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Section 1   

Background and Approach 

One of the projects proposed by Metro Water Services (MWS) in their Corrective Action 

Plan/Engineering Report for Sanitary Sewer Overflows (CAP/ER) is the Mill Creek Trunk Improvements 

project. This project, which generally follows Mill Creek, will address wet weather, sanitary sewer 

overflows (SSOs) by providing increased wastewater conveyance capacity to an expanded storage 

facility located near the Cumberland River. The expanded storage facility, referred to as the Mill 

Creek/ Opryland Equalization Facility – Phase III project in the CAP/ER, will be designed in 

conjunction with the trunk improvements. The combined project is referred to as the Mill Creek Trunk 

Improvements and Equalization Facility project. 

The existing Mill Creek trunk sewer route and, where applicable, potential alternate routes were 

conceptually evaluated considering multiple factors including property, traffic, environmental, and 

archaeological impacts; permitability; utility impacts; and constructability. Through this evaluation, a 

list of potential risks associated with the project has been created. These will be used by the Clean 

Water Nashville Overflow Abatement Program (Program) during the project’s implementation. It is 

important to note, however, that the recommendation of the final route will be made by the project 

designer (Designer) after collection and evaluation of additional data such as surveying, geotechnical 

data, and comprehensive environmental and archaeological reviews, and after final design routing 

studies and analysis.  

This study summarizes the evaluation of the existing sewer route, explores possible conceptual 

alternate routes for the gravity sewer, and identifies major risk or feasibility issues associated with 

the trunk sewer improvements portion of the project, including potential site features that may hinder 

construction along the routes.  

1.1 Project Background 
In the CAP/ER, MWS identified approximately 31,500 linear feet (LF) of existing large-diameter sewer 

requiring increased capacity to address SSOs observed near Bismark Drive, Wimpole Drive, Old 

Glenrose Avenue, and along Mill Creek.  

Based on additional flow monitoring and hydraulic analyses conducted subsequent to the CAP/ER 

submittal, MWS believes that the observed overflows in this area can be addressed through a 

combination of capacity improvements and sewer rehabilitation. As such, they have elected to reduce 

the scope of the Mill Creek Trunk Improvements project. The current project extent, which identifies 

18,400 LF of existing sewer for capacity improvements, is as shown in Figure 1-1 along with the 

original project extent.  

The existing sewer, which conveys sanitary sewer flow from a significant portion of the MWS service 

area, ranges in diameter from 54 to 78 inches, with a crossing of Mill Creek near Massman Drive 

consisting of four 48-inch diameter pipes. The project’s existing sewer begins just upstream of Mud 

Island (Manhole 119-04-001) and follows the route of Mill Creek until reaching the creek crossing 

near Massman Drive. It then diverges from Mill Creek and moves northwest towards the intersection 
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with the Opryland 48-inch diameter trunk sewer and the existing Mill Creek/ Opryland Equalization 

(EQ) Facility near the Cumberland River.  

Excess wet weather flows conveyed by the Mill Creek Trunk Improvements portion of the project will 

be stored at an expanded EQ facility. That facility will be designed to provide additional storage 

capacity and include the construction of a new wet weather pump station (PS) to supplement the 

existing 34 MG of storage and 24 MGD pumping station (Mill Creek/ Opryland Equalization Facility). 

1.2 Approach 
To develop this study, existing information was collected and reviewed, including aerial photography 

and locations of roadways; streams and wetlands; floodplains and floodways; rare species; historic 

sites; and existing utilities including sanitary sewer, storm sewer, water distribution, electric service, 

and natural gas service. 

The Program Management Consultant and MWS staff walked portions of the route of the existing 

sewer to further evaluate field conditions and collect additional information to be used as part of the 

evaluation of the existing and conceptual alternate routes and to develop a list of potential risks 

associated with the project.  

Both the existing information and information gathered during the site visit are summarized in 

Sections 2 and 3. Using the information collected, the alternate route was evaluated using multiple 

criteria to assess potential risks, described in Section 4. An overall summary of the evaluated 

conceptual route is presented in Table 4-1 to aid the Designer and MWS in finalizing a route.  
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Figure 1-1 Revised Mill Creek Trunk Improvements Project Extent 
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Section 2   

Existing Sewer Route 

To evaluate the risks and feasibility of constructing replacement or parallel sewers along the existing 

sewer’s corridor, available information was collected and reviewed. The Program Management 

Consultant and MWS staff also walked portions of the route of the existing sewer to further evaluate 

field conditions. 

For the purposes of summarizing observations, the existing sewer was divided into the three areas 

presented in Figure 2-1. Observations for each area are discussed in Sections 2.1 through 2.3, 

beginning with the upstream (southern) area. 

An evaluation of the major risks and feasibility of the existing route is presented in Section 2.4.   

 
Figure 2-1 Overview of Project Area 
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2.1 MH 119-04-001 to MH 106-12-002 
The portion of the sewer presented in Figure 2-2 includes 14 pipe segments between manholes (MH) 

119-04-001 and 106-12-002. The existing sewer consists of approximately 4,500 LF of 60-inch 

diameter pipe according to the GIS information and MWS Drawing 62-S-41. The depths of the existing 

sewer manholes range between 11 and 18 feet. This segment continues alongside Mill Creek, moving 

through residential and commercial areas.  

In addition to serving as the upstream project extent, MH 119-04-001 is the final junction chamber for 

the parallel 54-inch and 60-inch diameter sewers that serve the southern portion of the system.  

 
Figure 2-2 Existing Route, MH 119-04-001 to MH 106-12-002 

Just downstream of MH 119-04-001, the sewer crosses a small island (Mud Island) that is surrounded 

by Mill Creek (Figure 2-3). When the Program Management Consultant and MWS staff walked the 

area, the water level was low and the island appeared fairly dry; however, this area has been known to 

be difficult to access. As the sewer approaches and crosses Murfreesboro Pike (a state road), the 

existing sewer route moves through residential and commercial properties. The trunk runs directly 

along Mill Creek behind a fast food restaurant (Figure 2-4), and MH 106-16-008 is located behind the 
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fence at the back of a car wash (Figure 2-5). The sewer continues to follow along Mill Creek between 

the creek and some apartment complexes.  

Several small diameter, gravity sewers tie into the Mill Creek Trunk from both sides of Mill Creek. This 

includes 8-inch diameter sewers at MHs 119-04-001, 106-16-012, and 106-16-008. A 10-inch 

diameter sewer also ties into MH 119-04-001, an 18-inch diameter sewer ties into MH 106-16-013, 

and a 12-inch diameter sewer ties into MH 106-12-002. According to available CCTV inspection data, 

there are two sewer service laterals for this portion of the route: one each between MHs 106-16-025 

and 106-16-024 and MHs 106-12-027 and 106-12-002. Service connections may also enter the 

manholes directly. See Table 2-1 in Section 2.4 for details.  

This portion of the existing route is completely within the regulatory floodway, according to the FEMA 

Flood Hazard Information, and serves as habitat for the Nashville Crayfish and the Water Stitchwort 

plant. A heron rookery has also been documented on Mud Island. The existing route crosses Mill Creek 

twice as it approaches and exits Mud Island.  

In this area, a large rock face is present on the opposite side of the creek across from MH 107-09-017 

(Figure 2-6). Routing the conveyance improvements on the opposite side of the creek would likely 

require the sewer depth to be greater than 20 feet, although it would reduce some impact to the 

developments neighboring the creek.   

 
Figure 2-3 “Mud Island” in the middle 
of Mill Creek near MH 106-16-024 

 
Figure 2-4 Fast food restaurant parking lot in proximity to 

Mill Creek 
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Figure 2-5 MH 106-16-008 behind a fence 

at the back of a car wash 

 
Figure 2-6 Rock face on opposite side of Mill 

Creek 

2.2 MH 106-12-002 to MH 094-16-088 
The section of the existing sewer shown in Figures 2-7 and 2.8 continues north between 

MHs 106-12-002 and 094-16-088 and includes 32 pipe segments.  According to the GIS information 

and MWS Drawings 62-S-41, 63-S-45, 63-SW-45, 66-S-41, and 91-SC-35A, this section consists of 

8,900 LF of 48- to 78-inch diameter pipe ranging in depth from 7 to 27 feet except for MH 094-16-088 

which is 93 feet deep.  

Beginning at MH 106-12-002, this section of sewer continues to generally follow Mill Creek, running 

between the creek and undeveloped parcels and commercial/ industrial areas. The existing sewer 

crosses Mill Creek between MHs 106-08-006 and 106-08-005, between MHs 106-04-009 and 

106-04-008, and between MHs 106-04-006 and 106-04-005 while following the path of Mill Creek. 

The sewer crosses Interstate 40 (I-40) between MHs 106-08-002 and 106-08-001. The trunk changes 

diameter from 60 inches to 66 inches at MH 106-04-009 and changes again to a 78-inch diameter 

main at MH 094-16-002. Prior to MH 094-16-002, the sewer crosses Mill Creek via four, 48-inch 

diameter pipes near Massman Drive. A portion of the existing sewer in this area, from 

MHs 106-04-007 to 094-16-088, is parallel with 2,600 LF of 54-inch diameter sewer (MWS Drawing 

96-SG-110A).   
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Figure 2-7 Existing Route, MH 106-12-002 to MH 106-04-088 



Section 2  •  Existing Sewer Route 

   2-6 

 
Figure 2-8 Existing Route, MH 106-04-008 to MH 094-16-088 

In addition to crossing I-40, the existing trunk crosses a local roadway, Elm Hill Pike, and a CSX 

railroad. The proximity of Elm Hill Pike to the existing route near MH 106-04-008 can be observed in 

Figure 2-9.  A 48-inch diameter water transmission main in Elm Hill Pike is crossed also by the sewer.  

Several connecting sewers enter the existing trunk in this area, including an 8-inch diameter sewer at 

MHs 106-04-001 and 094-16-002, a 16-inch diameter sewer at MH 106-08-004, and two 18-inch 

diameter sewers at MHs 106-08-006 and 106-04-009. Connecting sewers along the 54-inch parallel 

include a 10-inch diameter sewer ties in at MH 106-04-035 and an 8-inch diameter sewer at 

MH 106-04-036. A 24-inch diameter forcemain discharge from the McCrory Creek PS and a 48-inch 

diameter gravity sewer from the Sims Branch area enter at MH 094-16-003, which is part of the 

junction structure associated with the Mill Creek crossing.  

According to CCTV inspection data, there are a total of three service lateral connections for this 

portion of the existing route: one each between MHs 106-08-004 and 106-08-003, MHs 106-04-009 

and 106-04-007, and MHs 106-04-004 and 106-04-001. Several pipe segments have not been 

inspected, so there could potentially be additional unidentified service laterals. Service connections 

may also enter the manholes directly. See Table 2-1 in Section 2.4 for details. 
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This portion of the route, up to the creek crossing at Massman Drive, lies completely within the 

regulatory floodway or 100-year floodplain. Being within close proximity to the creek, this portion of 

the pipe lies within the habitat range of the Nashville Crayfish.   

 
Figure 2-9 Elm Hill Pike just after the crossing of the Mill Creek Trunk near MH 106-04-008 

2.3 MH 094-16-088 to MH 094-07-010 
Following MH 094-16-088, the existing sewer route consists of 8 segments of pipe, 78 inches in 

diameter, for 5,800 LF before concluding near MH 094-07-010 just before the existing Mill Creek/ 

Opryland EQ Facility. Due to the ground elevation in this area, manhole depths range between 22 and 

137 feet, with the majority of sewer in this area being more than 100 feet deep. This sewer was 

installed via hand tunneling methods (MWS Drawing 63-S-45). This segment of the existing route can 

be observed in Figure 2-10. 

This portion of the route is primarily residential and commercial, and the portion of the sewer 

between MHs 094-11-003 and 094-07-010 is on property owned by MWS. A deep segment of sewer 

between MHs 094-15-001 and 094-11-003 crosses Lebanon Pike (a state road), several local 

roadways, and a CSX railroad.  A second railroad crossing occurs just before MH 094-07-010 for the 

Nashville & Eastern Railroad. In the MWS property off Lebanon Road, two major Colonial Pipe 

petroleum transmission mains are crossed as well as a proposed route for a major Piedmont Natural 

Gas transmission main. Several TVA aerial high voltage electrical transmission mains are adjacent to 

and cross the deep sewer.   
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Figure 2-10 Existing Route, MH 094-16-088 to MH 094-07-010 

Several connecting sewers enter the trunk in this area, including: a 12-inch diameter sewer at 

MH 094-16-001, two 8-diameter sewers at MH 094-15-001, and an 8-inch diameter sewer at 

MH 094-11-002. According to CCTV inspection data, there are no service lateral connections for this 

portion of the existing route. Service connections may also enter the manholes directly. 

2.4 Summary of the Existing Route 
Given the access and constructability issues described above, the existing corridor offers limited 

opportunities for the construction of a sewer of the sizes required for these improvements, regardless 

of whether the additional capacity is provided via a replacement sewer (with the existing sewer 

abandoned) or a parallel sewer (with the existing sewer remaining in service). Portions of the existing 

corridor may generally be followed (see the example in Figure 2-11); however, that is not the case of 

the majority of the project area.   

The existing route crosses two state roads (Murfreesboro Pike and Lebanon Pike), one U.S. highway 

(I-40), and three railroad crossings for the CSX and Nashville & Eastern Railroads. All portions along 

the existing route that border Mill Creek are also completely contained within the 100-year floodplain 
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or regulatory floodway and construction presents a risk to the Nashville Crayfish. Though accessible 

on foot, a large portion of the existing route also offers little staging area for construction equipment 

and would impact many businesses and residents neighboring the trunk. The downstream portion 

crosses beneath a significant ridge, resulting in depths in excess of 100 feet. Because most of the 

existing sewer is in close proximity to the bank of Mill Creek, additional construction in this corridor 

would not allow for reasonable, undisturbed buffers to the waterway that are stipulated by current 

permitting and design practices.    

Approximately 40 pipe segments of the existing sewer in the project extent have available CCTV 

inspection data (conducted since 2009), with 16 segments noted as having either cracks, infiltration, 

and/or roots at one or more locations. The remaining 13 segments of pipe have not been inspected 

and could potentially contain additional infiltration or structural issues. Locations of inspected pipe 

segments are shown in Figure 2-12. A summary of the service lateral connections along the existing 

sewer, observed through the CCTV inspection data, is included as Table 2-1. Evaluation of the existing 

pipe for rehabilitation will be conducted by MWS (outside of this project’s scope) for existing trunk 

sewers that remain in service.  

Table 2-1 Service Lateral Connections along Existing Sewer Route 

Upstream Manhole Downstream Manhole 
Length of Pipe Segment 

(LF) 
Number of Service 

Laterals 

106-16-025 106-16-024 386 1 

106-12-027 106-12-002 131 1 

106-08-004 106-08-003 323 1 

106-04-009 106-04-007 316 1 

106-04-004 106-04-001 300 1 

Because of the risks and considerable constructability challenges, MWS prefers to follow an alternate 

route, which assumes that the new pipe for capacity improvements would be primarily constructed 

via tunneling methods as described in Section 3. 
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Figure 2-11 Overview of Potential Improvements in Existing Corridor 
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Figure 2-12 CCTV Inspection in Existing Corridor 
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Section 3   

Alternate Route 

Because of the challenges associated with following the existing route of the Mill Creek trunk, MWS 

has evaluated the feasibility of providing the required additional pipe capacity via an alternate 

corridor, as described in this section.  

The alternate route discussed below does not cover every possible route but was evaluated to present 

a planning-level option that appears feasible and may avoid some of the challenges of the existing 

route.  

3.1 Evaluation of Alternate Route  
In conjunction with MWS, the Program has identified a potential alternate corridor that would allow 

for installation of required capacity improvements. The route, as shown in Figure 3-1, would begin at 

MH 119-04-001 and extend to the future EQ facility but generally would not follow any existing 

gravity sewer. The alternate route is approximately 3 miles in length, beginning where the parallel 

54-inch and 60-inch diameter sewers of the Mill Creek Trunk converge into a single 60-inch diameter 

gravity sewer line. The alternate route remains west of the existing corridor and ties into the trunk 

once more at MH 106-08-006 to receive additional flow from the trunk and maintain future 

operational flexibility. 

Due to ground elevation profiles in the prospective area (Figure 3-2) and invert elevations of the 

existing gravity sewer, the resultant depth of the alternate route would require the sewer to be 

primarily installed via tunneling. For the alternate route, in addition to the junction structures 

connecting to the existing system, potential shaft locations, as shown in Figure 3-1, were identified 

using the available GIS data based on their distance from businesses and residential properties, 

property ownership, and where construction would cause the least amount of interference. Excluding 

locations of junction structures connecting to the existing system, six of the seven proposed shaft 

locations were observed via drive-by with each location offering a reasonable amount of staging area 

for construction equipment and relative ease of access. However, three locations were observed to be 

in areas with heavy vegetation (Figure 3-3) or within a privately fenced business (Figure 3-4). These 

shaft locations were established for conceptual purposes. Selection of the shaft locations and tunnel 

route will be determined by the Designer in conjunction with MWS.    



Section 3  •  Alternate Route 

   3-2 

 
Figure 3-1 Alternate Route 

 

 
Figure 3-2 Alternate Route Ground Elevation Profile 
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Figure 3-3 Heavy Tree Cover at the back of Mill 

Creek Manor Apartments; Field is the Location of 
Two of the Shafts 

 
Figure 3-4 Semi-truck Parking Lot at Rowland 

Trucking Co.; Back of the Lot is the Location of 
One of the Shafts 

The alternate sewer route avoids crossing Mill Creek and is only within the 100-year floodplain and 

regulatory floodway near MHs 119-04-001 and 106-08-006 where the tunnel connects to the existing 

corridor. The alternate route crosses two state roads (Murfreesboro Pike and Lebanon Pike), U.S. 

highway I-40, and two CSX railroad lines.  

Though it is assumed that the proposed portion of sewer would be routed directly to the future EQ 

facility, placement of the EQ facility expansion is yet to be determined. As noted in Figure 3-1, the 

future PS is expected to be south of the Nashville & Eastern Railroad within the parcel of land owned 

by MWS. Interconnections between the existing sewers and the future PS are not discussed in this 

study unless required for the route to remain feasible.  

The original channel of Browns Creek (Figure 3-5) along with a high utility presence from several 

water transmission mains, a natural gas line, and petroleum pipelines following Visco Drive 

(Figure 3-6) represent potential risks in the project area that will need to be considered during 

design. Placement of the future EQ expansion and the final pipe route are to be determined by the 

Designer in conjunction with MWS.  

Using this alternate route configuration, two flow routing options were evaluated. The first assumes 

that the capacity improvements only carry wet weather flow in excess of the existing sewer capacity. 

The second option assumes that the improvements convey both dry weather and wet weather flow 

(total flow). These flow routing options are described in Sections 3.1.1 and 3.1.2 and are also 

presented in Figure 3-7.  
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Figure 3-5 Creek on Either side of Visco Drive Prior to the 

Existing EQ Tanks 

 
Figure 3-6 Colonial Pipe Petroleum 
Warning Sign next to Visco Drive 

  

Original Browns 
Creek channel 
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3.1.1 Option 1: Wet weather Flow Only 
For Option 1, the conveyance improvements are designed to only convey wet weather flow. Dry 

weather, or low, flow is assumed to continue to follow the existing sewer. Wet weather flow would be 

diverted to the future capacity improvements at MH 119-04-001 as well as at MH 106-08-006. 

Through modeling, however, there is no significant negative impact to the system downstream if the 

additional tie-in at MH 106-08-006 is not used; it merely serves as an additional location to divert 

flows. As described in Section 3.1, Option 1 would connect to the future EQ facility, with all flows 

arriving at that location assumed to enter the future pump station, allowing flexibility with setting the 

invert elevations of the improvements. 

Figure 3-8 shows the alternate route in yellow. The existing pipe remaining in service, shown in blue 

on the figure, is assumed to be evaluated for rehabilitation (outside the scope of this project). This 

option includes approximately 13,800 LF of pipe along a new route.  

 
Figure 3-8 Option 1 Overview (See Figure 3-7 for details.) 

For the purposes of modeling this conceptual route and flow option, it was determined that a 

conceptual pipe diameter of 66 inches would be necessary to appropriately convey wet weather flow 
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from the existing sewer system. The final diameter of the pipe would need to be determined by the 

Designer in conjunction with MWS, based on the resulting horizontal and vertical sewer alignment.   

3.1.2 Option 2: Total Flow  
Option 2 follows the same route as Option 1 except it assumes that the improvements convey both dry 

weather and wet weather flows. This option assumes all flows are diverted to the alternate sewer 

route at MH 119-04-001 and 106-08-006. It also intercepts the flow from the small-diameter sewer at 

MH 106-08-013, near I-40.   

Because Option 2 is intended to be utilized at all times, it is assumed that the sewer will connect to the 

84-inch diameter sewer at MH 094-07-008 downstream of the existing Mill Creek/ Opryland EQ 

Facility, which sets the downstream invert elevation of the pipe improvements. Dry weather, or low, 

flow would be routed to Browns Creek PS through the existing 84-inch diameter gravity sewer, and 

wet weather, or high, flow would be routed to the future PS and EQ facility. 

Figure 3-9 shows the proposed new route in yellow. Portions of the existing sewer that would remain 

in service, shown in blue on the figure, will be evaluated for rehabilitation (outside the scope of this 

work). Since this option carries all flow from the Mill Creek trunk sewer upstream of Mud Island, 

several pipe segments within the existing corridor may be abandoned, provided that any active 

service laterals are rerouted or otherwise maintained. Those are shown in gray stripes in the figure.   
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Figure 3-9 Option 2 Overview (See Figure 3-7 for details.) 

Since this option diverts all flows from the trunk at MH 119-04-001, the segments of pipe between 

MHs 119-04-001 and 106-16-013 could potentially be abandoned. Further abandonment in this 

portion of the existing corridor is prohibited by tributary sewers between MHs 106-16-013 and 

106-08-006. Diverting additional flow to the alternate route at MH 106-08-006 allows for the 

potential abandonment of the segments between MHs 106-08-006 and 106-04-009. Similarly, the 

alternate route would cross the existing gravity sewer at MH 106-08-013, and if that sewer is also 

diverted to the new route, the segments between MHs 106-08-013 and 106-08-004 may also be 

considered for abandonment. These three areas of abandoned pipe total to approximately 5,300 LF.  

According to the CCTV data, there are two known sewer service laterals in the segments flagged for 

abandonment as noted in Sections 2.1.1 and 2.1.2. CCTV inspection data was unavailable for the pipe 

segment between MHs 106-08-013 and 106-08-004, so it is possible that more sewer service laterals 

may be present. Additionally, service laterals may connect directly into a manhole. Confirmation and 

options for maintaining connectivity of tributary sewers and active service laterals would be 

considered during design prior to the electing to abandon any sewers.  
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For the purposes of modeling this alternate route and flow option, it was determined that a conceptual 

pipe diameter of 78 inches would be necessary to appropriately convey the total flow from the 

existing system. The final diameter of the pipe would be determined by the Designer based on the 

resulting horizontal and vertical sewer alignment. The tie-in with the existing 84-inch diameter sewer 

at the downstream end of the improvements, required to maintain conveyance of dry weather flows, 

sets the minimum downstream elevation of the pipe improvements.   

3.2 Summary of Alternate Route Flow Options  
In summary, Options 1 and 2 follow the same alternate route with the primary difference being the 

type of flow conveyed. Option 1 conveys only wet weather flow, while Option 2 conveys both dry 

weather and wet weather flow. This results in several differences, as follows: 

▪ Option 1 requires a smaller diameter sewer than Option 2 (66-inch versus 78-inch based on the 

conceptual layout).  

▪ Because Option 2 conveys dry weather flow, the capacity improvements under Option 2 must 

connect to the existing 84-inch sewer. This slightly increases the length of the improvements 

and reduces the Designer’s flexibility with setting the downstream elevation of the capacity 

improvements because it must connect to the existing 84-inch sewer.  

▪ Option 1 offers greater flexibility for future maintenance of both the existing sewer and the 

capacity improvements.  

▪ Option 2 results in less total footage of sewer since some of the existing sewer may be 

abandoned once the improvements are constructed. Similarly, it reduces the length of the 

existing Mill Creek trunk sewer that will be evaluated for rehabilitation.   

Considering these differences between the two flow options, MWS prefers Option 1, where the 

conveyance improvements are designed to carry wet weather flow only. Variations in design related 

to pipe diameters, slopes, parallel sewers, and routing are allowed provided that the design flows 

listed in Table 3-1 may adequately be conveyed. Proposed designs will be reviewed by the Program 

Management Team using the hydraulic model to confirm design flow rates are achieved. 

Table 3-1 Mill Creek Trunk Improvements Design Flows 

Diversion Location 
Existing Flowrates, MGD 2030 Flowrates, MGD 

Peak hourly flow from 2-yr 
design storm 

Peak hourly flow from 2-yr 
design storm 

Tie-in at MH 119-04-001 53.6 53.9 

Following tie-in at MH 106-08-006 59.0 62.3 
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Section 4   

Evaluation of Potential Risks  

To support the assessment of potential risks associated with this capacity improvements project, the 

following information was collected and reviewed considering the alternate route: 

▪ Aerial photography, parcels, roads, council districts, contours, pavement, and building 

footprints obtained from the Metropolitan Nashville Planning Department 

▪ Record drawings for sewer projects, 62-S-41, 63-S-45, 63-SW-45, 66-S-41, 91-SC-35A, and 

96-SG-110A; for the Barker Road/ Omohundro EQ Basin, 03-SC-136A; and for the Mill Creek/ 

Opryland EQ Facility – Phase II, 11-SC-102 

▪ Floodways and floodplains from the Federal Emergency Management Agency (FEMA) 

▪ Habitat locations for rare species of flora and fauna obtained from the Tennessee Department of 

Environment and Conservation’s (TDEC) Division of Natural Areas, which includes threatened 

and endangered species, and endangered bat ranges from United States Fish and Wildlife 

Service (USFWS) 

▪ Historic sites from the National Register of Historic Places 

▪ Sanitary sewer, stormwater, and water distribution infrastructure from Metro Water Services 

▪ Streams from USGS National Hydrography Dataset, including Perennial and Intermittent 

Streams 

▪ Wetlands data obtained from the Tennessee Spatial Data Server developed by the Tennessee 

Water Resources Agency (TWRA) using information from the USFWS 

In addition, Piedmont Natural Gas, Colonial Pipe, and Nashville Electric Service utilities were advised 

of the route. Piedmont Natural Gas supplied drawings showing locations of gas lines (not reproducible 

for this report), and this information was incorporated into the following discussion. The location of 

the Colonial Pipe petroleum pipeline, starting at the intersection of Visco Drive and Pumping Station 

Road, is clearly marked by signs along Visco Drive (Figure 3-6) and generally follows the same route 

as the Piedmont Natural Gas pipeline. Conflicts with telecommunication and data utilities were not 

included in this study but are anticipated to occur throughout the project area along with other minor 

/ local utilities. 

As mentioned in Section 3, to supplement the collected data, the Program Management Consultant 

conducted a cursory review of the potential shaft locations and the existing Mill Creek/Opryland EQ 

Facility to evaluate field conditions and collect investigative information. This information was used as 

part of the additional evaluation of the alternate route and its associated risks. The criteria used to 

evaluate the associated risks with the alternate route are presented and defined in Section 4.1; 

however, the risks listed are not all-inclusive, and the Designer should continue to review potential 

risks as the project proceeds through design.  

4.1 Evaluation Criteria 
Each of the potential risks associated with the alternate route are categorized and described in the 

following subsections. Following these sections, an overall summary of the potential risks associated 
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with the alternate route is presented in Table 4-1, although this table does not capture the relative 

significance of the items tallied. Table 4-1 serves to aid the general understanding of the challenges 

posed by the alternate route by providing statistics and a summary of the collected data and needs to 

be considered with an understanding of its limitations.  

4.1.1 Property Impacts 
The property impacts evaluation criterion is intended to capture temporary and long-term impacts to 

property owners in the area. This criterion considers temporarily restricting access to the property, 

disruption of normal activities, and temporary or permanent impacts to property features such as 

landscaping. For residential properties, the construction may hinder property use or access. For 

commercial or industrial properties, temporary disruption of business may occur. 

The need to acquire additional permanent easements for re-routed sewers or to expand existing 

easements also falls under the property impacts criterion. Temporary construction easements are not 

explicitly considered because they will be required in any scenario. An easement was counted as new 

rather than existing if the alternate route was approximately 15 LF or more away from the existing 

route. The alternate route includes 33 new easements.   

Two cemeteries lie adjacent to and within the alternate route corridor north of Elm Hill Pike. These 

areas will need to be taken into consideration by the Designer as the route is selected.   

4.1.2 Traffic Impacts 
The traffic impacts criterion considers the extent to which roadways may need to be partially or 

completely closed to traffic during construction. Constructed sewers may run underneath the 

roadway, parallel to the roadway, or perpendicular to the roadway. The need for coordination with 

road owners (private road owners, Metro Public Works, and Tennessee Department of 

Transportation) during construction is also considered as part of the traffic impacts criterion. The 

alternate route crosses a total of five roadways, including two state roads, Murfreesboro Pike and 

Lebanon Pike; one U.S. highway, I-40; and two local roads, Elm Hill Pike and Spence Lane.  

4.1.3 Environmental and Archaeological Impacts 
The environmental and archaeological impacts criterion encompasses several factors. Environmental 

impacts consider the route’s potential impact to rare species of flora and fauna identified by TDEC’s 

Division of Natural Areas and USFWS, wetland areas defined by Tennessee Wildlife Resources Agency 

and USFWS, and floodplains delineated by FEMA. Impacts to local parks are also considered, although 

none were identified for this study. Archaeological considerations include the route’s potential impact 

to historic sites as identified by the National Register of Historic Places, although none were identified 

for this study.  

Two portions of the alternate route come within close proximity of Mill Creek: the beginning of the 

route at MH 119-04-001 and the second diversion location at MH 106-08-006. According to the 

USFWS, one endangered plant, the Water Stitchwort (Stellaria fontinalis); a rare/endangered species, 

the Nashville Crayfish (Orconectus shoupi); and a heron rookery have been identified along the banks 

of and within Mill Creek. Although the location range of these species is limited, it is assumed that any 

portion of the route along the banks of Mill Creek could potentially impact these species, particularly 

the Nashville Crayfish. Design considerations should include minimal impact to the Nashville Crayfish, 

and any additional threatened or endangered species identified by the Designer.  
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These same two portions of the alternate route also lie within the 100-year floodplain and/or 

regulatory floodway. Figure 4-1 shows the regulatory floodway by the cross-hatched area and areas 

within the 100-year floodplain by the blue shading. 

Because the majority of the alternate route does not follow Mill Creek, it avoids floodplains and 

floodways, with the exception of the two diversion locations. Additionally, no rare, threatened, or 

endangered species have been identified along the alternate route corridor north of I-40. Based on 

other MWS projects, however, it is anticipated that the area may contain trees serving as habitat for 

endangered bat populations.  

 
Figure 4-1 FEMA Floodway and Floodplain 

4.1.4 Permitability 
The permitability criterion accounts for the number of permits anticipated for the route as well as the 

relative ease or difficulty for which those permits can be obtained. Permits or other approvals for 

sewers may be required if sewers cross or are in or within the banks of a stream, major road, or 

railroad, or if the sewer is routed within an easement or right-of-way of a highway or railroad. 

Required construction permits include stormwater, erosion control, and grading. According to USGS 
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topographic maps, the alternate route crosses or comes within close proximity of approximately two 

Perennial or Intermittent Streams: one near Wilhagan Road at the second diversion location and 

another west of Spence Lane in the cemetery. These locations will also need to be permitted. These are 

in addition to permits required for Mill Creek. 

4.1.5 Utility Conflicts 
The utility conflicts criterion is another important part of the study because the number, extent, and 

type of utility conflicts may impact the implementation of the improvements. The utilities considered 

during this study include sanitary sewer, water lines, stormwater, gas lines, petroleum lines, fiber 

optic or other communications, and electricity within Davidson County. The alternate sewer route is 

anticipated to cross eight water lines mains, six gas lines, two petroleum lines, three stormwater 

conduits, and nine existing sanitary sewer lines. Though Piedmont Natural Gas supplied maps with 

locations of gas lines (not reproducible for this report), this excluded any pipes less than 1.25 inches 

in diameter. These smaller diameter pipes are not included in the tallies for Table 4-1. High voltage 

electric lines were observed along the route in addition to typical overhead power lines, which may 

present construction issues at vertical shafts or boring locations. However, the electric utility is not 

included in the tallies for Table 4-1.  

Note that the utility information collected may not be an exhaustive or a precise data set and do not 

include an assessment of the depths of the utilities versus the depth of the sewer conveyance 

improvements. The tallies for Table 4-1 also do not include proposed utility changes and will need to 

be verified by the Designer prior to construction. 

4.1.6 Constructability 
The constructability criterion considers the ease by which a route or construction technique can be 

used to install the proposed pipe improvements. Factors include the identification of obstacles for 

construction, pipe depths, topography, and whether there is adequate room for staging and 

equipment. Constructability concerns for the alternate route include, but are not limited to:  

▪ Two railroad crossings, one intermittent/perennial stream crossing, two state road crossings 

(Murfreesboro Pike and Lebanon Road), one U.S. highway crossing (I-40), and two local road 

crossings (Elm Hill Pike and Spence Lane) 

▪ Close proximity of a confirmed habitat of rare and endangered species 

▪ Estimated depths up to 130 feet  

4.1.7 Route Modifications 
The alternate route presented is not intended to be all encompassing. It was evaluated with the goal of 

avoiding some of the challenges of the existing route and appears feasible given the topography of the 

area. Additional route options may also be feasible and could be considered by the Designer and MWS 

to avoid certain features or to enhance the project’s route. Table 4-1 does not account for these 

variances.  

4.2 Conclusion 
As summarized in Section 3.2, MWS expressed a preference to follow the alternate route (or similar) 

with improvements designed to convey only wet weather flow (Option 1). The alternate route 

presented has multiple risks, such as stream, major roadway, and railroad crossings, which would 

need to be addressed during design. Considering the preferences outlined herein, the Designer will 
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continue a more detailed analysis of potential routes for this project using the information presented 

in this study and additional information collected during preliminary design.  

Table 4-1 Summary of Potential Risks  
Criteria Sub-category Count 

Property Impacts New Easements (#) 33 

Traffic Impacts 
Roadways affected (LF) 400 

Roads affected (crossing count, #) 5 

Environmental or 
Archaeological 

Length in endangered species area (LF) 1,200 

Length in regulatory floodways (LF) 800 

Length in 100-year floodplain (LF) 2,100 

Permitability 

Stream crossings (#) 2 

Interstate / State Road crossings (#) 1 / 2 

Railroad crossings (#) 2* 

Utility Conflicts 

Water system crossings (#) 8* 

Adjacent water lines (LF) 400* 

Natural Gas / Petroleum line crossings (#) 6 / 2* 

Adjacent gas lines (LF) 400* 

Storm water crossings (#) 3 

Sanitary Sewer Crossings (#) 9 

Sewer Line Tributaries (#) 5 

Total Length 

New gravity main in new route (LF) 
13,800 

(66-inch diameter) 

Length where sewer depth <12’ (LF) 200 

Length where sewer depth 12’ to 24’ (LF) 1,600 

Length where sewer depth > 24’ (LF) 12,000 

*Note: The values presented in the table for impacts related to railroad crossings, water mains, gas lines, and petroleum lines are tallied 
assuming the future EQ facility is south of the Nashville & Eastern Railroad, as presented in this report. If the location of the future EQ 
Facility changes, the numbers presented in the table may increase. Tallies for natural gas and petroleum lines do not account for proposed 
mains.  


