e

7

N~

S gy

CITY OF KNOXVILLE

City of Knoxville, Tennessee Land Development Manual
Stormwater Engineering Division October 2009
www.knoxvilletn.gov/engineering/

Policy 25

POST-CONSTRUCTION WATER QUALITY CONTROL
FOR PROPRIETARY FLOW-THROUGH
BEST MANAGEMENT PRACTICES (BMP’s)

1. First Flush Pollutant Reduction Goals

New development and redevelopment are both required to remove 80% of the suspended solids from the
post-construction runoff from the entire site, resulting from Knoxville’s ninety-fifth percentile storm (1.5
inches of rainfall in a 24-hour period). In some rare cases, redevelopment sites will not be able to achieve
the goal of 80% removal due to public MS4 or existing site constraints. In these cases, the redevelopment
must achieve a removal rate to the maximum extent practicable. All redevelopment must improve the onsite
stormwater quality regardless of existing constraints.

2. Special Pollution Abatement Permit (SPAP) Pollutant Reduction Goals

Some land uses are known to produce pollutants that are detrimental to water quality that would not be
corrected by the standard First Flush treatment. These sites will require a Special Pollution Abatement
Permit and will need additional structural and management BMP’s to address the pollutants of concern.
See Section 22.5-37 in Appendix B of the Knoxville Land Development Manual for more information
regarding SPAP’s.

3. Design Guidance

Most proprietary devices are rated to remove a specified percentage of suspended solids based on a peak
flow rate. To calculate the peak design flow rate, the City of Knoxville requires that all hydrologic and
hydraulic computations must be in accordance with NRCS unit hydrograph procedures using AMC Il curve
numbers and Type Il rainfall distribution. See ST-10 Detention Computations in Section 6 of the Knoxville
Best Management Practices (BMP) manual for more information using this method.  All proprietary
devices must treat the runoff from the entire site, resulting from Knoxville’s ninety-fifth percentile storm
(1.5 inches of rainfall in a 24-hour period). The BMP must also pass/bypass the flow resulting from the 10-
year 24-hour storm without resuspension or releasing the captured pollutants.

4. Testing Requirements

It is the responsibility of the manufacturer to develop and implement technically valid plans for testing. The
following guidelines are provided as minimum considerations for an approvable testing program. The City
of Knoxville reserves the right to reject any data submitted including rejection based on invalid or
undocumented testing procedures. The City of Knoxville may provide review of test plans as staff time
allows.
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For the City of Knoxville to adequately evaluate the performance of a device, a sufficient number of tests
must be submitted by the manufacturer. The City of Knoxville requires that a minimum of twelve laboratory
tests must be submitted for Full- and Pre-Treatment devices.

Full-Treatment Requirements:
To be approved for full treatment, the proprietary device must demonstrate at least an 80% suspended solids
removal efficiency using the particle distribution specified below.

Pre-treatment Requirements:

Pre-treatment devices must be used in a treatment train with other BMP’s to acquire the required removal
rates of the pollutants of concern. If the proprietary device is going to be used in series with a pond, swale,
or other BMP’s, it must be able to remove at least 50% suspended solids for pre-treatment approval.
Treatment trains utilizing BMP’s other than First Flush Ponds will be evaluated and approved on a case-
by-case basis. Factors used in determining approval include, but are not limited to: suspended solid removal
rate, other BMP’s in the treatment train, order of BMP’s in the treatment train and type of post-construction
land use.

When using a treatment train, the total removal rate can be determined by the following formula:
R=A+B-[(AxB)/100]

Where:
R= Total removal rate.
A= Removal rate of the upstream (first) BMP.
B= Removal rate of the downstream (second) BMP.

TSS Particle Distribution:

The City of Knoxville will accept a minimum of OK-110 or F-110 as the sediment added to the water for
laboratory tests. Other sediments, which have a particle distribution with a Dsg less than 100 microns and
a density of particles <2.65g/cm?, will be accepted as well.

Test Requirements:

a. All laboratory tests must be performed by an independent third party or have the testing results
verified by an independent agency. Devices will not be allowed to be used in the City of Knoxville
without third party testing or verification of the test results (e.g. NJCAT).

b. All removal efficiencies must be reported as SSC or TSS (EPA method).

C. At a minimum, complete a total of twelve test runs; including three tests each at a constant flow
rate of 25, 50,75, and 100 percent of the maximum treatment flow rate. These tests should be
conducted with initial sediment loading of 50% of the unit’s capture capacity. Preloaded sediment
size should not exceed 150 microns Dso.

d. Three tests for each treatment flow rate must be conducted for influent concentrations of 100, 200,
and 300 mg/L suspended solids.
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Submittal Requirements
Please include, at a minimum, but not limited to, the following:
1.  BMP Summary Sheet (attached).
2. All relevant laboratory test results, including:
a. Influent and effluent paired sample results.
b.  Total weight input and discharged.
¢c.  Amount and gradation of preloaded sediment loading.
d.  Beginning and final weight of preloaded sediment in unit.

3. Calculate and report the flow rate, influent and effluent concentration and individual removal
efficiency for the twelve test runs.

4. Areport containing the following:

a.  Statement of the intended use of the device. Intended uses may include pretreatment (for
floatables, oil and grease, or sediment, for example), water quality treatment, hydraulic detention,
velocity dissipation, an element of a comprehensive treatment train, etc.

b.  Description of how the facility works.

c.  Statement showing the maximum flow (in cfs) that the device can pass.
d.  Engineering drawing of the assembled device.

e. Installation guidance.

f. Maintenance: schedule and detailed guidance.

g.  Certified tests of load bearing capacity for traffic bearing devices.

h.List of any site characteristics that limit the technologies use (e.g. steep slopes, high ground water,
base flows, soils, facility depth limits, risk of hazardous material spills, etc...).

i List of factors that can cause the facility to not perform correctly (weather, volume of trash,
etc...).

The following additional information is suggested, although not required:
. Published technical papers, if available, documenting performance of the device.
= Parts list including materials of construction and recommended manufacturers.
= A list of locations, if any, where the device is installed and operational (prefer closest three).

Any device found not to meet the certified performance criteria in the field may be removed from the
approved list. Submittals containing unsubstantiated or unrealistic claims will be discarded without further
review pending receipt of a resubmittal without such claims. An approved device may not be suitable for
use in all applications. The City of Knoxville may reject the use of an otherwise approved device if a
specific application is determined to be not suitable.
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Data Evaluation
Each device submitted will be classified into one of the following categories:
. Full Treatment
. Pre-Treatment for use with another BMP
= Pre-Treatment for use at a specific site
= Not approved
= Not enough data or incorrect data submitted

A list of acceptable devices will be compiled as devices are approved. See list A—Approved Vendor List
at www.cityofknoxville.org/ldmanual/LD-EP25-A.pdf All BMP updates must be submitted and may
require reevaluation. If the criteria listed in this policy change, all BMP’s may need to be reevaluated to
ensure that they meet current regulations.

Approval period

The City of Knoxville can recall an approval for any of the following reasons:

= Restrictions placed by either the Tennessee Department of Environment and Conservation
(TDEC) or Environmental Protection Agency (EPA), or

= Product modifications or system failures indicating questionable performance capability, or
. Changes in the City of Knoxville stormwater regulations or policies, or

= Substantiated information provided to or discovered by the City that may determine the system
does not perform as claimed or may do unforeseen harm to the environment or MS4.

Proprietary BMP’s that are assumed to be acceptable for use in the City of Knoxville prior to this regulations
revision shall continue to be accepted until June 30, 2009. After this date, applications meeting the
requirements of this policy must be approved for the proprietary BMP to continue to be acceptable for use
in the City of Knoxville.
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Date Submitted:

BMP Info

Vendor name:

Street:

City, State, Zip:
Contact name/number:

Laboratory Info
Name:

Street:

City, State, Zip:
Contact name/number:
Dates testing occurred:

Test Summary
Sediment used:

Dso=

Method (TSS or SSC):
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CITY OF KNOXVILLE
BMP Summary Sheet

BMP Tested:

Model(s):

Maximum capacity (cfs):

Treatment flow rate (cfs):

Application for () Full

which approval: () Pretreatment
() Specific Site

Removal Efficiency

% Treatment Flow Rate

50 75 100

100 mg/I

Influent

200 mg/l

concentration

300 mg/!

Average:
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