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The West Hills Community Association 

Summary Report of Engineering Study 
of the Storm Water Management on the 
Proposed Site of The Cove in West Hills

Consulting Engineering Firm: 
Geosyntec Consulting Engineers and Scientists
Knoxville and Atlanta

Submitted to Knoxville-Knox County Metropolitan Planning 
Commision April 4, 2018



The WHCA is associated with the West Hills neighborhood in Knoxville, Tennessee, which is located 
southeast of a 12.4-acre parcel of land that is currently under application with the Knoxville-Knox 
County Metropolitan Planning Commission (MPC) for a proposed 45-lot subdivision referred to as The 
Cove in West Hills (The Cove). 

The parcel is primarily vegetated with trees and does not contain paved or impervious areas. 
Topography changes by approximately 80 feet in elevation from the high point in the northeastern 
corner of the parcel to the low point at the southern boundary of the parcel. Both The Cove and the 
West Hills neighborhood are located in the Ten Mile Creek Watershed. 

Ten Mile Creek is classified as an impaired waterbody for sedimentation/siltation, alteration of in stream-
side or littoral vegetation, and E. coli by the Tennessee Department of Environment and Conservation 
(TDEC) Division of Water Resources.

Due to the considerable topography mentioned earlier, surface water tends to flow from north to south 
across the parcel and continues to drain south onto adjacent parcels in the West Hills neighborhood.

The typical process for submitting plans and plats for a new development is outlined in Article 2 of the 
Knoxville-Knox County Subdivision Regulations. In general, a developer must: (i) submit a Concept 
Plan for approval by the MPC and subject to a public hearing process; and (ii) submit a Design Plan 
providing substantial engineering details conforming with state and local standards for approval by 
multiple reviewing agencies. Once the Design Plan is approved: (i) the Stormwater Engineering Section 
of the City Engineering Department will issue a site development permit; and (ii) the developer must 
submit a final plat for approval by multiple reviewing agencies. Acceptance of the final plat is contingent 
upon conformance with the approved Design Plan, as determined by the reviewing agencies.

The proposed development at The Cove is currently in the Concept Planning stage; a Concept Plan was 
filed with the MPC on 28 November 2017 and a Subdivision Report for Concept/Use on Review was 
published on 4 January 2018 (MPC file # 1-SF-18-C). During MPC hearings held on 11 January 2018 and 8 
February 2018, the MPC postponed action regarding the Concept Plan for The Cove for 30 days and 60 
days, respectively. 

Following the 60-day postponement granted by the MPC on 8 February 2018, the WHCA requested 
engineering support services to facilitate their discussions with the developer prior to the next MPC 
hearing, which will be held on 12 April 2018.

Geosyntec reviewed the following two guidance documents for pertinent regulations, requirements, and 
guidelines related to stormwater management and design considerations for new developments:

• City of Knoxville Land Development Manual (Stormwater Engineering Division, Revision 51 published 
January 2018). Reviewed sections of the manual include Section 2 and Sections 7 through 10, Appendix 
B (Tree Protection Ordinance and Stormwater and Street Ordinance only), and Appendix C (policies 05, 
06, 10, and 27 only); and

• Knoxville-Knox County Subdivision Regulations (adopted July 8, 1971; amended through February 8, 
2018). Reviewed sections of the regulations include Articles 2 and 3.

The following pages present a brief summary and points to be considered related to the applicable 
chapter, subchapter or section of each document, that the WHCA is prepared to use in discussions 
with the developer of The Cove. The developer’s responses to these talking points will help the WHCA 
gain a better understanding of how the developer plans to prepare a Design Plan for The Cove that is 
protective of adjacent properties and the surrounding watershed.



Summary of Relevant Guidelines and WHCA Points of Concern

GUIDANCE DOCUMENT: CITY OF KNOXVILLE LAND DEVELOPMENT MANUAL

Key: Point Number, Applicable Ordinance Sub-Section Relevant Language, and Points for Consideration

_____________________

APPENDIX B, “STORMWATER AND STREET ORDINANCE OF THE CITY OF KNOXVILLE” - 
The Stormwater and Street Ordinance (Chapter 22.5 of the City of Knoxville Code of Ordinances) lists 
the stormwater management regulations which apply to site development within the city, both during 
construction and upon facility completion.

1 22.5-21(c) “All stormwater systems shall be designed to have no additional adverse impact on
upstream or adjacent property in the 50- year frequency storm, unless an adequate
permanent drainage easement is obtained.”

FOR CONSIDERATION: The stormwater system at The Cove (i.e., the series of roadside curbs and gut-
ters, curb inlets, swales, catch basins, pipes, retention basins, and other conveyances) must be suffi-
ciently designed so as not to adversely impact upstream or adjacent properties, including roadways. 
The WHCA requests that the developer provide a conceptual plan/analysis for how he intends to meet 
the requirements for attenuating upstream flooding impacts from the 50-year storm event.

2 22.5-21(g); 22.5-23(f); 22.5-27(e); 22.5-32(e) “When existing or documented flooding
problems are present, the Director [of the City of Knoxville Department of Engineering] has authority 
to condition the approval of a permit upon the compliance with additional requirements, including but 
not limited to detention, conveyance facilities, or other stormwater management solutions required to 
reduce the adverse impact of the proposed development on public right-of-way, other properties, or on
the subject development.”

FOR CONSIDERATION: The WHCA has compiled documentation of flooding in the West Hills neigh-
borhood (e.g., emails, photographs, or other written requests made to the City or County) to provide 
evidence of existing sensitivity to increases in surface water flows and historical flooding.

3 22.5-23(a)(3); 22.5-23(g)  Stormwater basins are required for residential developments that disturb 
five (5) or more acres of land or consist of five (5) of more lots. “Stormwater basins located in resi-
dential subdivisions must be located on two or more buildable lots or in a common area with a legally 
established property owners’ organization with responsibility for maintenance and repair of the storm-
water basin.”

FOR CONSIDERATION: The Concept Plan shows a “Common Area/Detention Area” near the low point 
of the site. The WHCA requests confirmation from the developer that a stormwater basin is intended 
for this space. If so, the developer must be able to design the stormwater basin in accordance with the 
guidelines presented herein.

To better understand the logistics of how The Cove will be developed in terms of building homes and
establishing a property owners’ organization, the WHCA wishes to discuss the following items with the
developer:



Will homes be built in phases? If so, will the number of residents living at The Cove during earlier phases 
of home building construction be sufficient to fund and/or organize the property owner’s organization?

It will be in the best interest of the WHCA if The Cove has a proactive property owners’ organization
that will take quickly responsibility for the long-term upkeep of the stormwater basin after the basin is
complete.

Preliminary approximate required sizes for a stormwater basin at The Cove are provided in later in this 
report.

4 22.5-24 Erosion prevention and sediment controls (e.g., silt fence, sediment basins, vegetation
establishment, etc.) must be installed prior to commencing site development activities “in order to 
protect, maintain, and enhance the immediate and long-term health, safety, and general welfare of the 
citizens of the City” by (i) limiting the deposition of sediment in streams and other water bodies and (ii) 
promoting pollutant removal from stormwater runoff.

FOR CONSIDERATION: The developer will be required to properly control sediment onsite during con-
struction of The Cove.

For example, vegetation such as trees, shrubs and vines are recognized by the City of Knoxville as a
best management practice (BMP) for sediment and erosion control as they provide long-term
stabilization of soil. The WHCA wishes to discuss the site conditions with the developer to understand the
following items:

• What erosion and sediment control measures does the developer intends to impleme nt
during construction activities at The Cove?

• Is the developer considering retaining vegetation, particularly along the perimeter of the site, to provide 
sediment and erosion control?

• If not, is the developer considering installing a vegetated filter strip/buffer to: (i) meet sediment and 
erosion control requirements mandated by the City and (ii) protect downstream properties and water 
bodies from sediment loads associated with construction activities at The Cove?

5 22.5-27(h) An easement is required for proposed stormwater facilities. Additionally, there should be 
sufficient access from public streets to the stormwater facility.

FOR CONSIDERATION: Given that the developer has indicated he is not willing to reduce the number 
of lots presented in the Concept Plan, the WHCA asks the developer if he has accounted for stormwater 
facility easements that will be required at The Cove, as it may represent a need for additional space and/
or engineering design.

6 22.5-31(a), (b), and (c)  (a) Calculated peak flow rates of stormwater runoff resulting from the 1-year, 
2-year, 5-year, 10-year, 25-year, and 100-year frequency storm should not be greater after site develop-
ment has occurred as compared to pre-development peak flow rates (i.e., pre-development peak flow 
should “match” post-development peak flow through the use of engineering controls, includ ing stormwa-
ter retention basins).



(b) Stormwater retention facilities must meet minimum design requirements for bottom slopes (two percent), 
side slopes (3:1 H:V), and freeboard (one foot from the highest water surface elevation for the
required design storm).

(c) Design Plans must include sufficient supporting engineering design calculations to show the facility will 
operate as required.

FOR CONSIDERATION: The WHCA requests preliminary calculations from the developer that demonstrate that 
the design in the Concept Plan will meet these requirements.

7 22.5-31(d) “Discharge from the stormwater basins shall be routed to a ditch, channel, or stormwater facility 
of adequate capacity.” Further, the receiving (i.e., “downstream”) stormwater infrastructure—which may consist 
of a roadside swale, curb and gutter system, manhole, storm drain, pipe, channel, stream, etc. - must have the 
capacity to safely convey the 10-year, 24-hour storm
event.

FOR CONSIDERATION: To better understand where the water from the onsite stormwater basin will be routed 
(e.g., how and where will stormwater collected at The Cove flow downhill?), the WHCA asks the developer what 
plan is in place to study and/or mitigate potential impacts to downstream infrastructure.

Based on visual observations, the nearest stormwater infrastructure downstream of The Cove appears to be
a catch basin at the dead-end of Lennox Avenue. Is the existing downstream stormwater infrastructure
capable of conveying the flows from the stormwater basin at The Cove?

If not, what type of new stormwater conveyance infrastructure will be built?

Is it feasible to construct additional stormwater conveyance infrastructure given the nature and location of ex-
isting homes, buildings, trees, roads, or other structures that could be impacted? 

8 22.5-32(d) “Stormwater retention is required for site developments that meet the requirements for
stormwater attenuation and are located in one of the following critical watersheds:
(1) Ten Mile Creek …”

FOR CONSIDERATION: The WHCA requests verification that the developer is planning to use a retention basin 
for onsite stormwater management, given that the site is located within the Ten Mile Creek Watershed.

____________

Appendix B, “Horticulture (Tree Protection) Ordinance of the City of Knoxville” - 
The Tree Protection Ordinance (Chapter 14 of the City of Knoxville Code of Ordinances) provides requirements 
for the preservation and protection of trees within the city.

9 14-33 The developer is required to submit a site plan for approval by the city horticultura list showing which 
trees will be retained or planted and the type of species for said trees. 



FOR CONSIDERATION: The WHCA asks the developer if this type of information has been gathered and what 
the proposed plan is for retaining versus removing trees.

10 14-34; 14-36 “Where a building permit for new construction or subdivision approval is required, a minimum 
of six (6) trees per acre shall be retained on the site unless because of cut or fill work such trees cannot be
saved.”

“Where trees cannot be retained pursuant to this article, or do not exist on the site, they shall be provided, 
within twelve (12) months of construction completion, at the rate of eight (8) trees per acres, with at least one-
half of the required number being species capable of attaining a height of fifty (50) feet or more at maturity.”

FOR CONSIDERATION: Given that the area proposed for development of The Cove is highly vegetated (pre-
dominantly with trees), the WHCA should further discuss the developer’s plan for tree removal, retention, and 
replanting given that planting new trees may represent additional space and/or landscape design.  

______________________

Appendix C, “Stormwater Engineering Division Policies”
 

11 Policy 05 – Easements for Stormwater Management Facilities  Easement boundaries for retention basins 
cannot be less than 20 feet x 20 feet and must include at least 5 feet outside the top of cut slope and at least 5 
feet outside the top of fill slope.

Easement boundaries should be accounted for in addition to the required footprint of the retention basin as 
determined through the engineering design process.

12 Policy 10—Retaining Walls  As described in Policy 10, additional design requirements pertain to retaining 
walls greater than four (4) feet in height. These requirements must be met in order to obtain a site develop-
ment permit for constructing the retaining wall. Further, if the retaining wall is four (4) feet or taller and has the 
potential to affect the public right-of-way, a geotechnical report and certification from a geotechnical engineer 
is required as part of the design process.

FOR CONSIDERATION: The WHCA asks the developer if he believes retaining walls will be needed, given the 
considerable change in topography at the site (approximately 80 feet), and if so, his plan to conduct the neces-
sary geotechnical analyses.  

13 Policy 27 –Qualified Local Program Construction General Permit, Sections 3.5.1, and 3.5.3
Disturbance of one (1) or more acres of soil is not permitted without first obtaining a City of Knoxville Qualified 
Local Program Construction General Permit (CGP). The permit authorizes stormwater discharges associated 
with construction activities. An owner or developer of a project is a primary permittee and as such, is required 
to comply with the requirements of this policy. A Stormwater Pollution Prevention Plan (SWPPP) must be sub-
mitted to describe the stormwater runoff and erosion prevention/sediment controls to be implemented during 
construction activities to ensure compliance with permit requirements. Relevant requirements of the SWPPP 
are as follows:

“Each SWPPP shall provide a description of … the intended sequence of activities which disturb soils for major 
portions of the site (e.g., grubbing, excavation, grading, utilities and infrastructure installation).”



ZONING REQUESTED: RP-1  (Planned Residential)

EXISTING LAND USE: Residences and vacant land

PROPOSED USE: Assisted living facility and individual senior housing

EXTENSION OF ZONE: Yes

HISTORY OF ZONING: In 1996 part of this site was denied commercial designation and rezoning..

North: Condominiums / RP-1 Residential

South: Residences / R-1E Residential

East: Residences / R-1E Residential

West: Residence / R-1 Residential

NEIGHBORHOOD CONTEXT: This site is on the edge of an established single family neighborhood that 
has developed under R-1 and R-1E zones.

SURROUNDING LAND
USE AND ZONING:

KNOXVILLE/KNOX COUNTY METROPOLITAN PLANNING COMMISSION
REZONING REPORT

APPLICANT: WANDA MOODY (FORMERLY SHOREWALKER PLACE, LLC) 

TAX ID NUMBER: 106 O A 039,040,041,042

LOCATION: South side Middlebrook Pike, southeast side Broome Rd.

SECTOR PLAN: Northwest County

ACCESSIBILITY: Access is via Middlebrook Pike, a four lane median divided minor arterial 
street, and Broom Rd., a major collector street with 20' of pavement within 
a 40' right-of-way.

Water Source: KUB

Sewer Source: KUB

UTILITIES:

JURISDICTION: City Council District 2

APPX. SIZE OF TRACT: 20.3 acres

STAFF RECOMMENDATION:

RP-1 zoning will permit the proposed senior citizen housing development and would be a compatible zone to 
surrounding property zoning and development that includes housing and institutional uses. (See attached 
letter from the applicant.) The sector plan and One Year plan propose low density residential and slope 
protection for the site

COMMENTS:

NEED AND JUSTIFICATION FOR THE PROPOSAL

AGENDA DATE: 9/13/2007

FILE #: 7-F-05-RZ

DENSITY PROPOSED: 5.99 du/ac.

APPROVE RP-1 (Planned Residential) zoning
APPROVE the site for senior citizen housing with up to 68 villas and an assisted living facility for up 
to 80 individuals. (See attached Memorandum of Agreement dated August 30, 2007.)

GROWTH POLICY PLAN: Urban Growth Area (Inside City Limits)

AGENDA ITEM #: 64

OWNER(S):

PRESENT ZONING: R-1  (Low Density Residential)

WATERSHED: Ten Mile Creek

WANDA MOODY

9/6/2007 11:05 AM KEN PRUITT7-F-05-RZFILE #:AGENDA ITEM #: 64 64-1PAGE #:



1.  Other properties in the immediate area are developed with residential, institutional and commercial uses 
under R-1E, R-1, R-2, RP-1, C-1 and O-1 zoning.
2. RP-1 zoning  up to 5.99 du/ac. Is compatible with the scale and intensity of the surrounding development 
and zoning pattern and the site's location adjacent to Middlebrook Pike, a major arterial street.
3.  RP-1 zoning will require MPC use on review approval of site plans for any development of the property.  
During this review, potential issues such as traffic, drainage, access, topography, lot layout and other 
development concerns can be addressed. 

THE EFFECTS OF THE PROPOSAL
1.  Public water and sewer utilities are available in the area to serve the site.  
2.  Any proposed  RP-1 zoning development plan is limited to senior citizen development that can include a 
80 patient assisted living facility and up to 68 villas for senior citizens. A use-on-review development plan 
proposal on the subject property will be subject to MPC approval.  
3.  The RP-1 zoning is compatible with the surrounding zoning, and the impact of any multi-family or non-
residential use on adjacent properties can be minimized during the use on review process. Review of the 
proposed development plan by MPC will take into consideration the site plan and design elements as 
outlined in the attached Memrondum of Agreement, dated August 30, 2007.

CONFORMITY OF THE PROPOSAL TO ADOPTED PLANS
1.  The Northwest County Sector Plan and One Year Plan propose low density residential uses and slope 
protection for the site, consistent with this rezoning.
2.  The site is located within the Urban Growth Area (inside the city) on the Knoxville-Knox County-Farragut 
Growth Policy Plan map.
3.  This request may generate similar requests for RP-1 or other residential zoning in this area in the future 
on properties which are proposed for low density residential uses by the sector plan and One Year Plan.

If approved, this item will be forwarded to Knoxville City Council for action on 10/9/2007 and 10/23/2007.  If 
denied, MPC's action is final, unless the action to deny is appealed to Knoxville City Council.  The date of the 
appeal hearing will depend on when the appeal application is filed.  Appellants have 15 days to appeal an 
MPC decision in the City.

Not applicable.ESTIMATED STUDENT YIELD:

675 (average daily vehicle trips)

Average Daily Vehicle Trips are computed using national average trip rates reported in the latest edition of 
"Trip Generation," published by the Institute of Transportation Engineers.  Average Daily Vehicle Trips 
represent the total number of trips that a particular land use can be expected to generate during a 24-hour 
day (Monday through Friday), with a "trip" counted each time a vehicle enters or exits a proposed 
development.

ESTIMATED TRAFFIC IMPACT
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“Pre-construction vegetative ground cover shall not be destroyed, removed or disturbed more than 14 days prior 
to grading or earth moving activities unless the area is subsequently temporarily or permanently
stabilized.:

“Clearing and grubbing must be held to a minimum necessary for grading and equipment operation. Existing veg-
etation at the site should be preserved to the maximum extent practicable.”

“Construction phasing is recommended on all projects regardless of size as an effective practice for minimizing 
erosion and limiting sedimentation.”

FOR CONSIDERATION: The WHCA asks the developer what his plan is for sequencing and commencing soil dis-
turbing activities, noting that violations of this provision and all other provisions provided in the Stormwater and 
Street Ordinance are subject to the penalties described in Section 22.5-8. 

14 Policy 27—Qualified Local Program Construction General Permit, Section 3.5.3.2
“For an on-site outfall that receives drainage from 5 or more acres, a minimum sediment basin volume that will 
provide treatment for a calculated volume of runoff from a 5-year, 24-hour storm and runoff from each acre
drained, or equivalent control measures as specified in the Tennessee Erosion and Sediment Control
Handbook, shall be provided until final stabilization of the site.”

____________________

CHAPTER 7, “LARGE RESIDENTIAL AND COMMERCIAL DEVELOPMENT” - 
This chapter provides requirements for “large residential and commercial developments” which are defined as 
developments disturbing 10,000 square feet or more.

15 7.3 The complexity and level of detail required for a site development permit is influe nced by several items 
including, but not limited to:

• “Safety concerns (slopes, excavations, retaining walls, traffic flow, potential flooding).

• Potential for the project to impact the neighboring properties or public right-of-way during construction. 

• Potential for the project to impact drainage, flooding levels, or water quality on neighboring properties or
public right-of-way.”

FOR CONSIDERATION: The listed items are of concern to the WHCA related to the development at The Cove; 
therefore, the WHCA requests this information from the developer and/or that MPC request these items be ad-
dressed prior to issuing a site development permit.  

______________________

CHAPTER 9, “STORMWATER DESIGN” 
This chapter describes the computational methods to be used for calculating peak flows. This information is used 
to size stormwater conveyances (e.g., culverts, open channels, curbs and gutters, etc.) or to generate hydrographs 
for detention routing.



16 9.8 “Calculations must be submitted that show the capacity of the receiving stormwater channel to 
handle the 2-year and 10-year design storms. … The first reason for analysis of the downstream system is 
to ensure that known flooding problems are not exacerbated.”

FOR CONSIDERATION: As mentioned above under Section 22.5-31(d) of the Stormwater and Street 
Ordinance, downstream infrastructure must be capable of safely conveying flows generated by the 
2-year and 10-year design storms. The WHCA asks the developer what his plan is to mitigate impacts 
on downstream flooding will be, given that known flooding problems exist downstream of the site (see 
“FOR CONSIDERATION:” point #2).  

________________________

CHAPTER 10, “STORMWATER DETENTION AND QUALITY” - 
This chapter largely reiterates the requirements for stormwater detention design which are provided in 
the Stormwater and Streets Ordinance.

17 10.1 “All site development projects exceeding the thresholds listed in Section 22.5-23 [of the Storm-
water and Street Ordinance] must incorporate stormwater detention and first flush treatment as part 
of the design.… Typical detention BMPs [(best management practices)] are dry detention basins, wet 
detention basins, retention basins and constructed wetlands.”

A stormwater retention basin will be required for stormwater management at The Cove (per Section 
22.5-32(d) of the Stormwater and Street Ordinance) which must meet the design requirements for
detention BMPs described in Chapter 10 of the Land Development Manual as well as Section 22.5-23 of
the Stormwater and Street Ordinance.  

18 10.2 “All stormwater detention structures must attenuate the postdevelopment peak flow rates from 
the 1-year, 2-year, 5-year, 10-year and 100-year NRCS 24-hour design storms to discharge at or below
predevelopment peak flow rates.”

FOR CONSIDERATION: The WHCA requests preliminary calculations from the developer that demon-
strate that the design in the Concept Plan will meet these requirements. 

19 10.3 The first flush (i.e., the first ½-inch of stormwater runoff from the entire developed site) must be 
contained onsite within the stormwater detention structure and slowly released over a minimum period 
of 24 hours.

FOR CONSIDERATION: It is required that the first ½-inch of runoff from a development is captured and 
released slowly to allow settling and filtration of pollutants (e.g., dust, oils and automotive fluids, trash, 
debris, brake dust, deicing sand/salt, etc.), thereby mitigating negative impacts to water quality and 
aquatic life of Ten Mile Creek. The stormwater retention basin at The Cove will be required to meet de-
sign standards for first flush treatment. The WHCA requests preliminary calculations from the developer 
that demonstrate that the design in the Concept Plan will meet these requirements.

20 10.5 A facility easement is required for a stormwater detention basin. The facility easement “encom-
passes the entire stormwater detention basin or stormwater quality structure. Minimum size is 20 ft x  
20 ft.” 

FOR CONSIDERATION: The WHCA asks the developer if he has considered the type and number of 
easements—including a facility easement for the stormwater basin—that will be submitted as part of the 



site development plan for The Cove, as this may represent a need for additional space and/or engineer-
ing design (see “FOR CONSIDERATION:” point #11).  

____________________

ARTICLE 2, “ADMINISTRATION, PROCEDURES AND SPECIFICATIONS FOR 
SUBMISSION OF PLANS AND PLATS”
This section describes the procedures that a developer must follow to submit a subdivision design plan 
and associated plat to the MPC. It also outlines the requirements and approval process for a subdivision 
Concept Plan.  

21 Part 2.07 The Concept Plan submitted by the developer should provide: “sufficient information to
determine the practicality, suitability, and conformance with regulations of the proposed concept.”

FOR CONSIDERATION: The WHCA will use this statement to justify its inquiries to the developer regard-
ing the level of detail—or lack thereof—presented in the Concept Plan for The Cove.

22 Part 2.07 “The Concept Plan shall consist of a scaled drawing of the proposed subdivision, showing
the proposed roadway and lot layout, and a general drainage plan.” Further, the Concept Plan must in-
clude the following elements:

• Location Map;

• Site Topography;

• Boundary, existing and proposed roads;

• Physical characteristics of the site (e.g. sinkholes, depressions, woods, natural waterways, etc.);

• Existing features (e.g., structures and utilities);

• Drawings that show (i) existing drainageways and the probable location of major drainage structures 
(i.e., stormwater basins); (ii) road profiles; (iii) a list of required and proposed improvements; and (iv) a 
statement indicated the availability of public utilities.

FOR CONSIDERATION: Based on our review of the Concept Plan for The Cove, it does not appear that 
the following items are depicted:

• A general drainage plan (a general location referred to as “Detention Area/Common Area is shown but 
it is not confirmed that this location will be used for a sediment basin/stormwater retention pond, and 
additional drainage information, such as general flow patterns of stormwater runoff and the location of 
stormwater conveyances planned for the site, are not shown); 

• A description of the physical characteristics of the site;

• Locations of existing structures and utilities;

• Existing drainageways;

• A list of required and proposed improvements.

The WHCA requests that the developer provide information to satisfy the requirements above.  



_______________________

ARTICLE 3, “DESIGN STANDARDS”
This section describes the minimum standards for the design of subdivisions to promote sound develop-
ment practices within the County.  

23 Part 3.02 Lots must be well drained and should not be excessively steep.

FOR CONSIDERATION: The WHCA wishes to better understand if the developer has considered the ability 
of lots to be welldrained given the topography of the land to be used for The Cove. Has the amount of cut/
fill been considered for appropriate grading such that water will be shed from individual lots and such that 
lots will not be excessively step?



Preliminary Engineering Calculations
Preliminary engineering calculations were prepared for the WHCA to support the points of concern  
(# 6, 14, and 18) provided above in this report for discussions with the MPC and the developer of The 
Cove. The preliminary calculations performed support design criteria related to:

(i) pre-development discharge rates from design storm events from The Cove; and (ii) approximate size of 
a sediment basin for use during construction.

Design Criteria

The preliminary calculations were performed to comply with design criteria and methodologies 
presented in: (i) the Knox County, Tennessee Stormwater Management Manual Volume 2 (“Knox 
County Stormwater Manual”) (Amec, 2008); (ii) the Tennessee Erosion and Sediment Control (TNESC) 
Handbook (4th edition, 2012); and (iii) the Stormwater and Street Ordinance of the City of Knoxville 
(Ordinance), provided in Appendix B of the Land Development Manual.

Specifically, design criteria were evaluated as follows:

• Pre- vs. Post-Development Flow Rates and Volumes: Part 22.5-31(a) of the Stormwater and Street 
Ordinance (Talking Point #6) and Chapter 10.2 of the Land Development Manual (Talking Point #18) 
requires new development to include a stormwater management system such that the post-development 
runoff rate from the site is reduced to the pre-development levels runoff rates for the 1-year, 2-year, 5-year, 
10-year, 25-year, and 100-year storm events. The storm event is defined based on the probability of the 
rainfall depth occurring in a given year for a defined storm duration, where the “year” is the annual chance 
of exceedance (i.e., the 2-year storm represents a 1 in 2 chance of occurring in a given year; the 10-year 
storm represents a 1 in 10 chance of occurring in a given year).

• Sediment Basin Sizing: Section 3.5.3.3 of Stormwater Engineering Division Policy 27, Qualified Local 
Program Construction General Permit of the Land Development Manual (Talking Point #14) requires that, 
at a minimum, the sediment basin will provide treatment for a calculated volume of runoff from a 5-year, 
24-hour storm. Chapter 7 of the TNESC Handbook defines sediment basins as “temporary engineered 
structures designed to capture sediment from construction site stormwater runoff prior to being 
discharged” and are typically constructed through excavation and/or construction of a berm. Chapter 7 of 
the TNESC Handbook (TDEC, 2012) also includes additional sediment basin sizing requirements including:

o Sediment Treatment Area Volume - The sediment basin treatment area must provide a total volume 
of 134 cubic yards (or approximately 3,600 cubic feet) per acre of drainage, below the crest of the 
principal spillway (i.e., the primary outlet for storm flows).

o Surface Area - The surface area of the pond, as measured at the crest of the principal spillway, is 
required to be at least 1% of the peak inflow for the sediment basin design storm, where the area is 
measured in acres and the peak inflow for the 5-year, 24-hour storm event is calculated in cubic feet 
per second (cfs).

o Spillways - The 5-year, 24-hour storm event must be conveyed through a combination of the 
principal and emergency spillways. In instances where the construction of an emergency spillway is 
infeasible, the principal spillway should be able to convey the 25-year, 24-hour storm. The size of the 
principal spillway is to be a minimum of 18 inches in diameter If the developer selects to construct 
both a principal and emergency spillway, which is more frequently done if the developer plans to 
convert the basin to a permanent retention pond after construction, the freeboard requirements shall 
be that there is: (i) a minimum of one foot from the 25-year, 24-hour peak water surface elevation to 
the top of the embankment; and

(ii) a minimum of one foot between the crest of the principal spillway and crest of the emergency 
spillway. If the developer decides not to construct an emergency spillway, the 25-year, 24-hour peak 
water surface elevation shall be: (i) two feet below the top of the embankment; and (ii) the crest of 
the principal spillway shall be three feet below the top of embankment.



o Length to Width Ratio - The basin should be shaped to provide a length to width ratio of 4 to 1, where 
the length is considered to be the length of the flow path as measured from each discharge location into 
the basin (e.g., channels, pipes) to the outlet (e.g., principal spillway). The purpose of this requirement is to 
allow for a longer detention time (i.e., amount of time the sediment is in the basin) to promote settling and 
trapping of the sediment. In instances where modifying the pond geometry is not feasible, the construction 
of baffles within the basin, which increase the flow length and facilitate settlement, is permitted.

Design Parameters

Preliminary engineering calculations of runoff rate and volumes were generally performed using hydrology 
and hydraulic procedures based on Soil Conservation Service (SCS) Technical Release 55 (TR-55), Manning’s 
equation, and other recognized engineering procedures as encoded in the stormwater engineering software 
“HydroCADTM” [SCS TR-55, 1986; HydroCAD, 2015]. This method utilizes estimates of drainage area, land 
cover, soil type, and precipitation amounts to evaluate a runoff rate and/or volume. The following design input 
parameters were obtained, assumed, or selected based on available resources, documents, and professional 
experience, to perform preliminary runoff rate and volume calculations.

• Drainage Area – The Concept Plan (MPC File # SF-18-C, 2018) indicates that the site is 12.42 acres. It was 
assumed that the entire site area would (i) be disturbed simultaneously (rather than in phases), and (ii) ultimately 
drain to the natural low spot of the site labeled as “Common Area – Detention Area” on the south side of the 
development, which is the assumed location of the sediment basin. Therefore, the drainage area for these 
preliminary calculations was 12.42 acres. (It is noted that if the developer elects to construct the development in 
phases, the size of the sediment basin may be able to be reduced.)

• Land Cover, Soil Type, and Time of Concentration:

o Based on aerial imagery and the National Resource Conservation Service (NRCS) Web Soil Survey (2018), 
the existing site was assumed to consist of woods in good condition and have hydrologic soil group (HSG) 
type B soils (i.e., soils with a moderately low runoff potential). The time of concentration (i.e. time required 
for runoff to travel from the most hydrologically distant point of the drainage area to the low point prior to 
flow being channelized) and geometry of the natural drainage channel onsite were based on existing grades 
provided as part of the Concept Plan.

o During construction, The Cove was assumed to consist of compacted bare earth and have HSG  
type D soils (i.e., soils with low infiltration and high runoff potential). As limited topographic and stormwater 
management details have been provided by the developer, the time of concentration was assumed to be 10 
minutes during construction.

• Precipitation Depths – Design storm events were obtained from estimates published by the National Oceanic 
and Atmospheric Administration (2018), as required by the Knox County Stormwater Manual. These estimates are 
presented in Table 2.

RESULTS AND EVALUATION

The sediment basin surface area, sediment storage volume, stormwater runoff volume, and length to flow width 
ratios that are to be considered in the design of a sediment basin were calculated as follows:

• Surface Area - Based on the Concept Plan, it is assumed the bottom of the basin will be approximately 440 
feet by 60 feet (26,000 square feet or 0.6 acres). The sediment treatment surface area, as calculated at the top 
of the principal spillway would be slightly larger than the bottom area and was calculated to be 450 feet by 70 
feet (31,500 sf or 0.72 acres). This meets the required minimum surface area of 0.56 acres, which was calculated 
by dividing the 5-year, 24-hour storm event inflow of 56 cfs by 100 (i.e., 1% of the peak inflow for the 5-year, 24-
hour storm event).

• Sediment Storage Volume (Acres Drained) - The sediment storage volume was calculated to be 1,664 cubic 
yards or 44,935 cubic feet by multiplying the site’s drainage area (12.42 acres) by the required sediment storage 
volume of 134 cubic yards per acre. Thus, assuming the sediment treatment area has the dimensions described 
above (450 feet by 70 feet), in order to provide adequate sediment treatment storage capacity, the crest (or 
inlet) of the principal spillway would need to be at least 1.7 feet from the bottom of the sediment basin to 
provide adequate storage for sediment based on the assumed surface area of the basin.



• 5-year, 24-hour Storm Runoff Volume - The runoff volume for the 5-year, 24-hour storm event during 
construction was calculated to be 144,140 cubic feet based on hydraulic modeling completed in 
HydroCADTM. It is unclear from Stormwater Engineering Divisio n Policy 27 how the treatment volume 
is calculated. If it is assumed the treatment volume is measured from the bottom of the sediment basin 
and flow is not discharging out of the basin during the 5-year, 24-hour storm event, the treatment 
volume would be met at a depth of 3.7 feet.

• Length to Width Ratio – The Concept Plan shows two stormwater pipes discharging onto the 
northwestern and northeastern ends of the basin. Based on the plan, it does not appear a 4 to 1 
length width ratio could be achieved as flow paths would short-circuit the basin. The developer may 
modify the plans as their design progresses by constructing baffles, moving the discharge locations, or 
modifying the shape of the sediment basin.

• Sediment Basin Sizing –The developer of The Cove has several ways in which they may design a 
sediment basin based on the selection of basin geometry (width, length, depth, slopes), principal 
and emergency spillway characteristics (type, sizes, material, invert elevations), selection of upstream 
stormwater management features, and the discharge location. To provide WHCA with an approximate 
size of the sediment basin, several assumptions were required as the Concept Plan provided limited 
details. To approximate the sediment basin size, the assumptions described above for soil types, land 
use, time of concentrations, basin bottom footprint (440 feet by 60 feet), and side slopes were kept, 
and it was assumed an 18-inch corrugated metal principal spillway and culvert would be used to convey 
design storms without the use of an emergency spillway. Based on the preliminary analysis, an 18-inch 
principal spillway and culvert would be able to convey the calculated 25-year, 24-hour peak discharge 
of 12 cfs with the water surface reaching a peak depth of approximately 4 feet above the bottom of the 
sediment basin. Presuming the developer does not construct an emergency spillway, the total height 
of the basin (as measured from the top of the pond embankment to bottom of the basin) would need 
to be 6 feet to achieve freeboard requirements (i.e., two feet above the peak water surface elevation for 
the 25-year, 24-hour storm event) outlined in the TNESC Handbook. If an emergency spillway is selected 
for use by the developer, the height of the basin is not anticipated to change significantly.

Based on the Concept Plan for The Cove and the calculations presented above, approximately one 
acre will be required for use as a sediment basin during construction. It is important to note that this 
is an approximation of the sediment basin surface area based on the assumptions outlined above, and 
that other configurations of the sediment basin are possible. Although the area on the Concept Plan 
that is assumed to be used for the sediment basin (labeled as the “Common Area/Detention Area”) is 
large enough to accommodate a 1-acre sediment basin, this does not mean that a sediment basin will 
be easily constructed in that space. The developer will need to make additional considerations beyond 
space requirements regarding the constructability of a basin within the topographic constraints of the 
site.

Sediment basins are commonly modified to become permanent detention or retention ponds after 
completion of construction. In the case of The Cove, which is located within the Ten Mile Creek 
Watershed, a stormwater retention pond will be required (per Section 22.5-32 of the Stormwater and 
Street Ordinance of the City of Knoxville). The size of a retention pond, which would be used as a 
permanent stormwater control device following completion of development activities, may differ from 
the size of the sediment basin (the size estimates of which are described herein).

Nonetheless, the developer must ensure that both the sediment basin and the retention basin meet 
County and City design requirements including, but not limited to, the items outlined in Table 1.



SUMMARY AND CONCLUSIONS

The points for consideration provided above, supplemented with results from engineering calculations 
associated with sediment basin and stormwater pond design requirements, are intended for use by the 
WHCA to gain a better understanding how the developer plans to evaluate and mitigate for potential 
future risks that The Cove may pose to the WHCA and/or Ten Mile Creek watershed.

Key potential areas of concern, and the related points pf cpncern items, are summarized as follows:

• Impacts due to clearing of vegetation and creation of impervious surfaces (i.e., rooftops, roadways, 
driveways, sidewalks). This has the potential to exacerbate flooding if the associated increases in surface 
water runoff are not properly managed. It will be important for the developer to provide an adequately 
sized sediment basin to control offsite migration of eroded sediment during construction of The Cove, 
and to properly convert the sediment basin to a stormwater retention pond following completion of 
development activities. Further, it will be important to evaluate the ability of downstream stormwater 
conveyance infrastructure to safely convey the additional inputs of surface water runoff generated from 
The Cove. (Talking Points # 2, 4 through 11, and 13 through 22)

• Impacts to adjacent properties and the public right-of-way in the event of stormwater retention 
pond failure. Due to the considerable change in topography (i.e., approximately 80 feet) of the land 
proposed for The Cove as well as the abutment of the property with other existing residential lots, 
it is possible that the height of a retaining wall or berm may exceed typical thresholds that trigger 
geotechnical analysis per Stormwater Engineering Division Policy 10 (for retaining walls that exceed 4 
feet in height). (Talking Points # 1, 2, 7, 8, 12, 15, 16 through 19, 21, and 22)

• Long-term maintenance of permanent stormwater control devices (e.g., stormwater retention basin) 
by a property owners’ organization. It will be important to understand the ability of a property owners’ 
organization to become established at The Cove, and whether there will be a contingency mechanism 
for providing adequate oversight and maintenance of the stormwater retention pond over time. (Talking 
Points # 3 and 23)

Overall, the developer must abide by the requirements set forth by the City of Knoxville and Knox 
County prior to obtaining approval of the Concept Plan, and henceforth the Design Plan and final plat. 
The WHCA should further discuss (with the MPC and the developer) the information and details that 
are lacking in the Concept Plan, particularly items that (i) may require additional space to be set aside 
for the purpose of easements, access to stormwater management facilities, or retention of trees, and 
therefore will not be available for lot development; or (ii) items that may require additional engineering 
or landscape design, and therefore may become more costly to the developer to implement. Ultimately, 
it will be up to several principal agencies and departments (e.g., the MPC, Knox County Engineering 
Department, City of Knoxville Stormwater Engineering Division, and City of Knoxville Plans Review and 
Inspections Division) to provide final approval of the Design Plan and issuance of an accompanying site 
development permit for The Cove.

However, as part of the plan review process, the public—namely, the WHCA—has the ability to participate 
in public meetings and voice their comments, questions, and concerns. Communication between the 
WHCA, the developer, and the departments involved in the plan review process will be an important 
factor in pursuing a path that is not only mutually agreeable, but also protective of existing properties, 
property owners (i.e., the residents of West Hills), and the environment.
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