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EXECUTIVE SUMMARY 

The Stonemeade Home Owners Association (the HOA) desires to develop a plan to address 
various existing drainage infrastructure and streambank erosion concerns within the community. 
This preliminary engineering report (PER) will provide guidance for selecting, budgeting, and 
mitigating the  locations identified and will also provide suggestions for both design and 
construction. It is our understanding that the HOA will contract with vendors for both design and 
construction services.  
 
This PER provides a listing of site conditions and infrastructure observed in the field with 
existing or developing conditions requiring attention, selection recommendations, design 
recommendations, and construction guidance to meet the objectives for the project. The subject 
areas identified, photo documentation, map research and evaluation, preliminary drainage 
calculations, concept site sketches, construction cost opinions, and other findings during the 
evaluation of the community are included as part of this report. 
 
Based on our limited site evaluation, observed conditions, preliminary study and opinion, we 
recommended the HOA consider the following four locations as the priority sites to focus effort 
and attention at this time: 
 

 Site No. 6 - Streambank erosion and loss of property adjacent to residence at 5113 
Millbrook Drive. 
 

 Site No. 8 - Significant run-on stormwater flows from upland areas behind the residences 
at 5036 and 5032 Stonemeade Drive. 

 
 Site No. 12 - Streambank erosion and loss of property behind multiple residences along 

west side of Stonemeade Drive. 
 

 Site No. 14 - Streambank erosion and loss of property behind residence at 417 Ramble 
Wood Circle. 

 
The HOA should consider addressing other locations identified in this PER at some point in the 
future, however, we do not consider them to be critical at this time. The HOA should be aware 
that if left unattended, further damage or deterioration will likely result. The following other 
conditions were observed during our neighborhood evaluation: 
 

 Plugged storm pipes from 40% to 90% 
 Erosion at existing infrastructure 
 Damaged drainage infrastructure 
 Insufficient drainage grade and/or capacity 

 
 
This preliminary report provides the findings, recommendations, and design criteria for the 
projects in Stonemeade. Preliminary calculations and concepts, construction cost opinions, 
maps, and site photographs are included as part of this PER. 
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1.0  GENERAL INFORMATION 

1.1  INTRODUCTION 

The Stonemeade Home Owners Association (the HOA) has requested CEI Services, Inc. to 
assist the HOA in identifying and evaluating potential areas of concern related to drainage and 
erosion throughout the Stonemeade Subdivision. The HOA wishes to develop a comprehensive 
plan for addressing existing known or discovered drainage problems within the subdivision. The 
areas to address may be on common property of the HOA, private property, right-of-way, or a 
combination of all three. 
 
Stonemeade Subdivision was designed and constructed in multiple phases during the late 
1980’s and early 1990’s. Original design plans appear to have been first approved in December 
of 1987, with subsequent revisions thereafter. The community consists of single family homes 
on lots typically one-half acre or smaller. Drainage infrastructure generally consists of paved 
and curbed streets with inlets at select locations, storm sewer piping to natural outlets, various 
culverts, and a slab-type bridge at the entrance to neighborhood. There are two natural 
channels flowing through the community generally from the northwest toward the southeast. It is 
unknown when the major infrastructure construction was completed. 
 
Name and address of property Owner: 
 

Stonemeade Home Owners Association 
C/O Sentry Management 

216 Centerview Drive, Suite 100 
Brentwood, TN 37027 

P: (615) 269-7016 
 

1.2  PURPOSE AND BACKGROUND 

The purpose of this Preliminary Engineering Report (PER) is to evaluate the neighborhood 
drainage infrastructure and two main channels flowing through Stonemeade, to identify and 
evaluate areas of known or discovered concern, make recommendations for prioritizing projects 
and developing a time line for addressing the problem areas identified, provide information and 
guidance with regard to the designs to mitigate those areas identified, and provide the HOA with 
guidance on construction contracting and potential costs to complete the various project. 
 
This report is intended to provide the property owner with reasonable assurances as to the 
necessity, prioritization, and feasibility of the identified projects so that the HOA can make an 
informed decision moving forward. 
 
Preliminary concepts for the identified areas are included in the project as well as preliminary 
estimates of probable costs. 

1.3  PROJECT SCOPE 

The scope of work for this project will provide for preliminary guidance for making repairs to 
damaged infrastructure, for repairing areas adjacent to drainage infrastructure, for correcting 
drainage problems at various locations, and for mitigating streambank erosion adjacent to and 
on certain properties within the Stonemeade Community.  
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1.4  ASSUMPTIONS AND LIMITATIONS 

This preliminary report was prepared by performing a reasonable and customary review of 
available mapping, aerial photos, previous design documents obtained from the City of 
Nashville, and performing a site investigation. This is not a formal design for addressing the 
areas of concern; rather, it is considered a preliminary report of the areas identified to be used 
for planning by the HOA. No detailed engineering design work was performed during 
development of this preliminary engineering report. 
 
CEI has made use of information provided to us by various agencies and has developed a 
reasonable opinion as to the existing problems and possible solutions to the various projects 
identified. Assumptions have been made to develop the preliminary concepts and cost opinions 
for making repairs, improvements, and performing other construction or maintenance required 
to complete the identified projects.   
 
Any information provided herein should be considered preliminary at this time. The opinions, 
concepts, and estimates found in this PER may be subject to change, and likely will as 
additional details are determined during the design phases of the projects. The preliminary 
information contained herein was compiled by the Consultant and is believed to be as accurate 
as reasonably possible based on the information available and working knowledge of the 
projects at this time. 
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2.0  SITE IDENTIFICATION, PRIORITIES AND SCHEDULE 

This section will identify areas of concern, provide recommendations for prioritizing projects, and 
provide a general timeline for addressing the various areas of concern.  

2.1  COMMUNITY SITE INVESTIGATION 

CEI performed two on-site reviews of the neighborhood common areas and other lands 
adjacent to the common areas as part of our work in preparing this PER. The first site review 
occurred on May 17, 2019 with several members of the HOA Board present. A second site 
investigation of the common areas was performed on Friday, July 23, 2019. The goal of these 
two site investigations was to review known problem areas previously brought to the attention of 
the HOA Board and to identify other potential areas of concern related to drainage and erosion. 
 
In addition to the on-site review, CEI obtained the original design documents for Stonemeade 
and performed a review of these documents for construction verification purposes. Information 
was ascertained from the plans that provided a reasonable understanding of the plan for the 
site, the original site conditions, construction proposed for the development, and to compare 
that with what was observed during our field view. The design documents were approved at 
various times throughout the plan development process for Stonemeade. The first approval by 
the City of Nashville was in 1987. 
 
The plans contained customary information for a development of this type including proposed 
overall subdivision layout, plan and profiles of the roadways, storm drainage system designs, 
proposed utility layouts, and existing and proposed grades for the major infrastructure of the 
development. It should be noted that the subdivision plans only address the major infrastructure 
(i.e. roads, street drainage, outlet ditches, diversions, major drainage channels, etc.). This is 
typical for design plans of this type. Individual home construction on each lot is not addressed 
on the development plans. The placement of each home on individual lots, the orientation of the 
buildings, driveways, sidewalks, the foundation type and elevation, etc. are normally left to the 
individual home builders, except perhaps in cases where minimum floor elevation must be 
achieved for flood avoidance purposes. 
 
CEI also performed an online data search of available mapping, aerial images, underlying soil 
data, wetlands, stream and channel data, and a review of the latest bridge appraisal report for 
the slab-type bridge over the Tributary to Trace Creek at the entrance to Stonemeade. 

2.2  PROJECT SITE SUMMARY 

Based on discussions with the HOA Board, the site investigations, and the document review 
noted in the previous section, a list of identified project sites was prepared and is provided in 
Table 1 below. This table is also found in Appendix A. 
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Table 1:  Summary List of Project Sites (see Appendix A) 
 
Photo documentation for each of the sites found in Table 1 is included in Appendix A.  
 
Other areas of concern may be present that were not discovered by CEI or brought to the 
attention of the Board at the time this PER was prepared. 

2.3  SITE IDENTIFICATION, DESCRIPTION, RECOMMENDATIONS 

For the sites identified in Table 1 above, the following sections provide a summary of each site 
location, observed condition, a description of the site and findings, recommendations for 
repairing or correcting the problems identified, and a timeline for making the repairs. The 
information provided should be considered preliminary at this time. Additional information and 
details pertaining to each project location will be determined when technical designs are being 
prepared. 

2.3.1  PROJECT SITE NO. 1  

Site Location: Concrete lined ditch behind 204 and 208 Still Water Circle 
 
Observed Condition: Separation and settlement of concrete ditch lining 
 
Description: The concrete lined ditch serves the minor stream passing through the north and 
east sides of Stonemeade and appears to have been originally designed and constructed for the 
purposes of relocating the stream towards the east property line so that lots could be developed 
within the cul-de-sacs of Still Water Circle and Rushing Brook Circle. The concrete ditch 
appears to have a base flow except during long dry weather periods. The drainage area for this 
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section of ditch is approximately 96 acres. The ditch is approximately 6 feet wide and of 
parabolic shape with a localized slope of approximately 2.2 percent. The settlement observed is 
located at an existing construction joint, and is likely due to eroding subgrade material below the 
concrete lining caused by water entering at the joint over time. This section of ditch lining has 
settled approximately three inches and a resulting crack in the remaining ditch lining was 
observed approximately 14 feet upstream. 
 
Recommendation: Saw cut and remove approximately 15 LF of existing concrete lining. Once 
removed, the disturbed subgrade soil should be re-compacted by hand operated mechanical 
means. Proper subgrade elevation should be reestablished using crushed stone. Reinforcing 
steel bars (#4’s, 18” long at 12 inches on center) should be doweled into both ends of the 
remaining sections of concrete ditch lining prior to placement of new concrete. Concrete placed 
should be reinforced with welded wire mesh and the concrete placed should be specified as 
achieving a minimum strength of 4000 psi at 28 days. 
 
Timeline for Performing Work:  Short-term 2-5 years. 

2.3.2  PROJECT SITE NO. 2  

Site Location: Concrete lined ditch behind 204 and 208 Still Water Circle 
 
Observed Condition: Undercutting and erosion at existing concrete ditch lining 
 
Description: See Section 2.3.1 for a description of the ditch section, approximate drainage area, 
and flow conditions. Erosion of soil along the west side of the ditch was observed to be 
approximately 2 to 3 feet wide x 32 feet long and varied in depth up to 10 inches. Erosion is 
occurring just upstream of the intersection of a second concrete lined ditch which drains the cul-
de-sac of Still Water Circle. The erosion is likely due to storm flows exceeding the design storm 
capacity of the ditch at some point in time, as well as possible overtopping due to hydraulic 
conditions produced at the intersection of the two ditches during high flows. The erosion 
observed is undercutting the concrete lining and some material appears to have been removed 
from the beneath the lining. 
 
Recommendation: The erosion along the west side of the ditch should be repaired to protect the 
integrity of the concrete lining and prevent future failure. Backfill and compact soil by 
mechanical means in the eroded areas and install sod over all soil placed. Install seed with 
straw mulch over remaining areas disturbed during the performance of the repairs. 
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.3  PROJECT SITE NO. 3  

Site Location: Concrete lined ditch behind 204 and 208 Still Water Circle 
 
Observed Condition: Undercutting and erosion at existing concrete ditch lining 
 
Description: See Section 2.3.1 for a description of the ditch section, approximate drainage area, 
and flow conditions. Erosion of soil along the east side of the ditch was observed to be 
approximately 2 to 3 feet wide x 16 feet long and varied in depth up to 5 inches. Erosion is 
occurring downstream of the intersection of a second concrete lined ditch which drains the cul-
de-sac of Still Water Circle. The erosion is likely due to storm flows exceeding the design storm 
capacity of the ditch at some point in time, as well as possible overtopping due to hydraulic 
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conditions produced at the intersection of the two ditches during high flows. The erosion 
observed is undercutting the concrete lining and some material appears to have been removed 
from the beneath the lining. 
 
Recommendation: The erosion along the east side of the ditch should be repaired to protect the 
integrity of the concrete lining and prevent future failure. Backfill and compact soil by 
mechanical means in the eroded areas and install sod over all soil placed. Install seed with 
straw mulch over remaining areas disturbed during the performance of the repairs. 
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.4  PROJECT SITE NO. 4 

Site Location: End of concrete lined ditch behind 108 Rushing Brook Circle 
 
Observed Condition: Undercutting and scour hole at end of existing concrete ditch lining 
 
Description: See Section 2.3.1 for a description of the ditch section, approximate drainage area, 
and flow conditions. The end of the concrete ditch lining is showing signs of undercutting and a 
scour hole was observed between the Trace Creek Tributary and the end of the ditch lining.  
The toe wall specified on the original construction plans for the subdivision was not installed on 
the end of the concrete ditch. Resulting undercutting from either the subject ditch flow or high 
water in the Trace Creek Tributary is occurring.  Additionally, it appears some small diameter 
riprap was previously placed beyond the end of the concrete ditch at some point in time, likely 
during construction for temporary erosion protection.  
 
Recommendation: Install new concrete toe wall on the end of the existing concrete ditch lining 
as previously specified. We recommend the toe wall depth be a minimum of 18” as previously 
specified and extend to bedrock if possible. Reinforcing steel bars (#4’s, 18” long on 12-inch 
centers) should be doweled into the end of the concrete ditch lining prior to placement of new 
concrete for the toe wall. If shallow rock is encountered, dowel the vertical toe wall steel 
reinforcement into the rock. Concrete placed should be reinforced with number 4 reinforcing 
bars and should be a minimum of 4000 psi at 28 days. Install a small amount of riprap at the 
existing scour hole beyond the end of the ditch lining unless shallow bedrock is encountered. At 
this time we estimate that TDOT Class B riprap with stone size up to 2.25 feet will be necessary; 
however, detailed velocity calculations should be performed during design to properly size the 
riprap. (Note: riprap may be omitted if shallow bedrock is found) 
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.5  PROJECT SITE NO. 5 

Site Location: Pipe and outlet ditch between 104 and 108 Rushing Brook Circle 
 
Observed Condition: Plugged storm sewer pipe from cul-de-sac to outlet ditch, including ditch 
 
Description: The existing 18-inch diameter corrugated metal pipe from the cul-de-sac to the 
headwall behind the two homes was observed to be almost completely plugged. This pipe is 
indicated on the existing subdivision plans as Line F and estimated to be 100 feet long with a 
designed slope of 1.72 percent. The pipe discharges to a short ditch section adjacent to the 
Trace Creek Tributary. This ditch section appears to be at the end of the original location of the 
Stonemeade minor stream referenced in Sites 1 through 4 above. The depth of the inlet was 
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found to be 7 feet from the casting to the top of sediment observed within the inlet. A small 
amount of debris was observed in the inlet including a Styrofoam cup which should pass 
through the system with relative ease if system were not plugged. 
 
We did not determine actual existing grades or elevations as part of our site review; however, 
review of the original subdivision plans for this system shows that the invert of the downstream 
end of the pipe is likely at or near the normal water surface of the Trace Creek Tributary. The 
invert within the double inlet located in the cul-de-sac may also be subject to high flows in the 
Tributary. By observation, it appears the outlet end of the pipe may be frequently submerged 
due to high Tributary flow after a typical rain event. The outlet ditch section is likely producing a 
slack-water area with minimal velocity causing sediments to drop-out from the Tributary flow. 
These sediments are accumulating over time reducing the ability of the storm sewer system to 
properly drain. 
 
Recommendation: We recommend cleaning of the storm sewer pipe, double inlet, and the outlet 
ditch section. The pipe and double inlet can be cleaned with an industry standard vac-truck 
using hydro-jetting procedures. The outlet ditch section should be excavated to remove built-up 
sediments and provide for positive drainage to the Tributary. 
 
This recommendation should be considered as a new routine maintenance item that may need 
to be addressed every 5-10 years depending on the amount of sediment build-up in the system. 
 
Note also that the routine maintenance recommendation above has been made in lieu of 
reconstructing the entire storm sewer system or a portion of the system so that it discharges at 
a higher elevation. It is our opinion that periodic maintenance will be more cost effective than 
the minimal benefit achieved by reconstructing this minor drainage system. Reconstruction of 
the system will include excessive construction cost, design fees, and possible utility conflicts.    
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.6  PROJECT SITE NO. 6  

Site Location: 5113 Millbrook Drive (east of home at 5113 Millbrook within stream) 
 
Observed Condition: Stream bank erosion 
 
Description: The site is located on what is referred to in this PER as stream-major. Streambank 
erosion is occurring along both sides of the channel; however, the west side erosion adjacent to 
the residence at 5113 appears to be of greater significance due to the proximity of the adjacent 
structure and loss of actual property in terms of square footage. Streambank erosion at site 6 is 
within 15 feet of the rear corner of the residence. A foundation drain is exposed within the 
eroded area of stream bank.  
 
The stream at this location has a rock bottom with a bottom width of approximately 15 feet. The 
bank on the west side is approximately 5.5 feet tall and is nearly vertical. The east side bank 
has a side slope of approximately 1.5H:1V. The site location is downstream of an existing 4’ x 8’ 
concrete box culvert under Millbrook Drive. Visible signs of erosion, scour, and undercutting of 
existing trees indicate the presence of high velocity flow typically seen in urban and suburban 
areas. The total length of eroding streambank from the box culvert to a reasonable distance 
beyond the rear corner of the residence is approximately 125 feet. 
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Recommendation: The erosion along the west side of the stream should be controlled to 
prevent further loss of land area and to prevent potential impacts to the existing home at 5113. 
Since the stream banks are vertical over much of the distance along this side of the stream, we 
recommend installation of a retaining wall with large individual block faces and block weights. 
The ability to provide a shorter wall and then “roll” the slope up to existing grade at this location 
is limited due to the location of the top of bank in relation to the existing structure and yard. 
 
For preparing a proper bank stabilization design that will be able to withstand the forces of the 
water during extreme events (100-yr storm, etc.) it is recommended that a comprehensive 
modeling of the stream be performed so that the shear forces, maximum depth, and velocity of 
the flow can be determined. Additionally, depending on the type of wall designed, soil anchors 
or tie-backs may be required, and therefore we recommend a geotechnical evaluation of the 
soil, wall, and slope be performed during the design of this project. 
 
The ends of the proposed retaining wall should be turned back into the slope a sufficient 
distance to prevent scour behind the wall. The slope created at the turn-back ends should be 
armored and protected from erosion with riprap, gabion mattresses, or a rigid articulated 
concrete block matting system. The selection of a method to use will be based on the flow 
velocity calculated during the stream modeling for the proposed site conditions. Any of these 
methods can be vegetated to assist with erosion protection, slope stability, and aesthetics. At 
the upstream end, it may be possible to tie the proposed retaining wall into the existing wingwall 
of the concrete box culvert under Millbrook Drive. 
 
While performing site review, we observed a similar type of vertical wall bank stabilization 
system previously installed along the same side of the stream a few hundred feet downstream 
of this project site. It is highly recommend that the HOA Board review the previously constructed 
retaining wall bank stabilization for project planning purposes. 
 
Timeline for Performing Work:  Short-term 0-2 years 

2.3.7  PROJECT SITE NO. 7 

Site Location: Pipe and outlet ditch between 313 and 317 Mill Run Circle 
 
Observed Condition: Partially plugged storm sewer pipe from cul-de-sac to outlet ditch 
 
Description: The existing 18-inch diameter corrugated metal pipe from the cul-de-sac to the 
headwall behind the two homes was observed to be partially plugged to approximately 50 
percent at the outlet end. This pipe is indicated on the existing subdivision plans as Line H and 
estimated to be 100 feet long with a designed slope of 0.98 percent. The pipe discharges to 
short outlet ditch section adjacent to the main channel of Stonemeade Stream. 
 
Recommendation: We recommend cleaning of the storm sewer pipe, double inlet, and the outlet 
ditch section. The pipe and double inlet can be cleaned with an industry standard vac-truck 
using hydro-jetting procedures. The outlet ditch section should be excavated to remove built-up 
sediments and provide for positive drainage to the stream. Clearing the built-up sediment from 
the outlet ditch section will likely need to be performed by hand due to limited access to this site. 
There may be a location adjacent to the site for disposal of the excavated material. 
 
This recommendation should be considered as a new routine maintenance item that may need 
to be addressed every 5-10 years depending on the amount of sediment build-up in the system. 
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Timeline for Performing Work:  Short-term 2-5 years 

2.3.8  PROJECT SITE NO. 8 

Site Location: Rear and side yard of 5032 and 5036 Stonemeade Drive  
 
Observed Condition: Excessive run-on stormwater flows from upland areas 
 
Description: The subject area is experiencing excessive run-on stormwater flows that drain from 
the Collins Road area to the north. These flows are both concentrated flow in ditches as well as 
sheet runoff from adjacent residences to the north outside of Stonemeade. The stormwater 
runoff flows east across the rear yard at 5036 Stonemeade Drive and then runs south between 
the residence at 5036 and 5032 to the street. While performing field review, one of the property 
owners of the subject site provided video evidence of the conditions associated with this 
location which showed water levels approaching the foundation of the residence. During our site 
review, we also observed signs of high flow between the two homes including removal of 
landscaping material. 
 
Review of the actual site conditions and the topography contained on the original construction 
plans for Stonemeade indicate several sources of drainage contribute to the flow at this location. 
A shallow ditch present along the west boundary of Stonemeade Subdivision appears to be 
limited in depth to contain the flow within the ditch. Additionally, it appears that a slight high 
point is present in the rear yard of 5036 and that some flow is draining from this high point, back 
to the west ditch; however, during high flow, we suspect the ditch may be discharge some flow 
back into the rear yard.  According to the original construction plans, a diversion ditch was to be 
constructed along the north property line of the tract at 5036 to intercept upland flow from the 
Collins Road area. There is an existing ditch along the east side of the easement area that runs 
from the subject tract to Collins Road. This ditch (or swale) was not detailed on the original 
plans and may have been created during the construction of Stonemeade. A culvert under 
Collins Road may also be contributing additional flow at this location. 
 
Recommendation: It is recommended that the diversion originally planned along the north side 
of the property within the common area be constructed.  Based on our observations, we think it 
may be more practical to construct a diversion berm rather than the ditch originally shown. The 
area is relatively flat and getting a ditch to drain may prove difficult. Bedrock may also be 
present in this area. Keeping storm flow contained in a ditch may also be difficult because of 
how low the ground is near the west side of the subject property (see discussion above 
regarding flow back into the yard). These grade conditions will need to be verified by performing 
a topographic survey during the design phase of the project. 
 
If a diversion berm is constructed, it should be relatively flat with gentle side slopes for ease in 
mowing and to be somewhat inconspicuous to the property owners. The berm should be 
capable of conveying the design storm runoff to the west without overtopping, and then turn 
south and blend with the shallow ditch presently located along the west property line of 
Stonemeade. The use of a diversion berm will be similar to that which was recently constructed 
further to the east of this site location. (See photos for Site 9 in Appendix A) 
 
In conjunction with the berm, it is our opinion that additional fill is needed in the rear yard of 
5036 to raise the low area of the yard along the west side so stormwater will properly drain from 
west to east across the property after the diversion berm is constructed. The maximum depth of 
fill would be adjacent to the berm on the west side of the property and would gradually decrease 
in thickness across the back yard to the east. 
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Timeline for Performing Work:  Short-term 0-2 years 

2.3.9  PROJECT SITE NO. 9 

Site Location: Common area behind 4713 thru 4733 Holly Springs Road 
 
Observed Condition: Recently excavated ditch appears to have insufficient slope 
 
Description: The flat-bottom ditch that was recently constructed through the common area 
appears to have minimal longitudinal slope at some locations and signs of possible overtopping 
were observed during the site review. Additionally the ditch bottom does not have vegetation to 
protect against erosion; and although a lining with seed appears to have been installed, the lack 
of longitudinal slope is likely “drowning” the vegetation.  
 
Recommendation: The ditch should be re-graded to provide a longitudinal slope capable of 
allowing the ditch to properly drain between storms. If site constraints (property lines, fences, 
etc.) will not allow for proper grading of the diversion ditch, then the HOA should consider 
providing a concrete lining similar to Sites 1 through 4 contained in this PER.  
 
At the east end of this constructed diversion ditch, we recommend riprap be placed in the 
channel as it transitions down to the adjacent stream bed. Erosion was observed at this location 
due to the elevation drop from the ditch to the creek bottom over a short distance.  
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.10  PROJECT SITE NO. 10 

Site Location: Pipe and outlet ditch between 4628 and 4629 Sandy Creek Road 
 
Observed Condition: Partially plugged storm sewer pipe from cul-de-sac to outlet ditch 
 
Description: The existing 18-inch diameter corrugated metal pipe from the cul-de-sac to the 
headwall behind the two homes was observed to be partially plugged to approximately 50 
percent. This pipe is indicated on the existing subdivision plans as Pipe Y and estimated to be 
100 feet long with a designed pipe slope of 4.41 percent. The pipe discharges to a ditch which 
appears to have adequate slope beyond the end of the pipe; however, the ditch is partially filled 
with built-up sediment beyond the end of the pipe. 
 
Recommendation: We recommend cleaning of the storm sewer pipe, double inlet, and the outlet 
ditch section. The pipe and double inlet can be cleaned with an industry standard vac-truck 
using hydro-jetting procedures. The outlet ditch section should be excavated to remove built-up 
sediments and provide for positive drainage to the closed drainage area located downhill from of 
the pipe. There appears to be adequate grade change to achieve positive drainage. Clearing 
the built-up sediment from the outlet ditch section will likely need to be performed using small 
equipment (mini-excavator, etc.) due to limited access to the site. There may also be a suitable 
location adjacent to the ditch or on adjacent property for disposal of the material. 
 
This recommendation should be considered as a new routine maintenance item that may need 
to be addressed every 5-10 years depending on the amount of sediment build-up in the system. 
 
Timeline for Performing Work:  Short-term 2-5 years 
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2.3.11  PROJECT SITE NO. 11 

Site Location: Pipe between and headwall behind 5212 and 5216 Beech Ridge Road 
 
Observed Condition: Partially plugged storm sewer pipe and broken headwall 
 
Description: The existing 18-inch diameter corrugated metal pipe from the road to the headwall 
behind the two homes was observed to be partially plugged to approximately 40 percent at the 
outlet end. This pipe is indicated on the existing subdivision plans as Pipe S and estimated to be 
100 feet long with an approximate pipe slope of 6 percent. The pipe discharges onto the 
floodplain of Stonemeade Stream, and appears to have adequate slope beyond the end of the 
pipe to drain. The pipe appears to have adequate slope to flush the pipe, but grade and slope 
verification has not been performed at this time. 
 
The existing precast concrete headwall originally placed on the end of the pipe was found to be 
damaged. Cracks were observed and the headwall may have been crushed or dropped during 
original installation or backfilling. See photo in Appendix A. 
 
Recommendation: We recommend cleaning of the storm sewer pipe as needed. The pipe and 
can be cleaned with an industry standard vac-truck using hydro-jetting procedures. The precast 
concrete headwall should be replaced in-kind with a new precast structure. Access to the site 
for transport and installation of a new precast structure is available off of Millbrook Drive within 
the HOA common area and PUDE shown on the plans. 
 
The recommendation for pipe cleaning should be considered as a new routine maintenance 
item that may need to be addressed every 5-10 years depending on the amount of sediment 
build-up in the system.  
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.12  PROJECT SITE NO. 12  

Site Location: 5001 to 5025 Millbrook Drive (behind homes along east side of stream) 
 
Observed Condition: Stream bank erosion 
 
Description: The site is located on what is referred to in this PER as stream-major. Streambank 
erosion is occurring along both sides of the channel; however, the east side erosion adjacent to 
the residences along Stonemeade Drive appears to be of greater significance due to the 
proximity of adjacent structures and loss of actual property in terms of eroded square footage of 
land. 
 
The stream at this project location has a bedrock bottom with silt and small cobbles in some 
bends. A narrow floodplain is generally along the west side of the channel, but shifts to the east 
side at approximately 400 feet upstream of the box culvert at Millbrook Drive. The project site 
begins at the upstream end of the existing 4’ x 8’ box culvert under Millbrook to approximately 
620 feet upstream of the box. Visible signs of erosion, scour, and undercutting of existing trees 
and household debris in the channel indicate the presence of high velocity flows typically seen 
in urban and suburban streams. 
 
The banks where erosion is occurring are generally vertical and range in height from 2 feet tall 
to over 6 feet. There appears to be several locations where the eroded banks are in proximity to 
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the rear corners or rear property lines of the parcels that back up to the channel. Above the 
eroded vertical banks, some sloughing of overbank material was observed at several locations. 
A relatively small segmental block retaining wall was observed to have been constructed by a 
property owner. At one location along the channel, bank erosion was observed to be within 
approximately 10 feet of an existing privacy fence. 
 
Recommendation: The erosion along the east side of the stream should be controlled to prevent 
further loss of property and potential impacts to the existing properties along Stonemeade Drive. 
Since the stream banks are vertical over much of the distance on the east side of the stream, 
we recommend installation of a retaining wall with large individual block faces and block 
weights. The ability to provide a shorter wall and then “roll” the slope up to an existing grade at 
this project site may be possible in some locations because the of the location of the top of bank 
in relation to the existing structures and rear yards.  For estimating purposes, an average wall 
height of 4.5 feet should be used with an approximate total wall length of 620 feet. The exact 
wall height for any specific location along the channel can be more accurately determined once 
a topographic survey of the site is complete. 
 
For preparing a proper bank stabilization design that will be able to withstand the forces of the 
water during extreme events (100-yr storm, etc.) it is recommended that a comprehensive 
modeling of the stream be performed so that the shear forces, maximum depth, and velocity of 
the flow can be determined. This hydraulic analysis should be performed at the same time as 
the analysis at project site 6 (i.e. one comprehensive stream model). Additionally, depending on 
the type of wall designed, soil anchors or tie-backs may be required, and therefore, we 
recommend a geotechnical evaluation of the soil, proposed wall, and slope be performed during 
the design of this project. 
 
The ends of the proposed retaining wall should be turned back into the slope a sufficient 
distance to prevent scour behind the wall. The slope created at the turn-back ends should be 
armored and protected from erosion with riprap, gabion mattresses, or a rigid articulated 
concrete block matting system. The selection of a method to use will be based on the flow 
velocity calculated during the stream modeling for the proposed site conditions. Any of these 
methods can be vegetated to assist with erosion protection, slope stability, and aesthetics. At 
the downstream end of the wall, it may be possible to tie the proposed retaining wall into the 
existing wingwall of the concrete box culvert under Millbrook Drive. 
 
While performing site review, we observed a similar type of vertical wall bank stabilization 
system previously installed along the same side of the stream a few hundred feet downstream 
of this project site. It is highly recommend that the HOA Board review the previously constructed 
retaining wall bank stabilization for project planning purposes. 
 
Timeline for Performing Work:  Short-term 0-2 years 

2.3.13  PROJECT SITE NO. 13 

Site Location: Pipe and outlet ditch between 5017 and 5021 Stonemeade Drive 
 
Observed Condition: Partially plugged storm sewer pipe from roadway to outlet ditch 
 
Description: The existing 24” diameter corrugated metal pipe from the roadway to the headwall 
between the two homes was observed to be partially plugged to approximately 40 percent at the 
outlet end. This pipe is indicated on the existing subdivision plans as Line T and estimated to be 
52 feet long with a designed pipe slope of 0.48 percent. The pipe discharges to an outlet ditch 
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which appears to have inadequate slope beyond the end of the pipe. As a result, the ditch is 
partially filled with built-up sediment. 
 
The corrugated pipe was designed with minimal longitudinal slope. A pipe slope of 0.5% is 
generally considered a practical minimum pipe slope except when very large diameter pipes are 
used. The roughness coefficient for corrugated metal pipe is not efficient in comparison to 
concrete or smooth interior HDPE pipe. Review of expected velocity in the existing pipe 
indicates that for flows up to approximately 40% full pipe, the cleansing velocity within the pipe 
will be at or below industry standards of 2 to 2.5 feet per second. This is due to the limited pipe 
slope and the roughness coefficient of the corrugated metal pipe used. Analysis of the existing 
pipe assuming 1 foot of depth in the pipe is included in Appendix D. 
 
Recommendation: We recommend cleaning of the storm sewer pipe, double inlet, and the outlet 
ditch section. The pipe and double inlet can be cleaned with an industry standard vac-truck 
using hydro-jetting procedures. The outlet ditch section should be excavated to remove built-up 
sediments and provide for positive drainage to the stream located downhill from the pipe. 
 
This recommendation should be considered as a new routine maintenance item that may need 
to be addressed every 5-10 years depending on the amount of sediment build-up in the system. 
 
The routine maintenance recommendation above has been made in lieu of replacing the storm 
sewer pipe. If the HOA desires to eliminate the need for periodic maintenance at this location, 
then analysis should be performed on a replacement pipe with additional pipe slope where 
possible. If pipe replacement is chosen, the HOA should consider utilizing a double-walled 
smooth interior 24” diameter HDPE (high density polyethylene pipe). The superior roughness 
coefficient of this type of pipe will provide improved hydraulic performance including self-
cleansing of the pipe during low flows.  Increased slope should also be included where possible 
if the pipe is replaced. 
 
Timeline for Performing Work:  Short-term 2-5 years 

2.3.14  PROJECT SITE NO. 14 

Site Location: Minor stream behind 416 and 417 Ramble Wood Circle 
 
Observed Condition: Stream bank erosion along west side of channel 
 
Description: A site review at the subject location was performed and limited measurements were 
obtained while onsite. The channel is considered the minor stream passing through 
Stonemeade for the purposes of this report. From observation, it appears the stream is eroding 
the west bank of the stream as the stream makes two horizontal curves (meanders) over a 
relatively short longitudinal distance. The height of the stream bank (and observed erosion) at 
this location is less than three feet. The affected length of stream at this site was measured to 
be approximately 40 feet. 
 
Recommendation: Stream bank stabilization and channel realignment to eliminate the potential 
for additional loss of property at the rear of the residences. From site observation, it appears the 
channel can be straightened and the meanders removed from the stream alignment.  The actual 
alignment change within the channel may be as little as 30 linear feet. Grade in the channel can 
be maintained; however, removal of some bedrock and trees may be required. 
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Whether the channel is straightened or the meanders left in place, the eroding bank along the 
west side of the channel (near side to 416 and 417) should be stabilized to prevent further loss 
of property. A preliminary estimate of the drainage area to this location is approximately 0.1 
square miles or about 65 acres, with peak discharge of approximately 100 cubic feet per second 
during a 10 year storm. These values are approximate only and will need to be validated during 
a future design as USGS StreamStats-TN was utilized for this PER and it is our opinion that the 
values will likely be determined to be greater during a detailed hydrologic analysis. 
 
Due to the amount of water, the anticipated stream velocity, site conditions, and site constraints 
(access) observed, it is recommended that a gabion wall be considered at this location to 
stabilize the streambank. The one cubic yard stone-filled baskets can be installed by hand with 
rock delivered to the immediate work site with a small piece of equipment such as a skid-steer 
loader and the baskets filled by hand. The use of gabions will eliminate the need for larger 
equipment required to transport and install large precast wall components.  
 
By visual observation, the 3-foot tall gabion baskets should be ideal in terms of matching 
existing grade in the adjacent yard. The gabion baskets should also be specified to include vinyl 
coated wire and should include a permeable geotextile installed along the back of the baskets to 
minimize the potential for loss of soil backfill. Once installed, backfill behind the baskets should 
be placed to replace the lost soil in the yard and then capped with three inches of topsoil and 
grass sod. 
 
Timeline for Performing Work:  Short-term 0-2 years 
 
The bridge at the entrance to Stonemeade was also reviewed as well as the latest bridge 
inspection report (summary) prepared by the Tennessee Department of Transportation (TDOT). 
At this time there are no concerns related to the existing structure which has a sufficiency rating 
of 82.5 according to TDOT. A copy of the latest TDOT Inventory and Appraisal Report for the 
bridge is included in Appendix D. 

2.4  SCHEDULE AND TIMELINES 

The HOA project site locations identified in this PER have been considered for one of the 
following three timeframes: 
 
1.  Immediate (0-2 years) 
2.  Short-Term (2-5 years) 
3.  Long-Term (5-10 years) 
 
It is our opinion that all of the sites identified should be studied further by the Board within a 
reasonable time frame in relation to the extent of work and the conditions observed.  Some sites 
are experiencing actual loss of property (loss of land due to erosion). Some locations have the 
potential for possible property damage or loss of additional land in the future, while other sites 
identified are considered lower priority in terms of need. Regardless, the HOA should still 
consider addressing these lower priority locations at some point in time so as to protect existing 
drainage infrastructure.  

2.5  PREVENTATIVE MAINTENANCE PROGRAM 

It is recommended that the HOA develop a plan for having preventative maintenance or 
“housekeeping” items performed on drainage ways, channels, and pipes at regular intervals. 
Preventative maintenance in terms of drainage repairs and erosion prevention may be as simple 



Preliminary Engineering Report 
Stonemeade Home Owners Association, Nashville, Tennessee 

Page 18 of 30 

as organizing a community volunteer group to canvass the common areas after high wind 
events or on a regular schedule basis. The HOA should also consider addressing removal of 
minor waterway obstructions (or potential obstructions) such as sticks, limbs, trimmings and 
clippings, and household waste with their contracted landscaping company. 
 
For the purposes of assisting the HOA with planning a preventative maintenance plan or a plan 
schedule, the following items or tasks are provided for consideration to be included in a 
preventative maintenance plan: 
 

1. Regular removal of debris (sticks and limbs)  from all concrete lined and grassed ditches 
 
  Frequency:  Every mowing of the common areas 
  Work Performed By:  HOA’s landscaping company 
 

2. Removal of fallen trees and significant sized limbs from both streams 
 
  Frequency:  After significant wind storms or inspect every 6 months 
  Work Performed By:  HOA’s landscaping co., tree service, or resident volunteer group 
 

3. Removal of fallen trees and significant sized limbs from pipe and culvert openings 
 
  Frequency:  After significant storms or inspect every 3-6 months 
  Work Performed By:  HOA’s landscaping co., or resident volunteer group 
 

4. Periodic storm sewer pipe and inlet cleaning 
 
   Frequency:  Inspect every 2-5 years, Cleaning every 5-10 years 
  Work Performed By:  Contracted pipeline cleaning company 
 

5. Periodic inspection of drainage infrastructure for damage or potential damage 
 
   Frequency:  Inspect every 2 years and after all extreme flood events 
  Work Performed By:  Contracted engineering firm or resident volunteer group 
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3.0  PLANNING AND DESIGN NEEDS 

3.1  TOPOGRAPHIC AND BOUNDARY SURVEYING 

Topographic and boundary surveying is usually the first task for preparing technical designs and 
construction drawings. The need for surveying will be present for some of the work sites 
identified in this PER. Since the Board has indicated that the HOA will enter into potential cost 
sharing with the affected land owners at each site, accurately establishing property corners and 
property lines, existing easements, and common land will be necessary at several locations. 
 
In addition to the property corners, the site surveying should locate all physical features that 
may be impacted by the proposed construction including large diameter trees. At this time, it is 
anticipated that several privacy fences, landscaped areas, and ornamental trees will need to be 
removed and reset to complete the streambank erosion repair work at project Sites 6 and 12. 
 
At this time we anticipate that the following sites will require surveying services so that design 
plans can be prepared: 
 

Site Number Nature of Work Surveying Services Anticipated 

6 Streambank erosion repair Topographic and boundary surveying 

8 Drainage improvements Topographic & possibly boundary surveying 

9 Drainage improvements Topographic & possibly boundary surveying 

12 Streambank erosion repair Topographic and boundary surveying 

14 Streambank erosion repair Topographic and boundary surveying 

 
Table 2:  Project Surveying Requirements 

 
Surveying should not be necessary at the other sites identified in this PER since a formal design 
is not expected to be required. However, the HOA should be aware that access to several of 
these other sites may be difficult and that locating existing property corners may be necessary 
prior to construction so that contractors can remain on HOA common lands.  

3.2  GEOTECHNICAL EXPLORATION AND TESTING 

A limited amount of geotechnical exploration services are expected for the project work 
identified in this PER. The HOA should expect this cost to be in addition to any other 
engineering fee associated with the technical designs. Where needed, this cost has been 
included in the estimates found in Appendix A.  
 
At this time we anticipate the following two sites will require geotechnical services: 
 

Site Number Nature of Work Geotechnical Services to be Provided 

6 Streambank erosion repair Soil sampling & testing, Slope stability analysis 

12 Streambank erosion repair Soil sampling & testing, Slope stability analysis 

 
Table 3:  Project Geotechnical Requirements 
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We do not anticipate a large drill rig will be necessary at the sites noted above; but rather, 
random soil samples taken from a hand auger or other methods will be adequate. If drilling is 
determined to be needed during design phase of either project, a small ATV mounted unit 
should be used to minimize disturbance and for ease of access to boring locations. Preliminary 
review of the soil mapping at these locations appears to indicate a uniform soil throughout the 
Stonemeade Stream valley. Additionally, by visual inspection of the streambank erosion, it 
appears the soil column is fairly uniform throughout the height of the streambank. 
 
Where retaining walls are to be used for streambank stabilization, an analysis of the soils 
present should be performed to determine the potential for failure by base sliding and 
overturning. The composite weight of the structure must be able to resist the lateral earth 
pressure of the retained soil and any loadings such as from structures (i.e. homes, outbuildings, 
etc.). Also, a bearing capacity analysis should be completed on the foundation material, 
especially where bedrock is not encountered in the channel. Based on our review of the two 
areas it appears bedrock is present in the majority of the channel where an earth retaining 
structure is anticipated.  

3.3  ENGINEERING DESIGN SERVICES 

Engineering design services should be expected for some of the project work identified in this 
PER. The extent of engineering planning and design services range from minor measurement 
and sketches to significant engineering analysis and plans preparation for the streambank 
stabilization sites. 
 
It is anticipated that the following project sites will require engineering planning, design, 
permitting, or other technical services: 
 

Site Number Nature of Work Engineering Services to be Provided 

1 Infrastructure repair Details for replacement of ditch section 

4 Infrastructure modification Details for toe wall construction & riprap sizing 

6 Streambank erosion repair 
Wall and slope design, site plans, hydraulic 

analysis, erosion control, permits 

8 Drainage improvement Grading & drainage plan, erosion control 

9 Drainage improvement Grading & drainage plan, erosion control, riprap

11 Infrastructure repair Specs & details for headwall replacement 

12 Streambank erosion repair 
Wall and slope design, site plans, hydraulic 

analysis, erosion control, permits 

14 Streambank erosion repair 
Wall design, site grading plan, hydraulic 

analysis, erosion control, permits 
 

Table 4:  Project Engineering Requirements 
 
 
A preliminary opinion regarding engineering design fees is included with each site’s cost opinion 
found in Appendix A. The engineering services needed at Sites 1, 4, and 11 can be considered 
minor in terms of effort and cost to the HOA. Project Sites 8, 9 and 14 will require additional 
engineering design and detailing for construction purposes, but are still fairly minor in terms of 
the extent of engineering work anticipated at the time. Of these three sites, Site 8 may require 
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the greatest amount of design effort due to the various complexities of the site at the corner of 
the property, property constraints, and determination of the run-on flows from Collins Road. 
 
The three streambank stabilization sites will require the greatest amount of technical design 
effort.  In addition to the surveying and geotechnical work previously discussed, as well as the 
design items noted in Table 4, project sites 6, 12, and 14 should include a hydraulic analysis of 
the stream or channel to determine the shear forces expected on the stabilization measures to 
be installed (retaining walls, slopes, vegetation, matting, etc). The projects in Stonemeade 
Stream will likely also require permitting though the Tennessee Department of Environment and 
Conservation and possibly the US Army Corps of Engineers (permitting is discussed further in 
Section 3.5, below). 
 
With respect to hydraulic analysis of the stream, the design of the streambank stabilization 
measures for the main channel identified in this PER as “Stream Major” should include 
preparation of a comprehensive hydraulic model of the channel and the narrow floodplains that 
presently exist. Modeling should be performed using industry standard software such as the US 
Army Corps of Engineers HEC-RAS computer program. To prepare this model, survey cross-
section will need to be obtained across the stream valley at select locations and all flows and 
existing structures will need to be input into the model as well. Based on the conditions 
observed at Site 6, it appears increased velocity at the outlet from the box culvert under 
Millbrook Drive is contributing to the erosion of the streambank(s). The hydraulic model will also 
provide necessary design information at any location along the channel including design flow 
(cfs), velocity of flow (fps), various maximum flood elevations, and top width of the flood flows. 
 
We recommend a comprehensive hydraulic model be prepared for Sites 6 and 12 to properly 
design the streambank stabilization measures. A simplified modeling method of the smaller 
channel (identified as “Stream-Minor”) at project site 14 may be adequate due to a smaller 
drainage area and expected wall height. Additionally, Site 14 may not be considered a stream 
by permitting agencies, and does not show-up as a stream on many documents reviewed during 
the preparation of this PER. Final determination has not been made on this watercourse. 

3.4  PERMIT REQUIREMENTS 

As of this time, no known adverse environmental concerns are present within the project limits; 
however, for the work proposed in designated Stream-Major, an endangered species review 
should be performed during the design phase of the project. 
 
Table 5, provides a summary of the permits expected at this time for the projects identified: 
 

Site Number Nature of Work Anticipated Permits for Performing Work 

6 Streambank erosion repair ARAP, USACE, Metro Grading Permit 

8 Drainage improvement Metro Grading Permit 

9 Drainage improvement Metro Grading Permit 

12 Streambank erosion repair ARAP, USACE, SWPPP, Metro Grading Permit

14 Streambank erosion repair ARAP, Metro Grading Permit 

 
Table 5:  Preliminary Permit Requirements 
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An Aquatic Resource Alteration Permit (ARAP) will be required by the Tennessee Department 
of Environment and Conservation (TDEC). TDEC is the regulatory agency in the State of 
Tennessee for water quality and for performing work within a stream including streambank 
stabilization. A general ARAP will likely be required at project site number 14.  Sites 6 and 12, if 
combined into one construction project (recommended), will likely require an individual ARAP 
permit through the State of Tennessee due to the length of the proposed work along the stream. 
 
At this time, it is assumed that project sites 6 and 12 will be designed, bid, permitted, and 
constructed as one project.  Due to the extent of work, especially at Site 12, it is anticipated that 
more than 1 acre of land will be disturbed. All grading and land disturbance projects of 1 acre or 
more in the State of Tennessee require a Storm Water Pollution Prevention Plan (SWPPP) be 
included as part of the final project documents. The SWPPP will be submitted to TDEC for 
obtaining permit coverage and should address: 
 

1) Potential sources of construction stormwater pollution 
2) Describe planned practices to reduce pollutants in construction stormwater discharges 
3) Assure compliance with the Tennessee Construction General Permit for Discharges of 

Stormwater Associated with Construction Activities 
 
All projects should utilize current Best Management Practices for erosion prevention and 
sediment control found in the latest edition of the Tennessee Erosion & Sediment Control 
Handbook as adopted by the Department of Environment and Conservation. Erosion and 
sediment control devices will be required at all sites prior to commencing with construction and 
measures added or modified as construction proceeds. EPSC measures will need to be 
inspected, maintained, and replaced as construction proceeds to final site stabilization. 
 
Grading permits are issued by the City of Nashville for new construction sites and for any repair 
or modification work on existing sites within Davidson County based on a minimum threshold of 
size and/or quantity of material.  Project sites not listed in Table 5 can be classified as small 
work associated with repair or modification to existing sites or infrastructure. Under this 
classification, projects meeting the following criteria are normally exempt from obtaining a 
grading permit: 
 

 Area disturbed is less than 10,000 square feet 
 Grading does not alter land elevation by more than 18 inches 
 Grading does not alter the direction of flow path 
 Quantity of material moved less than 100 cubic yards 

 
These exemptions do not apply to projects that occur in a designated floodplain.  At this time it 
appears no projects will occur within a FEMA designated floodplain. Based on NFIP Panel Map 
47037C0337H, Stonemeade Subdivision as well as the adjacent Tributary to Trace Creek is 
within a FEMA designated Zone ‘X’, considered an area of minimal flood hazard. See attached 
FEMA flood map FIRMette contained in Appendix C. 
 
No known wetlands are expected to be affected as a result of the project work. See U.S. Fish 
and Wildlife Service Wetland map for the Stonemeade area included in Appendix C.  
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3.5  UTILITY CONSIDERATIONS 

At this time, it is not expected that any existing public primary utility service lines will be 
impacted by the proposed work. However, private secondary services serving homes at project 
sites 6, 8, and 12 may be affected depending on the final extent of work. These private utilities 
could include underground gas, electric, communication, water and sewer lines that enter or exit 
the rear of these residences. 
 
Where necessary, utilities will be located during the survey and design phase of each project. 
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4.0  DESIGN CRITERIA AND CONCEPTS 

The following design criteria and concepts are provided in this Section to assist the HOA with 
future planning and design of the project sites. 

4.1  DESIGN CRITERIA 

Projects should be designed using generally accepted industry standards and design practices. 
Various project types have been identified, and thus this PER will not explore site specific 
design criteria and the requirements of all agencies that may provide review and/or permits. 
 
The general design criteria and controls to be used for developing design plans and 
constructing the projects identified in this PER are as follows: 
 

 Grading and Drainage – City of Nashville, Nashville Stormwater Management Manual 
 Erosion Control – TDEC, Tennessee Erosion & Sediment Control Handbook 
 ARAPs – TDEC Division of Water Pollution Control guidelines 
 404 Permit – U.S. Army Corps of Engineers, Regulatory Division guidelines 
 Site Hydrology – NOAA Atlas 14 (See Appendix C for Stonemeade hydrology data) 
 Underlying Site Soils – NRCS Web Soil Survey (See Appendix C for Stonemeade data) 

 
Specific design standards that should be utilized in the development of construction plans and 
specifications for these projects should include: 
 
Stream Discharges and Modeling: 
Stream-Major Discharges  USGS Regression Equations (Urban) 
      (Validate values using NRCS Curve Number and Unit 
      Hydrograph Method) 
      Design Storm 100-year 
 
Stream-Minor Discharges  USGS Regression Equations (Urban) 
      (Validate values using NRCS Curve Number and Unit 
      Design Storm 50-year 
 
Stream Modeling Coefficients  Expansion 0.5 
at Structures (box on Millbrook) Contraction 0.3 
 
Minor Drainage Systems: 

Analysis by Rational Method  CiAQ     
Design Storm    10-year (25-year for sag locations) 
Time of Concentration (Tc):  5 minutes (minimum) 
 
Pipe or Channel Analysis: 

Analysis by Manning’s Equation 5066704861 .. SAR
n

.
Q 






  

Design Storm Minor Channels 10-year 
 
Manning’s Roughness Coefficients: 
Corrugated Metal Pipe  CMP=0.024 
Concrete Pipe or Box   Concrete=0.013 
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HDPE smooth interior   HDPE=0.012 
Concrete lined channel  Flow depth to 6 inches=0.015 
 
Riprap Analysis and Sizing: 
Formal design  (d50 sizing)  See FHWA HDS-14 
Alt. selection by TDOT STDs  V=0 to 5 fps Class A 
     (based on flow velocity)  V=5 to 10 fps Class B 
      V=10-12 fps Class C  

4.2  PRIORITY LOCATION CONCEPTS 

See Appendix D for preliminary project concepts for Sites 6, 8, 12, and 14.  

4.3  OTHER LOCATIONS 

Preliminary recommendations for all other project sites can be found in Sections 2.3.1 through 
2.3.14 of this report. 
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5.0  CONSTRUCTION CONSIDERATIONS 

5.1  GROUPING PROJECTS 

For potential cost savings and to reduce the time of land disturbance and construction activity in 
the neighborhood, the HOA should consider grouping projects of similar scope, type, and size 
where possible. By grouping projects, the HOA should be able to obtain greater value in terms 
of design and construction costs. At a minimum, we recommend the following major project 
groupings be considered: 
 

1. Stream bank stabilization 

2. Storm sewer cleaning 

3. Site grading and drainage improvements 

4. Minor repairs to drainage infrastructure 

5.2  SITE ACCESS 

Coordination with property owners for site access should begin as soon as preliminary design 
work is authorized. Access may require temporary removal of fences and restoration of side 
yards, etc. for equipment to have ingress/egress to project sites. Cost may rise due to limited 
site access and types of equipment needed to overcome access constraints. 
 

Site Number Nature of Work Access Needs 

1 Infrastructure repair Excavation Equipment & Concrete Pumping 

4 Infrastructure repair Excavation Equipment & Concrete Pumping 

5 Channel exc. at pipe end Excavation Equipment and/or Personnel 

7 Channel exc. at pipe end Excavation Equipment and/or Personnel 

8 Drainage improvement Excavation and Grading Equipment 

9 Drainage improvement Excavation and Grading Equipment 

10 Channel exc. at pipe end Excavation Equipment and/or Personnel 

14 Streambank erosion repair Excavation and Grading Equipment 

 
Table 5:  Sites with Limited Access Concerns 

 
Project sites 2 and 3 should be completed with equipment typical of a landscaping company and 
should not have access concerns related to the work.  Access to Sites 6, 11, and 12 may be 
achieved off of Millbrook Drive using the common areas and easements along the sides of the 
stream. Site 13 can be accessed easily from Stonemeade Drive and the work performed within 
an existing easement.  

5.3  BIDDING CONSIDERATIONS 

Final wall types used should be somewhat flexible in terms of manufacturer, color, and overall 
aesthetics. The HOA should consider allowing options for some bid items including type of 
retaining walls unless specific aesthetics are required due to prior agreements with property 
owners. This should allow bidders to provide cost savings to the HOA by obtaining quotes from 
several different material suppliers. Alternates should meet the specifications and design 
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objectives of the project, and in the case of items such as those used for slope stabilization, the 
bidder would need to provide site specific certification from a Tennessee engineer stating that 
the proposed alternate will meet the project goals and design requirements. 
 
Unit costs for earth retaining structures can vary widely from less than $20 per square foot to in 
excess of $1200 per square foot.  Factors such as height, site conditions, foundation conditions, 
surcharges, and utility conflicts can all affect wall cost. Many wall types are available including 
segmental, MSE, gabion, soil nail, crib, and gravity walls. Selecting the most technically 
appropriate and cost-effective system is critical to project cost, schedule, and performance. 

5.4  CONTRACTOR REQUIREMENTS AND SELECTION 

The items identified within this PER vary in complexity and size and the HOA should consider 
using specialty contractors where needed; whereas other items may be completed by general 
contractors or even the HOA’s retained landscaping contractor.  For some of the project sites 
noted in this report, the HOA should only select a contractor that is capable of reading, 
interpreting, and understanding engineered drawings and technical specifications. Some work 
tasks that should be considered as needing a competent or specialized contractor include: 
 

1. Gabion, MSE, segmental block or other retaining wall installation 

2. Slope stabilization and erosion control 

3. Demolition and placement of storm structures 

4. Concrete demolition, drilling, and cutting 

5. Concrete pumping, placement, and finishing 

6. Steel reinforcement cutting, bending, and placement 

7. Excavation by backhoe or trackhoe 

8. Land grading, ditching, shaping, and finishing to plan grades 

9. Storm sewer and inlet cleaning 

 
The HOA should keep in mind that working in or adjacent to flowing water requires a contractor 
experienced working in these conditions. Properly diverting flowing water away from a work 
zone, dealing with high flow events during construction, removing water from within the work 
zone, and properly treating slurry water removed can be challenging in certain situations and for 
meeting permit requirements. Contractors selected should be experienced in working in these 
type conditions, especially at streambank erosion project sites. 
 
For the streambank stabilization projects (Sites 6, 12, & 14), we recommend that the HOA 
require each bidder provide a list of past projects and references, and that the HOA follow up on 
this information by contacting references and where possible, arranging a site visit to the 
contractor’s prior project sites. 

5.5  CONSTRUCTION ADMINISTRATION 

CEI recommends the HOA retain the services of a construction administrator or engineering firm 
to assist the community during the bidding and construction phase of the larger projects 
identified in this PER. The construction administrator will serve the HOA by performing project 
oversight and administration.  Some of the tasks that the administrator will perform include: 
 

 Provide assistance to the HOA in advertising the project and soliciting bidders 
 Provide plans and specs to area contractors and construction plans rooms 
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 Maintain plan holders list and respond to any Requests for Information during bidding 
 Attend bid opening, provide bid tabulations and recommendations for awards 
 Administer a preconstruction conference where needed prior to construction 
 Review and process shop drawings submitted by contractor 
 Administer project progress meetings or community meetings during construction 
 Maintain project records and certification of material used in construction 
 Review and process contractor’s request for payment 

 
The scope of work and an hourly fee should be determined prior to putting the projects out for 
bids. We recommend the HOA establish a time and materials budget with the construction 
administration firm selected. Additionally, we do not anticipate this service to be needed on a 
full-time basis; therefore, an hourly agreement is more appropriate. 

5.6  CONSTRUCTION INSPECTION 

In addition to the tasks referenced in Section 5.5, we recommend the HOA consider having a 
professional review construction on a periodic basis. The project types and complexity of 
construction will determine the amount of effort needed to provide assurances to the HOA that 
the projects have been constructed in conformance with the plans and specifications. These 
services should be considered part-time, and should be provided at either key project 
milestones or during key construction activities (i.e. steel placement prior to concrete placement, 
etc.). 
 
We recommend the construction inspector provide the following services to the HOA: 
 

 Periodic inspection of construction for adherence to plans and specifications 
 Observe site conditions for adherence to project permit requirements 
 Verify materials used for construction meet specifications (i.e. concrete slump, etc.) 
 Maintain project quantities or verify contractor’s quantities on site 
 Obtain and provide photographic documentation of construction 

 
The services listed in this Section, as well as those provided in Section 5.5 can (and should) be 
provided by the same contracted firm or two different entities. We recommend that the 
contracted firm chosen by the HOA be capable of performing both of these services. 
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6.0  PRELIMINARY COST OPINIONS 

6.1  BASIS AND LIMIT OF COST OPINIONS 

The opinion of probable construction costs for project sites identified are included in Appendix 
A. These estimates were based upon the methods of site review and limited field measurements 
described elsewhere in this report. Any cost opinions provided herein should be considered 
preliminary ONLY based on our site observations, available information and knowledge, opinion 
of necessary work, and our understanding of site conditions at this time. These costs should be 
updated and modified as detailed design plans progress toward project bidding (33%, 66%, 
100% complete). 
 
Alternate methods for addressing various site concerns may become more apparent during the 
design phase of the larger projects. The engineer will work with the HOA to develop the most 
cost effective solution to the drainage and erosion repairs. The HOA should be aware that the 
costs estimated at this time could be more or less once a final design is completed. 
 
The cost opinions should be used solely as a planning tool. If the HOA desires greater accuracy 
in the cost estimates, then additional technical design and analysis should be performed beyond 
the scope of this PER. 

6.2  OPINION OF PROBABLE COST SUMMARY 

Preliminary cost opinions for the projects identified in this PER are provided in Table 6 below. 
For further details related to each cost shown in the table, see Appendix A. 
 

Project Site Number Preliminary Cost Opinion 

1 $ 4,819.00 
2 $ 781.00 
3 $ 655.00 
4 $ 3,053.00 
5 $ 2,780.00 
6 $ 59,811.00 
7 $ 1,380.00 
8 $ 22,128.00 
9 $16,271.00 

10 $ 1,555.00 
11 $ 3,720.00 
12 $ 218,860.00 
13 $ 2,460.00 
14 $ 19,953.00 

 
Table 6:  Cost Opinion Summary 

 

6.3  FUNDING CONSIDERATIONS 

During the planning and design of the Stonemeade projects, especially project sites 6, 12 and 
14, the HOA may want to consider seeking outside additional sources of funding. Several 
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government agencies, private organizations, and non-profits participate in stream restoration 
activities utilizing various public and private funding sources. 
 
Some outside sources the HOA may want to research further include: 
 

o Natural Resource Conservation Service 
o United States Environmental Protection Agency 
o Tennessee Stream Mitigation Program 
o Cumberland River Compact 
o International Erosion Control Association 
o Soil and Water Conservation Society 
o City of Nashville Public Works (for cleaning of inlets, and storm pipes) 
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Appendix A 
 
 
 

Project List Summary 

Project Location Map 

Site Photographs 

Preliminary Cost Opinions 

 



Site No. Nearest Address(s) Detailed Location Condition Observed
1 204 & 208 Still Water Circle Concrete lined ditch behind tracts Separation & settlement of concrete lining

2 204 & 208 Still Water Circle Concrete lined ditch behind tracts Undercutting & erosion at concrete lining

3 204 & 208 Still Water Circle Intersection of concrete lined ditches Undercutting & erosion at concrete lining

4 108 Rushing Brook Circle End of concrete ditch lining Undercutting at end of concrete ditch lining

5 104 & 108 Rushing Brook Circle Pipe & outlet ditch located between tracts Plugged storm sewer pipe

6 5113 Millbrook Drive East property line of 5113 from box culvert Stream bank erosion

7 313 & 317 Mill Run Circle Pipe & outlet ditch located between tracts Partially plugged pipe and outlet channel

8 5036 & 5032 Stonemeade Drive Rear & sides of identified tracts Excessive run‐on storm water flows

9 4713 thru 4733 Holly Springs Road Flat bottom ditch behind identified tracts Standing water & potential overtopping

10 4628 & 4629 Sandy Creek Road Pipe located between tracts Plugged storm sewer pipe

11 5212 & 5216 Beech Ridge Road Pipe & outlet ditch located between tracts Plugged storm sewer pipe & broken headwall

12 5001 thru 5025 Stonemeade Drive Stream flowing behind identified tracts Stream bank erosion

13 5017 & 5021 Stornemeade Drive Pipe & outlet ditch located between tracts Plugged storm sewer pipe

14 416 and 417 Ramble Wood Circle Drainage channel behind tracts Stream bank erosion

Project List Summary
Stonemeade Subdivision

Nashville, Davidson County, Tennessee
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SITE LOCATION 1 
Concrete Lined Ditch behind 204 & 208 Stillwater Circle 

 

 
 
Photo 1A: Separation and settlement of concrete lined ditch behind 204 and 208 Still Water Circle. 
Remove settled section, dowel into remaining at both ends, and replace section of concrete lining. 
 
 

 
 
Photo 1B: Separation and settlement of concrete lined channel behind 204 and 208 Still Water Circle. 
Concrete ditch lining broken upstream of settlement location (about 15 feet) seen in background. 
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SITE LOCATION 2 
Concrete Lined Ditch behind 204 & 208 Stillwater Circle 

 

 
 
Photo 2A: Undercutting of concrete ditch lining just upstream of ditch junction. Undercutting depth 
about 5 inches. Approximate size of undercutting 2’W x 31’L x 9’ deep at west side of concrete lining. 
 
 

 
 
Photo 2B: Undercutting of concrete ditch lining just upstream of ditch junction. Undercutting depth 
about 5 inches. Approximate size of undercutting 2’W x 31’L x 9’ deep at west side of concrete lining. 
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SITE LOCATION 3 
Concrete Lined Ditch behind 204 & 208 Stillwater Circle 

 

 
 
Photo 3A: Undercutting of concrete ditch lining beginning downstream of ditch junction on east side of 
ditch. Approximate size of undercutting 2’W x 16’L x 5’ deep at eastside of concrete lining. 
 
 

 
 
Photo 3B: Undercutting of concrete ditch lining beginning downstream of ditch junction on east side of 
ditch. Approximate size of undercutting 2’W x 16’L x 5’ deep at eastside of concrete lining. 
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SITE LOCATION 4 
Concrete Lined Ditch behind 108 Rushing Brook Circle 

 

 
 
Photo 4A: Undercutting at end of concrete lined ditch due to lack of a toe wall at end of ditch lining. 
Scour hole to bedrock with signs of prior riprap removed. Toe wall indicated on plans was not installed. 

 
 

 
 
Photo 4B: Undercutting at end of concrete lined ditch due to lack of a toe wall at end of ditch lining. 
Scour hole to bedrock with signs of prior riprap removed. Toe wall indicated on plans was not installed. 
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SITE LOCATION 5 
Storm Sewer Line between 104 and 108 Rushing Brook Circle 

 

 
 
Photo 5A: 18 inch corrugated metal pipe almost completely plugged and unable to drain. Indications 
present that storm inlet upstream in roadway is completely plugged. Affected by high water in stream. 
 
 

 
 
Photo 5B: 18 inch corrugated metal pipe almost completely plugged and unable to drain. Indications 
present that storm inlet upstream in roadway is completely plugged. Affected by high water in stream. 
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SITE LOCATION 6 
Stonemeade Stream behind 5113 Millbrook Drive 

 

 
 
Photo 6A: Typical stream bank erosion at location. Signs of bedrock and high velocity present. Vertical 
banks with erosion of material from under adjacent trees. Approximate stream bank height is 5-6 feet. 
 
 

 
 
Photo 6B: Typical stream bank erosion and upstream to 4’x8’ box culvert under road. Vertical banks 
with exposed foundation drain pipe indicating loss of bank. Approximate bank height is 5-6 feet. 
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SITE LOCATION 7 
Storm Sewer Line between 313 and 317 Mill Run Circle 

 

 
 
Photo 7A: Partially plugged storm drain and outlet ditch to stream. 18 inch corrugated metal at plan 
grade of 1 percent. Outlet ditch (behind tree) flows right and should be cleaned out for positive drainage 
 
 

 
 

Photo 7B: Partially plugged storm drain and outlet ditch to stream. 18 inch corrugated metal at plan 
grade of 1 percent. Outlet ditch (behind tree) flows right and should be cleaned out for positive drainage
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SITE LOCATION 8 
Common Space and Backyard Flooding at 5036 Stonemeade Drive 

 

 
 
Photo 8A: Rear yard and common area flooding at back of property during high flow events. Shallow 
ditch at right from Collins Road overtops and flows left between residences at 5036 and 5032. 
 
 

 
 
Photo 8B: Rear yard and common area flooding at back of property during high flow events. Excess 
run-on discharge from Collins Road flows across area and between residences at 5036 and 5032. 
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SITE LOCATION 9 
Constructed Diversion Ditch behind 4713 to 4733 Holly Springs Road 

 

 
 
Photo 9A: Standing water due to lack of ditch slope and obstructions in channel. Debris line at right 
shows signs of recent high water in ditch. Install riprap lining and transition at end near Collins Road. 
 
 

 
 
Photo 9B: Standing water due to lack of ditch slope and obstructions in channel. Debris line at left 
shows signs of recent high water in ditch. Install riprap lining and transition at end near Collins Road. 
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SITE LOCATION 10 
Storm Sewer Line between 4628 and 4629 Sandy Creek Road 

 

 
 
Photo 10A: 18 inch corrugated metal pipe storm sewer line from cul-de-sac partially plugged. Ditch 
bottom has built-up sediment requiring removal to appropriate daylight location downstream. 
 
 

 
 
Photo 10B: 18 inch corrugated metal pipe storm sewer line from cul-de-sac partially plugged. Ditch 
bottom has built-up sediment requiring removal to appropriate daylight location downstream. 
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SITE LOCATION 11 
Storm Sewer Line between 5212 and 5216 Beech Ridge Road 

 

 
 
Photo 11A: 18 inch corrugated metal pipe storm sewer line from cul-de-sac partially plugged. Concrete 
headwall broken in several locations likely during original installation and backfilling operations. Outlet 
ditch below headwall partially obstructed with sediment. 
 
 
Photo 11B: N/A 
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SITE LOCATION 12 
Stonemeade Stream behind 5001 thru 5015 Stonemeade Drive 

 

 
 
Photo 12A: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Vertical stream banks to maximum height of approximately 6 feet.  
 
 

 
 
Photo 12B: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Vertical stream banks to maximum height of approximately 6 feet. 
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SITE LOCATION 12 (CONTINUED) 
Stonemeade Stream behind 5001 thru 5015 Stonemeade Drive 

 

 
 
Photo 12C: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Rear yard along Stonemeade Dr. showing proximity to top of bank (red line). 
 
 

 
 
Photo 12D: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Rear yard along Stonemeade Dr. showing proximity to top of bank (red line). 
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SITE LOCATION 12 (CONTINUED) 
Stonemeade Stream behind 5001 thru 5015 Stonemeade Drive 

 

 
 
Photo 12E: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Vertical stream banks to maximum height of approximately 6 feet. 
 
 

 
 
Photo 12F: Erosion and loss of stream bank at various locations along this reach of stream, both left 
and right sides of channel. Vertical stream banks to maximum height of approximately 6 feet. 
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SITE LOCATION 13 
Storm Sewer Line between 5017 and 5021 Stonemeade Drive 

 

 
 
Photo 13A: 24 inch corrugated metal pipe storm sewer line from roadway inlet partially plugged. Ditch 
bottom has built-up sediment requiring removal to adequate daylight location downstream of pipe end. 
 
 

 
 
Photo 13B: 24 inch corrugated metal pipe storm sewer line from roadway inlet partially plugged. Ditch 
bottom has built-up sediment requiring removal to adequate daylight location downstream of pipe end. 
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SITE LOCATION 14 
Channel Erosion behind 416 and 417 Ramble Wood Circle 

 

 
 
Photo 14A: Meander of drainage channel eroding rear property at 417 Ramble Wood. Material at 
outside of channel bend shows signs of erosion during high flow events. Section is in an S-curve. 
 
 

 
 
Photo 14B: Meander of drainage channel eroding rear property at 417 Ramble Wood. Material at 
outside of channel bend shows signs of erosion during high flow events. Section is in an S-curve. 



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Saw cutting, removal, disposal of concrete SY 10 40.00$            400.00$                        

Reshape and subgrade Prep, No. 57 stone LS 1 300.00$          300.00$                        

Drill, epoxy grout, set steel dowel bars EA 10 70.00$            700.00$                        

Concrete ditch paving (incl WWM reinforcment) CY 1.1 850.00$          935.00$                        

Backfill and grade edges w/ topsoil CY 1 250.00$          250.00$                        

Sod along edges approx 4' wide both sides SY 16 12.00$            192.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 2,927.00$                     

Mobilization @ 10% LS 1 292.70$          292.70$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 3,219.70$                     

Design and Engineering LS 1 1,200.00$       1,200.00$                     

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 1 400.00$          400.00$                        

TOTAL PROJECT COST 4,819.70$                  

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Concrete item is complete and includes forms, steel reinforcement, and finishing

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 1

204 & 208 Still Water Circle
Remove and replace existing ditch paving (approx. 90 SF)



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Misc grading, shaping, and compaction LS 1 200.00$          200.00$                        

Furnish and install fill dirt LS 1 150.00$          150.00$                        

Sod along edge approx 4' wide SY 14 15.00$            210.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 710.00$                        

Mobilization @ 10% LS 1 71.00$            71.00$                          

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 781.00$                        

Design and Engineering LS 1 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 1 -$                -$                             

TOTAL PROJECT COST 781.00$                     

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Unit prices consider small quantities

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 2

204 & 208 Still Water Circle
Repair erosion and undercutting at concrete lined ditch paving



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Misc grading, shaping, and compaction LS 1 200.00$          200.00$                        

Furnish and install fill dirt LS 1 150.00$          150.00$                        

Sod along edge approx 4' wide SY 8 12.00$            96.00$                          

Seeding w/ mulch remaining disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 596.00$                        

Mobilization @ 10% LS 1 59.60$            59.60$                          

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 655.60$                        

Design and Engineering LS 1 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 1 -$                -$                             

TOTAL PROJECT COST 655.60$                     

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 3

204 & 208 Still Water Circle
Repair erosion and undercuttion at concrete lined ditch paving



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Misc excavation, grading, and compaction LS 1 250.00$          250.00$                        

Drill, epoxy grout, set steel dowel bars EACH 6 70.00$            420.00$                        

Class A concrete and steel bar reinforcement CY 0.25 2,500.00$       625.00$                        

Class B Riprap Stone Toe Protection TON 5 48.00$            240.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 1,685.00$                     

Mobilization @ 10% LS 1 168.50$          168.50$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 1,853.50$                     

Design and Engineering LS 1 800.00$          800.00$                        

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 1 400.00$          400.00$                        

TOTAL PROJECT COST 3,053.50$                  

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Concrete item is complete and includes forms, steel reinforcement, and finishing

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 4

108 Rushing Brook Circle
Install reinforced concrete toe wall on end of existing concrete ditch paving



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control w/ sandbags cofferdam LS 1 350.00$          350.00$                        

Channel Excavation and material removal CY 8 75.00$            600.00$                        

Sediment containment system at Tributary LS 1 400.00$          400.00$                        

Hydro-Jetting 18" CMP Storm Sewer Line LF 100 8.00$              800.00$                        

Cleaning of Catchbasin (Double Inlet) LS 1 180.00$          180.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 2,480.00$                     

Mobilization for Grading operations LS 1 300.00$          300.00$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 2,780.00$                     

Design and Engineering LS 1 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 1 -$                -$                             

TOTAL PROJECT COST 2,780.00$                  

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Pipe length taken from original design plans

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 5

104 & 108 Rushing Brook Circle
Clean 18" storm sewer pipe and downstream ditch section to daylight



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control incl. instream diversion LS 1 2,000.00$       2,000.00$                     

Dewatering w/ Sediment Filter Bag EACH 1 750.00$          750.00$                        

Clearing and Grubbing incl. tree removal LS 1 2,500.00$       2,500.00$                     

Channel Excavation (unclassified) CY 80 27.00$            2,160.00$                     

Gabion, MSE, or Seg. Conc. Block Ret. wall SF 650 44.00$            28,600.00$                   

Borrow Excavation CY 0 13.00$            -$                             

Furnishing & Spreading Topsoil CY 15 35.00$            525.00$                        

Sodding (assume 135 LF X 4' wide) SY 60 7.00$              420.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 600.00$          600.00$                        

Remove and Reset existing fences LF 0 35.00$            -$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 37,555.00$                   

Mobilization @ 10% LS 1 3,755.50$       3,755.50$                     

City of Nashville (Plan Review/Permit Fees) LS 1 200.00$          200.00$                        

ARAP Permit Fee (TDEC) LS 1 500.00$          500.00$                        

TOTAL:  Construction 42,010.50$                   

Contingency (assume 5%) LS 1 2,100.53$       2,100.53$                     

Design and Engineering LS 1 8,500.00$       8,500.00$                     

Surveying and Geotechnical Exploration LS 1 6,000.00$       6,000.00$                     

Construction Inspection (per visit) EA 3 400.00$          1,200.00$                     

TOTAL PROJECT COST 59,811.03$                

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Assumed wall length=125', Assumed wall height=5' and slope yard remaining grade diff.

Erosion Control includes installation and removal of temp rock const entrance

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 6

5113 Millbrook Drive
Streambank Stabilization (125 LF assumed)



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control w/ sandbags cofferdam LS 0 300.00$          -$                             

Channel Excavation (unclassified) (hand work) CY 1 250.00$          250.00$                        

Containment System LS 0 750.00$          -$                             

Hydro-Jetting 18" CMP Storm Sewer Line LF 100 8.00$              800.00$                        

Cleaning of Catchbasin (Double inlet) LS 1 180.00$          180.00$                        

Seeding w/ mulch disturbed areas LS 1 150.00$          150.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 1,380.00$                     

Mobilization for Grading operations LS 0 300.00$          -$                             

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 1,380.00$                     

Design and Engineering LS 0 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 0 -$                -$                             

TOTAL PROJECT COST 1,380.00$                  

Assumptions:

Cleaning outlet ditch to daylight location assumed hand work due to access difficulties

Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Pipe length taken from original design plans

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 7

313 & 317 Mill Run Circle
Clean 18" storm sewer pipe and downstream ditch section to daylight



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control LS 1 700.00$          700.00$                        

Dewatering w/ Sediment Filter Bag EACH 0 750.00$          -$                             

Clearing and Grubbing incl. tree removal LS 1 1,200.00$       1,200.00$                     

Grading/Dozer Work w/ Operator HR 10 350.00$          3,500.00$                     

Gabion, MSE, or Seg. Conc. Block Ret. wall SF 0 44.00$            -$                             

Borrow Excavation CY 180 18.00$            3,240.00$                     

Furnishing & Spreading Topsoil CY 46 35.00$            1,610.00$                     

Sodding of ditch bottom (assumed 230' x 4') SY 102 7.00$              714.00$                        

Seeding w/ mulch disturbed areas LS 1 1,000.00$       1,000.00$                     

Remove and Reset existing fences LF 0 35.00$            -$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 11,964.00$                   

Mobilization at 10% LS 1 1,196.40$       1,196.40$                     

City of Nashville (Plan Review/Permit Fees) LS 1 200.00$          200.00$                        

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 13,360.40$                   

Contingency (assume 5%) LS 1 668.02$          668.02$                        

Design and Engineering LS 1 3,500.00$       3,500.00$                     

Topo and Boundary Surveying LS 1 3,800.00$       3,800.00$                     

Construction Inspection (per visit) EA 2 400.00$          800.00$                        

TOTAL PROJECT COST 22,128.42$                

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 8

5036 & 5032 Stonemeade Drive
Control excessive runon flows from upland areas with ditch or berm and raise corner of yard



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control LS 1 600.00$          600.00$                        

Dewatering w/ Sediment Filter Bag EACH 0 750.00$          -$                             

Clearing and Grubbing incl. tree removal LS 1 1,000.00$       1,000.00$                     

Grading and Excavation Work w/ Operator HR 8 350.00$          2,800.00$                     

Gabion, MSE, or Seg. Conc. Block Ret. wall SF 0 44.00$            -$                             

Borrow Excavation CY 0 18.00$            -$                             

Furnishing & Spreading Topsoil CY 0 26.00$            -$                             

Sodding of ditch bottom (assumed 550' x 10') SY 0 7.00$              -$                             

Seeding w/ mulch disturbed areas LS 1 1,000.00$       1,000.00$                     

Seeding w/o mulch ditch sides & bottom LS 1 500.00$          500.00$                        

Erosion Control Blanket (ditch bottom/sides) SY 855 3.25$              2,778.75$                     

Class A-1 Riprap at downstream end of ditch TON 12 46.00$            552.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 9,230.75$                     

Mobilization at 10% LS 1 923.08$          923.08$                        

City of Nashville (Plan Review/Permit Fees) LS 1 200.00$          200.00$                        

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 10,353.83$                   

Contingency (assume 5%) LS 1 517.69$          517.69$                        

Design and Engineering LS 1 2,800.00$       2,800.00$                     

Topographic and Site Surveying LS 1 1,800.00$       1,800.00$                     

Construction Inspection (per visit) EA 2 400.00$          800.00$                        

TOTAL PROJECT COST 16,271.52$                

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Assumed channel length=550 LF

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 9

Behind Addresses 4713 thru 4733 Holly Springs Road
Re-grade ditch slope for drainage of runon flows and to prevent overtopping



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control LS 0 300.00$          -$                             

Channel Excavation (unclassified) (hand work) CY 1.5 250.00$          375.00$                        

Containment System LS 0 750.00$          -$                             

Hydro-Jetting 18" CMP Storm Sewer Line LF 100 8.00$              800.00$                        

Cleaning of Catchbasin (Double inlet) LS 1 180.00$          180.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 200.00$          200.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 1,555.00$                     

Mobilization for Grading operations LS 0 300.00$          -$                             

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 1,555.00$                     

Design and Engineering LS 0 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 0 -$                -$                             

TOTAL PROJECT COST 1,555.00$                  

Assumptions:

Cleaning outlet ditch to daylight location assumed hand work due to access difficulties

Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Pipe length taken from original design plans

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 10

4629 and 4628 Sandy Creek Road
Clean 18" storm sewer pipe and downstream ditch section to daylight



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control LS 0 300.00$          -$                             

Concrete Headwall Removal and Disposal LS 1 400.00$          400.00$                        

Precast Headwall for 18" CMP pipe LS 1 1,500.00$       1,500.00$                     

Hydro-Jetting 18" CMP Storm Sewer Line LF 100 8.00$              800.00$                        

Cleaning of Catchbasin (Double inlet) LS 0 180.00$          -$                             

Seeding w/ mulch disturbed areas/haul route LS 1 500.00$          500.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 3,200.00$                     

Mobilization for Headwall work @ 10% LS 1 320.00$          320.00$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 3,520.00$                     

Design and Engineering LS 1 200.00$          200.00$                        

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 0 -$                -$                             

TOTAL PROJECT COST 3,720.00$                  

Assumptions:

Headwall price includes cost, delivery, installation, and grouting around pipe

Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Pipe length estimated from field observation and does not match original design plans (54')

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 11

5212 and 5216 Beech Ridge Road
Clean 18" storm sewer pipe and replace concrete headwall at 18" pipe end



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control incl. instream diversions LS 1 5,000.00$       5,000.00$                     

Dewatering w/ Sediment Filter Bag EACH 2 500.00$          1,000.00$                     

Clearing and Grubbing incl. tree removal LS 1 12,000.00$     12,000.00$                   

Channel Excavation (unclassified) CY 150 27.00$            4,050.00$                     

Seg. Concrete Block or Gabion Retaining wall SF 2790 44.00$            122,760.00$                 

Borrow Excavation (unclassified) CY 300 13.00$            3,900.00$                     

Furnishing & Spreading Topsoil CY 60 35.00$            2,100.00$                     

Sodding (assume 600 LF X 4' wide) SY 267 7.00$              1,869.00$                     

Seeding w/ mulch remaining disturbed areas LS 1 2,500.00$       2,500.00$                     

Remove and Reset existing fences LF 550 22.00$            12,100.00$                   

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 167,279.00$                 

Mobilization at 5% LS 1 8,363.95$       8,363.95$                     

City of Nashville (Plan Review/Permit Fees) LS 1 200.00$          200.00$                        

ARAP Permit Fee (TDEC) LS 1 500.00$          500.00$                        

TOTAL:  Construction 176,342.95$                 

Contingency (assume 5%) LS 1 8,817.15$       8,817.15$                     

Design and Engineering, Permits LS 1 18,500.00$     18,500.00$                   

Surveying and Geotechnical Exploration LS 1 12,000.00$     12,000.00$                   

Construction Inspection (per visit) EA 8 400.00$          3,200.00$                     

TOTAL PROJECT COST 218,860.10$              

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Assumed average wall height=4.5' and slope yard remaining grade diff.

Erosion Control includes installation and removal of temp rock const entrance off Millbrook Drive

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 12

Stream behind 5001 thru 5025 Stonemeade Drive
Streambank Stabilization (xxxx LF assumed)



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion Control LS 0 300.00$          -$                             

Channel Excavation (unclassified) & disposal CY 4 150.00$          600.00$                        

Hydro-Jetting 24" CMP Storm Sewer Line LF 55 10.00$            550.00$                        

Cleaning of Catchbasin (Double inlet) LS 1 180.00$          180.00$                        

Seeding w/o mulch ditch sides & bottom LS 1 150.00$          150.00$                        

Erosion Control Blanket (ditch bottom/sides) SY 40 12.00$            480.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 200.00$          200.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 2,160.00$                     

Mobilization for Grading operations LS 1 300.00$          300.00$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 2,460.00$                     

Design and Engineering LS 0 -$                -$                             

Surveying and/or Geotechnical Exploration LS 0 -$                -$                             

Construction Inspection (per visit) EA 0 -$                -$                             

TOTAL PROJECT COST 2,460.00$                  

Assumptions:

Cleaning outlet ditch to daylight location assumed at 35 LF. Unit costs consider small quantities

Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Pipe length taken from original design plans

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 13

5017 and 5021 Stonemeade Drive
Clean 24" storm sewer pipe and downstream ditch section to daylight



CONSTRUCTION DESCRIPTION UNIT QUANTITY UNIT COST EXTENDED AMOUNT

Erosion control incl. instream diversion LS 1 500.00$          500.00$                        

Dewatering w/ Sediment Filter Bag EACH 1 750.00$          750.00$                        

Clearing and Grubbing incl. tree removal LS 1 1,200.00$       1,200.00$                     

Channel Excavation (unclassified) CY 5 65.00$            325.00$                        

Gabion, MSE, or Seg. Conc. Block Ret. wall SF 120 44.00$            5,280.00$                     

Borrow Excavation CY 40 15.00$            600.00$                        

Furnishing & Spreading Topsoil CY 10 35.00$            350.00$                        

Sodding (assume 40 LF X 4' wide) SY 18 7.00$              126.00$                        

Seeding w/ mulch remaining disturbed areas LS 1 500.00$          500.00$                        

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

-$                             

SUBTOTAL:  Construction 9,631.00$                     

Mobilization @ 10% LS 1 963.10$          963.10$                        

City of Nashville (Plan Review/Permit Fees) LS 0 200.00$          -$                             

ARAP Permit Fee (TDEC) LS 0 500.00$          -$                             

TOTAL:  Construction 10,594.10$                   

Contingency (assume 10%) access Difficulty LS 1 1,059.41$       1,059.41$                     

Design and Engineering LS 1 5,500.00$       5,500.00$                     

Surveying and/or Geotechnical Exploration LS 1 2,000.00$       2,000.00$                     

Construction Inspection (per visit) EA 2 400.00$          800.00$                        

TOTAL PROJECT COST 19,953.51$                

Assumptions:
Unit prices include all labor, overhead, profit and insurance unless otherwise noted

Assumed wall length=40', Assumed wall height=3' and slope yard remaining grade diff.

Channel excavation includes hoe-ram misc rock outcroppings

PRELIMINARY OPINION OF PROBABLE COST

Site Location No. 14

416 & 417 Ramble Wood Circle
Streambank Stabilization (40 LF assumed)
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Stonemeade - Sites 6 and 12

Basin Characteristics

Parameter Code Parameter Description Value Unit

CONTDA Area that  contributes flow to a point  on a stream 0.26 square miles

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin divide -  main channel method not known 147.56 feet  per mi

DRNAREA Area that  drains to a point  on a stream 0.26 square miles

HA1PCT Percent of area within Hydrologic Area 1 0 percent

Peak-Flow Statistics Parameters[MultiVariable Area 3 CDA LT 30.2]

Parameter Code Parameter Name Value Units Min Limit Max Limit

CONTDA Contribut ing Drainage Area 0.26 square miles 0.173 30.2

CSL10_85 Stream Slope 10 and 85 Method 147.56 feet  per mi 2.12 132

Peak-Flow Statistics Disclaimers[MultiVariable Area 3 CDA LT 30.2]

Region ID: TN

Workspace ID: TN20191008202941252000

Clicked Point (Latitude, Longitude): 36.04171, -86.96595

Time: 2019-10-08 15:29:57 -0500

StreamStats 1 of 2

https://streamstats.usgs.gov/ss/ 10/8/2019 3:31 PM



One or more of  the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report[MultiVariable Area 3 CDA LT 30.2]

Statistic Value Unit

2 Year Peak Flood 96.4 ft^3/s

5 Year Peak Flood 160 ft^3/s

10 Year Peak Flood 205 ft^3/s

25 Year Peak Flood 264 ft^3/s

50 Year Peak Flood 310 ft^3/s

100 Year Peak Flood 355 ft^3/s

500 Year Peak Flood 459 ft^3/s

Peak-Flow Statistics Citations

Law, G.S.,  and Tasker G.D.,2003, Flood-Frequency Prediction Methods for Unregulated Streams of Tennessee, 2000: U.S. Geological Survey Water-Resources Investigations Report 03-4176, 79p. (http://pubs.usgs.gov/wri/wri034176/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and

approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or

implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any

damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.8

StreamStats 2 of 2

https://streamstats.usgs.gov/ss/ 10/8/2019 3:31 PM



Stonemeade - Site 14 Peak Flow

Basin Characteristics

Parameter Code Parameter Description Value Unit

CONTDA Area that  contributes flow to a point  on a stream 0.1 square miles

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin divide -  main channel method not known 232.77 feet  per mi

Peak-Flow Statistics Parameters[MultiVariable Area 3 CDA LT 30.2]

Parameter Code Parameter Name Value Units Min Limit Max Limit

CONTDA Contribut ing Drainage Area 0.1 square miles 0.173 30.2

CSL10_85 Stream Slope 10 and 85 Method 232.77 feet  per mi 2.12 132

Peak-Flow Statistics Disclaimers[MultiVariable Area 3 CDA LT 30.2]

One or more of  the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report[MultiVariable Area 3 CDA LT 30.2]

Region ID: TN

Workspace ID: TN20191008202458196000

Clicked Point (Latitude, Longitude): 36.04252, -86.96520

Time: 2019-10-08 15:25:15 -0500

StreamStats 1 of 2

https://streamstats.usgs.gov/ss/ 10/8/2019 3:26 PM



Statistic Value Unit

2 Year Peak Flood 45.5 ft^3/s

5 Year Peak Flood 77.1 ft^3/s

10 Year Peak Flood 99.8 ft^3/s

25 Year Peak Flood 129 ft^3/s

50 Year Peak Flood 153 ft^3/s

100 Year Peak Flood 175 ft^3/s

500 Year Peak Flood 228 ft^3/s

Peak-Flow Statistics Citations

Law, G.S.,  and Tasker G.D.,2003, Flood-Frequency Prediction Methods for Unregulated Streams of Tennessee, 2000: U.S. Geological Survey Water-Resources Investigations Report 03-4176, 79p. (http://pubs.usgs.gov/wri/wri034176/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and

approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or

implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any

damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.8

StreamStats 2 of 2

https://streamstats.usgs.gov/ss/ 10/8/2019 3:26 PM



NOAA Atlas 14, Volume 2, Version 3

Location name: Nashville, Tennessee, USA*

Latitude: 36.0425°, Longitude: -86.9649°

Elevation: m/ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.394

(0.366-0.427)
0.463

(0.430-0.503)
0.535

(0.495-0.581)
0.593

(0.548-0.643)
0.667

(0.612-0.723)
0.722

(0.660-0.783)
0.778

(0.706-0.845)
0.833

(0.750-0.905)
0.903

(0.803-0.985)
0.958

(0.843-1.05)

10-min
0.629

(0.585-0.683)
0.741

(0.688-0.805)
0.857

(0.793-0.931)
0.948

(0.877-1.03)
1.06

(0.976-1.15)
1.15

(1.05-1.25)
1.24

(1.12-1.34)
1.32

(1.19-1.44)
1.43

(1.27-1.56)
1.51

(1.33-1.65)

15-min
0.787

(0.731-0.854)
0.931

(0.864-1.01)
1.08

(1.00-1.18)
1.20

(1.11-1.30)
1.35

(1.24-1.46)
1.46

(1.33-1.58)
1.56

(1.42-1.70)
1.67

(1.50-1.81)
1.80

(1.60-1.96)
1.89

(1.67-2.07)

30-min
1.08

(1.00-1.17)
1.29

(1.19-1.40)
1.54

(1.43-1.67)
1.74

(1.61-1.89)
2.00

(1.83-2.16)
2.19

(2.00-2.38)
2.39

(2.17-2.60)
2.59

(2.33-2.82)
2.86

(2.54-3.12)
3.07

(2.70-3.35)

60-min
1.35

(1.25-1.46)
1.61

(1.50-1.75)
1.97

(1.83-2.15)
2.26

(2.09-2.46)
2.66

(2.44-2.88)
2.97

(2.72-3.22)
3.30

(2.99-3.58)
3.64

(3.27-3.95)
4.10

(3.65-4.48)
4.47

(3.94-4.90)

2-hr
1.58

(1.46-1.71)
1.88

(1.75-2.05)
2.30

(2.12-2.50)
2.63

(2.43-2.86)
3.09

(2.83-3.36)
3.47

(3.15-3.76)
3.85

(3.48-4.19)
4.26

(3.82-4.63)
4.82

(4.26-5.26)
5.27

(4.62-5.78)

3-hr
1.71

(1.59-1.86)
2.05

(1.90-2.23)
2.49

(2.30-2.71)
2.86

(2.63-3.10)
3.36

(3.07-3.64)
3.77

(3.43-4.09)
4.20

(3.79-4.56)
4.64

(4.16-5.06)
5.27

(4.66-5.75)
5.77

(5.04-6.32)

6-hr
2.09

(1.93-2.29)
2.49

(2.30-2.73)
3.03

(2.79-3.31)
3.48

(3.19-3.80)
4.10

(3.74-4.48)
4.62

(4.18-5.04)
5.16

(4.63-5.64)
5.74

(5.10-6.28)
6.55

(5.74-7.18)
7.20

(6.23-7.92)

12-hr
2.50

(2.32-2.73)
2.99

(2.76-3.25)
3.63

(3.35-3.95)
4.16

(3.83-4.53)
4.90

(4.48-5.34)
5.51

(5.00-5.99)
6.16

(5.54-6.70)
6.83

(6.10-7.45)
7.78

(6.84-8.50)
8.54

(7.43-9.37)

24-hr
3.03

(2.84-3.25)
3.62

(3.39-3.88)
4.41

(4.12-4.72)
5.05

(4.72-5.41)
5.94

(5.53-6.35)
6.66

(6.18-7.12)
7.41

(6.85-7.91)
8.19

(7.54-8.74)
9.26

(8.46-9.89)
10.1

(9.19-10.8)

2-day
3.60

(3.37-3.85)
4.30

(4.03-4.60)
5.26

(4.93-5.62)
6.04

(5.65-6.45)
7.14

(6.66-7.61)
8.04

(7.46-8.56)
8.98

(8.30-9.56)
9.97

(9.16-10.6)
11.4

(10.3-12.1)
12.5

(11.3-13.3)

3-day
3.82

(3.59-4.08)
4.56

(4.29-4.87)
5.56

(5.22-5.94)
6.37

(5.97-6.79)
7.50

(7.00-7.98)
8.40

(7.82-8.94)
9.35

(8.65-9.95)
10.3

(9.52-11.0)
11.7

(10.7-12.5)
12.8

(11.6-13.7)

4-day
4.04

(3.80-4.31)
4.83

(4.54-5.15)
5.87

(5.52-6.26)
6.71

(6.29-7.14)
7.85

(7.34-8.35)
8.77

(8.17-9.32)
9.72

(9.01-10.3)
10.7

(9.88-11.4)
12.0

(11.0-12.8)
13.1

(11.9-14.0)

7-day
4.80

(4.53-5.12)
5.74

(5.40-6.11)
6.98

(6.56-7.43)
7.98

(7.49-8.49)
9.38

(8.77-9.97)
10.5

(9.79-11.2)
11.7

(10.8-12.4)
12.9

(11.9-13.7)
14.7

(13.4-15.6)
16.0

(14.6-17.1)

10-day
5.50

(5.20-5.83)
6.55

(6.19-6.94)
7.88

(7.45-8.35)
8.94

(8.43-9.47)
10.4

(9.77-11.0)
11.5

(10.8-12.2)
12.7

(11.9-13.4)
13.9

(12.9-14.7)
15.5

(14.3-16.4)
16.7

(15.4-17.8)

20-day
7.48

(7.10-7.90)
8.86

(8.41-9.35)
10.4

(9.90-11.0)
11.7

(11.0-12.3)
13.2

(12.5-13.9)
14.4

(13.6-15.2)
15.6

(14.7-16.4)
16.7

(15.7-17.7)
18.2

(17.0-19.2)
19.3

(17.9-20.4)

30-day
9.18

(8.72-9.65)
10.8

(10.3-11.4)
12.6

(12.0-13.3)
14.0

(13.3-14.7)
15.8

(14.9-16.6)
17.1

(16.2-18.0)
18.4

(17.4-19.4)
19.7

(18.6-20.8)
21.4

(20.0-22.6)
22.6

(21.1-23.9)

45-day
11.5

(11.0-12.1)
13.5

(12.9-14.2)
15.6

(14.8-16.3)
17.1

(16.3-18.0)
19.1

(18.1-20.0)
20.6

(19.5-21.6)
22.0

(20.8-23.1)
23.4

(22.1-24.6)
25.1

(23.6-26.4)
26.4

(24.7-27.8)

60-day
13.9

(13.2-14.6)
16.3

(15.5-17.1)
18.6

(17.7-19.6)
20.4

(19.4-21.4)
22.5

(21.4-23.7)
24.1

(22.9-25.3)
25.6

(24.3-26.9)
27.0

(25.5-28.4)
28.6

(27.0-30.2)
29.8

(28.1-31.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for

a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 2, Version 3

Location name: Nashville, Tennessee, USA*

Latitude: 36.0425°, Longitude: -86.9649°

Elevation: m/ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
4.73

(4.39-5.12)
5.56

(5.16-6.04)
6.42

(5.94-6.97)
7.12

(6.58-7.72)
8.00

(7.34-8.68)
8.66

(7.92-9.40)
9.34

(8.47-10.1)
10.00

(9.00-10.9)
10.8

(9.64-11.8)
11.5

(10.1-12.6)

10-min
3.77

(3.51-4.10)
4.45

(4.13-4.83)
5.14

(4.76-5.59)
5.69

(5.26-6.17)
6.37

(5.86-6.92)
6.91

(6.31-7.48)
7.42

(6.73-8.06)
7.92

(7.13-8.61)
8.57

(7.62-9.35)
9.05

(7.97-9.90)

15-min
3.15

(2.92-3.42)
3.72

(3.46-4.05)
4.34

(4.01-4.71)
4.80

(4.44-5.20)
5.39

(4.95-5.84)
5.83

(5.32-6.32)
6.25

(5.67-6.79)
6.66

(6.00-7.24)
7.19

(6.39-7.84)
7.57

(6.67-8.28)

30-min
2.16

(2.00-2.34)
2.57

(2.39-2.80)
3.08

(2.85-3.35)
3.48

(3.21-3.77)
3.99

(3.66-4.33)
4.39

(4.01-4.76)
4.79

(4.34-5.20)
5.19

(4.67-5.64)
5.72

(5.09-6.24)
6.13

(5.40-6.71)

60-min
1.35

(1.25-1.46)
1.61

(1.50-1.75)
1.97

(1.83-2.15)
2.26

(2.09-2.46)
2.66

(2.44-2.88)
2.97

(2.72-3.22)
3.30

(2.99-3.58)
3.64

(3.27-3.95)
4.10

(3.65-4.48)
4.47

(3.94-4.90)

2-hr
0.788

(0.730-0.856)
0.942

(0.872-1.02)
1.15

(1.06-1.25)
1.32

(1.21-1.43)
1.55

(1.42-1.68)
1.73

(1.58-1.88)
1.93

(1.74-2.09)
2.13

(1.91-2.32)
2.41

(2.13-2.63)
2.64

(2.31-2.89)

3-hr
0.571

(0.529-0.620)
0.682

(0.631-0.742)
0.830

(0.767-0.901)
0.951

(0.876-1.03)
1.12

(1.02-1.21)
1.25

(1.14-1.36)
1.40

(1.26-1.52)
1.55

(1.39-1.68)
1.75

(1.55-1.92)
1.92

(1.68-2.10)

6-hr
0.350

(0.323-0.382)
0.416

(0.384-0.456)
0.506

(0.466-0.553)
0.581

(0.533-0.634)
0.685

(0.624-0.748)
0.772

(0.698-0.842)
0.862

(0.773-0.941)
0.958

(0.851-1.05)
1.09

(0.958-1.20)
1.20

(1.04-1.32)

12-hr
0.208

(0.192-0.226)
0.248

(0.229-0.270)
0.301

(0.278-0.328)
0.345

(0.317-0.376)
0.407

(0.372-0.443)
0.458

(0.415-0.497)
0.511

(0.460-0.556)
0.567

(0.506-0.618)
0.646

(0.568-0.706)
0.709

(0.616-0.778)

24-hr
0.126

(0.118-0.135)
0.151

(0.141-0.162)
0.184

(0.172-0.197)
0.210

(0.196-0.225)
0.248

(0.230-0.265)
0.278

(0.258-0.297)
0.309

(0.285-0.330)
0.341

(0.314-0.364)
0.386

(0.353-0.412)
0.422

(0.383-0.451)

2-day
0.075

(0.070-0.080)
0.090

(0.084-0.096)
0.109

(0.103-0.117)
0.126

(0.118-0.134)
0.149

(0.139-0.159)
0.167

(0.155-0.178)
0.187

(0.173-0.199)
0.208

(0.191-0.221)
0.237

(0.216-0.252)
0.260

(0.235-0.278)

3-day
0.053

(0.050-0.057)
0.063

(0.060-0.068)
0.077

(0.073-0.083)
0.088

(0.083-0.094)
0.104

(0.097-0.111)
0.117

(0.109-0.124)
0.130

(0.120-0.138)
0.143

(0.132-0.153)
0.162

(0.148-0.173)
0.178

(0.161-0.190)

4-day
0.042

(0.040-0.045)
0.050

(0.047-0.054)
0.061

(0.057-0.065)
0.070

(0.066-0.074)
0.082

(0.077-0.087)
0.091

(0.085-0.097)
0.101

(0.094-0.108)
0.111

(0.103-0.118)
0.125

(0.115-0.133)
0.136

(0.124-0.146)

7-day
0.029

(0.027-0.030)
0.034

(0.032-0.036)
0.042

(0.039-0.044)
0.048

(0.045-0.051)
0.056

(0.052-0.059)
0.063

(0.058-0.066)
0.070

(0.065-0.074)
0.077

(0.071-0.082)
0.087

(0.080-0.093)
0.095

(0.087-0.102)

10-day
0.023

(0.022-0.024)
0.027

(0.026-0.029)
0.033

(0.031-0.035)
0.037

(0.035-0.039)
0.043

(0.041-0.046)
0.048

(0.045-0.051)
0.053

(0.049-0.056)
0.058

(0.054-0.061)
0.064

(0.060-0.068)
0.070

(0.064-0.074)

20-day
0.016

(0.015-0.016)
0.018

(0.018-0.019)
0.022

(0.021-0.023)
0.024

(0.023-0.026)
0.028

(0.026-0.029)
0.030

(0.028-0.032)
0.032

(0.031-0.034)
0.035

(0.033-0.037)
0.038

(0.035-0.040)
0.040

(0.037-0.043)

30-day
0.013

(0.012-0.013)
0.015

(0.014-0.016)
0.018

(0.017-0.018)
0.019

(0.018-0.020)
0.022

(0.021-0.023)
0.024

(0.022-0.025)
0.026

(0.024-0.027)
0.027

(0.026-0.029)
0.030

(0.028-0.031)
0.031

(0.029-0.033)

45-day
0.011

(0.010-0.011)
0.013

(0.012-0.013)
0.014

(0.014-0.015)
0.016

(0.015-0.017)
0.018

(0.017-0.019)
0.019

(0.018-0.020)
0.020

(0.019-0.021)
0.022

(0.020-0.023)
0.023

(0.022-0.024)
0.024

(0.023-0.026)

60-day
0.010

(0.009-0.010)
0.011

(0.011-0.012)
0.013

(0.012-0.014)
0.014

(0.013-0.015)
0.016

(0.015-0.016)
0.017

(0.016-0.018)
0.018

(0.017-0.019)
0.019

(0.018-0.020)
0.020

(0.019-0.021)
0.021

(0.020-0.022)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a

given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 16, Sep 16, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 12, 2014—Aug 
13, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AmC3 Armour silt loam, 5 to 15 
percent slopes, severely 
eroded

11.2 15.4%

Ar Arrington silt loam, 0 to 2 
percent slopes, occasionally 
flooded

13.2 18.2%

ByB Byler silt loam, 2 to 5 percent 
slopes

17.5 24.1%

MmC Mimosa silt loam, 5 to 12 
percent slopes, eroded

17.2 23.7%

MmD Mimosa silt loam, 12 to 25 
percent slopes

7.6 10.5%

Oc Ocana gravelly silt loam, 0 to 3 
percent slopes, occasionally 
flooded

5.9 8.1%

Totals for Area of Interest 72.5 100.0%

Soil Map—Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AmC3 Armour silt loam, 5 to 15 
percent slopes, 
severely eroded

B 11.2 15.4%

Ar Arrington silt loam, 0 to 
2 percent slopes, 
occasionally flooded

B 13.2 18.2%

ByB Byler silt loam, 2 to 5 
percent slopes

C/D 17.5 24.1%

MmC Mimosa silt loam, 5 to 
12 percent slopes, 
eroded

C 17.2 23.7%

MmD Mimosa silt loam, 12 to 
25 percent slopes

C 7.6 10.5%

Oc Ocana gravelly silt loam, 
0 to 3 percent slopes, 
occasionally flooded

A 5.9 8.1%

Totals for Area of Interest 72.5 100.0%

Hydrologic Soil Group—Davidson County, Tennessee
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Web Soil Survey
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Davidson County, Tennessee

Oc—Ocana gravelly silt loam, 0 to 3 percent slopes, 
occasionally flooded

Map Unit Setting
National map unit symbol: 2td2s
Elevation: 500 to 850 feet
Mean annual precipitation: 48 to 58 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 230 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ocana and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Ocana

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium derived from limestone and 

siltstone

Typical profile
Ap - 0 to 8 inches: gravelly silt loam
Bw - 8 to 50 inches: gravelly silt loam
C - 50 to 62 inches: gravelly loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w

Map Unit Description: Ocana gravelly silt loam, 0 to 3 percent slopes, occasionally flooded---
Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Arrington
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Skidmore
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Lindell
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Humphreys
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 16, Sep 16, 2018

Map Unit Description: Ocana gravelly silt loam, 0 to 3 percent slopes, occasionally flooded---
Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Davidson County, Tennessee

MmD—Mimosa silt loam, 12 to 25 percent slopes

Map Unit Setting
National map unit symbol: kkns
Elevation: 500 to 1,100 feet
Mean annual precipitation: 48 to 54 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 205 days
Farmland classification: Not prime farmland

Map Unit Composition
Mimosa and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Mimosa

Setting
Landform: Hillslopes
Landform position (three-dimensional): Side slope
Parent material: Clayey residuum weathered from limestone

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 14 inches: silty clay
H3 - 14 to 55 inches: clay
R - 55 to 65 inches: bedrock

Properties and qualities
Slope: 12 to 25 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very 

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

Data Source Information

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 16, Sep 16, 2018

Map Unit Description: Mimosa silt loam, 12 to 25 percent slopes---Davidson County, 
Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Davidson County, Tennessee

MmC—Mimosa silt loam, 5 to 12 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2td2v
Elevation: 500 to 850 feet
Mean annual precipitation: 48 to 58 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Not prime farmland

Map Unit Composition
Mimosa and similar soils: 78 percent
Minor components: 22 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Mimosa

Setting
Landform: Escarpments
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, convex
Across-slope shape: Linear, convex
Parent material: Clayey residuum weathered from limestone

Typical profile
Ap - 0 to 6 inches: silt loam
Bt - 6 to 40 inches: clay
BC - 40 to 50 inches: clay
C - 50 to 55 inches: clay
R - 55 to 65 inches: bedrock

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: 31 to 72 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very 

low to moderately high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e

Map Unit Description: Mimosa silt loam, 5 to 12 percent slopes, eroded---Davidson County, 
Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Dellrose
Percent of map unit: 8 percent
Landform: Hillsides
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Armour
Percent of map unit: 7 percent
Landform: Stream terraces
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Gladdice
Percent of map unit: 4 percent
Landform: Escarpments
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Ashwood
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 16, Sep 16, 2018

Map Unit Description: Mimosa silt loam, 5 to 12 percent slopes, eroded---Davidson County, 
Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Davidson County, Tennessee

ByB—Byler silt loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: kkn7
Elevation: 400 to 700 feet
Mean annual precipitation: 48 to 55 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 205 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Byler and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Byler

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Parent material: Loamy alluvium over clayey residuum weathered 

from limestone

Typical profile
H1 - 0 to 9 inches: silt loam
H2 - 9 to 24 inches: silty clay loam
H3 - 24 to 44 inches: silty clay loam
H4 - 44 to 65 inches: clay

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: About 24 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 16 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D

Map Unit Description: Byler silt loam, 2 to 5 percent slopes---Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
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Davidson County, Tennessee

Ar—Arrington silt loam, 0 to 2 percent slopes, occasionally 
flooded

Map Unit Setting
National map unit symbol: 2td34
Elevation: 500 to 850 feet
Mean annual precipitation: 48 to 58 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 230 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Arrington and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Arrington

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium derived from limestone and siltstone

Typical profile
Ap - 0 to 26 inches: silt loam
B - 26 to 50 inches: silt loam
C - 50 to 79 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Very high (about 12.5 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B

Map Unit Description: Arrington silt loam, 0 to 2 percent slopes, occasionally flooded---
Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/4/2019
Page 1 of 2



Hydric soil rating: No

Minor Components

Egam
Percent of map unit: 4 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Armour
Percent of map unit: 2 percent
Landform: Stream terraces
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Lindell
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ocana
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Davidson County, Tennessee
Survey Area Data: Version 16, Sep 16, 2018

Map Unit Description: Arrington silt loam, 0 to 2 percent slopes, occasionally flooded---
Davidson County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Davidson County, Tennessee

AmC3—Armour silt loam, 5 to 15 percent slopes, severely 
eroded

Map Unit Setting
National map unit symbol: kkmx
Elevation: 450 to 700 feet
Mean annual precipitation: 46 to 60 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 190 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Armour and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Armour

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Parent material: Loamy alluvium derived from interbedded 

sedimentary rock

Typical profile
H1 - 0 to 5 inches: silt loam
H2 - 5 to 41 inches: silty clay loam
H3 - 41 to 66 inches: silty clay loam

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B

Map Unit Description: Armour silt loam, 5 to 15 percent slopes, severely eroded---Davidson 
County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Original Subdivision Design Plans 

TDOT Bridge Inspection Report 

Design Concept – Site 8 

Design Concept – Site 6 and 12 

Design Concept – Site 14 

Line T Pipe Analysis – Site 13 
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NATIONAL BRIDGE INVENTORY
TENNESSEE INVENTORY AND APPRAISAL REPORT

COUNTY: DAVIDSON

ROUTE: 0E506

SPECIAL CASE: 0

COUNTY SEQUENCE: 1

LOG MILE: 0.03

BRIDGE ID NUMBER: 190E5060001

BRIDGE OWNER: CITY OF  GOODLETTSVILLE

FIPS CODE: 52006

 ROAD NAME: STONEMEADE DR.

CROSSING: BRANCH

LOCATION: STONEMEADE DR-NASHVILLE SUFFICIENCY RATING: 82.5

IDENTIFICATION CLASSIFICATION
(16a,b) LATITUDE: 36.04062N DEGREES

(17a,b) LONGITUDE: 86.96235 DEGREESW

(98a) BORDER BRIDGE STATE CODE: N/A

(98b) PERCENT SHARE: N/A

(99) BORDER BRIDGE NUMBER: NOT APPLICABLE

BRIDGE TYPE AND MATERIAL
(43a) MAIN SPAN MATERIAL: CONCRETE CONTINUOUS

(44a) APPR SPAN MATERIAL: NOT APPLICABLE

(45) NUMBER OF MAIN SPANS: 2

(46) NUMBER OF APPROACH SPANS: 0

(107) TYPE OF DECK: CONCRETE CAST-IN-PLACE

(108) TYPE OF WEARING SURFACE AND DECK PROTECTION:

A) TYPE OF SURFACE: MONOLITHIC CONCRETE

B) TYPE MEMBRANE: NOT APPLICABLE

C) TYPE PROTECTION: EPOXY COATED REINFORCING

AGE AND SERVICE
(27)   YEAR THE BRIDGE WAS BUILT: 1990

(106) YEAR THE BRIDGE WAS REHABILITATED: N/A

(42a) SERVICE ON BRIDGE: HIGHWAY-PEDESTRIAN

(42b) UNDER BRIDGE: WATERWAY

(28a) NUMBER OF LANES CARRIED BY BRIDGE: 2

(28b) NUMBER OF LANES UNDER THE BRIDGE: 0

GEOMETRIC DATA
(48) MAXIMUM SPAN LENGTH: 17.4 FT

FT(49) TOTAL BRIDGE LENGTH: 38.1

(50a) LEFT SIDEWALK WIDTH: 5.6 FT

(50b) RIGHT SIDEWALK WIDTH: 5.6

(51) BRIDGE CURB TO CURB WIDTH:  30.2  FT

(52) BRIDGE OUT TO OUT WIDTH:  44  FT

FT(32) APPROACH ROADWAY (W/ SHLDS) WIDTH: 30.2

(33) BRIDGE MEDIAN: NO MEDIAN

(34) BRIDGE SKEW:  35  DEGREES

(35) BRIDGE FLARE: NO FLARE

(520) MIN VERTICAL CLEARANCE OVER RD: NO RESTRICTION

(47) MIN HORIZONTAL CLEARANCE ON ROADWAY: 30.2 FT

(54a) VERT UNDERCLR: NOT A HIGHWAY OR RAILROAD

(54b) MIN VERTICAL UNDERCLEARANCE: NOT APPLICABLE

(55a) HORZ UNDERCLR: NOT A HIGHWAY OR RAILROAD

(55b) MIN HORZ UNDERCLR ON RIGHT: NOT APPLICABLE

(56)   MIN HORZ UNDERCLR ON LEFT: NOT APPLICABLE

NAVIGATION DATA
(38)   NAV CONTROL: NO NAVIGATION CONTROL

(39)   NAVIGATION VERTICAL CLEARANCE: N/A

(116) LIFT BRIDGE VERT CLEARANCE: N/A

(40)   NAVIGATION HORZ CLEARANCE: N/A

(112) MEETS NBIS BRIDGE LENGTH: YES

(104) NATIONAL HIGHWAY SYSTEM: NOT A NHS ROUTE

(26)   FUNCTIONAL CLASS: LOCAL CITY STREET

(101) PARALLEL BRIDGE: NO PARALLEL BRIDGE

(102) TRAFFIC DIR: 2-WAY TRAFFIC

(103) TEMPORARY BRIDGE: NOT APPLICABLE

(110) NATIONAL TRUCK ROUTE: NOT ON TRUCK NETWORK

(37)   HISTORICAL CLASS: HISTORICAL SIGNIFICANCE HAS 
NOT BEEN DETERMINED

CONDITION RATINGS
(58) DECK: N

(59) SUPERSTRUCTURE: N

(60) SUBSTRUCTURE: N

(61) STREAM CHANNEL AND CHANNEL PROTECTION: 7

(62) CULVERT CONDITION (IF APPLICABLE): 6

DESIGN LOAD AND WEIGHT POSTING
(31) DESIGN LOADING: HS-20-44

WEIGHT POSTING (2 AXLE VEHICLES): ALL LEGAL LOADS

WEIGHT POSTING (3 OR MORE AXLES): ALL LEGAL LOADS

(70) BRIDGE POSTING CODE: 5

(41) WT POSTING STATUS: OPEN

APPRAISAL
(67) STRUCTURAL EVALUATION: 6

(68) DECK GEOMETRY: 4

(69) UNDERCLEARANCE RATING: N

(71) WATERWAY ADEQUACY: 7

(72) APPROACH ROADWAY ALIGNMENT: 8

(36) TRAFFIC SAFETY FEATURES: 0NNN

(113) SCOUR CONDITION RATING: 8

RECOMMENDED IMPROVEMENTS

FT

(76)   LENGTH OF BRIDGE IMPROVEMENT: N/A

(94)   BRIDGE IMPROVEMENT COST:

(95)   ROADWAY IMPROVEMENT COST:

(96)   TOTAL PROJECT COST:

(97)   YEAR OF IMPROVEMENT COST ESTIMATE:

INSPECTION DATES

(91) REGULAR INSPECTION FREQUENCY (MONTHS): 24

(93b) DATE OF LAST UNDERWATER INSP (MO/YR): N/A

(92b) UNDERWATER INSP FREQUENCY (MONTHS): N

(93c) DATE OF SPECIAL INSPECTION (MO/YR): N/A

(92c) SPECIAL INSP  FREQUENCY (MONTHS): N

(90) DATE OF LAST REGULAR INSPECTION: 6/1/2017

(75)  TYPE OF WORK: NOT APPLICABLE

16-Apr-19
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Previously designed diversion ditch 

Design Concept 
Project Site No. 8 

Stonemeade Subdivision 
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Advantages for Site 6 
 6000 lbs. precast blocks, 10500 lbs w/ gravel fill 
 Various available face patterns match natural rock 
 Geogrids may be eliminated in some design 

based on height, stone weight, & shear 
 

Stream Side 

Design Concept 
Project Site No. 6 and 12 
Stonemeade Subdivision 

Not to Scale 



 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Advantages for Site 14 
 Easy to transport and assemble onsite 
 Allows for smaller construction equipment 
 Can be vegetated for enhanced appearance 
 

Design Concept 
Project Site No. 14 

Stonemeade Subdivision 
Not to Scale 



Hydraulic Analysis Report

Project Data

Project Title: Stonemeade Site 13

Designer: 

Project Date: Friday, October 25, 2019

Project Units:  U.S. Customary Units

Notes:

Channel Analysis: Line T - 24" CMP 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0048 ft/ft 

Manning's n:  0.0240 

Depth: 1.0000 ft 

Result Parameters 

Flow: 4.2448 cfs 

Area of Flow: 1.5708 ft^2 

Wetted Perimeter: 3.1416 ft 

Hydraulic Radius: 0.5000 ft 

Average Velocity: 2.7023 ft/s 

Top Width: 2.0000 ft 

Froude Number:  0.5374 

Critical Depth: 0.7236 ft 

Critical Velocity: 4.1406 ft/s 

Critical Slope: 0.0153 ft/ft 

Critical Top Width: 1.92 ft 

Calculated Max Shear Stress: 0.2995 lb/ft^2 

Calculated Avg Shear Stress: 0.1498 lb/ft^2 

CEI
Oval

CEI
Text Box
Assumed Value only-50% full




