLANT | 103NEWKIRKLN 14542010 | RooTS | BLOCKED 1,080
EAST LINE
115 | MH:E6-D18-3 | EASTPLANT | 49 GEORGIA 14110010 | rRooTs | BLOCKED 300
AVE LINE
_ 124 NORTH
116 | MHW14-C6-11 | TURTLE PARK | a2t NORTH 1/24/2010 | ROOTS | IN HOUSE 100
117 | MHW14-C62 | TURTLE PARK | 110 STANTON LN | 1/27/2010 | ROOTS | RAN SAW 30
MH:W11-D10- ILLINOIS AVE ROOTS AND
118 b TURTLE PARK ey 1/31/2010 | DEBRIS ool 7.250
_ 133 TENN AVE GREASE AND
119 | MH:E6-F18-34 | EAST PLANT it 3/1/2010 | ROOTS S 275
, 365 JEFFERSON ROOTS AND
120 | MH:W12-C8-8 | TURTLE PARK N 3/8/2010 | ROOTS oo 360
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
DID NOT TIE
) CONTR TAP BACK
121 | MHW12-B7-12 | TURTLE PARK | 100 LEHIGHAVE | 3/20/2010 | J1og IN.OVERFLOW 30
IN HOUSE
122 | MH:W12-C8-8 | TURTLE PARK | SO JEFFERSON | 5500010 | RooTs | ROOTS AND 1,800
AVE RAGS
] 200 MONTEREY SCREE | SCREEN DID
123 JW17,E2 RD 4/5/2010 N NOT START 200
124 | MH:E11-C21-1 EAST PLANT | 105 CLARION RD | 4/12/2010 | ROOTS RAN SAW 60
125 | MH:E13A-F20-5 | EAST PLANT 100 ggiﬁDEN 5/2/2010 RAIN 2.67" 66
MH:W11-E10- 270
126 "0 TURTLE PARK | ROBERTSVILLE 5/2/2010 RAIN 2.67" 84
RD
MH:W18A-J11- 216 ILLINOIS .
127 16 Y12 AVE SOUTH 5/2/2010 RAIN 2.67 56
128 MH:WllgD'Elo' TURTLE PARK | IROQUIOSRD | 5/2/2010 | RAIN 267" 78
, 1403 OAK RIDGE "
129 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 5/2/2010 RAIN 2.67 145
130 | MH:E11-E22-35 | EAST PLANT 119 ATHENS RD 5/3/2010 RAIN 2.71" 5,540
, 100 DRESDEN .
131 | MH:E13A-F20-3 | EAST PLANT ROAD 5/3/2010 RAIN 2.71 312
MH:E13A-G20- 535 OAK RIDGE "
132 27 EAST PLANT TURNPIKE 5/3/2010 RAIN 2.71 2,520
133 MH:Elff'GZZ' EAST PLANT 151 CAIRO LN 5/3/2010 RAIN 2.71" 15,200
134 | MH:W19-H11-3 Y12 189 TUDSRCULUM 5/3/2010 RAIN 2.17" 85
, 1403 OAK RIDGE "
135 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 5/3/2010 RAIN 2.71 810
136 | MH:W5-G15-13 | CENTRAL cITy | 117N AFi/UERDUE 5/3/2010 RAIN 2.71" 6,140
MH:E13B-G22- EQUIPM CLOGGED
137 14 EAST PLANT 151 CAIRO LN 5/6/2010 ENT TRANSDUCER 800
SIGNS OF
UNKNO OVERFLOW
138 | MH:E11-E23-64 | EAST PLANT ATHENS RD 5/6/2010 BUT WASN'T 150
WN
WHEN
CHECKED
, GREAS
139 | MH:W29-A5W-3 WEST END 106 WILLIAM LN 5/9/2010 E RAN SAW 90
360
140 | MH:E4-G16-17 EAST PLANT LABORATORY 5/11/2010 | ROOTS RAN SAW 90
RD
141 MH:WZA?'HZW' WEST END 111 GRQSELAND 5/21/2010 BR(NDKE BROKEN FM 11,580
142 | MH:W5-E15-40 | CENTRAL CITY 101RNDEV\\’/V§SOTMB 5/28/2010 | ROOTS RAN SAW 45
143 | MH:W3-K14-16 Y12 107 MORRIS LN 7/6/2010 ROOTS | JET RODDED 30
144 | MH:E10-F21-21 | EAST PLANT 126 ASPEN LN 7/26/2010 | ROOTS RAN SAW 45
MH:W5A(WS5)- 117 N. PURDUE .\
145 G15.13 CENTRAL CITY AVE. 10/25/2010 RAIN 2.2 500
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
146 | MH.E1-D16-40 | EAST PLANT | 101 MARION RD. | 10/30/2010 | ROOTS 150
MH:E1-E17-42 111 E. MADISON RAGS AND
147 : EAST PLANT : 11/1/2010 | OTHER PLASTIC 750
(44) RD.
BAGS
100 MELTON COWER
148 | MH:E31-G24-8 | EAST PLANT LAKE 11/11/2010 | POWER PO 600
PENINSULA
ATHENS RD AT
149 | MH:E11-E23-64 | EASTPLANT | E ARROWWOOD | 11/30/2010 | RAIN 3.01" 180,000
RD
150 | MH.E11-E22-32 | EAST PLANT | 110 ATHENS RD | 11/30/2010 | RAIN 3.01" 319.200
151 | MH:E13A-F21-1 | EASTPLANT | BELGRADERD | 11/30/2010 | RAIN 3.01" 1,050
MH-E13A-G20- 535 OAK RIDGE ;
152 p EAST PLANT N 11/30/2010 | RAIN 3.01 218,400
153 | MH:E13A-F20-5 | EASTPLANT | 100 D';ESDEN 11/30/2010 | RAIN 3.91" 134,460
154 MH:Ele'GZZ' EASTPLANT | 151 CAIROLN | 11/30/2010 | RAIN 3.91" 198,000
) 160 W .
155 | MH:E2-F16-42 | EAST PLANT TENNESGEE | 11/30/2010 | RAIN 3.01 39,000
_ EMORY 695 MELTON .
156 | MH:E20-L24-1 MRy e 11/30/2010 | RAIN 3.01 129,480
, COE RD LIFT .
157 | MH:E8-G20-3 | EAST PLANT ey 11/30/2010 | RAIN 3.01 15,000
158 | MH:W11-D9-42 | TURTLE PARK | 143 'RI_SSUO'S 11/30/2010 | RAIN 3.01" 9,250
MH:W11-E10- 210
159 Wi TURTLE PARK | ROBERTSVILLE | 11/30/2010 | RAIN 3.01" 40,500
RD
_ IROQUIOS RD AT
160 MH'WllagD'Elo' TURTLE PARK | ROBERTSVILLE | 11/30/2010 | RAIN 3.91" 175,500
RD
161 MH:WﬁA'm' Y12 324 SA”\-/'-E'NO'S 11/30/2010 | RAIN 3.01" 90,000
162 MH:Wi%A'J“' Y12 216 SA”\'/"E'NO'S 11/30/2010 | RAIN 3.91" 195,000
163 | MH:W18G-E2-5 | TURTLE PARK | 200 HES’)"D'TAGE 11/30/2010 | RAIN 3.01" 2,850
164 | MH:\W18G-D2-3 | TURTLE PARK | MONTEREY RD | 11/30/2010 | RAIN 3.01" 395,000
165 | MH:W19-H11-3 Y12 191 TU§|§ULUM 11/30/2010 | RAIN 3.01" 117,000
MH-W20-H2W- 211 GUM .
166 . WEST END noiShs | 11302010 | RAIN 3.01 27.000
167 | MH:W5-G13-12 | CENTRAL CITY 12?‘;'%"@#“ 11/30/2010 | RAIN 3.01" 180,000
, 1403 OAK RIDGE .
168 | MH:W5-G11-8 | CENTRAL CITY e 11/30/2010 | RAIN 3.01 283,500
169 MH:Wf?'Gl5' CENTRALCITY | 117 'Zl\J/EDUE 11/30/2010 | RAIN 3.01" 214,500
MH:W6-F13- 110
170 e CENTRAL CITY | PROVIDENCE | 11/30/2010 | RAIN 3.01" 180,000
RD
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TABLE A-1 (continued)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
23E UNKNG SMALL
171 | MH:E3-F17-7 | EAST PLANT TENNESSEE | 12/7/2010 W AMOUNT ON 5
AVE GROUND
172 | MH:E10-E20-8 | EASTPLANT | 104E SSRW'N 12/11/2010 | DEBRIS | RAIN SAW 900
MH:W20-H2W- 211 GUM
173 . WEST END coioh | 12/1412010 | ROOTS | RAN SAW 3,000
174 | MH:W17-B1-6 | WESTEND | 47 Ni@EASKA 12/19/2010 | ROOTS |  RAN SAW 60
, ATHENS @ E. .
175 | MH:E11-E23-64 | EAST PLANT PR 1/1/2011 RAIN 26 1,250
176 | MH.E11-E22-32 | EAST PLANT | 110 ATHENS RD. | 1/1/2011 RAIN 26" 110,000
_ EMORY 108 BAY PATH .
177 | MH:E5B-L22-4 MRy g 1/1/2011 RAIN 26 12,500
178 | MH13B-F22-13 | EAST PLANT | 151 CAIRO LN. | 1/1/2011 RAIN 26" 180,000
179 MH:Elﬁé“'on' EASTPLANT | 100 DRESDEN | 1/1/2011 RAIN 26" 42,500
180 MH:WﬁA'm' Y12 324 SA'\'/"E"NO'S 1/1/2011 RAIN 26" 1,095
181 | MHWI8A-J11- Y12 216 S. ILLINCIS 1 4 /15011 RAIN 26" 122,800
16 AVE.
, IROQUOIS RD. @
182 MH'Wllg'Elo' TURTLE PARK | ROBERTSVILLE | 1/1/2011 RAIN 26" 44,000
RD.
_ EMORY 695 MELTON .
183 | MH:E20-L24-1 SMORY i 1/1/2011 RAIN 26 123,000
) 1289 OAK RIDGE .
184 | MH:W5-G13-12 | CENTRAL CITY e 1/1/2011 RAIN 26 38,250
, 1403 OAK RIDGE .
185 | MH:W5-G12-1 | CENTRAL CITY SN 1/1/2011 RAIN 26 32,500
, 1403 OAK RIDGE .
186 | MH:W5-G12-2 | CENTRAL CITY e 1/1/2011 RAIN 26 46,500
, 1403 OAK RIDGE .
187 | MH:W5-G11-8 | CENTRAL CITY e 1/1/2011 RAIN 26 142,000
, 480 OAK RIDGE .
188 | MH:E10-F20-16 | EAST PLANT i 1/1/2011 RAIN 26 6750
MH:E13A-G20- 535 OAK RIDGE .
189 e EAST PLANT bt 1/1/2011 RAIN 26 61,250
MH:W5A(W5)- 117 N. PURDUE .
190 A CENTRAL CITY o 1/1/2011 RAIN 26 42,500
MH:W10-E10- 270
191 we TURTLE PARK | ROBERTSVILLE | 1/1/2011 RAIN 26" 4,830
RD.
192 | MH:W19-H11-4 Y12 191 TUDSRCU"UM 1/1/2011 RAIN 26" 80,575
103 | MHW4-J11-3 Y12 215 UTICACIR. | 1/8/2011 | OTHER GREASE 240
194 | MH:E2-C15-45 | EASTPLANT | 191 OUTERDR | 1/14/2011 | ROOTS BLBE’EED 34
195 MHZWégG'D‘L TURTLE PARK | 212 BYRONLN. | 2/5/2011 | ROOTS 20
196 | MH:E9-E19-29 | EASTPLANT | 107V2THELMA | 550011 | OTHER | SHOP TOWEL | 1,125

RD.
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
POWER
OUTAGE TO
197 WWTP 200 MONTEREY | 2/25/2011 | OTHER AN 3,470
BLDG
, ATHENS @ E. .
198 | MH:E1L-E23-64 | EASTPLANT | ATRENS @Bl 982011 | RAIN 25 1,300
109 | MH.E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 2/2872011 | RAIN 25" 179,500
_ EMORY 108 BAY PATH .
200 | MH:E5B-L22-4 TMORY g 2/28/2011 | RAIN 25 25300
201 MH:Elff'GZZ' EASTPLANT | 151 CAIROLN. | 2/28/2011 | RAIN 2.25" 55,650
202 MH:E1336A'F20' EASTPLANT | 100 DRESDEN | 2/28/2011 | RAIN 25" 28,900
203 MHZWﬁA‘J”' Y12 216 SA'\'/-'E-'NO'S 2/28/2011 | RAIN 25" 120,575
204 | MHWI8BA-J12- Y12 324 S.ILLINOIS | 5589011 | RAIN 25" 21,600
11 AVE.
NPT IROQUOIS RD. @
205 MH'Wllg B10- | TURTLE PARK | ROBERTSVILLE | 2/28/2011 | RAIN 25" 52,500
RD.
206 | MHW12-C9-10 | TURTLE PARK 109 JAY LN. 2/28/2011 | RAIN 25" 298
_ EMORY 695 MELTON )
207 | MH:E20-L24-1 SMORY i 2/28/2011 | RAIN 25 124,250
208 | MHW6-E14-7 | CENTRAL CiTy | HOW- NEWKIRK 919810011 | RAIN 2.5" 1,800
_ 1289 OAK RIDGE .
209 | MH:W5-G13-12 | CENTRAL CITY e 2/28/2011 | RAIN 25 6,400
, 1403 OAK RIDGE ;
210 | MH:W5-G12-1 | CENTRAL CITY e 2/28/2011 | RAIN 25 52,000
, 1403 OAK RIDGE .
211 | MH:W5-G12-2 | CENTRAL CITY e 2/28/2011 | RAIN 25 52,000
, 1403 OAK RIDGE .
212 | MH:W5-G11-8 | CENTRAL CITY e 2/28/2011 | RAIN 25 158,000
, 470 OAK RIDGE ;
213 | MH:E10-F20-16 | EAST PLANT N 2/28/2011 | RAIN 25 8,800
MH:E13A-G20- 535 OAK RIDGE .
214 e EAST PLANT bt 2/28/2011 | RAIN 25 43.200
110
215 | MH:W6-F13-10 | CENTRAL CITY | PROVIDENCE | 2/28/2011 | RAIN 25" 12,000
RD.
MH-W5A(W5)- 117 N. PURDUE .
216 QoA CENTRAL CITY o 2/28/2011 | RAIN 25 138,875
217 | MH:W2-L14-26 Y12 106/S\>JE'NCY 2/28/2011 | RAIN 25" 1,560
MH:W10-E10- 270
218 we TURTLE PARK | ROBERTSVILLE | 2/28/2011 | RAIN 25" 24.750
RD.
451
219 | MH:W13-D7-21 | TURTLE PARK | ROBERTSVILLE | 2/28/2011 | RAIN 25" 36,250
RD.
220 | MH:W19-H11-4 Y12 191 TUDSRCU'-UM 2/28/2011 | RAIN 25" 39,000
221 | MH.E11-E22-32 | EAST PLANT | 110 ATHENS RD. | 3/6/2011 RAIN 2.44" 195,000
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Iltem Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
207 | MAEISBG22 | easTpIANT | 151CAROLN. | 3612011 | RAIN 2.44" 106,500
223 | MHEISAF20- | EaSTPLANT | 100DRESDEN | 362011 | RAIN 2.44" 108,000
204 | MAWIBAILL- Y12 2165 LIINOIS 11362011 | RAIN 2.44" 104,000
225 | MH:E20-L24-1 omoRY 0% e DN 3/6/2011 | RAIN 2.44" 86,100
226 | MHW5-G11-8 | CENTRAL CITY | 103 DAKRIDCE | 352011 | RAIN 2.44" 134,000
227 | MHW5-G121 | CENTRALCITY | M3 OAKRIDCE | 562011 | RAIN 2.44" 132,000
228 | MHW5-G122 | CENTRALCITY | Y03 DAKRIPCE | a62011 | RAIN 2.44" 132,000
209 | MIEIIAG20- | pagrprant | P30 ORKRIDCE | 2011 | RAIN 2.44" 166,500
230 | MHVISANS)- | centraLcity | 7N PURDUE | 50011 | RAIN 2.44" 180,400
231 | MH:W19-H11-4 Y12 OLTUSCULUM | 362011 | RAIN 2.44" 26,250
232 | MH:E11-E22-32 | EAST PLANT | 110 ATHENSRD. | 3/9/2011 | RAIN 171" 31,500
233 | MIEISB-G22- | EasTpLANT | 151CAROLN. | 392011 | RAIN 1.71" 17,250
234 | MHWIBAILL- Y12 2165 ULNOIS 1 302011 | RAIN 1.71" 54,000
235 | MH:E20-L24-1 MRy 0% e DN 3/9/2011 | RAIN 1.71" 26,500
236 | MHW5.G11.8 | CENTRALCITY | 103 OAKRIDCE | 5192011 | RAIN 1.71" 64,625
237 | MHWS5-G121 | CENTRALCITY | Y493 DAERIPCE | 392011 | RAIN 1.71" 14,000
238 | MHWS5-G122 | CENTRALCITY | Y03 DAKRIPCE | 392011 | RAIN 1.71" 14,000
239 | MH:E10-F20-16 | EASTPLANT | 479ORKRIDCE | 592011 | RAIN 1.71" 1,750
240 | MRG0 | pagrprant | S35 OREROCE | go2011 | RAIN 1.71" 27,900
241 | MAVISAINS): | centraLcity | H7NPURDUE | 50001 | RaN 1.71" 105,000
242 | MH:W19-H11-4 Y12 OLTUSCULUM | 302011 | RAIN 1.71" 18,100
243 | MH:E20-L24-1 N O e DN 3/9/2011 | RAIN 1.71" 34,000
244 | MHVISAONS)- | centraLcity | 7N PURDUE | 3002011 | RaIN 0.57" 50,500
245 | MHE6E1864 | EASTPLANT | 1025 CENVEA | 3585011 | RoOTS 15
246 | MHWI1BA-J11- Y12 216 S. ILLINOIS 4/5/2011 RAIN 1.87" 26,100
16 AVE.
247 | MAWILELD | ruRTLE PARK RoSERTOVLE | asz011 | RAN 1.87" 2,460

RD.
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Iltem Location Sewershed Address Start Date | Cause Comments Vc(;gl;;we
248 | MAWSAWS | centraLcrry | 1N PURDUE | 450011 | RAIN 1.87" 47,400
249 | MH:W19-H11-4 Y12 OLTUSCULUM | 452011 | RAIN 1.87" 3,050
250 | MH:E10-E20-9 | EAST PLANT oA SAST | anm2i2011 | ROOTS 900
251 | MHEL0-E20-8 | EASTPLANT | OVEAST | 471272011 | ROOTS 180
252 | MH:E11-E22-32 | EAST PLANT | 110 ATHENS RD. | 4/16/2011 | RAIN 3.44" 36,200
253 | MH:ESB-L22-4 TMORY 108BAYPATH | 41622011 | RAIN 3.44" 9,500
254 | MIELSB-G22- | EASTPLANT | 151CAROLN. | 41162011 | RAIN 3.44" 15,300
255 | MHEISAT20- | EASTPLANT | 100DRESDEN | 4/16/2011 | RAIN 3.44" 4,750
256 | MHWIBAILL Y12 2165 ULINOIS 1 aier2011 | RAIN 3.44" 10,800
257 | MH:E20-L24-1 oaRY O REDTON | 4162011 | RAIN 3.44" 116,750
258 | MHW5-G13-12 | CENTRAL CITy | 1289 OFKRIDCE | 416011 | RAIN 3.44" 1,760
259 | MHWS5-G12-1 | CENTRALCITY | Y93 DAKRIPCE | 462011 | RAIN 3.44" 14,600
260 | MHW5-G122 | CENTRALCITY | Y493 DAKRIPCE | 462011 | RAIN 3.44" 14,400
261 | MHW5-G11-8 | CENTRALCITY | 103 DAKRIDCE | 416011 | RAIN 3.44" 30,400
262 | MH:E10-F20-16 | EASTPLANT | *790RCRPCE | 46011 | RAIN 3.44" 6,800
263 | MIELIAG20- | pasrpiant | P30 ORERPCE | anezo11 | RAIN 3.44" 36,800
264 | MAVWSAWS: | centraL ety | TN PURPUE | an60011 | RAIN 3.44" 134,000
265 | MH:W19-H11-4 Y12 POLTUSCULUM | 4612011 | RAIN 3.44" 3,000
266 | MHELLE2364 | EASTPLANT | ATHERS @ ) 45g011 | RAN 2.95" 4,000
267 | MH.EL1-E22-32 | EAST PLANT | 110 ATHENS RD. | 4/28/2011 | RAIN 2.95" 17,000
268 | MH:E5B-L22-4 N 108BAY PATH | 482011 | RAN 2.95" 8,000
269 | MAEISBG22 | EasTRIANT | 151CAROLN. | 42812011 | RAIN 2.95" 13,000
270 | MAEISAF20- | EASTPLANT | 100DRESDEN | 4i282011 | RAIN 2.95" 3,000
271 | MH:W18A-J11- Y12 216 S. ILLINOIS 4/28/2011 RAIN 2.95" 18,000
16 AVE.
272 | MAWILELO | ruRTLE PARK ROBERTOVILLE | 482011 | RAIN 2.95" 12,500
RD.

273 | MH:E20-L24-1 MRy 00 e | 4282011 | RAN 2.95" 40,000
274 | MHW5-G13-12 | CENTRAL CITY | 1289 DR RIDCE | 42810011 | RAIN 2.95" 4,000
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
, 1403 OAK RIDGE "
275 | MH:W5-G12-2 | CENTRAL CITY TURNPIKE 4/28/2011 RAIN 2.95 17,000
, 1403 OAK RIDGE "
276 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 4/28/2011 RAIN 2.95 18,000
, 1403 OAK RIDGE "
277 | MH:W5-G12-1 | CENTRAL CITY TURNPIKE 4/28/2011 RAIN 2.95 17,000
, 470 OAK RIDGE .
278 | MH:E10-F20-16 | EAST PLANT TURNPIKE 4/28/2011 RAIN 2.95 4,500
MH:E13A-G20- 535 OAK RIDGE "
279 7 EAST PLANT TURNPIKE 4/28/2011 RAIN 2.95 18,000
MH:W5A(WS5)- 117 N. PURDUE .
280 515-13 CENTRAL CITY AVE. 4/28/2011 RAIN 2.95 65,000
MH:W10-E10- 270
281 50 TURTLE PARK | ROBERTSVILLE | 4/28/2011 RAIN 2.95" 10,000
RD.
282 | MH:W19-H11-4 Y12 191 TUDSRCU'—UM 4/28/2011 RAIN 2.95" 4,500
283 MHZWégG'D“' TURTLE PARK | 109 BCEI\éER"Y 5/24/2011 | ROOTS 3,000
284 | MH:W18G-E4-6 | TURTLE PARK | 117 BCEI\AER"Y 5/24/2011 | ROOTS 2500
130
285 | MH:W8-E12-11 | CENTRAL CITY PROVIDENCE 6/5/2011 ROOTS 7,000
RD.
286 | MH:W12-D9-12 | TURTLE PARK | 254 J'iF\fIEERSON 6/8/2011 | ROOTS 85
287 | MH:W5-F15-16 | CENTRAL ciTy | 110 WF'U\D/ANCE 6/9/2011 ROOTS 20
288 | MH:W5-F15-21 | CENTRAL cITy | 114 WF'{E)/ANCE 6/9/2011 ROOTS 20
289 | MH:W16-D3-43 | TURTLE PARK | 220 BUTLER RD 6/15/2011 | OTHER ROOTS & 1
: : PLASTIC BAG
] EMORY 108 BAY PATH "
290 | MH:E5B-L22-4 VALLEY DR. 6/24/2011 RAIN 2.08 8,000
, 470 OAK RIDGE .
291 | MH:E10-F20-35 | EAST PLANT TURNPIKE 6/24/2011 RAIN 2.08 4,000
ATHENS RD. @
292 | MH:E11-E23-64 | EAST PLANT | E. ARROWWOOD | 6/24/2011 RAIN 2.08" 4,000
RD.
] EMORY 695 MELTON "
293 | MH:E20-L24-1 VALLEY | AKE DR, 6/24/2011 RAIN 2.08 39,800
294 MH:WfS’,*'GlE" CENTRAL CITY 117 NA\F;ERDUE 6/24/2011 RAIN 2.08" 16,000
MH:W26-U14- PUMPHOUSE POWER
295 10 Y12 RD. 6/24/2011 RAIN OUTAGE 13,000
MH:W26-U14- PUMPHOUSE POWER
296 1 Y12 RD. 6/24/2011 RAIN OUTAGE 26,000
ATHENS RD. @
297 | MH:E11-E23-64 | EAST PLANT | E. ARROWWOOD | 7/15/2011 RAIN 2.15" 5,000
RD.
298 MH:Wf?'GB' CENTRAL CITY 117 NA\F;ERDUE 7/15/2011 RAIN 2.15" 1,500
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
_ EMORY 108 BAY PATH )
299 | MH:E5B-L22-4 M o 9/5/2011 RAIN 7.45 475,600
, 470 OAK RIDGE )
300 | MH:E10-F20-35 | EAST PLANT i 9/5/2011 RAIN 7.45 115,700
301 | MH.E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 9/5/2011 RAIN 7.45" 175.200
ATHENS RD. @
302 | MH:E11-E23-64 | EASTPLANT | E. ARROWWOOD | 9/5/2011 RAIN 7.45" 175,800
RD.
303 MH:E1336A'F2°' EAST PLANT | 100 DEESDEN 9/5/2011 RAIN 7.45" 236,400
MH:E13A-G20- 535 OAK RIDGE ;
304 p EAST PLANT Rl 9/5/2011 RAIN 7.45 293,500
305 | MH:E13A-F21-1 | EAST PLANT | BELGRADE RD. | 9/5/2011 RAIN 7.45" 59.550
306 MH:Elff'GZZ' EASTPLANT | 151 CAIROLN. | 9/5/2011 RAIN 7.45" 299,750
_ EMORY 695 MELTON -
307 | MH:E20-L24-1 oy e D 9/5/2011 RAIN 7.45 407,500
308 MH:Wf?'Gw' CENTRAL cITY | 117 NA\F;ERDUE 9/5/2011 RAIN 7.45" 546,800
_ 1289 OAK RIDGE .
309 | MH:W5-G13-12 | CENTRAL CITY PN 9/5/2011 RAIN 7.45 170,250
, 1403 OAK RIDGE -
310 | MH:W5-G11-8 | CENTRAL CITY e 9/5/2011 RAIN 7.45 394,200
, 1403 OAK RIDGE ;
311 | MHW5-G12-1 | CENTRAL CITY e 9/5/2011 RAIN 7.45 113,100
, 1403 OAK RIDGE .
312 | MH:W5-G12-2 | CENTRAL CITY e 9/5/2011 RAIN 7.45 168,900
MH:W10-E10- 210
313 W TURTLE PARK | ROBERTSVILLE | 9/5/2011 RAIN 7.45" 51.400
RD.
, IROQUOIS
314 | MHWIL-EIO- | 1 p1 E PARK | RD@ROBERTSVI | 9/5/2011 RAIN 7.45" 204,400
19
LLE RD.
315 MH:WigA'J“' Y12 216 SA{'/"E"NO'S 9/5/2011 RAIN 7.45" 292,250
316 | MH-WI18A-J12- Y12 324 S.ILLINOIS 1 /55011 RAIN 7.45" 310,500
11 AVE.
317 | MH:W19-H11-4 Y12 191 TUDSRCULUM 9/5/2011 RAIN 7.45" 109,500
318 | MH:W12-D9-15 | TURTLE PARK | 244 J'iF\fleRSON /712011 RAIN | 7.45"previous | 1,000
_ 244 JEFFERSON SIGNS OF
319 | MH:W12-D9-15 | TURTLE PARK N 9712011 | OTHER | SIS OF 1 1,000
ROOTS,
320 | MH:W12-D9-3 | TURTLE PARK | 223 JEFFERSON | o/155011 | OTHER GREASE, 500
AVE
RAGS
POWER | LIFT STATION
321 | MH:E22-G20-4 | EASTPLANT | 105 CLARK LANE | 9/29/2011 | OUTAG POWER 360
E TURNED OFF
_ EMORY 695 MELTON ;
322 | MH:E20-L24-1 omoRY iy 10/19/2011 | RAIN 2 19.100
323 | MHWSAGLS- | cenrraL crry | 117 N-PURDUE | 10/19/011 | RAIN 2" 1,000
13 AVE.
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
] EMORY 108 BAY PATH .
324 | MH:E5B-L22-4 VALLEY DR. 11/16/2011 RAIN 3.02 6,500
325 | MH:E10-F20-35 | EAST PLANT 4728£NKP'T|'<%GE 11/16/2011 RAIN 3.02" 39,600
326 | MH:E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 11/16/2011 RAIN 3.02" 40,800
ATHENS RD. @
327 | MH:E11-E23-64 | EAST PLANT | E. ARROWWOOD | 11/16/2011 RAIN 3.02" 41,000
RD.
328 MH:Elﬁé’*'FZO' EAST PLANT 100 DRRSSDEN 11/16/2011 RAIN 3.02" 22,900
MH:E13A-G20- 535 OAK RIDGE .
329 7 EAST PLANT TURNPIKE 11/16/2011 RAIN 3.02 44,400
330 | MH:E13A-F21-1 | EAST PLANT BELGRADE RD. | 11/16/2011 RAIN 3.02" 11,250
331 MH:Elff'GZZ' EASTPLANT | 151 CAIROLN. | 11/16/2011 | RAIN 3.02" 14,300
] EMORY 695 MELTON .
332 | MH:E20-L24-1 VALLEY L AKE DR 11/16/2011 RAIN 3.02 26,900
333 MH:WEQ'GE' CENTRAL cITy | 17 NA\F;ERDUE 11/16/2011 | RAIN 3.02" 182,500
] 1289 OAK RIDGE "
334 | MH:W5-G13-12 | CENTRAL CITY TURNPIKE 11/16/2011 RAIN 3.02 13,600
, 1403 OAK RIDGE .
335 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 11/16/2011 RAIN 3.02 122,500
, 1403 OAK RIDGE "
336 | MH:W5-G12-1 | CENTRAL CITY TURNPIKE 11/16/2011 RAIN 3.02 6,150
, 1403 OAK RIDGE "
337 | MH:W5-G12-2 | CENTRAL CITY TURNPIKE 11/16/2011 RAIN 3.02 6,000
110
338 | MH:W6-F13-10 | CENTRAL CITY PROVIDENCE 11/16/2011 RAIN 3.02" 4,600
RD.
339 | MH:W6-E14-7 | CENTRAL cITy | 116W- 'C',EWK'RK 11/16/2011 RAIN 3.02" 19,000
MH:W10-E10- 210
340 o0 TURTLE PARK | ROBERTSVILLE | 11/16/2011 RAIN 3.02" 1,000
RD.
, . IROQUOIS
341 MH'Wllgl E10 TURTLE PARK | RD@ROBERTSVI | 11/16/2011 RAIN 3.02" 15,700
LLE RD.
342 | MH:W12-D9-6 | TURTLE PARK | 21° JT\TIEERSON 11/16/2011 RAIN 3.02" 2,000
343 MH:W;%A'J“' Y12 216 SA{'/‘E'NO'S 11/16/2011 RAIN 3.02" 80,500
344 MH:WﬁA'm' Y12 324 S'A'\'/"E"NO'S 11/16/2011 RAIN 3.02" 3,300
345 | MH:W18G-D2-2 | TURTLE PARK | MONTEREY RD. | 11/16/2011 RAIN 3.02" 165,000
346 | MH:W19-H11-4 Y12 191 TUDSRCULUM 11/16/2011 RAIN 3.02" 16,000
] EMORY 108 BAY PATH "
347 | MH:E5B-L22-4 VALLEY DR, 11/22/2011 RAIN 2.06 19,100
348 | MH:E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 11/22/2011 RAIN 2.06" 14,600
349 MH:Elff'GZZ' EAST PLANT 151 CAIRO LN. 11/22/2011 RAIN 2.06" 17,000
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
] EMORY 695 MELTON .
350 | MH:E20-L24-1 VALLEY | AKE DR, 11/22/2011 RAIN 2.06 40,600
351 MH:Wf?'Gl‘r" CENTRAL cITY | 117 NA\F;ERDUE 11/22/2011 RAIN 2.06" 65,000
, 1403 OAK RIDGE .
352 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 11/22/2011 RAIN 2.06 12,000
, 1403 OAK RIDGE "
353 | MH:W5-G12-1 | CENTRAL CITY TURNPIKE 11/22/2011 RAIN 2.06 12,000
, 1403 OAK RIDGE .
354 | MH:W5-G12-2 | CENTRAL CITY TURNPIKE 11/22/2011 RAIN 2.06 11,900
355 | MH:W12-D9-6 | TURTLE PARK | 21° J'iF\fleRSON 11/22/2011 RAIN 2.06" 75
ROBERTSVILLE
. RD. @ "
356 | MH:W12-E9-15 | TURTLE PARK JEFFERSON 11/22/2011 RAIN 2.06 4,500
AVE.
357 MH:WigA'J“' Y12 216 SA'\'/"E"NO'S 11/22/2011 | RAIN 2.06" 5,000
358 | MH:W18G-D2-2 | TURTLE PARK | MONTEREY RD. | 11/22/2011 RAIN 2.06" 90,000
] EMORY 108 BAY PATH .
359 | MH:E5B-L22-4 VALLEY DR. 11/28/2011 RAIN 4.8 450,000
, EMORY 99 BRIARCLIFF "
360 | MH:E5B-L21-5A VALLEY AVE. 11/28/2011 RAIN 4.8 2,040
361 MH:E9-E19-3 EAST PLANT | 103 TAYLORRD. | 11/28/2011 RAIN 4.8" 144,300
362 | MH:E10-F20-19 | EASTPLANT | 106 C';';/'EORN'A 11/28/2011 RAIN 4.8" 143,700
363 | MH:E10-F20-35 | EAST PLANT 47(%8F§NKP'TI'<%GE 11/28/2011 RAIN 4.8" 388,500
364 | MH:E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 11/28/2011 RAIN 4.8" 362,400
365 | MH:E12-E23-4 EAST PLANT | 130 ATHENS RD. | 11/28/2011 RAIN 4.8" 2,000
366 MH:E%’*'FZO' EAST PLANT 100 DSSSDEN 11/28/2011 RAIN 48" 288,000
MH:E13A-G20- 535 OAK RIDGE .
367 27 EAST PLANT TURNPIKE 11/28/2011 RAIN 4.8 392,250
368 | MH:E13A-F21-1 | EAST PLANT BELGRADE RD. | 11/28/2011 RAIN 4.8" 144,100
369 MH:Elff'Gzz' EAST PLANT 151 CAIRO LN. 11/28/2011 RAIN 4.8" 370,400
] EMORY 695 MELTON .
370 | MH:E20-L24-1 VALLEY | AKE DR, 11/28/2011 RAIN 4.8 375,000
371 | MH:W4-K10-9 Y12 500 TUDSRKEGEE 11/28/2011 RAIN 4.8" 2,920
372 MH:Wi’Q'GlS' CENTRAL cITy | 1/ N'A\F;LEJRDUE 11/28/2011 RAIN 4.8" 573,000
] 1289 OAK RIDGE .\
373 | MH:W5-G13-12 | CENTRAL CITY TURNPIKE 11/28/2011 RAIN 4.8 286,400
, 1403 OAK RIDGE .
374 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 11/28/2011 RAIN 4.8 430,500
, 1403 OAK RIDGE "
375 | MH:W5-G12-1 | CENTRAL CITY TURNPIKE 11/28/2011 RAIN 4.8 68,300
_ 1403 OAK RIDGE .
376 | MH:W5-G12-2 | CENTRAL CITY TURNPIKE 11/28/2011 RAIN 4.8 136,300
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments V?g;l;r)]e
110
377 | MH:W6-F13-9 | CENTRAL CITY PROVIDENCE 11/28/2011 RAIN 4.8" 134,400
RD.
110
378 | MH:W6-F13-10 | CENTRAL CITY PROVIDENCE 11/28/2011 RAIN 4.8" 134,400
RD.
379 | MH:W6-E14-7 | CENTRAL cITy | 116W: 'C',EWK'RK 11/28/2011 | RAIN 48" 287,200
380 MH:‘g’g,;El“' CENTRAL CITY | 103 UMBRIA LN. | 11/28/2011 RAIN 4.8" 150
MH:W10-E10- 210
381 50 TURTLE PARK | ROBERTSVILLE | 11/28/2011 RAIN 4.8" 131,600
RD.
382 | MH:W11-D9-43 | TURTLE PARK 143 'RF?DQUO'S 11/28/2011 RAIN 4.8" UNK
383 | MH:W11-D9-42 | TURTLE PARK 143 'RF?DQUO'S 11/28/2011 RAIN 4.8" 4,640
, IROQUOIS
384 MH'Wllgl'Elo' TURTLE PARK | RD@ROBERTSVI | 11/28/2011 | RAIN 48" 322,500
LLE RD.
385 | MH:W12-D9-6 | TURTLE PARK | 21° J'iF\fleRSON 11/28/2011 RAIN 4.8" 191,700
386 MH:W%%A'J”' Y12 216 SA'\'/-'é'NO'S 11/28/2011 RAIN 4.8" 323,250
387 MHZWﬁA'm' Y12 324 SA'\'/"E"NO'S 11/28/2011 | RAIN 48" 258,800
388 | MH:W18G-D2-2 | TURTLE PARK | MONTEREY RD. | 11/28/2011 RAIN 4.8" 376,200
389 | MH:W19-H11-4 Y12 191 TUDSRCU"UM 11/28/2011 RAIN 4.8" 193,650
390 | MH:W19-H11-7 Y12 196 TUDSRCU'-UM 11/28/2011 RAIN 4.8" 9,600
391 | MH:W11-D9-42 | TURTLE PARK 143 'RF?DQUO'S 11/28/2011 RAIN 4.8" 100
ATHENS RD. @
392 | MH:E11-E23-64 | EAST PLANT | E. ARROWWOOD | 12/2/2011 RAIN 4.8" previous 286,800
RD.
, 470 OAK RIDGE .
393 | MH:E10-F20-35 | EAST PLANT TURNPIKE 12/7/2011 RAIN 2.1 3,850
394 | MH:E11-E22-32 | EAST PLANT | 119 ATHENS RD. | 12/7/2011 RAIN 2.1" 7,140
395 MH:E1336A'F20' EAST PLANT 100 DRRSSDEN 12/7/2011 RAIN 2.1" 312
MH:E13A-G20- 535 OAK RIDGE .
396 7 EAST PLANT TURNPIKE 12/7/2011 RAIN 2.1 12,500
397 MH:Elff'GZZ' EAST PLANT 151 CAIRO LN. 12/7/2011 RAIN 2.1" 26,900
] EMORY 695 MELTON .
398 | MH:E20-L24-1 VALLEY | AKE DR, 12/7/2011 RAIN 2.1 55,800
399 MH:Wf?'GB' CENTRAL CITY 117 NA\F;ERDUE 12/7/2011 RAIN 2.1" 83,400
, 1403 OAK RIDGE "
400 | MH:W5-G11-8 | CENTRAL CITY TURNPIKE 12/7/2011 RAIN 2.1 30,700
_ 1403 OAK RIDGE .
401 | MH:W5-G12-1 | CENTRAL CITY TURNPIKE 12/7/2011 RAIN 2.1 3,400
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TABLE A-1 (continued)
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

HISTORICAL OVERFLOWS FOR FIVE-YEAR PERIOD 2007 THROUGH 2011

Item Location Sewershed Address Start Date | Cause Comments Vc(;gl;;we
, 14030AK RIDGE "
402 MH:W5-G12-2 | CENTRAL CITY TURNPIKE 12/7/2011 RAIN 2.1 8,400
403 | MH:W18A-J11- Y12 216 S. ILLINOIS 12/7/2011 RAIN 2.1" 5,100
16 AVE.
404 | MH:W19-H11-4 Y12 191 TUDSRCULUM 12/7/2011 RAIN 2.1" 1,560
405 | MH:W14-D5-58 | TURTLE PARK 101{8?'5'5'\/' 12/19/2011 | ROOTS 50
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TABLE A-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DEPARTURES FROM ORIGINAL ASSESSMENT PLAN

1. The SSOAP software was used to analyze and manage all rainfall gauge data.
However, the software was not used to analyze and manage the flow meter data.
Flow data were analyzed using the proprietary software packages that
accompanied the Flo-Tote and ISCO meters: Flo-Ware and Flowlink,
respectively. In addition, SSOAP was not used to perform the RDII parameter
analysis or to generate RDII input hydrographs for the SewerGEMS Sanitary
model. Instead the EPA SWMM model was used as described in this report.

2. Abstraction parameters were not used in the RDII unit hydrograph analysis. The
R, T and K parameters for each of the three unit hydrographs for each location
provide sufficient definition of the response of the system to rainfall.

3. Sewage flows were based on observed flow data. The observed flows were also
used for the design condition model instead of criteria-based values due to the
relatively low per capita use of water in the sewer basin. Observed water use
data for a recent year was used to verify the magnitude of sewage flows to be
expected, but were not used directly to calibrate the model, or to develop the
design condition model.

4. Due to the magnitude of pipe and manhole surcharging and manhole flooding
under design conditions, the capacity assessment approach was modified.
Capacity assessment consisted of comparing simulated flows for the design
condition with full-flow gravity pipe capacities, identifying the pipes flowing full
(gravity and surcharged), identifying manholes with overflows, and reviewing
depths of water in manholes.
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TABLE A-3
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY
ASSESSMENT REPORT
OAK RIDGE RAINFALL DATA LOG

East Plant Rainfall Gauge

Note: With a few exceptions, records are continuous. Gauge begins recording after being reset only when rainfall occurs; skipped dates indicate no rain.

South Gate Rainfall Gauge

Turtle Park Rainfall Gauge

Data File Name Start End X = Checked X = Processed Data File Name Start End X = Checked X = Processed Data File Name Start End X =Checked | X=Processed
EP110509 5/3/11 5/5/11 X X $G110509 4/29/11 5/5/11 X X TP110509 5/3/11 5/5/11 X X
EP110523 5/16/11 5/23/11 X X S$G110523 5/16/11 5/23/11 X X TP110523 5/16/11 5/23/11 X X
EP110614 6/6/11 6/14/11 X X SG110601 5/23/11 6/1/11 X X TP110601 5/26/11 6/1/11 X X
EP110622 6/15/11 6/22/11 X X SG110614 6/5/11 6/14/11 X X TP110614 6/5/11 6/14/11 X X
EP110628 6/22/11 6/28/11 X X $G110622 6/15/11 6/22/11 X X TP110622 6/15/11 6/22/11 X X
EP110706 7/4/11 7/6/11 X X S$G110628 6/22/11 6/28/11 X X TP110628 6/22/11 6/28/11 X X
EP110713 7/8/11 7/13/11 X X SG110706 7/4/11 7/6/11 X X TP110706 714111 7/6/11 X X
EP110719 7/14/11 7/19/11 X X SG110713 7/8/11 7/13/11 X X TP110713 7/8/11 7/13/11 X X
EP110726 7/21/11 7/26/11 X X SG110719 7/13/11 7/19/11 X X TP110719 7/15/11 7/19/11 X X
EP110803 7/30/11 8/3/11 X X SG110726 7/21/11 7/26/11 X X TP110726 7/21/11 7/26/11 X X
EP110812 8/3/11 8/12/11 X X $G110803 7/30/11 8/3/11 X X TP110803 7/30/11 8/3/11 X X
EP110824 8/13/11 8/24/11 X X $G110812 8/3/11 8/12/11 X X TP110812 8/3/11 8/12/11 X X
EP110909 9/3/11 9/9/11 X X SG110824 8/19/11 8/24/11 X X TP110824 8/19/11 8/24/11 X X
EP110921 9/10/11 9/21/11 X X SG110909 9/3/11 9/9/11 X X TP110909 8/26/11 9/9/11 X X
EP110928 9/12/11 9/28/11 X X $G110921 9/10/11 9/21/11 X X TP110921 9/12/11 9/21/11 X X
EP111011 10/8/11 10/11/11 X X $G110928 9/23/11 9/28/11 X X TP110928 9/23/11 9/28/11 X X
EP111013 10/11/11 10/13/11 X X South Gate Gauge Failed Sometime Between 9/26/11 and 10/11/11 TP111011 10/11/11 10/11/11 X X
EP111014 10/13/11 10/14/11 X X Turtle Park Gauge Moved to South Gate 10/14/11 | TP111013 10/11/11 10/13/11 X X
EP111020 10/18/11 10/20/11 X X South Gate Gauge started working again before 111014 download; moved to Turtle Park TP111014 10/13/11 10/14/11 X X
EP111025 10/23/11 10/25/11 X X South Gate Gauge failed again (only controls were moved, not tipping portion) Turtle Park Gauge Moved to South Gate 10/14/11

On 10/25/11, EP gauge downloaded then moved to SG, entire SG gauge moved to EP. On 10/25/11, EP gauge downloaded then moved to SG, entire SG gauge moved to EP. TP111020 [ 10/18/11 10/20/11 X X
No rainfall on SG or TP when checked on 10/25/11. No rainfall on SG or TP when checked on 10/25/11. No rainfall on SG or TP when checked on 10/25/11.
EP111110 11/9/11 11/10/11 X X SG111101 10/27/11 11/1/11 X X TP111101 10/25/11 11/1/11 X X
EP111118 11/14/11 11/18/11 X X SG111104 11/3/11 11/4/11 X X TP111104 11/3/11 11/4/11 X X
EP111123 11/20/11 11/23/11 X X SG111110 11/9/11 11/10/11 X X TP111110 11/9/11 11/10/11 X X
No rainfall on EP when checked on 11/29/11. SG111118 11/14/11 11/18/11 X X TP111118 11/14/11 11/18/11 X X
No rainfall on EP when checked on 12/08/11. SG111129 11/27/11 11/29/11 X X TP111123 11/20/11 11/23/11 X X
No rainfall on EP when checked on 12/14/11. SG111208 11/29/11 12/8/11 X X TP111129 11/27/11 11/29/11 X X
EP111219 12/15/11 12/19/11 X X SG111123 11/20/11 11/23/11 X X TP111208 11/29/11 12/8/11 X X
EP111222 12/21/11 12/22/11 X X SG111214 12/12/11 12/14/11 X X TP111214 12/10/11 12/14/11 X X
No rainfall on EP when checked on 12/29/11. SG111219 12/15/11 12/19/11 X X TP111219 12/15/11 12/19/11 X X
EP120104 | iz | 1/4/12 X X SG111222 12/21/11 12/22/11 X X TP111222 12/21/11 12/22/11 X X
No rainfall on EP when checked on 1/10/12. Gage moved to SG and SG gauge moved to SG120110 1/1/12 1/10/12 X X TP111229 12/22/11 12/29/11 X X
EP120117 [ 11112 [ 11712 X X No rainfall on SG when checked on 1/17/12. TP120104 112 1/4/12 X X
No rainfall on EP or SG when checked on 1/24/12. No rainfall on EP or SG when checked on 1/24/12. TP120110 1/7/12 1/10/12 X X
EP120201 1/26/12 2/1/12 X X SG120201 1/26/12 2/1/12 X X TP120117 1/11/12 1/17/12 X X
EP120207 2/4/12 2/7/12 $G120207 2/4/12 2/7/112 TP120124 1/17/12 1/24/12 X X
EP120215 2/10/12 2/15/12 S$G120215 2/10/12 2/15/12 TP120201 1/26/12 2/1/12 X X
EP120221 2/16/12 2/21/12 SG120221 2/19/12 2/21/12 TP120207 2/1/12 2/7/112
EP120228 2/21/12 2/28/12 SG120228 2/22/12 2/28/12 TP120215 2/10/12 2/15/12
TP120221 2/16/12 2/21/12
TP120228 2122112 2/28/12
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TABLE A-4
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

1 5/ 21%/ 2ot 0.01 0.17 0.01 0

2 SfaorZoLl 0.05 0.5 0.05 2.9
3 5/21%/51%11 0.11 2.83 0.06 0.3
4 e 0 0.17 0 5.7
5 6’152’3?39011 0.01 0.17 0.01 4.1
6 o201 0 0.17 0 8.9
7 6/ ig’ ot 2.42 5.33 1.15 1

8 6’1182%%11 15 45 0.87 2.7
9 6/ 1368“ 0.54 6.67 0.52 0.5
10 6/ 22%)/ o 0.13 1.33 0.11 2.3
11 6/ 272:/5811 1.36 145 1.03 0.4
12 6/ 2;/32811 0.03 0.33 0.03 0.3
13 G/Zf:/ggll 111 3.83 0.61 0.8
14 6/ 21‘1/ . 0.01 0.17 0.01 0.3
15 6/ 296:/12811 0.41 45 0.36 1.9
16 6/ 2177/ o 0.18 0.67 0.18 1.2
17 6/ ngjgll 0.01 0.17 0.01 0.5
18 ofa8ZoLL 0 0.17 0 0.3
19 7’;‘4?831 0.19 1 0.19 6

20 e 0.01 0.17 0.01 1.2
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TABLE A-4 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

21 7/1653011 0 0.17 0 0.7
22 7/8iZotL 0.01 0.17 0.01 18
23 7l %’jgll 0.13 6.83 0.12 3.9
24 Gy 0.01 0.5 0.01 1

25 Créra 2.42 12.33 1.15 1.2
26 TS0l 0.83 7.67 0.29 0.3
27 oML 0 0.17 0 3.7
28 e 0.23 217 0.17 2

29 7/eoZolt 0.11 2 0.07 4

30 7l 21%/ o 0 0.17 0 1

31 7130201 0.02 5 0.01 4

32 B’fgfgl 0 0.17 0 3.8
33 8320 0.4 2.17 0.37 0.3
34 8’%?231 0.38 0.67 0.38 2.6
35 8lp/eol 0.28 5.67 0.27 1.9
36 B’ffggl 0.01 0.17 0.01 0.9
37 BroZoM 0.02 0.33 0.02 11
38 BrAZoL 0 0.17 0 1.6
39 BH20ML 0.24 0.83 0.24 7.3
40 BlaarZolt 0 0.17 0 4.8
41 oI 0.63 2.83 0.59 10.2
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TABLE A-4 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak Antecedent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
9/4/2011
42 17-30 7.11 26.17 1.14 0.8
9/6/2011
43 13:30 0.29 7 0.14 0.8
9/7/2011
44 10:20 0.01 0.17 0.01 0.6
9/8/2011
45 14-40 0.01 0.17 0.01 1.2
9/9/2011
46 1410 0 0.17 0 1
9/10/2011
47 10°50 0.01 0.17 0.01 0.9
9/15/2011
48 810 0.07 1 0.07 49
9/21/2011
49 3-40 0.42 12.33 0.2 5.8
50 9/23/2011 0.14 0.83 0.14 1.4
1:10
9/23/2011
51 11:20 0.02 0.33 0.02 0.4
9/26/2011
52 13:30 0.34 3.83 0.25 3.1
9/28/2011
53 15:30 0 0.17 0 1.9
10/13/2011
54 15-40 0.04 2.33 0.02 15
55 10/1‘_"/2011 0.01 0.33 0.01 0.6
8:10
10/27/2011
56 2100 0.03 0.5 0.03 135
57 10/?1%011 0.88 10.17 0.21 0.5
58 10/29/2011 0.07 9.33 0.04 0.3
0:20
11/1/2011
59 13-40 0 0.17 0 3.2
11/3/2011
60 14-00 0.73 7.33 0.32 2
11/4/2011
61 4:20 0.04 10.83 0.03 0.3
11/9/2011
62 16:10 0.08 2.67 0.05 5
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TABLE A-4 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
63 11/118/12811 0 0.17 0 0.9
64 2oL 0.95 115 0.67 4.1
65 11/112/;811 2.03 27 0.93 0.4
66 11/17/2011 0.04 0.67 0.04 0.4
4:20
67 HLIZ0t 0.01 0.17 0.01 0.3
68 L8201 0 0.17 0 11
69 Hy/z0/201t 0.07 6.5 0.04 2.1
70 1 2:14%011 0.89 7 0.42 0.5
71 Hy/za2ot 0.01 0.17 0.01 0.7
72 11/3’28“ 111 9.67 0.53 0.3
73 1320t 0 0.17 0 0.6
74 11%’58“ 4.67 34.67 0.31 3.8
75 120201t 0.02 6.5 0.01 0.6
76 terlzotl 0.01 0.17 0.01 1.7
77 st 0.75 15.83 0.2 4.3
78 teozotl 1.24 19.83 0.14 0.4
79 tagzol 0.01 5.17 0.01 0.7
80 Len 2zt 0.02 0.17 0.02 4.1
81 1oRsjeolL 0.01 0.17 0.01 0.5
82 Lol 0 0.17 0 13
83 127520l 0.15 3.17 0.14 13
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TABLE A-4 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
SOUTH GATE RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak Antecedent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
84 12/16/2011 0.37 145 0.11 03
6:30
12/19/2011
85 16:10 0 0.17 0 2.8
86 12/21/2011 0.21 6.33 0.09 1.6
7:00
12/22/2011
87 14:30 0.87 6.67 0.41 1.1
12/24/2011
88 1300 0.01 0.17 0.01 1.7
89 12/27/2011 0.91 19.17 0.24 25
0:00
12/28/2011
90 11-30 0.01 0.17 0.01 0.7
12/29/2011
91 11-40 0 0.17 0 1
1/1/2012
92 11:10 0.07 0.33 0.07 3
1/7/2012
93 11:50 0.29 6.67 0.19 6
1/8/2012
94 1700 0.05 2.17 0.03 0.9
1/9/2012
95 5-20 0.29 3.5 0.27 0.4
1/10/2012
96 12:30 0.01 3 0.01 1.2
97 1/26_/2012 1.21 16.83 0.46 15.7
8:30
1/27/2012
98 10:40 0.01 0.17 0.01 0.4
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DATA THROUGH FEBRUARY 2, 2012

TABLE A-5
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

EAST PLANT RAIN GAUGE ANALYSIS (SSOAP)

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

1 6/194/53011 0.36 0.83 0.36 0

2 ool 0 0.17 0 5

3 6/153%%11 1.85 5.33 1.11 0.9
4 or8ZOLL 1.03 3 0.65 2.7
5 oH9Z0ML 0.93 0.83 0.78 0.6
6 o 0.01 0.17 0.01 0.3
7 oeLZolt 0.11 4.5 0.09 1.9
8 6/ 2121/ . 0.94 115 0.63 0.4
9 o/23/z0tL 0.02 3.17 0.01 0.3
10 o/a320lL 254 10 1.03 0.4
11 o/28/20M 0.28 6.83 0.22 2.2
12 o/a7/ZolL 0.1 0.33 0.1 11
13 o/28/20M 0.01 0.17 0.01 0.4
14 o/a8/20LL 0.01 4 0.01 0.4
15 et 0.14 117 0.14 6

16 7’155%1 0.03 5.67 0.01 11
17 s 0 0.17 0 0.7
18 7820t 0.05 0.5 0.05 16
19 7H2ot 0.24 2.17 0.23 3.9
20 72Ol 0 0.17 0 11
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TABLE A-5 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
EAST PLANT RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

21 7/12‘;/:21%11 3.38 75 231 15
22 e 0.93 6.33 0.41 0.4
23 7l 1558“ 0.01 0.17 0.01 0.5
24 Cyere 0 0.17 0 3.2
25 7220l 0.32 2.67 0.28 1.9
26 7/2al0l 0.06 0.33 0.06 3.6
27 7250l 0.01 0.17 0.01 0.4
28 7/202011 0 0.17 0 1

29 7139201 0.64 5.5 0.62 4

30 7’3;/12811 0.01 0.17 0.01 0.5
31 83201 0 0.17 0 3.3
32 837201 0.14 2.67 0.13 0.3
33 oo 0.49 0.67 0.49 2.6
34 B’Effgl 0.11 5.33 0.06 1.9
35 R 0.01 0.17 0.01 0.3
36 8 12%/: o 0.03 0.83 0.03 1.7
37 BrZ2oM 0 0.17 0 16
38 BRSOl 0.01 0.17 0.01 15
39 8oL 0.05 5.83 0.03 5.6
40 BladPolt 0 0.17 0 4.8
41 o320l 0.26 35 0.25 10.1
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TABLE A-5 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
EAST PLANT RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

42 9/;14?39011 7.49 66.17 0.96 0.8
43 v 0 0.17 0 2.1
44 R 2ot 0.01 0.17 0.01 0.9
45 SH2Z0L 0.01 0.17 0.01 1.9
46 9 1§f12811 0.05 1 0.05 3

47 SHIZOL 0.01 0.17 0.01 1.9
48 e ot 0.08 5.67 0.04 2.6
49 o 231:/52811 0.49 13 0.27 11
50 o Zf:/fgll 0.17 6.67 0.16 1.4
51 o 213/: . 0.55 10 0.34 3.3
52 o 21%/ ot 0 0.17 0 1.7
53 10/:@8“ 0.01 0.17 0.01 9.7
54 10/ %?6%011 0.45 16.33 0.11 2.9
55 10/ 12%%011 0.49 16.17 0.29 1.2
56 10/ %4:1‘/1%011 0 0.17 0 0.6
57 10’;;’5811 2.03 12.67 0.42 4.6
58 10/1239:/2811 0.01 1.67 0.01 11
59 1072872011 0.01 0.17 0.01 2.8
60 10/1215:/3?811 0 0.17 0 2

61 o201 0.03 1.33 0.02 15.2
62 1 3%%011 0.01 1.83 0.01 0.7
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TABLE A-5 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
EAST PLANT RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
63 11/11;‘:/3?811 0.01 0.17 0.01 4.3
64 L5201 0.4 4.17 0.23 0.3
65 11/112/22811 1.16 27,5 0.49 0.4
66 LA T20LL 0.03 5.33 0.02 0.4
67 1187200 0 0.17 0 1.2
68 12072011 0.5 26.67 0.24 2.1
69 Hy/zzrzott 0.66 9.67 0.28 0.8
70 L3200 0.01 1.67 0.01 0.6
71 1a71o/20tL 0.11 1.83 0.1 22.2
72 12/ t%%on 0.21 10.67 0.05 0.3
73 1215200 0.01 0.17 0.01 18
74 12L9rz0LL 0 0.17 0 1.2
75 12/21/201 0.12 5.5 0.04 16
76 12/e2/201L 0 0.17 0 11
77 ez 0.04 0.17 0.04 0.8
78 L2tz 0 0.17 0 3.2
79 L2 0.77 20 0.34 6.4
80 Hiziz0tz 0.02 5.83 0.01 0.3
81 R 0.06 0.83 0.06 0.3
82 Lotz 0.19 9 0.12 4.6
83 1/2o/e12 0.7 16.83 0.28 8.7
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TABLE A-5 (continued)

CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

EAST PLANT RAIN GAUGE ANALYSIS (SSOAP)

DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak Antecedent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
1/28/2012
84 9:30 0.01 0.17 0.01 1.3
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DATA THROUGH FEBRUARY 2, 2012

TABLE A-6
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

1 >fael ol 0.04 0.5 0.04 0

2 SfaorRoLL 0.16 3.5 0.11 0.3
3 6/116/33011 0 0.17 0 5.8
4 e 0.03 0.33 0.03 4.1
5 o 2olL 0.06 0.83 0.06 6.2
6 oRLAZ0L 0 0.17 0 2.6
7 OrS2oML 1.73 5.67 0.96 1

8 o820l 1.24 3 0.9 2.7
9 OO 0.44 0.67 0.44 0.9
10 6/ 22%)/ o 0.09 1.33 0.08 23
11 o/e22olL 1.46 11 0.91 0.5
12 o/23/201L 0.03 1.17 0.02 0.3
13 ol24/Z0mt 0.7 4 0.57 0.8
14 6/28/201L 0.45 433 0.37 2.2
15 olaTZomt 0.24 0.67 0.24 1.2
16 0/28/201L 0.02 3.17 0.01 0.4
17 o/a8201L 0 0.17 0 0.4
18 Lyvee 0.14 1.17 0.14 6

19 s 0 0.17 0 21
20 7820t 0.05 0.17 0.05 1.7
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TABLE A-6 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

21 7’%?39011 0.01 0.17 0.01 0.3
22 7Hazol 0.41 6.67 0.38 3.7
23 ey ot 0 0.17 0 1

24 THSZ0 1.64 6 0.61 15
25 7HS20LL 0.84 7.83 0.42 0.4
26 7RSOl 0 0.17 0 3.6
27 7alZolL 0.31 0.83 0.31 1.9
28 7l 2332811 0.03 0.33 0.03 3.6
29 7/eoZolt 0.13 15 0.09 0.4
30 7l 213/: o 0 0.17 0 1

31 7139201 0.13 0.67 0.13 4

32 83201l 0 0.17 0 4

33 8ot 113 2 111 0.3
34 8’%?3?31 0.63 0.67 0.63 2.6
35 oI/l 0.31 0.83 0.31 1.9
36 8’98/%%11 0.01 0.17 0.01 0.7
37 BraZoML 0 0.17 0 3.2
38 BRSOl 0.52 2.67 0.51 7.3
39 BladZolL 0 0.17 0 4.7
40 BlagrPoLt 0.01 0.17 0.01 2

41 o3 0.19 1.83 0.15 8.1
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TABLE A-6 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

42 9/;14?3011 9.36 62.5 1.22 0.9
43 rove 0 0.17 0 2.2
44 9 1258“ 0.01 4.17 0.01 2.6
45 SRS 0.13 5 0.12 3

46 Sro20LL 0.13 9.33 0.05 4.3
47 SfelPo 1.2 13 0.53 0.9
48 9/23/2011 0.09 0.83 0.09 1.4

1:10

49 9 zﬁ/ . 0.04 25 0.03 0.4
50 S/a0Zott 0.86 5.33 0.5 3

51 SfarjaolL 0.01 0.17 0.01 0.8
52 S/ae2otL 0 0.17 0 11
53 1OrL1201 0.64 16.17 0.19 12.7
54 10r3201L 0.22 185 0.1 1.2
55 10/ %;1;%011 0 0.17 0 0.5
56 1o78/0LL 3.01 25 0.59 4.6
57 10/122:/3?811 0 0.17 0 0.6
58 107252011 0.01 0.17 0.01 5

59 107201 0.06 0.67 0.06 2.3
60 107262011 1.31 20.33 0.29 0.4
61 2oLt 0.01 1.17 0.01 3.3
62 ot 0.95 7.17 0.35 2.1
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TABLE A-6 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

63 11/2%’“ 0.05 0.83 0.05 0.3
64 st 0.01 3.33 0.01 0.3
65 11{%/: 2o 0.07 2.67 0.03 5
66 L0201 0 0.17 0 0.7
67 HAA0L 0.02 0.33 0.02 4.3
68 L5201 1.14 45 0.59 0.3
69 HS/200 2.61 27.67 13 0.4
70 11/17/2011 0.07 1.33 0.06 0.4

4:10
71 18700 0 0.17 0 13
72 1202001 0.05 7.33 0.03 2.1
73 Hy/212ott 113 7 0.52 0.4
74 11/1232:/12811 1.39 13.17 0.69 0.9
75 1320t 0 0.17 0 0.5
76 11/27/2011 6.14 38.17 0.43 3.7

6:50
77 129200t 0.03 4.67 0.02 0.7
78 1/302011 0.01 0.17 0.01 0.3
79 teyaotl 0.01 0.17 0.01 1.4
80 12520t 1.06 17.33 0.27 4.4
81 teoeotl 1.72 20.33 0.19 0.4
82 12/8/201 0 0.17 0 0.9
83 1eli0/z0tt 0.01 0.17 0.01 18
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TABLE A-6 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

84 12/1182:/12811 0.01 0.17 0.01 23
85 Lelaeot 0 0.17 0 18
86 12/213/;811 0.8 21 0.26 13
87 1el8eotL 0.01 0.17 0.01 18
88 1ef9e0LL 0 0.17 0 1.2
89 1e/212011 0.24 6.33 0.1 16
90 12/2a/20tL 1.03 10.5 0.46 0.9
91 12/20/2011 0.01 0.17 0.01 3.6
92 12/20201L 1.37 22.33 0.34 0.6
03 12/5358“ 0.01 0.5 0.01 15
94 etz 0.14 0.5 0.14 3
95 Ufgggz 0 0.17 0 3.2
96 ez 0.46 11.83 0.32 2.8
97 1/;34?832 0.05 1.33 0.04 0.7
08 oot 0.37 1.83 0.34 0.4
99 v 15:/12812 0.01 0.17 0.01 0.9
100 112 0 0.17 0 0.5
101 1/11/2012 1.86 19.83 0.41 0.4

0:50
102 LAzie0 0.12 10.5 0.1 0.4
103 Lotz 0.01 0.17 0.01 1.9
104 1/17/2012 0.84 11.17 0.34 2.7

7:00

Appendix A 34




TABLE A-6 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
TURTLE PARK RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)
105 192012 0.01 0.17 0.01 1.7
106 1/21%/:21%12 1.34 16.17 0.57 1.3
107 l23ie012 1.27 5.67 0.5 1.8
108 Hedeole 0 0.17 0 1.2
109 1/251/5812 1.78 17 0.68 1.8
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TABLE A-7
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

Y-12 RAIN GAUGE ANALYSIS (SSOAP)
DATA THROUGH FEBRUARY 2, 2012 (PARTIAL)

Start Duration Peak_ Anteced_ent
Event Date/Time Volume (Ins) (Hrs) Intensity Dry Period
(Ins/Hr) (Days)

1 10/213/3?811 271 25 0.55 0

2 107242011 0 0.25 0 4

3 12/ %?{25011 0 0.25 0 57
4 12/212011 0.2 7 0.1 13
5 12/22/201L 1.06 5.5 0.44 11
6 1ef2ri20tL 1.04 14 0.3 4.1
7 ez 0.13 0.75 0.13 4.9
8 1’171?4%12 0.48 6.75 0.34 6

9 VB2 0.05 15 0.04 0.9
10 v 95%%12 0.35 35 0.31 0.4
11 ez 0.01 0.25 0.01 0.3
12 L2 1.24 19.75 0.3 1.4
13 HAziZ02 0.01 0.25 0.01 0.3
14 v 11%/ o 0.1 75 0.07 0.3
15 1/17/2012 0.71 11.25 0.25 4.6

7:15

16 v 21(;/ e 0.02 0.5 0.02 3

17 Hez 1.27 8.75 0.58 0.3
18 Hes/eotz 1.1 5.25 0.49 1.8
19 120z 1.28 17 0.48 3
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TABLE A-8

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
FLOW METER DEPLOYMENT SUMMARY

Pipe Dia

Item Reported Location Reported Address (inches)* Installed Moved Meter Type** Meter SN Type Location** Sewershed** Meter Location***
1 | WisA-N13-8 5carbgrr§eslz Bear 18 12-17-2010 Do Not Move FT C02050 sp Y12

2 E5B-L22-20 | 'Mfluent to Emory 16 5-10-2011 Do Not Move FT 46004495 sP EV

Valley lift station

3 | E13B-G22-11 S end of Cario 21 5-10-2011 Do Not Move FT A07124 SP EP

4 E13B-F22-12 Belgrade @ Cario 10 5-10-2011 Do Not Move FT A06838 SP EP

5 E25-H15-16 Emory Valley @ 21 5-10-2011 Do Not Move FT A07123 SP cc

Fordham
6 | wisp-Fi0-1 | 1650 ORTumpike | 40 5-12-2011 Do Not Move FT 46004496 sp TP
@ Eagles Lodge
7 | wisk-F71 | 2000 %2 LT :”‘p'ke 36 5-12-2011 Do Not Move FT 46004503 sp TP
8 | wisggss | ORTumpike @ 42 5-12-2011 Do Not Move FT A06840 sp TP
Shannon Farm

9 E11-E22-12 126 Atlanta 8 5-25-2011 9-6-11 FT 46004497 T EP

10 E12-E23-4 130 Athens 10 5-25-2011 FT 46004498 T EP

11 E2-E15-1 186 Tennessee 8 6-29-2011 9-1-11 ISCO 211E02224 T EP

12 W6-E15-52 101 Ulena 8 6-29-2011 7-8-2011 ISCO 211E02223 T cc

13 | E10-F20-18 102 California 8 6-22-2011 9-1-11 ISCO 211F00406 T EP

14 W6-E14-3 96 E Pasadena 8 6-30-2011 7-8-2011 ISCO 211E001692 T cc East

North-
15 W6-E13-2 102 W Pawley 8 6-30-2011 7-8-2011 ISCO 211E02221 T cc Northenst
. 211E02220
16 W6-E14-36 102 Umbria 8 6-30-2011 7-8-2011 ISCO (o 22222) T cc
106 9-1-11
17 E4-G17-3 Adminisaration 12 7-8-2011 (romoved) ISCO 211E001692 T EP
18 E6-F19-47 Florida @ OR 12 7-8-2011 9-1-11 ISCO 211E02221 T EP
Turnpike
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TABLE A-8 (continued)

CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

FLOW METER DEPLOYMENT SUMMARY

Pipe Dia

Item Reported Location Reported Address (inches)* Installed Moved Meter Type** Meter SN Type Location** Sewershed** Meter Location***
19 E3-F17-13 Tyler @ Tyrone 10 7-8-2011 9-1-11 ISCO 211E02223 T EP Northwest
20 | E13A-G19-16 | 515 OR Tumpike 18 7-8-2011 9-1-11 ISCO 211E02222 T EP
21 E9-F20-7 169-175 Tacoma 10 9-20-11 10-25-11 ISCO 211E02223 T EP Northwest
22 | wisA-H12-3 215 S. Hil @ 10 9-20-11 10-25-11 ISCO 211E02220 T Y12

Garden Plaza
23 | wisadi1-1s | 240 Bsi'g ”I'_'gfs's @ 12 9-16-11 10-25-11 ISCO 211G01267 T Y12
24 | wisakizg | 380 i‘rgg’;‘?'s @ 24 9-16-11 10-25-11 ISCO 211G01269 T Y12
25 | W19-H11-7 T“SCT‘i‘f'f‘i’;“RFfjd @ 8 9-20-11 10-26-11 ISCO 211F00406 T Y12
26 W3-K13-41 231 Manhattan 12 9-20-11 10-25-11 ISCO 211E02224 T Y12
27 | Ws5-G14-15 1281 ORTP @ 21 9-20-11 10-26-11 ISCO 21102222 T cc

Wendy's
28 W6-E13-2 102 W Pauley 8 9-20-11 10-25-11 ISCO 211G01268 T cc North-
Northeast

29 W6-E14-3 96 E Passadena 8 9-20-11 10-25-11 ISCO 211G01261 T cc Northeast
30 W6-E14-36 102 Umbria 8 9-20-11 10-25-11 ISCO 211G01263 T cc
31 W6-E15-52 101 Ulena 8 9-20-11 10-26-11 ISCO 211G01260 T cc

1450 ORTP @
32 W8-F12-12 Soccer Field 12 9-20-11 10-25-11 ISCO 211G01262 T cc

160 Providence
33 W8-E12-3 Rd @ Ctr Baptist 10 9-20-11 10-25-11 ISCO 2011E02221 T cc

ch
34 W5-G12-4 1403 ORTP @ 24 9-15-11 10-26-11 FT 46004497 T cc
Civic Ctr

35 | wi7-B2w-13 103 Westwind 8 10-26-11 12-20-11 ISCO 211F00406 T WE
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TABLE A-8 (continued)
CITY OF OAK RIDGE, TENNESSEE

SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

FLOW METER DEPLOYMENT SUMMARY

: Pipe Dia : ;
Item Reported Location Reported Address (inches)* Installed Moved Meter Type** Meter SN Type Location** Sewershed** Meter Location***
36 W17-D2-29 Katie Hunter Park 12 10-25-11 1-18-12 ISCO 211E02224 T WE
37 W17-D1W-2 106 Nebraska 8 10-25-11 1-18-12 ISCO 211G01268 T WE
38 W14-E6-29 100 Salem 12 10-25-11 1-18-12 ISCO 211E02220 T TP
39 W18D-E9-25 127 Royce Cir 10 10-25-11 ISCO 211E02221 T TP
40 W15-D5-52 100 Wiltshire 12 10-25-11 ISCO 211E02223 T TP

Meter is in pipe
41 W11-D9-42 136 Iroquois Rd 8 10-26-11 ISCO 211E02222 T TP between D9-41
and D9-42.
42 W12-D9-5 231 Jefferson 8 10-25-11 ISCO 211G01269 T TP
Meter is in pipe
43 W13-E7-6 1998 ORTP 12 10-25-11 ISCO 211G01267 T TP between E7-6
and E7-5.
44 W18C-F9-2 855 W Vanderhbilt 12 10-25-11 ISCO 211601262 T TP
45 W13-C7-31 464 Robertsdale 8 10-25-11 ISCO 211G01263 T TP
46 W12-D9-27 234 Jefferson 8 10-25-11 ISCO 211G01261 T TP
47 W16-C3-27 118 Montecello 8 10-25-11 1-18-12 ISCO 211G01260 T TP
Meter is in pipe
48 W18H-D3-22 106 Macon Rd 16 10-26-11 FT 46004497 T TP between D3-52
and D3-22.
49 W18A-014-17 Scarboro Road 12 12-22-11 ISCO 211F00406 T Y12
50 | E5B-K20-15 117 Cascade 15 1/18/12 ISCO 211E02224 T EV
51 E5B-L22-5 116 Baltimore 8 1/18/12 ISCO 211G01260 T EV
52 E5A-J19-3 100 Emory Lane 10 1/18/12 ISCO 211G01268 T EV
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TABLE A-8 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
FLOW METER DEPLOYMENT SUMMARY

Pipe Dia
Item Reported Location Reported Address (inches)* Installed Moved Meter Type** Meter SN Type Location** Sewershed** Meter Location***
inches;

53 E14-K19-17 112 Cypress Lane 10 1/18/12 ISCO 211E02220 T EV

* Diameter from LD&A SewerGEMS model and GIS.

** ET = Flo Tote, ISCO = ISCO, SP = Semi-Permanent, T = Temporary, EV = Emory Valley, EP = East Plant, TP = Turtle Park, Y12 = Y12, WE = West End, CC = Central City

***|f more than one pipe enters the manhole, in which pipe is the meter located? North, east, south and west are top, right, bottom and left on GIS plan map.

*+x - Semi-Permanent meters left in place throughout flow monitoring program. Temporary meters rotated among sewersheds as directed.
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TABLE A-9
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location E10-F20-18 Date Depth (ins) Comments

Pipe Diameter (ins) 8 11-16-2011 0
Sewershed East Plant 11-21-2011 0
Street California Ave 11-23-2011 0

11-28-2011 SBU

11-29-2011 SBU

12-6-2011 24

12-6-2011 24

12-7-2011 SBU
12-20-2011 0
12-22-2011 0
12-27-2011 0
12-28-2011 0
1-9-2012 0
1-12-2012 0
1-17-2012 0

Appendix A 41



TABLE A-10
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location E13A-G19-16 Date Depth (ins) Comments

Pipe Diameter (ins) 18 11-16-2011 0
Sewershed East Plant 11-21-2011 0
Street Oak Ridge Turnpike 11-23-2011 0

11-28-2011 SBU

’ 11-29-11 SBU
12-6-2011 0
12-6-2011 0

12-7-2011 SBU
12-20-2011 0
12-22-2011 0
12-27-2011 0
12-28-2011 0
1-10-2012 0
1-12-2012 0
1-17-2012 0
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TABLE A-11
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured

Manhole Location E2-E15-1 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed East Plant 11-21-2011 0
Street W Tennessee Ave 11-23-2011 0

11-28-2011 SBU

11-29-2011

12-1-2011

12-6-2011

12-6-2011

12-7-2011

12-20-2011

12-21-2011

12-27-2011

12-28-2011

1-10-2012

1-12-2012

1-17-2012

N
S

O O 0O 0O OO0 00O O o ™
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TABLE A-12
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location E15-K19-2 Date Depth (ins) Comments
Pipe Diameter (ins) 10 11-16-2011 0
Sewershed Emory Valley 11-21-2011 0
Street Briarcliff Ave 11-23-2011 27
11-28-2011 12
11-29-2011 16
12-6-2011 0
12-6-2011 0
12-7-2011 0
12-20-2011 0
12-22-2011 0
12-27-2011 0
12-28-2011 0
1-10-2012 0
1-12-2012 0
1-17-2012 0
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TABLE A-13
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location E5B-K23-5 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed Emory Valley 11-21-2011
Street Balsam Road 11-23-2011
11-28-2011
11-29-2011
12-6-2011
12-6-2011
12-7-2011
12-20-2011
12-22-2011
12-27-2011
12-28-2011
1-10-2012
1-12-2012
1-17-2012

O O 0O 0O 0O 0O 0O O0OO0OO0OO0OOoO OoO o
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TABLE A-14
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the
bottom of the manhole.

The horizontal run of the standpipe is approximately 6" above the bench.

The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured Comments
Manhole Location W19-H11-7 Date Depth (ins)
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed Y-12 11-21-2011 0
Street Tusculum Drive 11-23-2011 12
11-28-2011 SBU
11-29-2011 18
12-6-2011 0
12-6-2011 0
12-7-2011 SBU
12-20-2011 0
12-21-2011 8
12-27-2011 8
12-28-2011 0
1-9-2012 8
1-12-2012 0
1-17-2012 0
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TABLE A-15
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT
Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W3-K13-41 Date Depth (ins) Comments

Pipe Diameter (ins) 12 11-16-2011 0
Sewershed Y-12 11-21-2011 0
Street Manhattan Avenue 11-22-2011 0
11-23-2011 0

11-28-2011 108

11-29-2011 22
12-6-2011 0
12-6-2011 0

12-7-2011 48
12-20-2011 0
12-21-2011 0

12-27-2011 24
12-28-2011 0
1-9-2012 0
1-12-2012 0
1-17-2012 0
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TABLE A-16
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured

Manhole Location W18A-K12-9 Date Depth (ins) Comments
Pipe Diameter (ins) 24 11-16-2011 0
Sewershed Y-12 11-21-2011 0
Street S. lllinois Avenue 11-23-2011 0

11-28-2011

11-29-2011

12-6-2011

12-7-2011

12-20-2011

12-22-2011

12-27-2011

12-28-2011

1-10-2012

1-12-2012

1-17-2012

wv
w
(=

O O 0O 0O O O 0O O O o
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TABLE A-17
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W8-E12-3 Date Depth (ins) Comments
Pipe Diameter (ins 10 11-16-2011 SBU
Sewershed Central City 11-17-2011 0
Street Providence Road 11-21-2011 0
11-23-2011 0
11-28-2011 SBU
11-29-2011 SBU
12-1-2011 0
12-6-2011 0
12-6-2011
12-7-2011 SBU
12-20-2011 0
19910005 0
12-27-2011 0
12-28-2011 0
192012 0
1-12-2012 0
1-17-2012 0
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TABLE A-18
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT
Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location =~ W6-E15-52 Date Depth (ins) Comments

Pipe Diameter (ins] 8 11-16-2011 24
Sewershed Central City 11-17-2011 0
Street Ulena Lane 11-21-2011 0
11-22-2011 0
11-23-2011 0

11-28-2011 SBU
11-29-2011 0
12-1-2011 0
12-6-2011 0
12-6-2011 0
12-7-2011 0
12-20-2011 0
12-21-2011 0
12-27-2011 0
12-28-2011 0
1-9-2012 0
1-12-2012 0
1-17-2012 0
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TABLE A-19
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W16-C3-27 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed Turtle Park 11-21-2011
Street Mirmar Circle 11-23-2011
11-28-2011
11-29-2011
12-6-2011
12-7-2011
12-20-2011
12-21-2011
12-27-2011
12-28-2011
1-10-2012
1-12-2012
1-17-2012

O O 0O 0O 0O 0O 00O 0O O0OO0O o0 o
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TABLE A-20
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W14-E6-29 Date Depth (ins) Comments
Pipe Diameter (ins 10 11-16-2011 Not installed yet
Sewershed Turtle Park 11-21-2011 0
Street Lindale Lane 11-23-2011 0
11-28-2011 18%
11-29-2011 12
12-6-2011 0
12-7-2011 0
12-20-2011 0
12-21-2011 0
12-27-2011 0
12-28-2011 0
1-10-2012 0
1-12-2012 0
1-17-2012 0
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TABLE A-21
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured

Manhole Location W13-C7-31 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed Turtle Park 11-21-2011 0

Street Robertsville Road 11-23-2011

11-28-2011

11-29-2011

12-6-2011

12-7-2011

12-20-2011

12-21-2011

12-27-2011

12-28-2011

1-10-2012

1-12-2012

1-17-2012

[y
»

O OO 0O 0O OO0 0O OoOOoO o
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TABLE A-22
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W18D-E9-25 Date Depth (ins) Comments

Pipe Diameter (ins) 10 11-16-2011 60
Sewershed Turtle Park 11-17-2011 66
Street Royce Circle 11-21-2011 66
11-22-2011 66
11-23-2011 60
11-28-2011 SBU
11-29-2011 SBU
12-6-2011 66
12-6-2011 66
12-7-2011 66
12-21-2011 66
12-27-2011 66

12-28-2011 0 QA note: questionable reading
1-9-2012 55
1-12-2012 66
1-17-2012 60
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TABLE A-23
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W17-B2W-13 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 Not installed yet
Sewershed West End 11-21-2011 0
Street Westwind Drive 11-23-2011
11-28-2011
11-29-2011
12-6-2011
12-7-2011
12-20-2011
12-21-2011
12-27-2011
12-28-2011
1-10-2012
1-12-2012
1-17-2012

O O 0O 0O 0O 0O 0O 00O Oo0OOoOOo
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TABLE A-24
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GROUNDWATER MONITORING REPORT

Oak Ridge CA and SSES
Groundwater Monitoring Analysis

Measured depth is vertical distance from top of water column in standpipe down to the top of the bench at the bottom of the manhole.
The horizontal run of the standpipe is approximately 6" above the bench.
The bench is at approximately the sewer pipe springline, or dia/2 above the sewer pipe invert.

Measurement Measured
Manhole Location W17-D1W-2 Date Depth (ins) Comments
Pipe Diameter (ins) 8 11-16-2011 0
Sewershed West End 11-21-2011
Street Nebraska Avenue 11-23-2011
11-28-2011
11-29-2011
12-6-2011
12-7-2011
12-20-2011
12-21-2011
12-27-2011
12-28-2011
1-10-2012
1-12-2012
1-17-2012

O O 0O 0O 0O 00O 0O OO0 OoOOoOOo
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TABLE A-25
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF DRY WEATHER ANALYSIS USED FOR CALIBRATION

Base " Dry
Item Manhole Sewershed I'\:Alit\zrggig{ Flow* Me?:l?olavzill}zgsper\]/qv)age Weather
(gpm) Day
1 E11-E22-12 East Plant Metered 0 16 7/12/2011
2 E10-F20-18 East Plant Metered 20 25 7/9/2011
3 E4-G17-3 East Plant Metered 1 11 7/20/2011
4 E6-F19-47 East Plant Metered 7 17 7/19/2011
5 E3-F17-13 East Plant Metered 11 36 7/26/2011
6 E13A-G19-16 East Plant Metered 123 215 7/19/2011
7 E12-E23-4 East Plant Metered 0 28 7/11/2011
8 E9-F20-7 East Plant Metered 2 7 10/15/2011
9 E13B-F22-12 East Plant Metered 11 43 7/9/2011
10 E13B-G22-11 East Plant Metered 217 424 7/9/2011
11 E5B-L22-5 Emory Valley Metered 6 13 1/31/2012
12 E5B-K20-15 Emory Valley Metered 94 143 1/19/2012
13 E14A-K19-17 Emory Valley Metered 32 33 1/30/2012
14 E5A-J19-3 Emory Valley Metered 21 31 1/31/2012
15 W18A-H12-3 Y12 Metered 2 3 10/8/2011
16 W18A-J11-15 Y12 Metered 17 25 10/5/2011
17 W18A-K12-9 Y12 Metered 122 151 10/5/2011
18 W19-H11-7 Y12 Metered 22 25 10/6/2011
19 W3-K13-41 Y12 Metered 11 17 10/15/2011
20 W18A-N13-8 Y12 Metered 69 167 10/5/2011
21 W18A-014-17 Y12 Metered 17 113 1/31/2012
22 W6-E15-52 Central City Metered 0.1 2 10/17/2011
23 W6-E14-3 Central City Metered 4 17 10/6/2011
24 W6-E14-36 Central City Metered 1 5 10/5/2011
25 W5-G14-15 Central City Metered 113 511 10/7/2011
26 W6-E13-2 Central City Metered 0.3 1 10/8/2011
27 W8-F12-12 Central City Metered 8 72 10/6/2011
28 W8-E12-3 Central City Metered 5 19 10/17/2011
29 W17-D2-29 West End Metered 4.7 45 11/8/2011
30 W17-D1W-2 West End Metered 3.7 40 11/12/2011
31 W14-E6-29 Turtle Park Metered 0.6 15 11/11/2011
32 W18D-E9-25 Turtle Park Metered 13 34 11/6/2011
33 W15-D5-52 Turtle Park Metered 12 17 11/10/2011
34 W11-D9-42 Turtle Park Metered 15 24 11/10/2011
35 W12-D9-5 Turtle Park Metered 41 71 11/11/2011
36 W13-E7-6 Turtle Park Metered 5.2 9.7 1/6/2012
37 W13-C7-31 Turtle Park Metered 0.1 2 11/11/2011
38 W12-D9-27 Turtle Park Metered 7.4 9.9 1/6/2012
39 W18D-F10-1*** Turtle Park Metered 654 1187 10/7/2011
40 W18F-F7-1*** Turtle Park Metered 721 1418 10/7/2011
41 W18G-E3-5*** Turtle Park Metered 738 1464 10/7/2011

* “Base Flow” is the minimum (relatively constant) flow, comprised of base infiltration plus possibly some base
sewage flow.
** “Mean Daily Sewage Flow” is the sewage flow that is in excess of “Base Flow” and typically varies during the day.
*** These values were estimated based on the average for all three meters; these are last three meters along the

Spine.

120307
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TABLE A-26
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF INCREMENTAL DRY WEATHER LOADS INPUT TO MODEL AT LOAD POINTS
(BASED ON DRY WEATHER ANALYSIS)

Metered or Base Mean Daily Sewage Dry
Iltem Manhole Sewershed . Flow* Flow** Weather
Flow Point
(gpm) (gpm) Day
1 E11-E22-12 | East Plant Metered 0 16 7/12/2011
2 E10-F20-18 East Plant Metered 20 25 7/9/2011
3 E4-G17-3 East Plant Metered 1 11 7/20/2011
4 E6-F19-47 | East Plant Metered 7 17 7/19/2011
5 E3-F17-13 East Plant Metered 11 36 7/26/2011
6 | E13A-G19-16 | East Plant Metered 123 215 7/19/2011
7 E12-E23-4 | East Plant Metered 0 28 7/11/2011
8 E9-F20-7 East Plant Metered 2 7 10/15/2011
9 E7-F17-37 East Plant Flow Point 1 11 N/A
10 E13A-F20-3 East Plant Flow Point 20 51 N/A
11 E13B-F22-12 East Plant Metered 11 43 7/9/2011
12 E13A-G22-7 East Plant Flow Point 52 113 N/A
13 E13B-G22-11 East Plant Metered 217 424 7/9/2011
14 E7-G18-21 East Plant Flow Point 87 101 N/A
15 E13B-G22-20 East Plant Flow Point 1 18 N/A
16 | E5B-L22-5 Emory Metered 6 13 1/31/2012
Valley
17 | E5B-K20-15 Emory Metered 94 143 1/19/2012
Valley
18 | El4AKk19-17 | EMOV Metered 32 33 1/30/2012
Valley
19 | E5A-J19-3 Emory Metered 21 31 1/31/2012
Valley
20 | E5B-L21-3 Emory Flow Point 5 16 N/A
Valley
21 | E5B-K20-14 Emory Flow Point 0 2 N/A
Valley
22 | E19-121-18 Emory Flow Point 0 3 N/A
Valley
23 | E5A-J17-9 Emory Flow Point 10 17 N/A
Valley
24 | E5B-K21-15 Emory Flow Point 0 1 N/A
Valley
25 | E14-K17-3 EmOrY | Flow Point 22 24 N/A
Valley
26 W18A-H12-3 Y12 Metered 2 3 10/8/2011
27 | W18A-J11-15 Y12 Metered 17 25 10/5/2011
28 | WI18A-K12-9 Y12 Metered 122 151 10/5/2011
29 W19-H11-7 Y12 Metered 22 25 10/6/2011
30 W3-K13-41 Y12 Metered 11 17 10/15/2011
31 | WIBA-N13-8 Y12 Metered 69 167 10/5/2011
32 | W18A-014-17 Y12 Metered 17 113 1/31/2012
33 W4-K11-6 Y12 Flow Point 2 3 N/A
34 W4-K10-32 Y12 Flow Point 8 13 N/A
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SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

TABLE A-26 (continued)

CITY OF OAK RIDGE, TENNESSEE

SUMMARY OF INCREMENTAL DRY WEATHER LOADS INPUT TO MODEL AT LOAD POINTS
(BASED ON DRY WEATHER ANALYSIS)

Metered or Base Mean Daily Sewage Dry
Item Manhole Sewershed Flow Point Flow* Flow** Weather
(gpm) (gpm) Day
35 W18A-N12-1 Y12 Flow Point - 400 N/A
36 W6-E15-52 Central City Metered 0.1 2 10/17/2011
37 W6-E14-3 Central City Metered 4 17 10/6/2011
38 W6-E14-36 Central City Metered 1 5 10/5/2011
39 W5-G14-15 Central City Metered 113 511 10/7/2011
40 W6-E13-2 Central City Metered 0.3 1 10/8/2011
41 W8-F12-12 Central City Metered 8 72 10/6/2011
42 W8-E12-3 Central City Metered 5 19 10/17/2011
43 W5-G12-4**** | Central City Flow Point 47 70 N/A
44 WO9-F12-4 Central City Flow Point 3 10 N/A
45 W5-G14-21 Central City Flow Point 8 28 N/A
46 W17-D2-29 West End Metered 4.7 45 11/8/2011
47 W17-D1W-2 West End Metered 3.7 40 11/12/2011
48 W14-E6-29 Turtle Park Metered 0.6 1.5 11/11/2011
49 W18D-E9-25 | Turtle Park Metered 13 34 11/6/2011
50 W15-D5-52 Turtle Park Metered 12 17 11/10/2011
51 W11-D9-42 Turtle Park Metered 15 24 11/10/2011
52 W12-D9-5 Turtle Park Metered 41 71 11/11/2011
53 W13-E7-6 Turtle Park Metered 5.2 9.7 1/6/2012
54 W13-C7-31 Turtle Park Metered 0.1 2 11/11/2011
55 W12-D9-27 Turtle Park Metered 7.4 9.9 1/6/2012
56 V\/217€;S*3- Turtle Park | Flow Point 3 10 N/A
s7 | YISO | Turtle Park | Flow Point 3 10 N/A
58 lee;f 10- 1 Turtle Park Metered 654 1187 10/7/2011
59 WI18F-F7-1*** | Turtle Park Metered 721 1418 10/7/2011
60 W18G-E3-5*** | Turtle Park Metered 738 1464 10/7/2011
61 W10-E10-21 | Turtle Park Flow Point 0 7 N/A

* “Base Flow” is the minimum (relatively constant) flow, comprised of base infiltration plus possibly some
base sewage flow.
** “Mean Daily Sewage Flow” is the sewage flow that is in excess of “Base Flow” and typically varies
during the day.
*** Calculated base flow and average daily sewage flow; these are last three meters along the Spine.
**** Did not use flow meter data; location used as Flow Point.
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TABLE A-27
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

GENERAL SUMMARY OF WET WEATHER ANALYSIS USED FOR CALIBRATION

Item Manhole Sewershed R(z !rérs(;a Ré‘\ilr;ﬁ” ngit';]f?il;) Sum R LToycpa?ri?)L
1 E11-E22-12 East Plant 89 77//1225//1111- 4.95 0.017 Metered
2 E10-F20-18 East Plant 169 Pan 4.95 0.0139 | Metered
3 E4-G17-3 East Plant 67 77’/1225/ b 4.95 0.019 Metered
4 E6-F19-47 East Plant 153 77’/1225/ b 4.95 0.0036 | Metered
5 E3-F17-13 East Plant 212 Pan 3.73 0.0041 | Metered
6 E13A-G19-16 | East Plant 739 77//1225/ b 4.95 0.0137 | Metered
7 E12-E23-4 East Plant 180 77//1225/ b 4.95 0.028 Metered
8 E9-F20-7 East Plant 162 11((’)//12‘2)’/1111' 2.04 0.025 Metered
9 E13B-F22-12 | East Plant 471 77’/1225/ b 4.95 0.0152 | Metered
10 | E13B-G22-11 | East Plant 1573 77//1225/ b 4.95 0.035 Metered
11 E5B-L22-5 | Emory Valley 217 11’ /22%/ ey 1.29 00201 | Metered
12 E5B-K20-15 Emory Valley 730 11//22%//1122 1.29 0.012 Metered
13 | E14A-K19-17 | Emory Valley 192 Y /2202/ by 1.29 0.0012 | Metered
14 E5A-J19-3 | Emory Valley 214 11’ /22%/ ey 1.29 0.0074 | Metered
15 | W18A-H12-3 Y12 49 LorieLL 271 0.021 Metered
16 | W18A-J11-15 Y12 305 LoPeL 271 0.0251 | Metered
17 | W18A-K12-9 Y12 2025 LopeL 271 0.013 Metered
18 W19-H11-7 Y12 112 LorieLL 271 0.022 Metered
19 W3-K13-41 Y12 136 LoPeL 271 0.04 Metered
20 | W18A-N13-8 Y12 1709 LopeL 271 0.0184 | Metered
21 | W18A-014-17 Y12 810 e 1.29 0.0042 | Metered
22 W6-E15-52 Central City 45 11(3)//%2%//1111 271 0.01 Metered
23 W6-E14-3 Central City 153 11(())//12%1111' 271 0.012 Metered
24 W6-E14-36 Central City 59 11(3)//%2%1111' 271 0.009 Metered
25 W5-G14-15 | Central City 3686 LoPeL 271 0.007 Metered
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SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

TABLE A-27 (continued)

CITY OF OAK RIDGE, TENNESSEE

GENERAL SUMMARY OF WET WEATHER ANALYSIS USED FOR CALIBRATION

Item Manhole Sewershed R(z !rérs(;a Ré‘\ilr;ﬁ” ngit';]f?il;) Sum R LToycpa?ri?)L
26 W6-E13-2 Central City 39 10/18/11- 271 0.007 Metered
10/20/11
27 W8-F12-12 Central City 342 11%//12%’/1111' 271 00192 | Metered
28 W8-E12-3 Central City 204 11((’)//12%/1111' 271 0.008 Metered
29 W17-D2-29 West End 1168 LA 3.84 0.0024 | Metered
30 W17-DIW-2 West End 614 1111/ /112'3’/1111' 3.84 0.0021 | Metered
31 W14-E6-29 Turtle Park 84 v /11‘g/1111' 3.84 0.031 Metered
32 | WI8D-E9-25 | Turtle Park 267 1111/ /11”g/1111' 3.84 0.026 Metered
33 W15-D5-52 Turtle Park 156 1111/ /11”;3’/1111' 3.84 0.103 Metered
34 W11-D9-42 Turtle Park 160 v /11‘g/1111' 3.84 0.039 Metered
35 W12-D9-5 Turtle Park 95 1111/ /11”g/1111' 3.84 0.019 Metered
36 W13-E7-6 Turtle Park 172 11//31}122 2.88 0.045 Metered
37 W13-C7-31 Turtle Park 32 v /11‘g/1111' 3.84 0.030 Metered
38 W12-D9-27 Turtle Park 109 11//3}122 2.88 0.025 Metered
39 | WI8D-F10-1 | Turtle Park 7548 M 3.84 0.0563 | Metered
40 W18F-F7-1 Turtle Park 8488 oA 3.84 0.0143 | Metered
41 W18G-E3-5 | Turtle Park 8922 M 3.84 0.0335 | Metered
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TABLE A-28
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF WET WEATHER R, T AND K ANALYSIS FOR CALIBRATION

Item Manhole R1 T1 K1 R2 T2 K2 R3 T3 K3
1 E11-E22-12 0.0019 0.4 8.5 0.0021 0.5 9 0.013 8 30
2 E10-F20-18 0.0018 1 0.5 0.0021 1.5 1.5 0.01 3 15
3 E4-G17-3 0.0055 1 0.5 0.006 5 1 0.0075 10 1.5
4 E6-F19-47 0.0006 0.8 1 0.0013 1.5 1.5 0.0017 1.8 6
5 E3-F17-13 0.0012 1.5 0.5 0.0013 2 0.8 0.0016 2.5 1.2
6 E13A-G19-16 0.0042 0.1 0.3 0.0045 1 2 0.005 2 6
7 E12-E23-4 0.025 1 2 0.002 2 4 0.001 4 7
8 E9-F20-7 0.002 1 1 0.01 3.5 15 0.013 6 7
9 E13B-F22-12 0.0002 1 1.5 0.005 1.8 2 0.01 4.5 8
10 E13B-G22-11 0.009 1.5 15 0.011 5.5 4 0.015 7 5
11 E5B-L22-5 0.005 3 0.2 0.0051 3.5 1 0.01 5.5 4
12 E5B-K20-15 0.003 1.6 1 0.004 1.8 4 0.005 2.5 7
13 E14A-K19-17 0.003 3 0.1 0.003 3.5 0.8 0.006 5.5 2
14 E5A-J19-3 0.003 0.9 2 0.0024 1 2.5 0.002 1.1 8
15 W18A-H12-3 0.004 3.6 2 0.007 3.7 4 0.01 4 5
16 W18A-J11-15 0.0082 3.2 1 0.0084 3.5 3 0.0085 4.2 12
17 W18A-K12-9 0.003 3 0.6 0.004 7 0.7 0.006 10 0.8
18 W19-H11-7 0.013 2.1 5 0.007 2.2 13 0.002 2.3 16
19 W3-K13-41 0.015 3 1 0.013 3.2 1.2 0.012 5 8

20 W18A-N13-8 0.0054 1.2 4 0.006 4.5 4.5 0.007 5 11
21 W18A-014-17 0.002 2.1 0.3 0.0015 2.2 04 0.0007 2.3 2
22 W6-E15-52 0.005 3.5 1 0.003 4.8 6 0.002 5.5 12
23 W6-E14-3 0.003 1.5 3 0.004 2.3 5 0.005 3 20
24 W6-E14-36 0.002 2 2.4 0.003 2.3 2.5 0.004 3 5
25 W5-G14-15 0.004 4.5 0.1 0.002 5 0.2 0.001 7 1
26 W6-E13-2 0.0021 4.6 0.4 0.0024 4.7 0.5 0.0025 5 20
27 W8-F12-12 0.0065 2.4 2 0.0064 2.6 2.1 0.0063 2.7 25
28 W8-E12-3 0.005 4.1 0.1 0.002 4.2 0.9 0.001 4.3 5
29 W17-D2-29 0.0016 2.5 0.5 0.0004 2.6 10 0.0004 2.7 12
30 W17-D1W-2 0.0011 1.5 0.1 0.0007 1.6 2.5 0.0003 1.7 20
31 W14-E6-29 0.018 0.6 3 0.007 0.9 8 0.006 2 10
32 W18D-E9-25 0.006 0.3 5 0.008 0.5 12 0.012 2 20
33 W15-D5-52 0.013 1 4 0.02 1.4 15 0.07 8 20
34 W11-D9-42 0.008 0.3 10 0.011 0.5 15 0.02 1 30
35 W12-D9-5 0.012 1.5 0.1 0.005 1.6 1 0.002 1.7 5
36 W13-E7-6 0.016 1 1.5 0.015 3.5 3.7 0.014 7 4
37 W13-C7-31 0.016 0.5 3 0.008 0.9 8 0.006 2.5 9
38 W12-D9-27 0.006 0.7 2 0.007 2.5 6 0.012 3 20
39 W18D-F10-1 0.0153 3.5 3 0.017 6 5 0.024 7 15
40 W18F-F7-1 0.0013 2 3 0.006 5 35 0.007 6 3.8
41 W18G-E3-5 0.01 4 0.8 0.0105 6 4 0.013 7 15
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SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

TABLE A-29
CITY OF OAK RIDGE, TENNESSEE

GENERAL SUMMARY OF INCREMENTAL WET WEATHER LOADS INPUT TO MODEL AT

LOAD POINTS
Item Manhole Sewershed RDII Area (ac) Sum R Meteprgidr:rlow
1 E11-E22-12 East Plant 89 0.017 Metered
2 E10-F20-18 East Plant 169 0.0139 Metered
3 E4-G17-3 East Plant 67 0.019 Metered
4 E6-F19-47 East Plant 153 0.0036 Metered
5 E3-F17-13 East Plant 212 0.0041 Metered
6 E13A-G19-16 East Plant 79 0.053 Metered
7 E12-E23-4 East Plant 180 0.028 Metered
8 E9-F20-7 East Plant 162 0.025 Metered
9 E7-F17-37 East Plant 22 0.004 Flow
10 E13A-F20-3 East Plant 123 0.03 Flow
11 E13B-F22-12 East Plant 203 0.024 Metered
12 E13A-G22-7 East Plant 273 0.02 Flow
13 E13B-G22-11 East Plant 107 0.053 Metered
14 E7-G18-21 East Plant 206 0.02 Flow
15 E13B-G22-20 East Plant 72 0.02 Flow
16 E5B-L22-5 Emory Valley 217 0.0201 Metered
17 E5B-K20-15 Emory Valley 270 0.012 Metered
18 E14A-K19-17 Emory Valley 106 0.009 Metered
19 E5A-J19-3 Emory Valley 101 0.008 Metered
20 E5B-L21-3 Emory Valley 107 0.012 Flow
21 E5B-K20-14 Emory Valley 31 0.012 Flow
22 E19-L21-18 Emory Valley 33 0.012 Flow
23 E5A-J17-9 Emory Valley 114 0.007 Flow
24 E5B-K21-15 Emory Valley 24 0.012 Flow
25 E14-K17-3 Emory Valley 86 0.011 Flow
26 W18A-H12-3 Y12 49 0.021 Metered
27 W18A-J11-15 Y12 105 0.023 Metered
28 W18A-K12-9 Y12 316 0.02 Metered
29 W19-H11-7 Y12 112 0.022 Metered
30 W3-K13-41 Y12 136 0.04 Metered
31 W18A-N13-8 Y12 50 0.03 Metered
32 W18A-014-17 Y12 810 0.0042 Metered
33 W4-K11-6 Y12 38 0.022 Flow
34 W4-K10-32 Y12 162 0.022 Flow
35 W18A-N12-1 Y12 900 0.011 Flow
36 W6-E15-52 Central City 45 0.01 Metered
37 W6-E14-3 Central City 49 0.009 Metered
38 W6-E14-36 Central City 59 0.009 Metered
39 W5-G14-15 Central City 131 0.03 Metered
40 W6-E13-2 Central City 39 0.007 Metered
41 W8-F12-12 Central City 150 0.023 Metered
42 W8-E12-3 Central City 204 0.008 Metered
43 W5-G12-4 Central City 144 0.021 Flow
44 W9-F12-4 Central City 63 0.012 Flow
45 W5-G14-21 Central City 95 0.025 Flow
46 W17-D2-29 West End 554 0.002 Metered
47 W17-D1W-2 West End 614 0.0021 Metered
48 W14-E6-29 Turtle Park 84 0.031 Metered
49 W18D-E9-25 Turtle Park 62 0.03 Metered
50 W15-D5-52 Turtle Park 156 0.103 Metered
51 W11-D9-42 Turtle Park 160 0.039 Metered
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TABLE A-29 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
GENERAL SUMMARY OF INCREMENTAL WET WEATHER LOADS INPUT TO MODEL AT

LOAD POINTS
Item Manhole Sewershed RDII Area (ac) Sum R Meteprgidr:rlow
52 W12-D9-5 Turtle Park 95 0.019 Metered
53 W13-E7-6 Turtle Park 140 0.04 Metered
54 W13-C7-31 Turtle Park 32 0.03 Metered
55 W12-D9-27 Turtle Park 109 0.025 Metered
56 W16-C3-27 Turtle Park 193 0.03 Flow
57 W18H-D3-22 Turtle Park 152 0.03 Flow
58 W18D-F10-1 Turtle Park 387 0.03 Metered
59 W18F-F7-1 Turtle Park 297 0.03 Metered
60 W18G-E3-5 Turtle Park 195 0.02 Metered
61 W10-E10-21 Turtle Park 45 0.03 Flow
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TABLE A-30
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
SUMMARY OF INCREMENTAL WET WEATHER R, T AND K FACTORS
USED AT LOAD POINTS FOR INPUT TO MODEL

fe | LS el R1 T K1 R2 T2 K2 R3 T3 K3
Manhole No.

1 E11-E22-12 | 00019 | 04 | 85 | 00021 | 05 9 0.013 8 30
2 E10-F20-18 | 00018 | 1 05 | 00021 | 15 15 0.01 3 15
3 E4-G17-3 | 00055 | 1 05 | 0.006 5 1 00075 | 10 15
4 E6-F10-47 | 0.0006 | 0.8 1 | 00013 | 15 15 | 00017 | 1.8 6
5 E3-F17-13 | 00012 | 15 | 05 | 00013 | 2 08 | 00016 | 25 12
6 | E13A-G19-16 | 0.015 1 07 | 0017 2 1 0.021 10 15
7 E12-E23-4 0.025 1 2 0.002 2 4 0.001 4 7
8 EQ-F20-7 0.002 1 1 0.01 35 15 0.013 6 7
9 E7-F17-37 | 00012 | 1 05 | 00013 | 2 1 00016 | 25 12
10 E13A-F203 | 0.003 1 1 0011 | 25 15 0.015 3 6
11 | E13B-F22-12 | 0.003 1 2 0.01 15 5 0.011 4 7
12 | E13A-G22-7 | 0.0056 | 1 05 | 00066 | 5 1 00078 | 10 15
13 | E13B-G22-11 | 0015 | 04 | 85 | 0017 | 05 9 0.021 8 30
14 E7-G1821 | 0.0056 | 1 05 | 00066 | 5 1 00078 | 10 15
15 | E13B-G22-20 | 0.003 1 2 0008 | 15 5 0.009 4 7
16 E5B-L22-5 0.005 3 02 | 00051 | 35 1 0.01 55 4
17 | E5BK20-15 | 0003 | 1.2 1 | 00036 | 15 1 0.0054 2 7
18 | E14AK19-17 | 00023 | 3 01 | 00023 | 35 08 | 00045 | 55 2
19 E5A-J103 | 00033 | 09 | 18 | 00026 1 2 00022 | 11 7
20 E5B-L21-3 0.003 2 05 | 0.0036 | 22 2 0.0054 3 5
21 | E5B-K20-14 | 0.003 3 1 0003 | 35 2 0006 | 45 5
22 E10-L21-18 | 0.003 3 02 | 0003 | 35 1 0006 | 55 4
23 E5A-J17-9 | 0.0032 | 0.9 2 | 0.0021 1 25 | 00018 | 1.1 8
24 | E5B-K21-15 | 0.003 3 02 | 0003 | 35 1 0006 | 55 4
25 E14-K17-3 | 00028 | 3 01 | 0.0028 | 35 08 | 00055 | 55 3
26 | WI1BA-H123 | 0004 | 3.6 2 0007 | 37 4 0.01 4 5
27 | WI8A-J11-15 | 0.0074 | 3.2 1 | 00076 | 35 2 00081 | 42 12
28 | WI1BAKI12-9 | 0.004 3 1 0007 | 35 3 0.009 4 6
29 W19-H11-7 | 0013 | 2.1 5 0007 | 22 13 0002 | 23 16
30 W3-K13-41 | 0.015 3 1 0013 | 32 1.2 0.012 5 8
31 | WIBANI3-8 | 0.006 2 4 0.01 37 45 0.014 4 5
32 | WisA-014.17 | 0002 | 21 | 03 | 00015 | 2.2 04 | 00007 | 23 2
33 W4-K11-6 | 0.0064 | 2 1 | 00075 | 2.3 2 00081 | 25 15
34 W4-K10-32 | 0.0064 | 2 1 | 00075 | 23 2 00081 | 25 15
35 | WIBANI2-1 | 00057 | 2 3 | 00035 | 35 5 0002 | 45 6
36 W6-E1552 | 0.005 | 35 1 0003 | 48 6 0002 | 55 12
37 W6-E14-3 0.002 2 24 | 0003 | 23 25 0.004 3 5
38 W6-E14-36 | 0.002 2 24 | 0003 | 23 25 0.004 3 5
39 W5-G14-15 | 0.0096 | 3 08 | 00099 | 4 1 0.011 5 7
40 W6-E132 | 00021 | 46 | 04 | 00024 | 47 05 | 00025 5 20
a1 W8-F12-12 | 0.0078 | 2 1 | 00076 | 2.1 11 | 00076 | 22 5
) W8-E12-3 0005 | 41 | 01 | 0002 | 42 0.9 0001 | 43 5
3 W5-G12-4 | 0.0053 | 3.2 2 | 00069 | 35 3 00088 | 3.7 7
44 WO-F12-4 | 0.0038 | 25 2 0004 | 26 21 | 00042 | 27 25
45 W5-G14-21 | 0008 | 25 3 | 00083 | 26 5 00088 | 2.7 20
6 W17-D2-29 | 00012 | 25 | 05 | 00005 | 2.6 10 | 00003 | 2.7 12
47 | W17-DIW-2 | 00011 | 15 | 01 | 0.0007 | 16 25 | 00003 | 17 20
28 W14-E629 | 0018 | 0.6 3 0007 | 09 8 0.006 2 10
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SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

TABLE A-30 (continued)

CITY OF OAK RIDGE

SUMMARY OF INCREMENTAL WET WEATHER R, T AND K FACTORS
USED AT LOAD POINTS FOR INPUT TO MODEL

fe | LS el R1 T K1 R2 T2 K2 R3 T3 K3
Manhole No.
29 | WI18D-E9-25 | 0.007 1 2 0009 | 15 15 0.014 8 20
50 W15-D5-52 | 0.013 1 7 0.02 14 15 0.07 8 20
51 W11-D9-42 | 0008 | 0.3 10 | 0011 | 05 15 0.02 1 30
52 W12-D9-5 0012 | 15 | 01 | 0005 | 16 1 0.002 17 5
53 W13-E7-6 0.016 1 2 0.013 3 6 0.011 5 7
54 W13-C7-31 | 0016 | 05 3 0008 | 09 8 0.006 25 9
55 W12-D9-27 | 0006 | 0.7 2 0007 | 25 6 0.012 3 20
56 W16-C3-27 | 0.008 1 2 0009 | 16 5 0.014 2 10
57 | WIsH-D322 | 0006 | 15 2 0011 | 16 15 0.014 2 20
58 | WIBD-F10-1 | 0.009 3 2 0.01 6 3 0.011 7 10
59 WIBF-F7-1 | 0006 | 2.2 3 0.01 5 3 0.014 6 4
60 W18G-E3-5 | 0.005 3 1 0.007 6 3 0.008 7 10
61 | WI0-E1021 | 0006 | 03 5 0009 | 05 12 0.015 1 25
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TABLE A-31
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

DETAILED MODEL CALIBRATION PROCEDURE

For each metered location:

1.
2.

w

Using flow meter data and rainfall data, selected a suitable dry period
Using Excel spreadsheet, analyzed dry weather hydrograph

a. Determined “base flow”

b. Determined “average daily sewage flow”

C. Determined 24-hour pattern for average daily sewage flow
Determined number of addresses

Computed ratio of average daily sewage flow to number of addresses

For each sewershed:

Appendix A

Using flow meter and rainfall data, selected a suitable rain event

For each metered location in the sewershed

a. Determined RDII area from maps

b. Using Excel spreadsheet, computed total R based on area, rainfall,

and volume of RDII

Constructed a SWMM module

Input rainfall record into SWMM

Input observed total hydrograph into SWMM (RDII calibration file)

Input RDII area, base flow, average daily sewage flow, and average

daily flow pattern into SWMM

g. Executed SWMM and iteratively determined R, T and K factors for
each unit hydrograph

Identified flow points to supplement metered points for loading model

(metered points + flow points = load points)

For each load point

~® o0

a. Determined incremental RDI| area
b. Determined incremental number of addresses from GIS
C. Using Excel spreadsheet containing dry and wet weather analysis

results, assigned: R, T, K values, ratio of average daily sewage
flow to number of addresses, a pattern for average daily sewage
flow, and base flow; these were to be used for computing
incremental loads at each load point

d. Constructed a SWMM module

e. Input rainfall record, incremental RDII area, and the assigned R, T,
K values into SWMM
f. Executed SWMM and extracted incremental RDII hydrograph
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10.

Spine:

11.
12.
13.
14.

15.

16.

17.
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g. Into SewerGEMS Sanitary, input the incremental RDII hydrograph,
incremental base flow, incremental number of addresses, ratio of
average daily sewage flow to addresses assigned to that point for
incremental flow computation, and the average daily sewage flow
pattern assigned to that point

Executed SewerGEMS Sanitary and compared computed flows with

observed flows

For input to Spine model, deleted all except pipes and manholes that are

included in hydraulic analysis

Joined the Spine components of each sewershed model to form the base
Spine model.

Added the Emory Valley, East Plant and Turtle Park pump stations
Selected an observed rain event to apply to the Spine model

Using SWMM as described previously, generated incremental RDII
hydrographs for each load point in the Spine

Imported the incremental RDII hydrographs to the SewerGEMS Sanitary
Spine model and retained the previously determined incremental base
flow and average daily sewage flow characteristics

Executed SewerGEMS Sanitary and adjusted overflow parameters to
refine hydraulic grade line profiles

Executed refined model and compared the computed flows with observed
flows
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TABLE A-32

CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
OBSERVED VERSUS COMPUTED PEAK FLOWS
FOR INITIAL SEWERSHED MODEL CALIBRATIONS

Sewershed MH Location Computed (GPM) | Observed (GPM) % Difference
Central City W6-E13-2 31 30 -1
Central City W6-E14-3 160 167 4
Central City W6-E14-36 64 67 6
Central City W6-E15-52 42 43 1
Central City W8-E12-3 238 247 3
Central City W8-F12-12 659 725 9
Central City W5-G14-15 5472 4368 -25
Central City E25-H15-17 5221 5421 4
Y-12 W3-K13-41 648 659 2
Y-12 W18A-H12-3 91 93 1
Y-12 W18A-J11-15 727 726 0
Y-12 W18A-K12-9 2754 2693 -2
Y-12 W18A-N13-8 2129 2395 11
Y-12 W19-H11-7 289 287 -1
Turtle Park W11-D9-42 957 974 -2
Turtle Park W12-D9-5 858 864 -1
Turtle Park W12-D9-27 311 555 -44
Turtle Park W13-C7-31 233 259 -10
Turtle Park W13-E7-6 1225 1693 -28
Turtle Park W14-E6-29 695 721 -4
Turtle Park W15-D5-52 896 916 -2
Turtle Park W18D-E9-25 1160 1225 -5
Turtle Park W18D-F10-1 26864 24521 10
Turtle Park W18G-E3-5 23819 28529 -17
East Plant E11-E22-12 204 199 3
East Plant E3-F17-13 208 210 -1
East Plant E4-G17-3 397 402 -1
East Plant E6-F19-47 197 221 -11
East Plant E10-F20-18 516 519 -1
East Plant E13B-F22-12 1619 1186 37
East Plant E13B-G22-11 5391 8378 -36
East Plant E13A-G19-16 3439 3552 -3
Emory Valley E5A-J19-3 245 265 -8
Emory Valley E14A-K19-17 271 270 1
Emory Valley E5B-K20-15 991 1046 -5
Emory Valley E5B-L22-5 318 351 -9
Emory Valley W17-D2-29 621 684 -9
West End W17-D1W-2 436 471 -8
West End W6-E13-2 31 30 -1

W5-G12-4 and E9-F20-7 were calibrated for dry weather flow characteristics only using supplemental flow
data and thus are not included in the table. The W18F-F7-1 flow data plateaus; the actual peak was
probably higher than recorded, and is not included here. Data at W5-G12-4 failed quality checks for
reliability and was not used. Data for W18H-D3-22 exhibited excessive backwater effects and was not
used. The Emory Valley, East Plant and Turtle Park pump stations were not included in the sewershed
component models but were added to the Spine model. The computed flows to the pump stations were
assumed unrestricted by the pump stations in the sewershed component models.
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TABLE A-33

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'aMe | peak Flow Capacity Flow
(in) 9 (cfs) Capacity?
t | ez, | e | 0 | e [ am [ w
| ammwiebozy | TrePak | 0 el s =
6 SrMRawee D3 Turtle Park 8 1.34 172 No
7 o WAODS | Turtle Park 10 1.34 3.2 No
8 T Turtle Park 8 1.34 114 Yes
9 oM WIODS | Turtle Park 10 1.34 2.82 No
10 M WIODS | Turtle Park 10 1.34 3.19 No
11 VNI os Turtle Park 8 1.34 1.32 Yes
12 Szlﬁms\:/vi/é%ﬁ- Turtle Park 8 1.34 437 No
13 S%k/II\HATNVi/E;LﬁHDgzl Turtle Park 16 1.34 5.54 No
14 Sslk/ll\Hm;l/VV:I\_/E:}LI-sIHDBD%Z Turtle Park 16 1.34 2.21 No
15 SSZ'KA'\H/”?N\&V;'EHDSCSZZ Turtle Park 16 1.34 3.26 No
16 o ESTEDS | Turtle Park 16 2.32 3.05 No
17 GSlkA'\HAI;llvvl\/E;LI?IHDZDBZl Turtle Park 16 2.32 3.36 No
18 zslk/l'\H/”;'NvlvgﬁHDzDzzo Turtle Park 36 2.32 2431 No
19 Z%k/:I'\HAK'/\:/Vi/E;LHSHD-ZD-ZS-O Turtle Park 36 2.32 16.18 No
0 | Shwer | nwepac | 12 | 2 | a7 No
2| Giwnambos | Tmerax | 12 | 2@ [ om | e
22 SSk/I'\H/ITNVJ\_g-IEHDgi Turtle Park 12 2.32 2.34 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlameter Peak Flow | Capacity FlOW.>
(in) (cfs) (cfs) Capacity?
23 SUMIEEOSES | Turtle Park 42 34.03 34.98 No
24 SrMn S DS | Turtle Park 42 34.02 16.75 Yes
25 ikAhHA:'/VV]\./S:LgGEEé Turtle Park 42 34 34.53 No
26 S aoe | Turtle Park 42 33.97 35.28 No
27 SIMNESC Y | Turtle Park 42 33.94 30.52 Yes
28 SEMSC Y | Turtle Park 42 33.96 32.29 Yes
29 S Aot | Turtle Park 42 33.95 78.87 No
30 S OS TS| Turtle Park 42 34.67 150.95 No
31 SUMNISCES | Turtle Park 42 34.67 93.64 No
32 S AoS eS| Turtle Park 42 34.65 88.98 No
33 SSk/II\HA:'NV:YégGEEBZ Turtle Park 42 34.66 59.2 No
34 SMIIISS TS| Turtle Park 42 34.63 36.48 No
35 SZIR/I’\HAF\:Vvl\/E:}LgGEZEzl Turtle Park 42 34.6 36.29 No
36 SlknmfvvlvslgeDzEzs Turtle Park 42 34.59 38.41 No
37 SIS D2 | Turtle Park 42 34.6 105.83 No
38 SZk/I,\H/IF\:Vvl\/E:}LgGDZDzl Turtle Park 42 34.6 91.02 No
39 oS Turtle Park 12 1.91 8.81 No
40 SEMHWISETS: Turtle Park 36 26.67 21.01 Yes
41 SLMBE e Turtle Park 36 26.64 21.04 Yes
42 SLNBE e Turtle Park 36 26.61 22.93 Yes
43 SEMEBE Turtle Park 36 26.58 21.17 Yes
44 vy Turtle Park 36 26.59 21.12 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'3MET | boay Flow Capacity Flow
(in) (cfs) (cfs) Capacity?
45 SEMENBETT Turtle Park 36 26.59 21.17 Yes
46 peviiN gy Turtle Park 36 29.14 23.06 Yes
47 SoMNBETT Turtle Park 36 30.93 23.13 Yes
48 vV Turtle Park 36 30.91 22,59 Yes
49 SUMHWIsE T Turtle Park 36 30.91 2333 Yes
50 SUMHWIBEEC: Turtle Park 36 30.92 32.95 No
51 SEMBEEe: Turtle Park 36 30.92 22.83 Yes
52 SEMEIOEES | Turtle Park 36 30.91 233 Yes
53 SUMH W IBE EC: Turtle Park 36 30.9 25.87 Yes
54 VN Turtle Park 36 32.04 52.39 No
5| owiwises, | TutePak | 42 o | en -
57 TSt Turtle Park 8 0.74 231 No
58 SLMHINIS DT Turtle Park 8 0.73 3.72 No
5 | et e | 0 | en | aw |
o | Smnsel e | o | om | ew |
o | et e |0 | o | e |
6 | ooubwisprop | TwlePak | 8 0TS o e
64 zglﬁ/ll\ljlj/vvi/al?)%o Turtle Park 8 0.73 1 No
65 ey preat Turtle Park 10 0.73 1.82 No
66 oS DT Turtle Park 10 0.73 3.75 No
Appendix A 72




TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'aMee | peak Flow Capacity Flow >
(in) (cfs) (cfs) Capacity?
68 vl Turtle Park 10 0.72 1.77 No
o | SO e | o | on | am |
70 Spt S DT Turtle Park 10 0.72 3.26 No
7 MRS Turtle Park 10 0.72 151 No
72 SEMHWISEr Turtle Park 10 0.71 1.56 No
73 SN el Turtle Park 8 0.71 2.21 No
74 ibﬂvvvf;?zl;é Turtle Park 12 0.71 6 No
75 eviN Turtle Park 12 0.71 3.68 No
76 PNl Turtle Park 12 3.08 2.85 Yes
77 SUMHWISET Turtle Park 12 3.07 15.13 No
w | S e |0 | ow | en |
oS e |0 | ew | o |
80 S 2o Turtle Park 8 0.97 2.61 No
81 2 Turtle Park 8 2,57 1.83 Yes
82 2o Turtle Park 8 2.19 3.33 No
83 eviAweS Turtle Park 10 2.57 4 No
85 oo, | Turtle Park 12 2.3 2.91 No
o | st e |0 | om | e |
87 ey | Turtle Park 36 25 19.25 ves
88 157"MMHHWWlé8DDE%97 Turtle Park 36 25 21.87 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'3MET | boay Flow Capacity Flow
(in) (cfs) (cfs) Capacity?
89 S7|R/|I\HM;|NV1V{;LI§DE9E% Turtle Park 36 25 21.02 Yes
90 SCMHIS0-EY- Turtle Park 36 25 30.05 No
o1 SoMHIS0-Ee: Turtle Park 36 26.7 29.83 No
92 VN, Turtle Park 36 26.71 20.97 Yes
03 S e Turtle Park 36 26.71 21.27 Yes
04 SZ’IM'\H/”;'NVlVSlgDEgE(‘i Turtle Park 36 26.7 20.71 Yes
05 Slk/I'\HAF\;VVXE;LSDFggl Turtle Park 36 26.7 21.67 Yes
% SEMHWISDTS- Turtle Park 36 26.7 21 Yes
97 SeMRSD-FS Turtle Park 36 26.69 24.35 Yes
o | RS e | | e | e |
w0 | SIS [ er | w0 | | am |
o | s e | o | e | 2w |
102 SIS0 Turtle Park 36 25 27.37 No
103 %IKAl\l_/IiI-\ll\/Vilélgl?:flllz Turtle Park 36 19.5 18.38 Yes
104 Szllzﬂl\lflll-\llvvi/élg?:fllll Turtle Park 36 19.5 19.14 Yes
105 Slllz/ll\l—/il%vvilgg?:fol% Turtle Park 36 19.5 18.93 Yes
106 oD | Turtle Park 36 19.51 18.68 Yes
107 SO0 | Turtle Park 36 19,51 18.96 Yes
108 SLME ST | Turtle Park 36 19,51 18.84 Yes
109 SMIEOD TS | Turtle Park 36 19.51 19.21 Yes
110 %'RAM';'NVESDHF&% Turtle Park 36 19.51 18.42 Yes
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TABLE A-33 (CONTINUED)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'@MET | peak Flow Capacity Flow >
(in) (cfs) (cfs) Capacity?
i | Saev: | s | s | me | ma | w
ua | SARMRES [ erwc | @ | wme | mas | w
114 SIS | Turtle Park 36 23.6 34.92 No
115 4 4?|\|7|:k'\|/:|\|7\/:\1/\a13§_g§_5>0 Turtle Park 12 1.34 121 No
116 i";\/l'ﬂk\',v\’\llglgHDgzl Turtle Park 12 2.32 13.33 No
117 Sombao B | Turte Park 12 2.06 6.84 No
118 gll_\/ll\lfliTNvl/égFEisl Turtle Park 42 32.04 72.27 No
119 szl\ATRNV\llsléEgs Turtle Park 12 1.91 3.42 No
120 SNIWIOE £7 Turtle Park 12 3.07 1.97 Yes
121 MiWIEE Fes | Turte Park 36 26.69 32.65 No
122 oMW1 E100g | Turte Park 8 0.64 1.56 No
123 1SS)I?;\>IAH|_:|\:/\\/IV1188DD--EEQ1-2'-5 Turtle Park 10 2.2 141 Yes
124 4 4;SI\I/I_I:-|,\:AV|;/|:I/E\§%?I-E??):19 Turtle Park 12 2.3 4.38 No
125 1fll_vm|-\|/vv¥gllz)lé?)5 Turtle Park 12 2.57 8.22 No
| SO [ weew | e | o | e | w
| SO weew | 0 | am | om | v
s |G, [ weee | e | s | e |
s | SRy | veses | 2 | am | s |
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'@MET | peak Flow Capacity Flow >
(in) (cfs) (cfs) Capacity?
133 S West End 12 122 0.24 Yes
s | SN | weses | 2 | e | o | e
137 ST D2 West End 12 167 3.52 No
138 S D West End 12 1.66 11.89 No
150 %k/l'\HAF\:VVS\/:AC\E(la;i Central City 20 11.59 14.3 No
151 fz"M“fﬁH\A\;\éSAAG%% Central City 21 11.59 15.09 No
152 S Sy | central City 10 0.85 2.06 No
153 S 5y | Central City 10 0.85 2.63 No
154 181||§/|'\|-/|";|/vvgsc;f41517 Central City 20 11.59 10.28 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed DRSS Peak Flow | Capacity Flow >
(in) (cfs) (cfs) Capacity?
155 e S | centralCity 20 11.59 11.51 Yes
156 fé‘M'VF"HV%E’G%A'G Central City 20 11.59 11.47 Yes
157 vV Central City 20 11.59 12.68 No
158 RN Central City 21 11.59 5.67 Yes
159 SMHVe S1 Central City 21 11.59 15.36 No
160 oviiwe oty | CenvalCiy | 21 11.59 189 No
162 LIAMIHWS Hi4g1 | Central City 21 11.59 8.2 ves
164 oS, | Central City 21 11.59 12.94 No
167 e Sy, | Central City 21 13.35 13.22 Yes
168 S ooy | Central City 10 0.84 2.78 No
o | e oo | a | s | e |
171 VNP Central City 21 12.34 9.25 Yes
172 vV Central City 21 12.34 6.93 Yes
173 2S(I)_M'\fl—|Hvx\E/35(361é39 Central City 10 0.84 13.14 No
174 RN Central City 21 12.34 10.87 Yes
175 vV Central City 21 12.34 10.36 Yes
176 SoMHVS C18. Central City 21 12.34 14.36 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlameter Peak Flow | Capacity FlOW. >
(in) (cfs) (cfs) Capacity?
177 LMo Central City 21 12.34 12.73 No
178 2&“4'3%’%%1 ?é Central City 21 12.34 8.4 Yes
179 Szknﬂ%vvg%fsli Central City 21 12.34 19.98 No
180 S orsy | Central City 12 * 2.72 *
181 gé_th_'Hvx\éSGCi%Bl Central City 10 ’ 7.09 *
182 MWS o1 | Central City 10 ’ 401 *
183 VS S| Central City 10 ’ 2.59 *
184 SSSIII/I,\I—/:';vvsvsGi’:’l %4 Central City 10 ’ 1.93 *
185 3§1I|§/|'\HM;/|VVSVE()3§;313;3 Central City 10 ’ 2.3 *
186 S o | Central City 12 ’ 3.43 *
187 3S7k/|'\r/|“j/v\glisf3l %6 Central City 10 ’ 1.86 *
189 Slli/m/vvsvsele?% Central City 21 12.34 14.26 No
190 SUMHe o2 Central City 21 12.34 12.74 No
101 SMHVS S Central City 21 12.34 16.93 No
192 SS'RA'\:'JV\QBG%% Central City 24 12.34 21.01 No
193 ili/mlvvsvseleé Central City 24 14.05 10.6 Yes
194 %IK/II\I-All_\ilVVSVSG(lezz Central City 24 14.04 13.38 Yes
195 Szlﬁ/nm/vvsvselei Central City 24 14.03 13.37 Yes
196 SlkAM"\;VVSVSG(fll% Central City 24 14.03 23.96 No
197 SSIKAMTNVQISG%E Central City 24 12.2 11.77 Yes
198 QSI\I;II-IYI\';'vgv(S;lCilllO Central City 24 12.2 11.96 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed DRSS Peak Flow | Capacity Flow >
(in) (cfs) (cfs) Capacity?
199 VA Central City 24 15.77 18.52 No
200 ibﬂ%vvgifllé Central City 36 22 20.34 Yes
202 SRSt | Central City 8 0.14 2.02 No
203 SO e Central City 8 0.14 1.92 No
204 o e Central City 8 0.33 2.12 No
205 peviNpA . Central City 8 0.33 2.83 No
206 SEMHWe EL Central City 8 0.33 2.33 No
207 SUMEWO RS | central City 8 0.33 2.48 No
208 STt | Central City 8 0.33 1.93 No
209 SEMHWOELS Central City 8 0.1 3.38 No
210 fl\l;lm\'jv\évglglfo Central City 8 0.1 2.15 No
212 St | Central City 8 0.2 0.91 No
213 SEMHoNe Ela- Central City 8 0.51 2.61 No
214 oM el Central City 8 0.51 1.74 No
218 1S(I)_M,\|/I-|HV\\;\(/56|:'E>,39 Central City 10 0.59 2.55 No
219 vV Central City 10 0.59 1.82 No
220 vtV Central City 10 0.59 1.76 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
ltem Sewer Pipe Sewershed | D'@MeeT | peay Fiow Capacity Flow >
(in) (cfs) (cfs) Capacity?
221 ey Central City 10 0.59 156 No
222 pevtivpaTe Central City 10 0.59 2.12 No
223 v AT Central City 10 0.59 1.97 No
224 e P | Central City 10 0.59 23 No
295 SUMHWeT1S Central City 10 0.59 1.73 No
226 SUMHWe 1S Central City 10 0.59 5.37 No
227 BN Central City 10 0.59 2.68 No
228 SLMHAE-PLS Central City 10 0.59 2.27 No
230 PN Central City 8 0.51 0.54 No
231 S o Central City 10 0.28 1.88 No
232 Bt a Y Central City 15 3.57 5.35 No
233 SeviNp AT Central City 15 3.57 5.19 No
234 VNPT Central City 15 3.32 6.48 No
235 PN aT Central City 15 3.31 6.44 No
236 13,\'%'\"'\'7\/;\’21?120 Central City 15 3.57 4.81 No
237 1S(I)_M,\|A—|Hvt//\£/99|=iilg Central City 15 3.57 4.94 No
238 MR T Central City 15 3.57 5.01 No
239 PeviiNpA A Central City 15 3.57 11.41 No
241 VN Central City 10 0.95 4.19 No
242 NS Central City 10 0.95 157 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed DRSS Peak Flow | Capacity Flow >
(in) (cfs) (cfs) Capacity?
243 oS Central City 10 0.95 157 No
244 NS T2 | Central City 10 0.94 4.33 No
245 ZS7I|§/I,\H/”;I|VVQI?:1:21226 Central City 10 0.94 2.45 No
246 O 25 | Central City 10 0.94 1.09 No
249 et aan | Central City 15 3.32 12.44 No
250 TNWe o110 | Central City 15 3.57 7.53 No
| et [ cwaow | = | ow | za | w
22| surwreie | Ceweloy |12 N ©
255 133;5.5/!\'7&&&155&2 Central City i 199 i e
m | SRS | cmacy | = | uw | ue |
w | ST e |0 | on | e |
s || ve | 0 | on | s | w
m | St | w | s | n | ow |
wo | ST e |0 | e | ew | e
| e | e | en | e |
| St | w | s | on | e | w
263 SMHWA-KILT Y12 10 0.36 6.07 No
o | SN | e | 2 | ow | 1w |
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'@MeT | peak Flow Capacity Flow >

(in) (cfs) (cfs) Capacity?
| SR | e | e [ e | e | o
S 5 R I I T
G v L I R R
w0 | gttt | e | = | s | e | w
o | gt | e [ e e [ew [ e
o | G [ e | e [ e [
o | S | e [ e [ aw [ [
|ty [ [ e [ aw [ | w
o | G | e [ e [ aw [ee | w
o | R [ e | e [en [ e | w
o | GREAY [ e | e [ [an [
7o | Gkttt | | w | em | am | w
o | SRS [ e | e [ ew [ ew [ w
o | S [ e | e [ em [am |
oo | GRS | e [ w [ em [om [ w
w0 | ST | ve | s | | ew | v
o | g [ e | e [ e [
e | ST | e [ e | | s | w
| S [ e | e [ ow [ [
oo | S | ve [ s [ aw | ome | w
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'aMee | peak Flow Capacity Flow >

(in) (cfs) (cfs) Capacity?
wo | St | e | 1 | am | am | w
| SRS [ e | e [ [we | w
o | S [ e | e [ow e [
GO I N I
o | SME [ e | e [rw [ | e
o | S | | e | m | e | e
m | Samiety | e [ w [w [ en | w
G 7 L I N R
| SRR [ e [ m [ e [ ew [
o | SRS [ e | e [ aw [
GO 1 I N N
o | e | e | m | w | ew | w
o | A [ e | e [ om [
o | Sttt | e | a [ ow [ as |
o | SR, [ e | [ow [am [
o | B [ e [ w [w [ e [ w
o | SRET [ e | [ew [wm | w
o | ey | ve | w [ we [ | e
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlar_neter Peak Flow | Capacity FIow' >
(in) (cfs) (cfs) Capacity?
28 | Twewisasize | Y2 2 152 | 1433 No
29 | viewieasizao | Y2 2 152 | 1761 No
310 SN LBA 91210 Y12 21 11.52 14.49 No
| jomewisasiznn | Y2 20 ns2 | 1374 No
32 | wwisaoizas | Y2 21 sz | 2782 No
3| wwisaoizes | Y2 21 1152 78 es
4| pomewisaoizer | Y2 21 115 564 Yes
315 zs%lﬁA'\HM\'/vvlvsl/fﬁllezze Y12 21 11.51 20.15 No
16 | suiewisasiias | Y2 12 19 341 No
7| iawewisagizia | Y2 12 19 122 ves
318 1ik/|I\HAF\|NV1V81/§'§1J11115 Y12 12 1.9 1.57 Yes
19| iowrewisasitts | YV 12 26 22 ves
20 | jommwisarais | YV 12 162 045 ves
321 SMHWARA 1113 Y12 10 0.27 3.64 No
22 | omwisasizas | Y2 2 11.49 857 ves
23 | jowwisarzas | YV 24 147 | 2080 o
24| sowswisasniae | Y2 24 147 | 1455 No
25 | awwisasmre | Y2 15 162 325 No
326 SMHWIBA H11.36 Y12 15 252 3.2 No
27| sewewisasnisr | Y2 15 252 52 No
28 | jwewisasmis | Y2 24 1398 | 1139 Yes
29 | owewisarnrar | Y2 2 13.98 185 ves
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlar_neter Peak Flow | Capacity FIow' >
(in) (cfs) (cfs) Capacity?
30 | swewisasmiino | Y2 15 252 329 No
331 1%||§/|'\Hmj/vvil81A8AHT11111 Y12 15 2.52 3.13 No
32 | purwisaaras | Y2 2 11.45 271 ves
3 | wewisasias | Y2 24 1145 | 1288 No
3| jawewisaain | Y2 24 146 | 1233 No
35 | sourewisatatas | Y2 10 027 266 No
3 | awewisaciize | YV 24 142 16.79 No
B | powewisacira | Y2 24 142 11.46 Yes
38 | awwisaertzo | YV 24 1419 | 2026 No
39 | somewisaerrer | YV 24 1419 | 2889 No
0| pwewisaciris | Y2 24 1419 | 1000 No
3| sowrewisaratae | Y2 10 027 31 No
342 39|\/S||:§\,>AVTQVX-1|-?1A1_-38 Y12 10 0.27 2.58 No
343 SOV WIBA H1117 Y12 10 0.27 8.78 No
| jowrwisaerize | YV 27 1 | 1127 Yes
35| sowewisacirzs | Y2 27 14.16 522 Yes
36 | sowrewisariia | Y2 27 1415 | 5321 No
| awrewskiser V12 12 223 293 No
38| aomMwsK1343 vi2 12 223 231 No
9| amrwaK13-44 v12 12 223 709 No
30 | sawrewaKiags v12 12 223 399 No
351 ASfIS_MMHHv\\//\/sngSﬁ Y12 12 2.23 3.14 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE

SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT
CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'aMee | peak Flow Capacity Flow
(in) o (cfs) Capacity?
%2 | ounwisakizs | Y12 12 i e
s | SMMET e | a | a | e |
357 e East Plant 12 0.76 4.68 No
361 MBS ST East Plant 18 1.26 3.8 No
364 v East Plant 12 0.67 4.6 No
365 SuliEe st East Plant 12 0.67 7.12 No
366 e e East Plant 12 0.35 2.61 No
367 4%k/:I’\HA:|_|IE:§-els:-fgl-?1-5 East Plant 12 0.35 2.18 No
368 DA East Plant 12 0.35 10.71 No
369 SEMHETSS East Plant 18 3.94 6.78 No
370 SMJ'E%%% East Plant 18 3.92 13.52 No
371 %‘KA’\AHEEE%% East Plant 18 3.92 3.86 Yes
372 SEVHET S8 East Plant 18 3.9 5.39 No
373 SS'RA?_"'";E%% East Plant 18 3.88 4.3 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlar_neter Peak Flow | Capacity FIow' >
(in) (cfs) (cfs) Capacity?
374 ?SIII/I,\I-/:'-IiE?EYGf{;L% East Plant 18 3.83 3.7 Yes
375 gl\l;ll—,r:?EC?;l%llSO East Plant 18 3.84 7.92 No
376 1%'RA'\H"HE7EZ3%810 East Plant 18 3.84 6.8 No
377 Sy | Eastplant | 18 385 0.2 No
378 SeMH P East Plant 18 3.86 3.97 No
379 SLMHETo East Plant 18 3.85 4.41 No
80 | guMerrizag | FastPlnt | 12 013 705 No
B | gurperriral | EeStPant |12 013 512 No
3 | uerfiras | EeStPlant |12 0.13 659 No
3 | jawreerriras | EeStPlnt |12 0.13 397 No
3| sswieroires | FStPant |12 013 721 No
B/ | ouercisol | EastPlnt |18 137 762 No
386 251_MNF||HEE77<361%381 East Plant 18 3.94 27.58 No
387 ikﬂﬂigi;)z% East Plant 10 0.93 2.23 No
388 1%knﬁléfg%§§a7 East Plant 8 0.91 0.68 Yes
389 LTMHETOF2016 East Plant 8 0.91 0.48 Yes
390 | unerorotz | EeStPant |10 0.8 109 No
31 | oueioreols | EestPlnt | 12 09 235 No
392 185IKAAHA|_I151E()1?:§()2(14 East Plant 12 0.9 1.38 No
398 | Jaunelofo1z | EeStPlant | 10 0.89 0.99 No
394 3%k/|'\|-/|"_||51Ell}52Ezz%1 East Plant 10 0.29 3.14 No
395 | qwMEiieops | EStPant |10 0.29 155 No
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlar_neter Peak Flow | Capacity FIow' >
(in) (cfs) (cfs) Capacity?
3 | sweiicaas | EStPEM |10 029 197 No
37 | sowieiresses | EOSPEMt | 10 3 121 Yes
38 | camierreozes | EOSPEt | 10 2 14 ves
39 | ewenirmiy | EStPAnt |10 17 133 ves
0 | wMenesrde | EeStPEn 8 029 096 No
1 | jowMeniesrso | EeStPln 8 029 171 No
02 | witresss | EStPant |10 4 239 Yes
403 SN 12023 27 East Plant 10 4 5.57 No
4 | wiitiserzato | Pl | 10 17 142 Yes
05 | owEismrzae | Pt | 10 17 333 "
406 %',(AM:ETSBF;;% East Plant 10 1.7 2.8 No
7 | owiteiseraoas | EStPamt | 10 17 166 Yes
98 | Durieispropas | EStPant |10 341 315 ves
09 | amrersecseas | EtPant | 10 186 124 ves
40 | oweisporris | Pt | 10 235 068 Yes
| ourieiseezate | EOStPRN 8 0.49 077 No
412 %kﬂﬂ:fg)ls%g‘zzg East Plant 21 10.31 7.18 Yes
43 | owrimozado | FStPlnt | 21 10,27 689 Yes
44| owreispezeay | ESPEnt | 21 10,29 71 ves
45 | Dwienecoeas | ESPEt |2 151 | 4718 No
46 | iiureisperere | ESPEMt |21 12.76 5.03 Yes
A LIV E13b0gp3p | EastPlant 21 15.1 8.03 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
ltem Sewer Pipe Sewershed Bl Peak Flow | Capacity Flow >

(in) o (cfs) Capacity?
418 SLMRELSB G2z East Plant 15 2.35 16.98 No
R L I N I
CE e I N N B
w | SR e | e | [ e |
e | Gamiitt | eew | o | v | e | w
w | S [ewnw | o | ow | e | w
| SuES | emre | 0 | w0 | em | w
oo | SRS | s | | s | s |
o | garmst e | w0 | aw | e | w
o | Sty [ | w6 | e | om | w
o | e e | e | ew | e | w
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed Dlar_neter Peak Flow | Capacity FIow' >
(in) (cfs) (cfs) Capacity?
440 SLMPLETSAC20. East Plant 18 6.52 5.79 Yes
441 1§’LM'\£|HEE£BG§§21 4 East Plant 21 15.1 8.13 Yes
442 S“iigﬁ%f.ﬁggé“' Emory Valley 10 0.44 1.93 No
443 1?';%“5;258 . East Plant 12 0.89 2.6 No
444 g’,'\-AMTSEAQFFZ%OS East Plant 12 0.93 3.59 No
445 S;f/:ﬂ:\"EHléEf_flﬁ; . East Plant 18 4.19 6.92 No
446 SLMT'HE?G%% East Plant 18 3.85 6.86 No
447 ZELMT'HE?G%ZS East Plant 18 1.26 7.99 No
448 15"&/"\H"F|'EE34GG;720 East Plant 12 0.67 3.2 No
449 125;,\';|:M';:12}31_'FF222‘°1'17 East Plant 12 1.7 2.66 No
450 2§L|\/|T|H5ﬁ25|25§336 East Plant 10 3 1.81 Yes
451 SLMIESE L2220V | Emory Valley 16 5.86 29.97 No
452 SL:El\?Vi'tC;‘/iil'll“;EP East Plant 24 13.15 10.12 Yes
453 SIMIEESAILT | Emory Valley 10 0.71 2.74 No
454 peviiianas Emory Valley 10 0.71 2.55 No
455 %bﬂgggﬁfg% Emory Valley 10 0.7 1.13 No
456 gl\lﬁrl}ﬂgsisﬁlfalgl Emory Valley 10 0.71 1.24 No
457 STAHESATS. | Emory Valley 10 0.71 0.9 No
458 %kﬂﬂgggﬁféli Emory Valley 10 0.71 1.15 No
459 ikﬂﬁgggﬁfég Emory Valley 10 0.7 1.46 No
460 :?l\l;lk'}/lgsisﬁlglfs Emory Valley 10 0.7 1.17 No
461 138I|§/I'\I-/|||_I|55E:'?\]1\191i7 Emory Valley 10 0.7 0.6 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
Item Sewer Pipe Sewershed | D'@MeT | peak Flow Capacity Flow >

(in) o (cfs) Capacity?
| SRS e | 0 | o1 | aw |
465 e e | Emory Valley 10 0.69 1.67 No
466 Sgkﬂﬂ'ég:ﬁl‘gi Emory Valley 10 1.37 1.78 No
467 Sgkﬂﬂgfjif%; Emory Valley 10 0.45 1.95 No
468 SEMHEL | Emory Valley 10 0.44 2.28 No
| SRty [ewyvee | 0 | ow | o | w
o | S Tewve | 0 | 0w | ow | w
o | s e | 0 | o | e | w
93 | amieraakioss | EMOvValey | 10 044 208 o
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
ltem Sewer Pipe Sewershed Dlameter Peak Flow | Capacity FlOW.>
(in) (cfs) (cfs) Capacity?
484 185k/:II\H/I:|_|IE:1E41::AK-J}_<91-91-6 Emory Valley 10 0.44 238 No
485 1S;|\';I:F'\|":'E:1'541A4_1<1187_'1 Emory Valley 10 0.44 2.03 No
486 SSIIKA,\HAZES?_ZLZZZG Emory Valley 8 1.65 1.25 Yes
487 %kﬁﬂ'ggg?_z"zzzs Emory Valley 8 1.65 1.6 Yes
488 SoMESB L2 Emory Valley 15 5.87 5.36 Yes
489 fé‘M“ﬂ'HE%EéBL'égls Emory Valley 15 4.6 5.78 No
490 L MREoB K20 | Emory Valley 12 1.49 6.93 No
491 e e 20 | Emory Valley 15 2.06 5.5 No
492 oM ESB R0 | Emory Valley 15 2.06 3.13 No
493 o B 20, | Emory Valley 15 2.06 425 No
494 1?3I|§/I,\I-/|“-I|EEI>EBS?<§OZ(17 Emory Valley 15 2.06 4.07 No
495 1S7kAhHA|T55E§E:<|2<()236 Emory Valley 15 2.06 3.67 No
496 1%kAM|-I|ESEBS?<§()225 Emory Valley 15 2.05 5.23 No
497 o H20. | Emory Valley 15 3.9 4.98 No
498 eyt Emory Valley 15 3.89 4.44 No
499 S7Il:/|,\|—/|“-||55EBS?_2L12%3 Emory Valley 15 3.89 5.34 No
500 GSI\I/I_I-’:AESEBSI_BZIf;A Emory Valley 15 3.89 3.99 No
501 o ESBLEL | Emory Valley 15 3.9 5.36 No
502 %k/ll\l—ql-listBs?_lezi Emory Valley 15 3.9 4.66 No
503 ik/IMZSEBS?_ZLlZE Emory Valley 15 3.9 4.37 No
504 SskAMEES?_lezlz Emory Valley 15 4.49 4.05 Yes
505 ;’;l'_'\"'ESEB‘LSEZ'iZ; Emory Valley 15 4.48 3.83 Yes
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TABLE A-33 (CONTINUED)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM CAPACITY ASSESSMENT REPORT

CAPACITY ANALYSIS FOR SEWER PIPES IN SPINE MODEL

. Computed | Full Flow
. Diameter - Flow >
Item Sewer Pipe Sewershed (in) Peak Flow | Capacity Capacity?
(cfs) (cfs) pacity:
SL:MH:E5B-L21-
506 >AMH:E5B-121-18 Emory Valley 15 4.48 6.07 No
SL:MH:E5B-K21-
>07 15MH:E5B-K20-9 Emory Valley 10 0.11 4.59 No
SL:MH:E5B-K20-
508 9MH-E5B-K20-10 Emory Valley 10 0.11 1.52 No
SL:MH:E5B-K20-
509 10MH:E5B-K20-11 Emory Valley 10 0.11 221 No
SL:MH:E5B-K20-
510 11MH:E5B-K20-12 Emory Valley 10 0.11 1.12 No
SL:MH:E5B-K20-
°11 12MH:E5B-K20-13 | EMory Valley 10 0.11 121 No
SL:MH:E5B-K20-
512 14MH:E5B-K20-14 | EMory Valley 10 0.22 1.02 No
SL:MH:E5B-K20-
513 11EMH:E5B-K20-11E Emory Valley 10 0.22 1.02 No
SL:MH:E5B-K20-
514 13MH:E5B-K20-14 Emory Valley 10 0.11 1.09 No
SL:MH:E19-L21-
515 18:MH:E5B-L22-4 Emory Valley 8 0.15 2.03 No
SL:MHE5B-L22-
>16 9MH:E5B-L22-20 Emory Valley 16 5.87 5.24 Yes
SL:MH:E14A-K19-
517 17SHARED;MH:E5B- | Emory Valley 10 0.86 3.15 No
K20-21
SL:MH:E5A-J19-
518 1:MH:E5B-K20-11E Emory Valley 10 1.37 4.98 No
MH:13A-G22-6-
519 MH:13B-G22-8 East Plant 21 10.39 3.73 Yes
520 SLMHWIBG-D2-1TP | 1 4o park 42 38.27 97.19 No
Wet Well

* Indicated pipes not loaded; dead end run in commercial area.
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TABLE A-34
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS - SPINE MODEL

Item Sewer Pipe Sewershed | Dia (ins) Flggvg,m?d gip(zzi:%/)’ Qd/Qc
4 LSS, | Turtle Park 8 0.04 0.82 0.05
5 3S3k/|,\|-/||:|/vvi/61%g?32 Turtle Park 8 0.04 087 00
o | e |0 | ew | an | o
8 SEMIODe | Turtle Park 8 0.04 1.14 0.04
11 ikﬂﬂvvvfé%z‘; Turtle Park 8 0.04 1.32 0.03
12 Szkﬂﬂl;'/vvilfsl—%ii Turtle Park 8 0.04 4.37 0.01
o | S | w | o | | o
o | SHHEE (e | % | ow | ws | o
n | SHS | w | om | 4 | o
o | S | | om | ow | om
o | S [ | | om | e | om
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flggvgh?d gipgg:%/)’ Qd/Qc

23 1S|\|;|HM\TV\1AE;16855E§3 Turtle Park 42 11.11 34.98 0.32
| S e | | s | wn | o
25 SIMIESS T | Turtle Park 42 111 34.53 0.32
26 SLMIESS T | Turtle Park 42 111 35.28 0.31
27 SMESS =S | Turtle Park 42 11.1 30.52 0.36
30 S oS | Turtle Park 42 11.2 150.95 0.07
34 ikﬂw\;\l"i’gg%i Turtle Park 42 112 36.48 0.31
35 Szk/lw\;v"i’ggile Turtle Park 42 112 36.29 0.31
36 SlkA“HAl;'/VV]\.Igg%ZE% Turtle Park 42 112 38.41 0.29
37 Sgkﬂw/vvfslgGDgzz Turtle Park 42 11.19 105.83 0.11
5 | SN T 2 | on | | o
45 Sskﬂl\lﬂk\;vvilggis— 72 Turtle Park 36 10.47 21.17 0.49
Appendix A 95




TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flggvgh?d gipgg:%/)’ Qd/Qc

46 SEMEIESEET | Turtle Park 36 10,51 23.06 0.46
47 Slk/II\HATNVi/E:SLSII::EEZ Turtle Park 36 11.02 23.13 0.48
48 SZIKAI\IjT/VVYE:SLSII::gi Turtle Park 36 11.02 22.59 0.49
49 Slk;lﬂmvl\’slf_';g_i' Turtle Park 36 11.02 23.33 0.47
50 i‘RA'\H"TN\’l";SFEgg Turtle Park 36 11.02 32.95 0.33
57 ?;M'\ﬁvawlilSSDC;Q Turtle Park 8 0.01 231 0.00
58 SIS DY, | Turtle Park 8 0.01 3.72 0.00
o | SISO [er | 0| om | aw | on
o | SO Trmerw | 0| om | s | om
o | SIS [ | 0| o | on | oo
| S [ | 0| om || oo
68 4%'&;\'_/'”_\:\/\9/31_%?_14 Turtle Park 10 0.01 1.77 0.01
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Fléjvg}n(?d gip(g(;?;)' Qd/Qc
70 SS:IJ,_Ml\l/{IHVt/AgSEt;?l Turtle Park 10 0.01 3.26 0.00
71 SlkAMT/VVXéLQI’E?E-Z Turtle Park 10 0.01 151 0.01
72 SEMEIESET | Turtle Park 10 0.01 1.56 0.01
73 2&'\43\/\9@%&1 Turtle Park 8 0.01 221 0.00
74 LM e | Turtle Park 12 0.01 6 0.00
75 ?E,Il_\/I'\H/IHVVVi/l;;L?I)EEz Turtle Park 12 0.01 3.68 0.00
76 %k/l’\l_’"';'/v"i’?’l?’;? Turtle Park 12 0.05 2.85 0.02
77 S?kavvvi/?,l?)E% Turtle Park 12 0.05 15.13 0.00
R R R T T
n | SIS [erw| | ow | ow | om
80 oAtz 0% | Turtle Park 8 0.06 2.61 0.02
81 GSI\I;H,—YI \';'v\ll\élégt_)fs Turtle Park 8 0.45 1.83 0.25
82 e e | Turtle Park 8 0.39 3.33 0.12
83 135||§A,\|—/|IF\:VV¥21—?59Egl4 Turtle Park 10 0.45 4 0.11
8 | punwiipoas | TutePark | 8 011 L o0
T T R N O
87 SLMP D =Y | Turtle Park 36 10.11 19.25 053
o | SHES T w | wn | nw | o
91 ?SkAhHAT/VVi/éLSE)EIQE—?l Turtle Park 36 10.49 29.83 0.35
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Fléjvg}n(?d gip(g(;?;)' Qd/Qc

92 LMoY | Turtle Park 36 10.49 20.97 0.50
93 SISO Y| Turtle Park 36 10.49 21.27 0.49
94 SEMISD S| Turtle Park 36 10.49 20.71 0.51
95 Ao =2 | Turtle Park 36 10.49 21.67 0.48
96 Slk/II\H/”;'Nvl\gg[I):-EI:-% Turtle Park 36 10.49 21 0.50
w0 | SEMEE er | 5| o | x| oo
101 ;'1';\%":'\:/\\’/\’11885';% Turtle Park 10 0.14 2.46 0.06
105 | SSMEPEEDTIC | Turtle park 36 7.99 18.93 0.42
106 | SEMHWISDTI0 | Turte park 36 7.98 18.68 0.43
107 | SEMEAISDTO | Tutlepark | 36 7.98 18.96 0.42
oo | SIS [ | e | m | we | o
s | SO | w | om | ws | o
14| Jowrwiso-eoo | TUtePak | 3
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Fléjvg}n(?d gip(g(;?;)' Qd/Qc
115 44SI\|;“'_\|A\';IV\1A€/;1GB§3350 Turtle Park 12 0.04 12.1 0.00
116 ili\/ll\lflll_\llvvl/;gl:lDEZ)-zl Turtle Park 12 0.09 13.33 0.01
117 5§’|L\A'\H"F\'Nvfggggl Turtle Park 12 0.1 6.84 0.01
118 SII_\AW\LVVEgFEgi Turtle Park 42 11.02 72.27 0.15
119 zglf\/ll\gl_\'/VV\llélé—}EgS Turtle Park 12 0.01 3.42 0.00
120 SNHBE e | Turtle Park 12 0.05 1.97 0.03
121 iLM“ﬁHWVXéﬁDFSF% Turtle Park 36 10.49 32.65 0.32
122 | pomHwisD-El0.10 | TV Park ° 002 150 -
124 |, 4;5“2":_"\:"\,';'/2’;%_1;8:19 Turtle Park 12 0.11 4.38 0.03
125 lf;'l'\;mwl’ééig% Turtle Park 12 0.45 8.22 0.05
126 3;;\';";!{/‘\’/"1177_'[5’11_\1"' West End 8 0.17 0.84 0.20
o | SO [wema | o | o | aw | oo
128 S WITDL | west End 8 0.17 0.09 1.89
129 ST Y, | WestEnd 8 0.17 0.77 0.22
o1 | ettt Twerers | e | ow | e | o
T T I I R
133 Sy | WestEnd 12 0.17 0.24 0.71
134 % | WestEnd 12 0.17 1.65 0.10
s | SmS [weew | @ | oo | om | o
137 SEMEIT2 | WestEnd 12 0.2 3.52 0.06
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flggvgh?d gipgg:%/)’ Qd/Qc
138 SLME T ED2 | WestEnd 12 0.2 11.89 0.02
139 SpM PSS | CentralCity | 21 7.84 16.99 0.46
140 | SUMHESIES | centalcity | 21 7.69 22.86 0.34
141 PSS | CentralCity | 21 7.39 14.25 0.52
142 1§1k/|'\r/||:|2£§5H >, | central City 21 7.26 12.35 0.59
143 133k/|'\|_’|'ﬁ'52'552?_$;512 Central City 21 6.95 11.36 0.61
14a | SEVHEZSHS | cenalcity | 21 6.71 145 0.46
15 | SENHEZAES | cenwalcity | 21 6.31 10.6 0.60
16 | SEVHEZYSIS ) centralcity | 21 5.73 21.68 0.26
147 | SEVHTZSSIS | cenalcity | 21 5.56 10.13 0.55
1g | SEVHEZSSIS | cenalcity | 21 5.42 11.15 0.49
149 ey o> | centralCity | 21 5.17 23 0.22
150 LM SRS | Central City 20 4.78 14.3 0.33
151 oA St | cenmalCity | 21 48 15.09 0.32
152 S e, | CenralCity | 10 0.3 2.06 0.15
153 o % | CenmalCity | 10 0.3 2.63 0.11
154 e oL | CentralCity | 20 4.72 10.28 0.46
155 oY, | CentralCity | 20 4.67 11,51 0.41
156 136LM'\|/1|HWW55G%46 Central City 20 4.59 11.47 0.40
157 M eS| centralCity | 20 454 12.68 0.36
158 S ot | CentralCity | 21 451 5.67 0.80
159 M oLy | centralCity | 21 4.48 15.36 0.29
160 Sl oLy | centalcity | 21 4.43 18.9 0.23
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flggvgh?d gipgg:%/)’ Qd/Qc
| e ey | | e | e | om
169 1SlII§/I,\I-/I||;|/VVE\>/5Gf31?iO Central City 21 4.33 9.91 0.44
| wwsens |cwacy |z | x| sa | o
171 %'KA'\S'?NVSVZ%P{; Central City 21 4.59 9.25 0.50
172 %k/lw/vvfefsls? Central City 21 459 6.93 0.66
173 Zscl)-M'\ﬂ'HWWSSGiggg Central City 10 0.3 13.14 0.02
174 S?kAMT/VVg-SG(fsl% Central City 21 4.59 10.87 0.42
175 Mo SX | Central City 21 4.59 10.36 0.44
176 ?BIIIAMT/VVSVSG?;? Central City 21 4.58 14.36 0.32
177 ikm:',v\g’%%% Central City 21 457 12.73 0.36
178 2;“4';%’%%2 Central City 21 4.56 8.4 0.54
179 SZIK/I'\H/ITNVSVSGfB;li Central City 21 4.54 19.98 0.23
180 381k/|,\|-/|||§|/v\/5\>/5()3(133120 Central City 12 * 2.72 *
181 oot | Central City 10 * 7.09 *
182 382k/|'\Hm_\:vVgSG(1331331 Central City 10 * 4.01 *
183 3?g||§/|'\|—/|”_\:vvgl56f31?éz Central City 10 * 2.59 ¥
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flévgh?d gipgg:%/)’ Qd/Qc
184 3?3I|§/II\I—/|IKINV5V5G(1331334 Central City 10 * 1.93 *
185 3S4I|§/I'\I—/|“;I/VV5V-5G(1331%3 Central City 10 * 2.3 ¥
186 e o5 | Central City 12 * 3.43 *
187 3S7k/||\r/|w\l/vv5\/5@(1331336 Central City 10 * 1.86 *
189 M oS | centralCity | 21 4.54 14.26 0.32
190 ikﬂﬂ"\}vvs\’%leé Central City 21 4.54 12.74 0.36
191 SG'KA'\S"\}VVSVZ%ZS Central City 21 4.52 16.93 0.27
192 SslﬂAI\H/”_\}vVSVSszli Central City 24 4.52 21.01 0.22
193 ikm"\}vvs\’%leé Central City 24 5.42 10.6 0.51
194 Ssk/l'\lﬂ'jNVSVSszlzz Central City 24 5.38 13.38 0.40
195 SzkAMT/vVS\ISGf;i Central City 24 5.36 13.37 0.40
196 SEMIWSSI2 | cenalCity | 24 5.35 23.96 0.22
197 ?BkAMT/vVS\/%(fllg Central City 24 5.35 11.77 0.45
199 i;\/llleHv\\;\gSF(i114 Central City 24 5.67 18.52 0.31
200 ML | CenwalCity | 36 8.01 20.34 0.39
2 | twors |cmwacw| s | o [ oo [ oo
203 %bl'\l_’:"\}v\g’%fj‘; Central City 8 0.01 1.92 0.01
204 S7k/|’\|—/l||_\|/vvg651E4léé Central City 8 0.03 2.12 0.01
205 Sebl'\H’";'NVg’?ﬂEj‘é Central City 8 0.03 2.83 0.01
206 SMENVOEL | Central City 8 0.03 2.33 0.01
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flévgh?d gipgg:%/)’ Qd/Qc
209 SEMINO LY | Central City 8 0.01 3.38 0.00
210 SRl Central City 8 0.01 2.15 0.00
213 SzkawVeVGElEﬁ Central City 8 0.08 2.61 0.03
218 SIS | centralCity | 10 0.08 2.55 0.03
219 SO TS| Central City 10 0.08 1.82 0.04
220 SMNO TS| Central City 10 0.08 1.76 0.05
221 S NO T | CentralCity | 10 0.08 1.56 0.05
222 M NO LY | CentralCity | 10 0.08 2.12 0.04
223 SMENe TSy | CenmalCity | 10 0.08 1.97 0.04
226 %ﬂ'\l_"'"\}v\g’?zgz Central City 10 0.08 5.37 0.01
227 Szkﬂﬂk\;vvg?:fslei Central City 10 0.08 2.68 0.03
m | WSS ey | 0 | om | a | o
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Flévgh?d gipgg:%/)’ Qd/Qc
230 SIMINO =L | Central City 8 0.08 0.54 0.15
231 SZ'RA'\AF\'NVQ’?:E% Central City 10 0.04 1.88 0.02
232 o1, | CentalCity | 15 0.35 5.35 0.07
233 o1 | CentalCity | 15 0.35 5.19 0.07
234 %IR/II\HA ';'N\g/?:le % Central City 15 0.31 6.48 0.05
235 e Taa | CenmalCity | 15 0.31 6.44 0.05
| SWUEEE Tcomon | | o | am | ow
o | ST Temmon | | os | aw | ow
238 i | Central City 15 0.35 5.01 0.07
239 %IR/Il\HAHWVg?:flll? Central City 15 0.35 11.41 0.03
241 N> | CentralCity | 10 0.08 4.19 0.02
242 SN2 | centralCity | 10 0.08 157 0.05
248 S o, | Central City 12 0.27 3.72 0.07
w | S, oo e [ ow | aw | oo
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

ltem Sewer Pipe Sewershed | Dia (ins) Flow, Qd Capacity,

(gpm) Qc (gpm) Qe
SL:MH:W6-F12-

253 IoMHWT-F12.14 | Central City 12 0.08 8.94 0.01

SL:MH:E25-G15- .
254 14:-MH:W5-G15-13 Central City 21 5.02 17.06 0.29

SL:MH:W5-G15- .
255 13:MH:W5A-G15.12 | Central City 21 4.82 15.77 0.31

SL:MH:W5A-G15- .
256 7 MH:W5.G15.11 | Central City 20 477 11.09 0.43

SL:MH:W19-H11-
257 7MH:W19-H11-6 Y12 8 0.18 0.6 0.30

SL:MH:W19-H11-
258 AMH:W19-H11-3 Y12 8 0.18 1.35 0.13

SL:MH:W19-H11-
259 3MH:W19-H11-2 Y12 8 0.18 0.29 0.62

SL:MH:W19-H11-
260 2MH:W19-H11-1 Y12 8 0.18 0.27 0.67

SL:MH:W19-H11-
261 6MH:W19-H11-5 Y12 8 0.18 2.33 0.08

SL:MH:W19-H11-

262 vt Y12 8 0.18 1.01 0.18
w | G | w | e | | o
264 | Swnwaons | Y12 12 oz | T4 | 00
o | S | w | o | | oo
THE T T RO T
267 ot Y12 12 0.1 2.76 0.04
o | SN | w | o | e | oo
TR T T T T
m | RS | w | s | w | w |
m | AR | w | s | ow | |
TR T T T T
- SLIMH:W4-K10- iz 1 0.08 2.49 0.03

32MH:W4-K11-13

SL:MH:W18A-014-
274 17MH:W18A-013-9 Y12 12 0.51 4.62 0.11

SL:MH:W18A-013-
275 9MH:W18A-013-8 Y12 12 0.51 4.74 0.11
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

ltem Sewer Pipe Sewershed | Dia (ins) Flow, Qd Capacity,

d/
(gpm) Qc (gpm) | Q4/Qc
SL:MH:W18A-O13-

2176 8MH:W18A-013-7 Y12 12 0.51 4.76 0.11

SL:MH:W18A-O13-
20t 7MH:W18A-013-5 Y12 12 0.51 8.02 0.06

SL:MH:W18A-O13-
278 5MH:W18A-013-6 Y12 18 0.51 12.12 0.04

SL:MH:W18A-013-
219 6MH:W18A-N13-5 Y12 18 0.51 10.79 0.05

SL:MH:W18A-N13-
280 5MH:W18A-N13-6 Y12 15 1.4 6.84 0.20

SL:MH:W18A-N13-
281 6MH:W18A-N13-7 Y12 18 1.4 8.8 0.16

SL:MH:W18A-N13-
282 7MH:W18A-N13-8 Y12 18 1.4 7.75 0.18

SL:MH:W18A-N13-
283 8MH:W18A-N13-9 Y12 18 1.76 7.95 0.22

SL:MH:W18A-N13-
284 9MH:W18A-M13-1 Y12 18 1.76 10.75 0.16

SL:MH:W1BA-N12-
285 IMH:W18A-N13-1 Y12 15 0.89 11.85 0.08

SL:MH:W18A-N13-
286 IMH:W18A-N13-2 Y12 15 0.89 9.78 0.09

SL:MH:W18A-N13-
287 2MH:W18A-N13-3 Y12 15 0.89 14.34 0.06

SL:MH:W18A-N13-
288 3MH:W18A-N13-4 Y12 15 0.89 14.61 0.06

SL:MH:W18A-N13-
289 AMHW18A-N13-5 Y12 15 0.89 20.42 0.04

SL:MH:W18A-M13-
290 IMH-W18A-M13-2 Y12 18 1.76 7.81 0.23

SL:MH:W18A-M13-
291 2MH:W18A-M13-3 Y12 18 176 8.18 0.22

SL:MH:W18A-M13-
292 3MH:W18A-M13-4 Y12 18 1.76 10.79 0.16

SL:MH:W18A-M13-
293 AMH:W18A-M13-5 Y12 18 1.76 11.94 0.15

SL:MH:W18A-M13-
294 5MH:W18A-L13-1 Y12 18 1.76 7.16 0.25

SL:MH:W18A-L13-
295 IMH:W18A-L13-2 Y12 18 176 3.89 0.45

SL:MH:W18A-L13-
296 2MH:W18A-L13-3 Y12 24 176 46.41 0.04

SL:MH:W18A-L13-
297 3MH:W18A-L13-4 Y12 21 1.76 25.18 0.07

SL:MH:W18A-L13-
298 AMH:W18A-L13-5 Y12 21 1.76 6.69 0.26
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed | Dia (ins) Flow, Qd | Capacity,

(gpm) Qc (gpm) Qe
SL:MH:W18A-L13-

299 5MH:W18A-K12-18 Y12 21 1.76 11.31 0.16

SL:MH:W18A-K12-
300 18MH:W18A-K12-16 Y12 21 1.76 9.49 0.19

SL:MH:W18A-K12-
301 16MH:W18A-K12-14 Y12 21 1.76 0.87 0.18

SL:MH:W18A-K12-
302 1AMH-W18A-K12-13 Y12 21 1.76 10.75 0.16

SL:MH:W18A-K12-
303 13MH:W18A-K12-12 Y12 21 1.76 27.56 0.06

SL:MH:W18A-K12-
304 12MH:W18A-K12-10 Y12 24 1.76 24.51 0.07

SL:MH:W18A-K12-
305 10MH:W18A-K12-9 Y12 24 1.76 19.99 0.09

SL:MH:W18A-K12-
306 9MH:W18A-K12-8 Y12 24 2.33 13.22 0.18

SL:MH:W18A-K12-
307 8MH:W18A-J12-7 Y12 24 2.42 7.91 0.31

SL:MH:W18A-J12-
308 7MH:W18A-J12-8 Y12 24 2.41 14.33 0.17

SL:MH:W18A-J12-
309 8MH:W18A-J12-10 Y12 24 2.41 17.61 0.14

SL:MH:W18A-J12-
310 9MH:W18A-J12-10 Y12 21 2.41 14.49 0.17

SL:MH:W18A-J12-
311 10MH:W18A-J12-11 Y12 20 2.41 13.74 0.18

SL:MH:W18A-J12-
312 11MH:W18A-J12-13 Y12 21 2.41 27.82 0.09

SL:MH:W18A-J12-
313 13MH:W18A-J12-26 Y12 21 2.41 7.8 0.31

SL:MH:W18A-H12-
314 20MH:W18A-J12-27 Y12 21 2.4 8.84 0.27

SL:MH:W18A-J12-
315 27MH-W18A-112-26 Y12 21 2.4 20.15 0.12

SL:MH:W18A-J12-
316 5MH:W18A-J11-13 Y12 12 0.1 3.41 0.03

SL:MH:W18A-J11-
317 13MH:W18A-J11-14 Y12 12 0.1 1.22 0.08

SL:MH:W18A-J11-
318 14MH:W18A-J11-15 Y12 12 0.1 1.57 0.06

SL:MH:W18A-J11-
319 15MH:W18A-J11-16 Y12 12 0.15 2.2 0.07

SL:MH:W18A-J11-
320 16MH:W18A-H11-8 Y12 12 0.15 0.45 0.33

SL:MH:W18A-H12-
321 3MH:W18A-H11-18 Y12 10 0.02 3.64 0.01
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TABLE A-34 (continued)

CITY OF OAK RIDGE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS - SPINE MODEL

Item Sewer Pipe Sewershed | Dia (ins) FI(?;Vp\)I’m?d gip(f;‘;i%’). Qd/Qc
322 | souvwisasizts | Y12 24 241 857 | 028
28 | ouHwisasazts | Y12 24 241 | 2089 | o1
24 | auvwisasnrty | Y12 24 21 | 1455 | 017
325 SSkA'\H"'jNvlvslfAHTlllg Y12 15 0.15 3.25 0.05
26 | ounwisariias | Y12 15 0.32 32 0.10
27 | sewrewisaniiar | Y12 15 0.32 32 0.10
28 | jnbwisaraits | Y12 24 26 1139 | 023
29 | juvwisasaitr | Y22 24 259 185 140
30 | nbwisaraiio | Y12 15 0.32 329 | 010
3| oumwisaraiis | Y22 15 0.32 313 | 010
332 | Lunwisaniiis | Y12 24 24 271 089
33| uewisasarie | Y12 24 24 1288 | 019
33 | awrwisariin | Y12 24 2.4 1233 | o019
35 | auHwisasntie | Y12 10 0.02 286 0.01
336 zikﬁﬂm\ivslngll-lz_z Y12 24 2.61 16.79 0.16
¥ | punwisaciizt | Y12 24 261 | 1146 | 023
338 | mkwisaciizo | Y12 24 261 | 2026 | 013
33 | ouHwisaciior | Y12 24 261 | 2889 | 009
30 | umwisaciias | Y12 24 261 | 1909 | 014
31| ouHwisasaiae | Y12 10 0.02 31 0.01
342 39MS|-L|§\I\/AvTéVX-1|-?1A1--38 Y12 10 0.02 2.58 0.01
33 | sovwisaninay | Y12 10 0.02 8.8 0.00
34 | awrwisaciize | Y12 27 261 | 1127 | 023
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) FI((;VF\)/,m?d gipgg%' Qd/Qc
345 ZSQIR/II\I—/lIF\'/VVlVE;LASA(\S(l;lllZB Y12 27 2.6 8.22 0.32
346 gléMMHHV\\;Vl%SiAF(ﬁﬂ Y12 27 2.6 53.21 0.05
347 Py Y12 12 0.1 3.93 0.03
348 482k/|w/vvg?<;<3133 Y12 12 0.1 2.31 0.04
349 Pviiptae Y12 12 0.1 7.09 0.01
350 S Y12 12 0.1 3.99 0.03
351 L?IS_MMHHV\\//?JE?G Y12 12 0.1 3.14 0.03
352 6 SI\/II_Hle\-/|1VgA3Iﬁ§8 Y12 12 0.1 3.58 0.03
353 2S|\I/THMVHV1VE\;/:ﬁ§5 Y12 12 0.1 2.65 0.04
354 1?|\L/|:|-I\|A:\F/|\;\{\z/31£:|1111-§ Y12 8 0.18 0.99 0.18
355 183|K/|’\|113E3F1F71718 East Plant 10 0.17 3.98 0.04
356 ék/m:if?lig East Plant 10 0.17 0.33 0.52
357 12k/|'\r/||:|353|:f71723 East Plant 12 0.17 4.68 0.04
358 233k/|'\r/||:|353|:f71726 East Plant 10 0.17 1.63 0.10
359 oS 1| East Plant 12 0.17 351 0.05
360 Zik/IMHESESéEZO East Plant 12 0.17 3.81 0.04
361 oMIEESEIT | East Plant 18 0.22 3.8 0.06
362 ihﬁ'}f‘éfﬂ East Plant 12 0.09 3.75 0.02
363 ik/l'\H""l'Ef‘éf% East Plant 12 0.09 4.1 0.02
364 ikﬂﬁ"éf‘gfﬁ East Plant 12 0.09 4.6 0.02
365 7S|\5||1\|AE4Eé1671179 East Plant 12 0.09 7.12 0.01
366 487;'\H":"'E:§_6ngl_i'6 East Plant 12 0.09 2.61 0.03
367 4?3;'\::5-%5913—5 East Plant 12 0.09 2.18 0.04

Appendix A 109




TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) FI((;VF\)/,m?d gipgg%' Qd/Qc
368 SMEEO T | EastPlant 12 0.09 10.71 0.01
369 SEMIETSIS | East Plant 18 1.01 6.78 0.15
370 SEMIETSIS | East Plant 18 1.01 1352 0.07
371 SIMIETSIS | East Plant 18 1.01 3.86 0.26
372 SCMIETSIS | East Plant 18 1.01 5.39 0.19
373 SMILET SIS | EastPlant 18 1.01 43 0.23
374 Y | EastPlant 18 1.01 3.7 0.27
375 g’nLAQAE?EZ;f?fo East Plant 18 1.01 7.92 0.13
376 oM Sy, | EastPlant 18 1.01 6.8 0.15
377 fcI)_MMHH;?G%gg East Plant 18 1.01 9.92 0.10
378 S| EastPlant 18 1.01 3.97 0.25
379 S7IK/|I\|1HE7E7GE8188 East Plant 18 1.01 4.41 0.23
380 oM ErT .| EastPlant 12 0.09 7.05 0.01
381 3?3k/|'\r/||:|757|:f7111 East Plant 12 0.09 5.12 0.02
382 oeWVHETEL | EastPlant 12 0.09 6.59 0.01
383 o MIEETEIT | East Plant 12 0.09 3.97 0.02
384 o MEET T | EastPlant 12 0.09 7.21 0.01
385 o MIEET ST | East Plant 18 0.31 7.62 0.04
386 §1LM|Y|-|HEE77G%81 East Plant 18 1.01 27.58 0.04
387 SLMIEELT2Y | EastPiant 10 0.04 2.23 0.02
388 oM =0T 20 | East Plant 8 0.17 0.68 0.25
389 0 20 | EastPlant 8 0.17 0.48 0.35
390 20, | EastPiant 10 0.17 1.09 0.16
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

ltem Sewer Pipe Sewershed | Dia(ins) | ToW.Qd | Capacity,

(gpm) Qc (gpm) | QU/Qc
SL:MH:E10-F20-

391 16MH:E10-F20-15 | EastPlant 12 0.17 2.35 0.07

SL:MH:E10-F20-
392 15MH:E10-F20-14 East Plant 12 0.17 1.38 0.12

SL:MH:E10-F20-
393 14MH:E10-F20-13 | EastPlant 10 0.17 0.99 0.17

SL:MH.E11-E22-
394 30MH:E11-E22-31 | EFastPlant 10 0.06 3.14 0.02

SL:MH:E11-E22-
395 31IMH:E11-E22-32 | EastPlant 10 0.06 1.55 0.04

SL:MH:E11-E22-
396 32MH:E11-E22-36 | EastPlant 10 0.06 1.97 0.03

SL:MH:E11-E22-
397 36MH:E11-E23-64 | EastPlant 10 0.15 1.21 0.12

SL:MH:E11-E23-
398 64MH:E11-E22-68 | EastPlant 10 0.15 1.4 0.11

SL:MH:E11-E22-
399 68MH:E11-F23-.12 | EastPlant 10 0.15 1.33 0.11

SL:MH:E11-E22-
400 12MH:E11-E22-19 | EastPlant 8 0.06 0.96 0.06

SL:MH-E11-E22-
401 10MH:E11-E22-30 | EastPlant 8 0.06 1.71 0.04

SL:MH:E12-E23-
402 4MH:E12-E23-5 East Plant 10 0.1 2.39 0.04

SL:MH:E12-E23-
403 5MH:E12-E23-27 East Plant 10 0.1 5.57 0.02

SL:MH:E13B-F22-
404 17MH:E13B-F23-10 | EastPlant 10 0.15 1.42 0.11

SL:MH:E13B-F23-
405 10MH:E13B-F23-6 | EastPlant 10 0.15 3.33 0.05

SL:MH:E13B-F23-
406 6MH:E13B-F23-9 East Plant 10 0.15 2.8 0.05

SL:MH:E13B-F23-
407 OMH:E13B-F22-12 | EastPlant 10 0.15 1.66 0.09

SL:MH:E13B-F22-
408 12MH:E13B-F22-13 | EastPlant 10 0.33 3.15 0.10

SL:MH-E13B-F22-
409 13MH:E13B-G22-19 | EastPlant 10 0.33 1.24 0.27

SL:MH-E13B-G22-
410 10MH:E13B-G22-18 | EastPlant 10 0.36 0.68 0.53

SL:MH-E13B-G22-
411 20MH:E13B-G22-19 | FastPlant 8 0.05 0.77 0.06

SL:MH:E13B-G22-
412 8MH:E13B-G22-9 East Plant 21 2.38 7.18 0.33

SL:MH-E13B-G22-
413 OMH:E13B-G22-10 | EastPlant 21 2.38 6.89 0.35
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

ltem Sewer Pipe Sewershed | Dia (ins) FI((zgvp\)l,m?d gip(z‘;i%’)' Qd/Qc
44| jowreismcopyy | ERStPlant | 2 238 71| o
45| puirerssoorgs | ESPAN | 21 3 4136 | o006
45 | jurkeiamcoap | ESPlant | 2 265 | 803 | 03
N7 | jwreiamcoep | EStPlant | 2 3 803 | o0a7
418 SLMIELSS-G22 | East Plant 15 0.36 16.98 0.02
49 | JwMErsarspp | EaStPlant | 18 173 | ess | oz
20 | JwMErsarspy | EastPlant | 18 173 | 745 | oz
2| ueisacrey | EastPlant | 18 173 | 6% | o2
2| Sweiacoes | EStPlant | 2 200 | 1052 | 02
8| JwMErsarore | EastPlant | 18 173 | 7 | oz
424 SGIR/ll\I—/:'-l'ElE:;LA&AI\:ng-}—; East Plant 18 1.73 7.03 0.25
25 | SuMErsarsrs | EastPlant | 18 173 76 | oz
426 ik/ll\l—/:'_I'ElEialgpl\:glzé East Plant 18 1.73 10.05 0.17
2| wMErsarsrp | EastPlant | 18 173 | 4 | o
428 SZIRAI\HAFélE;AS'AI‘:glzll East Plant 18 1.73 5.78 0.30
29 | Gwieisarzos | EStPlant | 18 146 64 | o0z
90| SwMErsarsp | EaStPlant | 18 173 | ess | oz
BL | owMErsarsoq | EastPlant | 18 173 | es0 | 02
%2 | owireisarzoae | ESStPlant | 18 120 | 82 | ot
93| sobElaaraos | ESStPlant | 18 120 | 725 | o1
94| samiErsarioss | ESStPlant | 18 o7 | es0 | ot
95| sowiieisactoqs | ESSLPEnt | 18 o7 | ees | o1
9| Lawreerancios | EastPlant | 18 o7 | est | o1
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) Fle, O (I,

(gpm) Qc (gpm) | Qd/Qc
SL:MH-E13A-G10-

437 15MH:E13A-G19-16 | =astPlant 18 1.07 7.08 0.15

SL:MH:E13A-G10-
438 16MH:E13A-G20-27 | EastPlant 18 1.26 6.29 0.20

SL:MH:E13A-G20-
439 27MH:E13A-F20-5 East Plant 18 1.26 9.58 0.13

SL:MH:E13A-G20-
440 27MH:E13A-F20-5 East Plant 18 1.26 5.79 0.22

SL:MH:E13B-G22-

441 13:MH:E13B-G22-14 East Plant 21 3 8.13 0.37
SL:E14A-K10- Emor
442 16:E14A-K19- Va"ey 10 0.24 1.93 0.12
17SHARED y

SL:MH:E10-F20-

443 I>MH-E13AF20.4 | EastPlant 12 0.17 2.6 0.07
SL:MH:E9-F20-

444 S MH:13AF20.5 East Plant 12 0.04 3.59 0.01
SL:MH:E6-G19-

445 SMH-E13AF10.44 | EStPlant 18 1.07 6.92 0.15
SL:MH:E7-G19-

446 o MH-E6.G19.5 East Plant 18 1.01 6.86 0.15
SL:MH:E3-G17-

447 21:MH:E7-G17-25 East Plant 18 0.22 7.99 0.03

448 SL:MHE4-G17- East Plant 12 0.09 32 0.03

19;MH:E3-G17-20

SL:MH:E11-F23-
449 12:MH:E13B-F22-17 East Plant 12 0.15 2.66 0.06

SL:MH:E12-E23-

450 27:MH:E11-E22-3¢ | EastPlant 10 o1 Lo 000
o | s | G | @ | on | oo |
a5z | SUELSEOIZLGER | ast plant 24 3 10.12 0.30
o | ST e | ew | an | oo
o | GG 0 | | s | o
o | SEE S 0 | e | o | oo
o | SIS | om | m | o
o | SEESE e |0 | o | o | on
o | G G 0 | ow | s | om
o | G Gm | e | o | o | o
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) FI((;VF\)/,m?d gipgg%' Qd/Qc
460 SMHESAS. Valoy 10 0.09 117 0.08
461 Vs \E/r;;)er);// 10 0.09 0.6 0.15
462 1S7IK/'|I\|1:HE'5E§-AJ-1J;3-6 \E/gl‘g 10 0.09 1.34 0.07
463 Deviiaeen \E/rert};)er))// 10 0.09 223 0.04
464 oA \E/gloerg 10 0.09 1.34 0.07
465 ihﬁggjﬁf&% \E/gl‘g 10 0.09 1.67 0.05
466 Sékﬂﬁ"égjﬁfgi \E/Z'Ig;’ 10 0.16 1.78 0.09
467 ?SIR/Il\HM?ElEéll‘Il(lK?l?Z \E/Z'Ig;’ 10 0.24 1.95 0.12
468 Sék/l'\H’”'l'ElEjilK;i \E/Z'Ig;’ 10 0.24 2.28 0.11
469 Sék/l'\H’”'l'ElEj:AKlelg \E/Z'Ig;’ 10 0.24 3.08 0.08
470 VLR \E/';'Ifer; 10 0.24 3.13 0.08
a71 e \E/gloer; 10 0.24 0.58 0.41
472 VAN \E/g:’er;’ 10 0.24 3.59 0.07
473 ikA“H"FI'ElEj:AKlK;BS \E/g:’erg 10 0.24 2.42 0.10
474 ikA“H"FI'ElEj:AKlKéLBG \E/g:’erg 10 0.24 1.94 0.12
475 %'KA'\H"FI'ElEj:AKlK;% \E/g:’erg 10 0.24 217 0.11
476 S7IIK/II\H/H_I|51E41:AI\<1KJBS \E/ggg 10 0.24 2.26 0.11
477 e \E/glcgg 10 0.24 2.69 0.09
478 Sik/l'\H""élEj:AKlKég \E/glcgg 10 0.24 3.08 0.08
479 1%k/:|I\HA:|-|E:1E41:-A|<-1Kg1-i-1 \E/gl‘g 10 0.24 2.51 0.10
480 181k/:|'\H":HE:1E41:_AK'1Kg13'2 \E/gl‘g 10 0.24 2.69 0.09
481 12;“4:3:?1'(&'3 \E/r;‘”"erg 10 0.24 1.49 0.16
482 183|K/||\HM|451E41:/?<;<9124 \E,gfg 10 0.24 2.08 0.12
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TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) FI((;VF\)/,m?d gipgg%' Qd/Qc
| s | e | o | om | 2 | o
o | maanst | S | o | ea | e | ow
e | M | Sy | e [ ew | e | om
o | Sateh |Gy | e [ ew | am | o
w | Gty | S | e | e | e | om
o | S [ W [ s [ om [ ew | e
o | s | e | | ow | s | ow
| EE | S | = | ow | s | oo
o | gttt |G | e [ ea | s | oo
o | atiehsst, | Gy | s | ow | ss | om
o | et | e | m | om | s | oo
o | s, | Gy | s [ o | e | e
o | SESaS | Wy | s [ oa | ew | o
oo | SaSRis | G | s | om | sm | oo
o | Ry | S [ e [ e [ ew [ ow
o | S [y | s | s | ew | ow
= A R R R
o | SB[ Gy | e | o | e | oa
o | Sawpis | ey | 5 | oo | s | ow
oo | gaEely | S | s | os | e | ox
o | Sttt |Gy | e | o | ew | o
o | SRS |Gy | e [ ow [ e | om
o | S | G | s [ ow | sm | s

Appendix A 115




TABLE A-34 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
DRY WEATHER FLOW PIPE CAPACITY ANALYSIS — SPINE MODEL

Item Sewer Pipe Sewershed Dia (ins) FI((;VF\)/,m?d gipgg%' Qd/Qc
o | iR, | G w | on | oo | o
wr | e | s | | ew | we | om
TRE Al AT
o | Gt | G | w | e | om
o0 | st | G2 | w | on | e |
o | it | G | o | e | e | o
o e G | e | o | e | o
o | SARSERE | G | o | o | e | o
s | gmesis el |0 | on | | o
o | St | | w | om | e | om
SL:MH:EL4A-K1S- Emory
517 | 17SHARED;MHESB- | 7] 10 0.34 3.15 011
K20-21
518 1SI\/II_HME|_|5§5I?281191E \E/Z]ﬁ;yy 10 0.16 498 008
519 |\|<|/||:|1133/g%2222% East Plant 21 2.39 3.73 0.64
520 | S erwer | TurtePark | 42 11.37 97.19 0.12

* Indicated pipes not loaded; dead end run in commercial area.
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TABLE A-35
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

MANHOLE OVERFLOW ANALYSIS
FOR 2-YEAR, 24-HOUR SPINE MODEL DESIGN EVENT

Overflow ID

Manhole ID

Sewershed

Overflow Volume

(gallons)
19 W18D-E9-24 Turtle Park 0
27 W18G-D2-1 Turtle Park 0
18 W18D-E9-25 Turtle Park 112,778
31A E13A-F20-4 East Plant 0
3 W5-G11-8 Central City 287,626
24 W18D-E9-3 Turtle Park 0
22 W18D-E9-6 Turtle Park 0
21 W18D-E9-7 Turtle Park 0
20 W18D-E9-8 Turtle Park 0
38A W18D-F11-3 Turtle Park 487,657
41 E12-E23-27 East Plant 26,064
25 W18D-F8-4 Turtle Park 0
34 T35 0 0
30A 13A-F30-3 East Plant 0
36B E12-E23-4 East Plant 2,917
23 W18D-E9-5 Turtle Park 0
37B E11-E22-32 East Plant 0
42 E13A-F21-3 East Plant 0
43 E11-E22-31 East Plant 0
6 W19-H11-4 Y12 0
8 W18A-J12-11 Y12 0
7 W18A-J11-16 Y12 36,194
26A W18G-D2-2 Turtle Park 0
4 W5-G12-1 Central City 0
14 W12-E9-15 Turtle Park 0
2 W5-G15-13 Central City 0
16 W11-D9-43 Turtle Park 0
15 W11-D9-42 Turtle Park 0
35B W5-G13-11 Central City 0
13 W12-D9-6 Turtle Park 7,096
17 W18D-E10-19 Turtle Park 22,975
32B E5B-L22-6 Emory Valley 0
31B W13-E7-1 Turtle Park 0
30B W6-F13-10 Central City 0
29B W6-F13-9 Central City 0
28A E13B-G22-14 East Plant 34,704
40 E11-E22-36 East Plant 10,629
39B E11-E22-68 East Plant 19,697
5 W5-G12-2 Central City 0
52 E5B-L22-3 East Plant 0
50 E5B-L21-5A East Plant 0
51 E5B-L.22-4 East Plant 0
37A W18D-F11-1 Turtle Park 0
10 W16-C3-28 Turtle Park 17,094
36A W5-G13-12 Central City 240,915
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TABLE A-35 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

MANHOLE OVERFLOW ANALYSIS
FOR 2-YEAR, 24-HOUR SPINE MODEL DESIGN EVENT

Overflow ID Manhole ID Sewershed Sueilon Vallrie
(gallons)
12 W16-D4-9 Turtle Park 0
38B E11-E23-64 East Plant 52,323
11 W16-C3-32 Turtle Park 35,661
39A E13B-F22-13 East Plant 116,627
29A E13A-F20-2 East Plant 1,599
33A W5-F11-4 Central City 681,107
33B E13A-F20-5 East Plant 42,357
28B E13A-F21-1 East Plant 0
32A E13A-F20-36 East Plant 0
35A E13A-G20-27 East Plant 0
Overflows Subtotal (gallons) 2,236,020
268 Lurle Park BuTP Subtotal (gallons) 68,782,343
Total for Event Total (gallons) 71,018,363

Note: The step-wise loading of the model should be considered when reviewing the results of the
analysis. In some cases the location of a manhole overflow may not coincide with historical information;
the simulated overflow location is representative of overflows in that area of the system and not
necessarily at that specific manhole.
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TABLE A-36
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
PUMP STATION CAPACITY SUMMARY

Pipe- Minimum
Mini- Rateq NI ET Unrestricted | Restricted el
Name Address Capacity of Inflow > Comments
System Inflow (GPM) Inflow
(GPM) Houses (GPM) Rated
Capacity?
Assumed
151 Cairo unrestricted
East Plant E13B Road 2800 2390 938 3604 No by small
pump
stations
Emor Assumed
Emor Valley unrestricted
Y E5B y 1150 1749 686 2352 No by small
Valley Rd/Baylor
pump
Dr. Int. -
stations
Marina E2o | B95SMelton |45 133 52 No
Lake Drive
Melton Lake
Gregory's E30 Drive-Parcel 230 53 21 No
94-D
Turnpike
behind
Castlewood E28 Castlewood 125 96 38 No
Apts.
113
WATO E12 Eastburn 80 13 5 - No
Lane
129
Westview W29 Westview 175 29 11 --- No
Lane
Williams W29 Williams 120 50 20 No
Lane
104 "Wiliams
Whippoorwill W29 Whippoorwill 300 133 347 - Yes o
capacities +
Lane ;
local inflow
. Palisades #3
Palisades #4 | E31 4°PPa"5ades 80 16 121 Yes capacity +
arkway )
local inflow
. Palisades #2
Palisades #3 | E31 | 28Palisades |, g 18 86 No capacity +
Parkway )
local inflow
. Palisades #1
Palisades #2 E31 18 Palisades 80 10 84 --- Yes capacity +
Parkway .
local inflow
Palisades #1 | E31 | 10 Palisades 80 9 4 No
Parkway
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TABLE A-36 (continued)
CITY OF OAK RIDGE, TENNESSEE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
PUMP STATION CAPACITY SUMMARY

Pipe- Minimum
Mini- Rateq NI T Unrestricted | Restricted eIl
Name System Address Capacity of Inflow (GPM) Inflow Inflow > Comments
y (GPM) Houses (GPM) Rated
Capacity?
Pump House
Scarboro Road
Scarboro W26 Road 650 12 755 --- Yes capacity +
local inflow
1402
Park Meade W26A Edgemoor 500 60 24 709 No
Road
. 117
Rockbridge | £ogp | Rockbridge 67 26
Green
Greens Blvd
. . 51 Rolling
Rolling Links E29 Links Blvd - 110 43 -
Radisson
Radisson Cove near
Cove E29 Edgemoor 230 11 4 No
Rd
Radisson
RiversRun | E29 | 10ORMvers | g, 76 260 Yes Cove
Run Blvd capacity +
local inflow
Warehouse E13A Warehouse 175 > Commercial
Road Road complex
545 Oak
Fairbanks E13A Ridge 175 4 2 - No
Turnpike
Emory E22 Coe Road 180 241 95 No
Heights
Home Depot E7 LatI)Do_ratory - - - - Home Depot
rive
Oak Ridge Southwood
Oak Hills W17 Turnpike/SR 350 181 496 848 Yes capacity +
58 local inflow
Graceland
Gum Hollow W20 197 Gum 300 191 275 - No capacity +
Hollow Road )
local inflow
Peach 105
w8 Wedgewood 140 30 12 - No
Orchard
Road
Summit 720 S. .
Ridge w23 Illinois Ave. 100 1 --- - DOE facility
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TABLE A-36 (continued)

CITY OF OAK RIDGE, TENNESSEE

SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
PUMP STATION CAPACITY SUMMARY

Pipe- Minimum
Mini- Rateq NI T Unrestricted | Restricted eIl
Name System Address Capacity of Inflow (GPM) Inflow Inflow > Comments
y (GPM) Houses (GPM) Rated
Capacity?
East
Southwood W27A Southwood 425 64 25 - No
113
Graceland W20 Graceland 200 49 19 No
Road
Pump House Pump House Park Meade
Road W26 Road 750 42 541 516 No capaplty +
local inflow
. 300A
Centennial | \y26a | Centennial 300
Bluff
Bluff
West Outer | W22 1129 W. 45 46 45 No
Outer Drive
120
Riversway E30 Marywater 465 33 13 No
Lane
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TABLE A-37
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT
MANHOLE OVERFLOW ANALYSIS - SPINE MODEL
ELIMINATE CONSTRUCTED OVERFLOWS
(2-YEAR, 24-HOUR DESIGN EVENT)

- Eliminate Constructed
Base Condition Overflows
Overflow ID Manhole ID Sewershed Overflow Volume
(Gallons) Overflow Volume
(Gallons)

19 W18D-E9-24 Turtle Park 0 0

27 W18G-D2-1 Turtle Park 0 0

18 W18D-E9-25 Turtle Park 112,778 112,778
31A E13A-F20-4 East Plant 0 0

3 W5-G11-8 Central City 287,626 287,615

24 W18D-E9-3 Turtle Park 0 0

22 W18D-E9-6 Turtle Park 0 0

21 W18D-E9-7 Turtle Park 0 0

20 W18D-E9-8 Turtle Park 0 0
38A W18D-F11-3 Turtle Park 487,657 487,433

41 E12-E23-27 East Plant 26,064 26,064

25 W18D-F8-4 Turtle Park 0 0

34 T35 0 0 0
30A 13A-F30-3 East Plant 0 0
36B E12-E23-4 East Plant 2,917 2,917

23 W18D-E9-5 Turtle Park 0 0
37B E11-E22-32 East Plant 0 0 (CO Removed)
42 E13A-F21-3 East Plant 0 0

43 E11-E22-31 East Plant 0 0

6 W19-H11-4 Y12 0 0

8 W18A-J12-11 Y12 0 0

7 W18A-J11-16 Y12 36,194 36,194
26A W18G-D2-2 Turtle Park 0 0

4 W5-G12-1 Central City 0 0

14 W12-E9-15 Turtle Park 0 0

2 W5-G15-13 Central City 0 0

16 W11-D9-43 Turtle Park 0 0

15 W11-D9-42 Turtle Park 0 0
35B W5-G13-11 Central City 0 0

13 W12-D9-6 Turtle Park 7,096 7,096

17 W18D-E10-19 Turtle Park 22,975 22,975
32B E5B-L22-6 Emory Valley 0 0
31B W13-E7-1 Turtle Park 0 0 (CO Removed)
30B W6-F13-10 Central City 0 0 (CO Removed)
29B W6-F13-9 Central City 0 0 (CO Removed)
28A E13B-G22-14 East Plant 34,704 27,080

40 E11-E22-36 East Plant 10,629 10,629
39B E11-E22-68 East Plant 19,697 19,697

5 W5-G12-2 Central City 0 0

52 E5B-L22-3 East Plant 0 0

50 E5B-L21-5A East Plant 0 0
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MANHOLE OVERFLOW ANALYSIS - SPINE MODEL
ELIMINATE CONSTRUCTED OVERFLOWS

TABLE A-37 (con

tinued)

CITY OF OAK RIDGE
SANITARY SEWER SYSTEM - CAPACITY ASSESSMENT REPORT

(2-YEAR, 24-HOUR DESIGN EVENT)

. Eliminate Constructed
Base Condition Overflows
Overflow ID Manhole ID Sewershed Overflow Volume
(Gallons) Overflow Volume
(Gallons)
51 E5B-L22-4 East Plant 0 0
37A W18D-F11-1 Turtle Park 0 0
10 W16-C3-28 Turtle Park 17,094 17,094
36A W5-G13-12 Central City 240,915 241,818
12 W16-D4-9 Turtle Park 0 0
38B E11-E23-64 East Plant 52,323 52,323
11 W16-C3-32 Turtle Park 35,661 35,661
39A E13B-F22-13 East Plant 116,627 116,627
29A E13A-F20-2 East Plant 1,599 13,508
33A W5-F11-4 Central City 681,107 681,106
33B E13A-F20-5 East Plant 42,357 42,357
28B E13A-F21-1 East Plant 0 0 (CO Removed)
32A E13A-F20-36 East Plant 0 0 (CO Removed)
35A E13A-G20-27 East Plant 0 0 (CO Removed)
Overflows Subtotal (gallons) 2,236,020 2,240,972
26B gl:;iliinpglt/vﬁ/wg Subtotal (gallons) 68,782,343 68,777,945
Total for Event Total (gallons) 71,018,363 (2) 71,018,917 (2)

Notes: (1) The step-wise loading of the model should be considered when reviewing the results of the
analysis. In some cases the location of a manhole overflow may not coincide with historical information;
the simulated overflow location is representative of overflows in that area of the system and not
necessarily at that specific manhole. (2) Difference of 0.0008% is due to cumulative computational
variance; theoretical difference is zero.
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TABLE A-38
CITY OF OAK RIDGE

SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
MANHOLE OVERFLOW ANALYSIS - SPINE MODEL WORST CASE
(2-YEAR, 24-HOUR DESIGN EVENT)

. Worst Case
Base Condition Overflow
Overflow ID Manhole ID Sewershed Overflow Volume
(Gallons) Jelume
(Gallons)
19 W18D-E9-24 Turtle Park 0 0
27 W18G-D2-1 Turtle Park 0 0
18 W18D-E9-25 Turtle Park 112,778 113,208
31A E13A-F20-4 East Plant 0 0
3 W5-G11-8 Central City 287,626 288,431
24 W18D-E9-3 Turtle Park 0 0
22 W18D-E9-6 Turtle Park 0 0
21 W18D-E9-7 Turtle Park 0 0
20 W18D-E9-8 Turtle Park 0 0
38A W18D-F11-3 Turtle Park 487,657 492,220
41 E12-E23-27 East Plant 26,064 26,064
25 W18D-F8-4 Turtle Park 0 0
34 T35 0 0 0
30A 13A-F30-3 East Plant 0 0
36B E12-E23-4 East Plant 2,917 2,917
23 W18D-E9-5 Turtle Park 0 0
37B E11-E22-32 East Plant 0 0
42 E13A-F21-3 East Plant 0 0
43 E11-E22-31 East Plant 0 0
6 W19-H11-4 Y12 0 0
8 W18A-J12-11 Y12 0 0
7 W18A-J11-16 Y12 36,194 36,194
26A W18G-D2-2 Turtle Park 0 0
4 W5-G12-1 Central City 0 0
14 W12-E9-15 Turtle Park 0 0
2 W5-G15-13 Central City 0 0
16 W11-D9-43 Turtle Park 0 0
15 W11-D9-42 Turtle Park 0 0
35B W5-G13-11 Central City 0 0
13 W12-D9-6 Turtle Park 7,096 7,096
17 W18D-E10-19 Turtle Park 22,975 22,975
32B E5B-L22-6 Emory Valley 0 0
31B W13-E7-1 Turtle Park 0 0
30B W6-F13-10 Central City 0 0
29B W6-F13-9 Central City 0 0
28A E13B-G22-14 East Plant 34,704 35,255
40 E11-E22-36 East Plant 10,629 10,629
39B E11-E22-68 East Plant 19,697 19,697
5 W5-G12-2 Central City 0 0
52 E5B-1.22-3 East Plant 0 0
50 E5B-L21-5A East Plant 0 0
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TABLE A-38 (continued)
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
MANHOLE OVERFLOW ANALYSIS — SPINE MODEL WORST CASE
(2-YEAR, 24-HOUR DESIGN EVENT)

. Worst Case
Base Condition Overflow
Overflow ID Manhole ID Sewershed Overflow Volume
(Gallons) el
(Gallons)
51 E5B-L22-4 East Plant 0 0
37A W18D-F11-1 Turtle Park 0 0
10 W16-C3-28 Turtle Park 17,094 17,094
36A W5-G13-12 Central City 240,915 240,968
12 W16-D4-9 Turtle Park 0 0
38B E11-E23-64 East Plant 52,323 52,323
11 W16-C3-32 Turtle Park 35,661 35,661
39A E13B-F22-13 East Plant 116,627 116,627
29A E13A-F20-2 East Plant 1,599 2,165
33A W5-F11-4 Central City 681,107 689,623
33B E13A-F20-5 East Plant 42,357 42,357
28B E13A-F21-1 East Plant 0 0
32A E13A-F20-36 East Plant 0 0
35A E13A-G20-27 East Plant 0 0
Overflows Subtotal (gallons) 2,236,020 2,251,504
268 g‘tj;'iﬁnpgbvmq‘g Subtotal (gallons) 68,782,343 71,915,013
Total for Event Total (gallons) 71,018,363 74,166,517

Note: The step-wise loading of the model should be considered when reviewing the results of the
analysis. In some cases the location of a manhole overflow may not coincide with historical information;
the simulated overflow location is representative of overflows in that area of the system and not
necessarily at that specific manhole.
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City of Oak Ridge Central City Sewer Shed
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City of Oak Ridge East Plant Sewer Shed
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City of Oak Ridge Emory Valley Sewer Shed
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City of Oak Ridge Turtle Park Sewer Shed

Map B-4



City of Oak Ridge West End Sewer Shed
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City of Oak Ridge Y-12 Sewer Shed
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FIGURE E-1
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #1

™ Profile; £25-H15-17_W1BG-D2-1
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FIGURE E-2
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #2
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FIGURE E-3
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #3
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FIGURE E-4
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #4

E12-£23-4_E13B-G22-14 - Base Time: 151.00

0.0 200.0 400.0 600, 800.0 1,000.0 1,200.0 1,400.0 1,600.0 1,800.0 2,000.0 2,200.0 2,400.0 2,600.0 2,800.0 3,000.0

Station (ft)




FIGURE E-5
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #5
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FIGURE E-6
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #6

ES5A-)17-9_ESB-122-20 - Base Time: 160.00
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FIGURE E-7
CITY OF OAK RIDGE
SANITARY SEWER SYSTEM — CAPACITY ASSESSMENT REPORT
HGL PROFILE #7

¥ Profile: W17-D1W-2 W18G-D2-1
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