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How to Use This Analysis

The Triple Bottom Line Analysis is designed to help users select conservation practices by providing simple plain-language descriptions of practices, combined with quantitative
practice scores intended to lower the background knowledge threshold for stakeholders to select the most appropriate practices for their community or property. This analysis is not
a how-to manual or a technical guide but an entry point and conversation starter. It can also be utilized as a filter or ranking system to prioritize specific aspects of practices that are

most important for users. This analysis primarily focuses on structural “on—the—ground” conservation practices and not behavioral Changes or outreach campaigns.

The Triple Bottom Line evaluates structural options across three core dimensions: Environmental, Economic, and Social factors. The Triple-Bottom Line Analysis is a scoring system
that quantifies the effectiveness of a BMP in these three areas. The “Environmental” criteria focus on pollutant reduction efficiency and other ecological improvements. The
“Economic” criterion considers capital and maintenance costs. The “Social” criterion considers aspects of implementation and community acceptance. Subscores range from 0 to 5
for Environmental and Economic and 0 to 3 for Social factors. Environmental and Economic scores relied on literature values in each category, while Social scores relied on
professional judgment. For the overall Environmental, Economic, and Social scores, the subscores were summed and normalized to a maximum score of 100 in each category. The

Triple Bottom Line score is the normalized average of the Environmental, Economic, and Social Scores to provide a balanced overview of BMP sustainability and impact.

Subscore Weight 0 1 2 3 4 5
Pollutant Reduction Efficiency*
- E. coli
- Nitrogen ) )
- Phosphorus None Very Low Low Moderate High Very High
(<10%) (10-24.9%) (25-39.9%) (40-60%) (>60%)
- Sediment
- Dissolved Solids
- Trash / Debris
Peak Flow and Volume Reduction None Very Low Low Moderate High Very High
Riparian Habitat
Bank / Channel Habitat
Capital Cost $=>100k $10k — 99.9k $1k - 9.9k $100 - 999 $10 - 99 $<10
Maintenance Cost - $>10k $1k - 9.9k $100 - 999 $10 - 99 $<10
Social = Sum of weighted Social Subscores / maximum score *100
Regulatory Constrictions Strong Moderate Minor None
Technical Level Major Moderate Minor None
Nuisance or Negative Impacts Major Moderate Minor None
Attractiveness or Added Benefits Unattractive Neutral / Not Visible Attractive Very Attractive
Triple Bottom Line Score = Normalized Average of Environmental, Economic, and Social Scores

*Pollutant reduction efficiency values based categorization from published literature. In the case of “none,” either no studies available or no reported reduction.

For each practice, a photo or diagram, a short description of the practice, and a summary of the outcomes of using the specific practice is provided. Practices are grouped by land

use category (urban, stream and ditch, and rural) and variations on similar practices are grouped together on factsheets.

Rankings of each practice by the Environmental Score and the Triple Bottom Line Score are provided to assist in selection of the appropriate practice for a community or site.



Index of Practice Factsheets

Urban Practices

Stream and Ditch Practices

Rural Practices

General Site Practices

U-1 Urban Nutrient Management Plan

U-2 Rain Gardens and Conservation Landscaping
U-3 Rainwater Harvesting

U-4 Tree Planting

Business Site Practices

U-5 Green Roof

U-6 Permeable Pavement

U-7 Tree Box or Tree Trench

U-8 Filtration Media

U-9 Stormwater Inlet Controls
U-10 Underground Detention

Regional Practices

U-11 Infiltration Basin and Trench

U-12 Wetland Treatments

U-13 Dry Detention Basin

U-14 Dry Well

U-15 Alum Injection

U-16 Street Sweeping

U-17 Sanitary Sewer System Improvement

S-1 Two-Stage Ditch

S-2 Riparian Buffer

S-3 Stream Bank Management
S-4 Stream Channel Management
S-5 Grassed Swale and Vegetated
Filter Strips

Cropland Practices

R-1 Crop Land Retirement or Conversion
R-2 Crop Nutrient Management

R-3 Conservation Tillage and Cover

R-4 Crop Contours and Terraces

R-5 Crop Ditch Management Practices
R-6 Crop Drainage Controls

Animal Practices

R-7 Pasture and Grazing Management

R-8 Livestock Shade Structures

R-9 Livestock Exclusion, Fencing and Off
Stream Watering

R-10 Barnyard / Feedlot Stormwater Runoff
Control

R-11 Animal Waste Storage and Management
R-12 Manure Management

R-13 Poultry Litter Storage and Management

General Rural Practices
R-14 Soil Conservation and Water Quality Plans

R-15 Wetland
R-16 Septic System Improvement
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Urban Nutrient Manage lan (II-I)

=Ny &

Triple Bottom Line Analysis

v

Pollutant Reduction Efficiency

- E. coli None
- Nitrogen Low
- Phosphorus Very Low
- Sediment None
- Dissolved Solids None
- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre) $<10
Maintenance Cost ($/acre) $<10
Social 75
Regulatory Constrictions None
Technical Level Minor
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Neutral
Triple Bottom Line Score 57
dbe Stock
Description:
An urban nutrient management plan is a site-specific plan for lawn and garden management based on soil test Outcome:
results. Reduced nutrient application leads to less nutrient

runoff and leaching into the groundwater




Rain Gardens and Conservation Landscaping (II-Z)

Description:

UK Cooperative Extension Service

A rain garden is a shallow depression planted with native plants and designed

soils to capture runoff from lawns, roofs, roads, and parking lots.

Conservation landscaping is a native garden designed for visual wildlife

clements that replaces lawn turf. However, conservation landscaping differs

in that it is not designed to capture runoff.

Triple Bottom Line Analysis

Rain Garden

Rain Garden

Sandy or loamy | Clay and Sandy Conservation
Soils (A/B) clay soils (C/D) Landscaping
Pollutant Reduction Efficiency
- E.coli High High None
- Nitrogen Very High Moderate Moderate
- Phosphorus Very High High Moderate
- Sediment Very High High None
- Dissolved Solids None None None
- Trash / Debris None None None
Peak Flow and Volume Reduction High High None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $10k — 99.9k $10k — 99.9k $100 - 999
Maintenance Cost ($/acre treated) $1k — 9.9k $1k — 9.9k $<10
Social 75 75 100
Regulatory Constrictions None None None
Technical Level Minor Minor None
Nuisance or Negative Impacts Moderate Moderate None
Attractiveness, Added Benefits Very Attractive Very Attractive Very Attractive
Triple Bottom Line Score 67 56 68

Outcome:

Rain gardens capture runoff, increase infiltration, and filters pollutants such as nutrients and

sediment. Conservation gardens minimize watering and eliminates fertilizers or pesticides. Both

are attractive and can provide pollinator habitat.
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Rainwater Harvesting (U-3)

Description:

1. Collection System
2. Inlet Filter

3. First Flush Diverter
4. Storage Tank

5. Overflow

6. Controls

7. Treatment System
8. Pump

9. Backflow Prevention
10. Flow Meter

11. Power Supply

12. Water Level Indicator

US Department of Energy

Rainwater harvesting, which can include rain barrels and cisterns, captures and stores rainwater from rooftops for

later use for garden watering and irrigation, laundry, toilet flushing, or other uses.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E.coli None
- Nitrogen None
- Phosphorus None
- Sediment High
- Dissolved Solids None
- Trash / Debris None
Peak Flow and Volume Reduction Moderate
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost (§/acre treated) $100 - 999
Maintenance Cost ($/acre treated) $<10
Social 83
Regulatory Constrictions None
Technical Level None
Nuisance or Negative Impacts Minor
Attractiveness, Added Benefits Attractive
Triple Bottom Line Score 60

Outcome:

Captured water reduces storm runoff volume and

velocity and captures the pollutants in the runoff




Tree Planting (II-4)

Description:
Planting trees to increase the urban tree canopy and create urban forests.

Lexington’s Reforest the Bluegrass event

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Very High

- Phosphorus Very High

- Sediment Very High

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction Moderate
Riparian Habitat None
Bank / Channel Habitat None

Capital Cost ($/acre) $1k — 9.9k
Maintenance Cost ($/acre) $<10
Social 100
Regulatory Constrictions None
Technical Level None
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Very Attractive
Triple Bottom Line Score 94

Outcome:

Trees intercept rain that evaporates from its leaves,

soak up waters in the surrounding lands, uptake

nutrients, and provide soil stabilization.




Green Roof (II-S)

University of Kentuc Chandler Hospital, Lexington, KY

Triple Bottom Line Analysis

Pollutant Reduction Efficiency
- E. coli None
- Nitrogen None
- Phosphorus None
- Sediment None
- Dissolved Solids None
- Trash / Debris None
Peak Flow and Volume Reduction High
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost (§/acre) $=100k
Maintenance Cost ($/acre) $100 - 999
Social 50
Regulatory Constrictions Weak
Technical Level Major
Nuisance or Negative Impacts Moderate
Attractiveness, Added Benefits Very Attractive
Triple Bottom Line Score 7

Description:

A green roof, or rooftop garden, is a vegetative layer

grown on a rooftop with structural support and water

barriers.

Outcome:

Decrease rainwater runoff, reduce air temperature,

reduce building energy use, and improve human quality

of life.




Permeable Pavement (II—6)
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Porous asphalt (top left), permeable pavers (top right), brick pvers boom left) and concrete grid pavrs

(bottom right), UK Cooperative Extension Service

Description:
Permeable or porous asphalt, concrete, stone or bricks, designed to replace
traditional pavement.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

Permeable
Pavement
WITH
Underdrain
Sandy or loamy
Soils (A/B)

Permeable
Pavement
WITHOUT
Underdrain
Sandy or loamy
Soils (A/B)

Permeable
Pavement
WITH
Underdrain
Clay and Sandy
clay soils (C/D)

- E. coli None None None

- Nitrogen High Very High Low

- Phosphorus High Very High Low

- Sediment Very High Very High High

- Dissolved Solids None None None

- Trash / Debris None None None
Peak Flow and Volume Reduction High High High
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $>100k $=>100k $2>100k
Maintenance Cost ($/acre treated) $>10k $1k — 9.9k $>10k

Social 58 58 58

Regulatory Constrictions Weak Weak Weak
Technical Level Minor Minor Minor
Nuisance or Negative Impacts Minor Minor Minor
Attractiveness, Added Benefits Attractive Attractive Attractive

Triple Bottom Line Score 28 40 15

Outcome:

Rainwater soaks into the ground rather than running off reducing erosion and pollutant transport.




Tree Box or Tree Trench (II-7)

Downspout
transfers roof
runoff to
underground
storage system

Runoff flows to
underground
storagc system
and tree roots

Undisturbed soil
sub-base

Uncompacted soil supports
a healthy root system and
holds more stormwater

Concrete pillars
or prefabricated
modules set on

Excess water overflows undisturbed d
into stormwater ’“b'b"“(”’.""’ o
distribution pipe support of sidewalk

over uncompacted
soil layer

US EPA Stormwater to Street Trees

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen High

- Phosphorus Very High

- Sediment Very High

- Dissolved Solids None

- Trash / Debris Very High
Peak Flow and Volume Reduction High
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost (§/acre treated) $10k - 99k
Maintenance Cost ($/acre treated) $1k — 9.9k

Social 75

Regulatory Constrictions Weak
Technical Level Minor
Nuisance or Negative Impacts Minor
Attractiveness, Added Benefits Very Attractive

Triple Bottom Line Score 67

Description:

Planter boxes receive runoff from roof gutters, sidewalks,

or roadways into a contained Vegetated area. A tree trench

is a system of trees along a sidewalk connected by an

underground infiltration structure.

Outcome:

Both planter boxes and tree trenches are a type of rain

garden. As such they capture runoff, increase infiltration,

and filters pollutants such as nutrients and sediment.

11



Filtration Media (II-8)

Inflow (V;)

Energy
Dissipation

Sand Filter
Layer

Clean Gravel

Underdrain
Outflow

Minnesota Stormwater Manual

Description:
A settling chamber and filter media composed of sand, organic material, or
biofiltration media. High-rate filtration is provided by manufactured devices

that area installed in the stormwater system.

Outcome:
Large and small particles are settled or filtered out by the media resulting in
pollutant removal from stormwater.

Triple Bottom Line Analysis

High-Rate
Sand and Media High-Rate
Organic Filters Filtration Biofiltration

Pollutant Reduction Efficiency

- E. coli None None None

- Nitrogen Low High None

- Phosphorus High Moderate High

- Sediment Very High High Very High

- Dissolved Solids None None None

- Trash / Debris None None None
Peak Flow and Volume Reduction None None None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $=>100k $=>100k $>100k
Maintenance Cost ($/acre treated) $10 - 99 $10 - 99 $10 - 99

Social 42 50 42

Regulatory Constrictions Weak Weak Weak
Technical Level Moderate Moderate Moderate
Nuisance or Negative Impacts Weak Weak Moderate
Attractiveness, Added Benefits Unattractive Neutral Neutral

Triple Bottom Line Score 21 26 15




Stormwater Inlet Controls (H-9)

Insert
Catchbasin grate
Inflow (== Inflow
Aborbent material
i (media) (see text)
Media housing
i /7 Crown of outlet pipe
? ’ Outflow
‘ll h 4
Treated
stormwater
AT
SECTION VIEW (not to scale)
US EPA Stormwater Best Management Practice Factsheet 2021
Description:

All stormwater inlet controls are built into the stormwater system to remove
pollutants. Catch basin inserts are screens that are inserted below stormwater
inlets to capture floatable pollutants and sediments. Hydrodynamic separators
use a swirling motion to remove pollutants. Oil/grit separators or baffle
boxes use a series of screens or skimmers to capture trash, floatables, and

particles in a series of chambers.

Triple Bottom Line Analysis

Hydrodynamic 0il/Grit
Catch Basin Separation Separators and
Inserts Devices Baffle Boxes

Pollutant Reduction Efficiency

- E. coli None None None

- Nitrogen None None None

- Phosphorus High Low Very ngh

- Sediment Moderate Moderate High

- Dissolved Solids Low Low None

- Trash / Debris High Very High Very High
Peak Flow and Volume Reduction None None None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/unit) $100 - 999 $2100k $2100k
Maintenance Cost ($/unit) $100 - 999 $10 - 99 $10 - 99

Social 75 58 42

Regulatory Constrictions Weak Weak Weak
Technical Level None Moderate Moderate
Nuisance or Negative Impacts None None Moderate
Attractiveness, Added Benefits Not visible Not visible Not visible

Triple Bottom Line Score 59 34 29

Outcome:

Trash, oils, grease, floatables, and sediment are removed before the stormwater reaches streams

and lakes and rivers.




Underground Detention (II-IO)
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Description:
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UK Cooperative Extension Service

Underground detention, or underground ponds, provide storage for rainwater under the land surface.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E.coli Very High

- Nitrogen Moderate

- Phosphorus High

- Sediment Very High

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction High
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre treated) $10k - 99k
Maintenance Cost ($/acre treated) $100 - 999
Regulatory Constrictions Moderate
Technical Level Major
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Not visible

Triple Bottom Line Score 50

Outcome:

Rainwater and the pollutants from surface runoff are

stored in underground chambers where it slowly

infiltrates into the ground. Underground storage can

reduce the footprint needed to provide stormwater

storage on site.




Infiltration Basin and Trench (II-l 1)

Inflow

Energy
Dissipation

Overflow

Media
Grass Strip
Infiltration
Clean Gravel
Sand Filter
Overflow discharge
Infiltration Trench, Minnesota Stormwater Manual
Description:

An infiltration basin is a shallow depression with rock, sand, or water infiltrating soils.
Trenches are filled with gravel and may have surface vegetation, an underdrain, or overflow.

Triple Bottom Line Analysis

Infiltration Infiltration
Basin Trench

Pollutant Reduction Efficiency

- E. coli None None

- Nitrogen Very High High

- Phosphorus Very High High

- Sediment Very High Very High

- Dissolved Solids None None

- Trash / Debris None None
Peak Flow and Volume Reduction Very High Very High
Riparian Habitat None None
Bank / Channel Habitat None None
Capital Cost ($/acre treated) $2>100k $10k - 99k
Maintenance Cost ($/acre treated) $100 - 999 $>10k

Social 67 67

Regulatory Constrictions Weak Weak
Technical Level Minor Minor
Nuisance or Negative Impacts Minor Minor
Attractiveness, Added Benefits Neutral Neutral

Triple Bottom Line Score 54 42

Outcome:
Basins and trenches trap and remove sediment while infiltrating water into the
groundwater system.
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Wetland Treatments (II-12)

Tree

A At <
Peninsulas \

Virginia Stormwater BMP Clearinghouse

Description:

Wetlands are an area of land that remain saturated with water. Wetland
channels, also called wet swales, are channels that have a shallow water table
and do not readily drain. Stormwater wetlands, also called constructed
wetlands, with permanent pools of water as well as shallow, saturated soils
with vegetation. Wet ponds, also called retention ponds, are basins that
maintain a permanent pool. Settling basins, also called forebays, are areas that
are often added upstream of wetlands to catch sediment.

Triple Bottom Line Analysis

Wetland Stormwater Settling
Channel Wetland Wet Pond Basin

Pollutant Reduction Efficiency

- E. coli None Very High Very High None

- Nitrogen Low None Moderate None

- Phosphorus None Moderate High High

- Sediment None Very High Very High Very High

- Dissolved Solids None None None None

- Trash / Debris None None None Very High
Peak Flow and Volume Reduction None None None None
Riparian Habitat Very High Very High None None
Bank / Channel Habitat Very High Very High Moderate None
Capital Cost ($/acre treated) $10k - 99k $>100k $=>100k $1k — 9.9k
Maintenance Cost ($/acre treated) $10 - 99 $10 - 99 $10 - 99 $100 - 999

Social 42 25 25 50

Regulatory Constrictions Moderate Moderate Moderate Weak
Technical Level Minor Major Major Moderate
Nuisance or Negative Impacts Major Major Major None
Attractiveness, Added Benefits Attractive Attractive Attractive Unattractive

Triple Bottom Line Score 29 43 34 40

Outcome:

Stormwater wetlands are the most effective stormwater control for total environmental value.
They provide habitats for a number of aquatic organisms, remove pollutants by settling,
vegetation uptake, and soil absorption. They also provide aesthetic value to the community.
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A dry detention basin, also called a dry pond, is a basin that is dry except when it holds stormwater for a period of

time after a storm.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E.coli High

- Nitrogen None

- Phosphorus Moderate

- Sediment Very High

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction Very Low
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost (§/acre treated) $1k — 9.9k
Maintenance Cost ($/acre treated) $<10

Social 58

Regulatory Constrictions Weak
Technical Level Moderate
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Neutral

Triple Bottom Line Score 55

Outcome:

Stormwater is slowed allowing pollutants to settle out

and peak flows to be reduced.

17




Dry Well (U-14)

Sedimentation
Chamber Pretreatment
Dry well Stormwater Runoff Feature

Low-permeability (clay) layer

American Geosciences Institute

Description:
A dry well, also known as an injection well, is used to convey surface stormwater by gravity into the ground.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen None

- Phosphorus None

- Sediment None

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction Very High
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre treated) $1k — 9.9k
Maintenance Cost ($/acre treated) $<10
Regulatory Constrictions Moderate
Technical Level Moderate
Nuisance or Negative Impacts Major
Attractiveness, Added Benefits Neutral

Triple Bottom Line Score 28

Outcome:

Surface water infiltrates into the groundwater system as a

means of reducing flooding




Alum Injection (II-15)
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US EPA Stormwater Best Management Practice Factsheet 2021

Description:
Injection of alum into stormwater which bonds with particles to form an easily removable and safe substance.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E.coli Very High

- Nitrogen High

- Phosphorus Very High

- Sediment Very High

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre treated) $=100k
Maintenance Cost ($/acre treated) $>10k

Social 8

Regulatory Constrictions Strong
Technical Level Major
Nuisance or Negative Impacts Moderate
Attractiveness, Added Benefits Unattractive

Triple Bottom Line Score 3

Outcome:

Reduce particulates and substances that bind to them

such as phosphorus.




Street SW

T \n)‘ <

eepmg (II 16)

City of Louisville

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Very Low

- Phosphorus Very Low

- Sediment Low

- Dissolved Solids None

- Trash / Debris Very High
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre treated) $1k — 9.9k
Maintenance Cost ($/acre treated) $100 - 999

Social 92

Regulatory Constrictions None
Technical Level None
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Attractive

Triple Bottom Line Score 52

Description:

Street sweepers are specialized vehicles used to remove
pollutants from streets, roads, and parking lots.

Outcome:

Minimize street pollutants such as sediment, yard waste,

leaves, trash, deicing materials, and other pollutants.




Sanitary Sewer System Improvement (U-17)

Storm Cross-

Roof Drain Connection

Connection

r,

Broken Faulty
Side Lateral
Sewer  Connection

STORM

‘ \ SEWER
Cracked or

L Broken Pipe
P~ Deteriorated Manhole

INFILTRATION SOURCES (white text)
King County, Washington

SANITARY el
SEWER MAIN

Description:

Sanitary sewers are a network of lateral lines, pipes, and pumps that transports
wastewater from homes and business to a treatment plant for cleaning.
Overflow from the system can occur when rainwater infiltrates broken lines and
connections and due to improper connections to the system. Wastewater can
flow out of broken pipes into the groundwater. Optimization at wastewater
treatment plants helps reduce the nutrient concentration of treated discharges
while also reducing energy costs.

Triple Bottom Line Analysis

Sanitary Sewer
Sanitary Sewer Replacement Wastewater
Overflow or Plant Nutrient
Abatement Rehabilitation Optimization

Pollutant Reduction Efficiency

- E. coli Very High Very High None

- Nitrogen Very High Very High High

- Phosphorus High High Moderate

- Sediment High High None

- Dissolved Solids None None None

- Trash / Debris None None None
Peak Flow and Volume Reduction None None None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/1000 ft) $10k - 99k $10k - 99k $<10
Maintenance Cost ($/1000 ft) $10 - 99 $10 - 99 $<10

Social 33 33 58

Regulatory Constrictions Strong Strong None
Technical Level Major Major Major
Nuisance or Negative Impacts None None None
Attractiveness, Added Benefits Not visible Not visible Not visible
Triple Bottom Line Score 40 40 57

Outcome:

Reduction of exfiltration and overflows of the sanitary sewer system ensures wastewater is
transported to the treatment plant and stays out of waterways. Optimization reduces nutrients

in plant discharges.




Two-Stage Ditch (S-l)

a) Conventionally dredged channel

b) Two-stage channel, floodplain on one side

d) Example after construction

¢) Two-stage channel, floodplain on both sides

Constructed floodplain

P
Low-flow (main) channel

Vistila et al. 2021

Description:
A two-stage ditches modifies traditional trapezoidal-shaped drainage ditches or channelized streams by providing a low-
flow channel and then a higher floodplain within the channel. Sometimes called a ditch-within-a-ditch.

Outcome:
Floodplain removes sediment and nutrients, provides additional flood storage, and some riparian habitat.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Low

- Phosphorus Moderate

- Sediment Moderate

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction Low
Riparian Habitat Very Low
Bank / Channel Habitat None
Capital Cost ($/1000 ft) $1k — 9.9k
Maintenance Cost ($/1000 ft) $<10

Social 58

Regulatory Constrictions Moderate
Technical Level Minor
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Neutral

Triple Bottom Line Score 49




Riparian Buffer (S-2)

The Wider the Buffer the Greater the Benefits

Urban
Land Use

Bank Stabilization I.:— .
Water Quality :
Flood Control
Wildlife Habitat L

Tennessee Urban Riparian Buffer Handbook

Description:
Re-establish trees and perennial plants along streams, lakes, and
wetlands.

Outcome:
Roots reduce bank erosion and filter pollutants from runoff. Wider
buffers provide flood control and wildlife habitat.

Triple Bottom Line Analysis

Grass Grass Grass / Woody Forested
16 - 32 Feet 32 - 65 Feet 32 - 65 Feet 32 - 65 Feet

Pollutant Reduction Efficiency

- E. coli None None None None

- Nitrogen High High High High

- Phosphorus Very High Very High Very High Very High

- Sediment Very High Very High Very High Very High

- Dissolved Solids None None None None

- Trash / Debris None None None None
Peak Flow and Volume Reduction None Very Low Very Low Very Low
Riparian Habitat Very Low Moderate High Very High
Bank / Channel Habitat Very Low Very Low Very Low Very Low
Capital Cost ($/1000 ft) $100 - 999 $100 - 999 $1k — 9.9k $1k — 9.9k
Maintenance Cost ($/1000 ft) $<10 $<10 $<10 $<10

Social 92 92 92 92

Regulatory Constrictions None None None None
Technical Level None None None None
Nuisance or Negative Impacts None None None None
Attractiveness, Added Benefits Attractive Attractive Attractive Attractive

Triple Bottom Line Score 89 98 97 2




Stream Bank Management (S—3)

existing vegetation, plantings or &
soil bioengincering systems
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Bank armoring with riprap (left). Bank restoration with rootwad (right), Massachusetts Clean Water Toolkit.

Description:
Bank armoring is the stabilization of a stream bank by the addition of rock, particularly riprap. Bank
restoration stabilizes the bank through more natural alternatives including fiber logs, rootwads,

logjams, or live-staking tree cuttings.

Outcome:
Both bank armoring and bank restoration reduce erosion, while bank restoration also provides
habitat.

Triple Bottom Line Analysis

Bank Bank
Armoring Restoration
Pollutant Reduction Efficiency
- E. coli None None
- Nitrogen None None
- Phosphorus None None
- Sediment Very High Very High
- Dissolved Solids None None
- Trash / Debris None None
Peak Flow and Volume Reduction None None
Riparian Habitat Very Low Very Low
Bank / Channel Habitat Very Low Very High

Capital Cost ($/1000 ft) $>100k $10k - 99k
Maintenance Cost ($/1000 ft) $<10 $100 - 999
Social 42 42
Regulatory Constrictions Strong Strong
Technical Level Moderate Major
Nuisance or Negative Impacts None None
Attractiveness, Added Benefits Neutral Attractive
Triple Bottom Line Score 16 21




Stream Channel Management (S-4)

T

Rock weir (left), Dept of the Interior; Low-head dam removal (Right, Ohio River Foundation.

Description:
Natural stream channel restoration is reclamation of a degraded stream through the additional of

stream channel structures and modifications to its flow path. Low-head dam removal is the
restoration of a natural stream flow regime by permitted removal of the barrier.

Outcome:
Natural stream restoration improves water quality, reduces erosion, adds habitat, and improves
floodplain function. Low-head dam removal reduces sedimentation, allows for fish passage, and

restores a natural flow regime.

Triple Bottom Line Analysis

Stream
Channel Low-head
Structures Dam Removal

Pollutant Reduction Efficiency

- E. coli None None

- Nitrogen None None

- Phosphorus None None

- Sediment Very High None

- Dissolved Solids None None

- Trash / Debris None None
Peak Flow and Volume Reduction Low None
Riparian Habitat None None
Bank / Channel Habitat Very High Very High
Capital Cost ($/1000 ft or $/dam) $100 - 999 $=>100k
Maintenance Cost ($/1000 ft or $/dam) $<10 $<10

Social 50 42

Regulatory Constrictions Strong Strong
Technical Level Major Major
Nuisance or Negative Impacts None None
Attractiveness, Added Benefits Very Attractive Attractive

Triple Bottom Line Score 53 11




Grassed Swale and Vegetated Filter Strips (S—5)
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Grassed swale (le.t:t) and ;feg‘gtated filter strip (right), US EPA Stormwater Best Management Practice Factsheets 2021
Description:

Grassed swales, also known as bioswales, vegetated swales, or vegetated open channels are
shallow vegetated ditches with a porous bottom. Filter strips are an area for runoff to flow

through before it reaches the drainage.

Outcome:
Vegetation slows the water velocity, filters sediment, infiltrates water into the soils, and filters

and absorbs nutrients.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

Grassed Swale

Vegetated
Filter Strips

- E. coli None Very High

- Nitrogen Moderate High

- Phosphorus Low High

- Sediment High High

- Dissolved Solids None None

- Trash / Debris None None
Peak Flow and Volume Reduction High None
Riparian Habitat None Very High
Bank / Channel Habitat None None
Capital Cost ($/acre treated) $10k — 99.9k $10k — 99.9k
Maintenance Cost ($/acre treated) $1k — 9.9k $100 - 999

Social 67 58

Regulatory Constrictions None None
Technical Level None Moderate
Nuisance or Negative Impacts Moderate Minor
Attractiveness, Added Benefits Neutral Neutral

Triple Bottom Line Score 35 60




Crop Land Retirement or Conversion (R-l)

7

Jimmy Henning, Unierity of Kentucky

Description:

Converting row cropland to less intensively managed vegetation which may include hay, grasses, or
more permanent cover such as shrubs, grasses or trees. Land retirement differs from conversion to
hay or pasture in that no nutrients are used for fertilization. Assumes conversion or retirement from
agricultural production for 10 years or greater.

Outcome:
Reduces soil erosion, improves water quality, and provides wildlife habitat.

Triple Bottom Line Analysis

Conversion to Land
Hay or Pasture Retirement

Pollutant Reduction Efficiency

- E. coli None None

- Nitrogen Moderate Very High

- Phosphorus None Very High

- Sediment Very High Very High

- Dissolved Solids None None

- Trash / Debris None None
Peak Flow and Volume Reduction None None
Riparian Habitat None None
Bank / Channel Habitat None None
Capital Cost ($/acre treated) $100 - 999 $100 - 999
Maintenance Cost ($/acre treated) $<10 $<10

Social 83 83

Regulatory Constrictions None None
Technical Level None None
Nuisance or Negative Impacts None None
Attractiveness, Added Benefits Neutral Neutral

Triple Bottom Line Score 63 84




Description:
Site specific plan for nutrient source, rate, timing, and placement to optimize crops in an environmentally responsible

manner based on soil test data.

Crop Nutrient Management (R-2)

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Very Low

- Phosphorus Low

- Sediment None

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre) $10-99
Maintenance Cost ($/acre) $<10

Social 75

Regulatory Constrictions None
Technical Level Minor
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Neutral

Triple Bottom Line Score 50

Outcome:

Reducing to nutrient application and runoff




Conservation Tillage and Cover (R-3)

No-till field, University of Nebraska-Lincoln

Description:

Conservation tillage is planting and growing crops with minimal disturbance to the soil and
maintaining crop residue coverage after harvest. A cover crop is a short-term crop, such as wheat or
rye, planted after the crop season to reduce nutrient and sediment losses from the field.

Triple Bottom Line Analysis

Conservation
Tillage and
Crop Residue
Use Cover Crop
Pollutant Reduction Efficiency
- E. coli None None
- Nitrogen Very Low Low
- Phosphorus High Very Low
- Sediment High Very Low
- Dissolved Solids None None
- Trash / Debris None None
Peak Flow and Volume Reduction None None
Riparian Habitat None None
Bank / Channel Habitat None None

Capital Cost ($/acre treated) $10 - 99 $10 - 99
Maintenance Cost ($/acre treated) $<10 $<10
Social 83 83
Regulatory Constrictions None None
Technical Level None None
Nuisance or Negative Impacts None None
Attractiveness, Added Benefits Neutral Neutral
Triple Bottom Line Score 72 58

Outcome:

Reduction of nutrient and sediment runoff




Crop Contours and Terraces (R-4)

Description:

Contour farming is planting along slope elevations. Terracing is creating rises over slopes to
change long-slopes into a series of shorter slopes.

Outcome:
Contouring and terracing reduce soil loss and preserve soil moisture.

Triple Bottom Line Analysis

Contour
Farming Terrace

Pollutant Reduction Efficiency

- E. coli None None

- Nitrogen Moderate Moderate

- Phosphorus High Low

- Sediment Moderate High

- Dissolved Solids None None

- Trash / Debris None None
Peak Flow and Volume Reduction None Low
Riparian Habitat None None
Bank / Channel Habitat None None
Capital Cost ($/acre or $/1000 ft) $100 - 999 $1k — 9.9k
Maintenance Cost ($/acre or $/1000 ft) $<10 $<10

Social 75 58
Regulatory Constrictions None Moderate
Technical Level Minor Minor
Nuisance or Negative Impacts None None
Attractiveness, Added Benefits Neutral Neutral
Triple Bottom Line Score 63 49
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Crop Ditch Management Practices (R—5)
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Phosphorus removal structures, Ohio State University Extension

Denitrifying ditch bioreactors are structures that divert tile drainage to flow through

woodchips for denitrification. A phosphorus removal system diverts field drainage
through a manufactured media that absorbs phosphorus. Saturated buffers divert tile

drainage into a perforated pipe that spreads the drainage over a Vegetated area with

water saturated soils.

Triple Bottom Line Analysis

Denitrifying Phosphorus
Ditch Removal Saturated
Bioreactors Systems Buffers

Pollutant Reduction Efficiency

- E. coli None None None

- Nitrogen Low None Low

- Phosphorus None High None

- Sediment None High None

- Dissolved Solids None None None

- Trash / Debris None None None
Peak Flow and Volume Reduction None None None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $100 - 999 $10-99 $<10
Maintenance Cost ($/acre treated) $<10 $<10 $<10

Social 58 58 58
Regulatory Constrictions Moderate Moderate Moderate
Technical Level Minor Minor Minor
Nuisance or Negative Impacts None None None
Attractiveness, Added Benefits Neutral Neutral Neutral
Triple Bottom Line Score 31 54 44

Outcome:

Ditch management structures remove nutrients from runoff or groundwater.




Crop Drainage Controls (R-6)
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Blind Inlet Control, Michigan State Biosystems and Agricultural Engineering

Description:

Drainage systems of surface ditches or subsurface tile drainage are often installed in
poorly draining soils to increase crop yields. Crop drainage controls modify these
systems for water quality benefits. Irrigation water capture and reuse is the process of
collecting excess rain and drainage water, storing it in a pond or reservoir, and then
using it for irrigation during a water deficit. A blind inlet, similar to a French drain, is
installed in the lowest point in a field to provide filtering to the water prior to entering
the subsurface tile system. Drainage water level control structures allow for the water
table to be raised or lowered throughout the year.

Triple Bottom Line Analysis

Drainage
Irrigation Blind Inlet Water Level
Water Drainage Control
Capture Reuse Control Structures
Pollutant Reduction Efficiency
- E. coli None None None
- Nitrogen Moderate Moderate Moderate
- Phosphorus Very Low None High
- Sediment High None Very High
- Dissolved Solids None None None
- Trash / Debris None None None
Peak Flow and Volume Reduction Moderate None Very Low
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $100 - 999 $1k — 9.9k $1k — 9.9k
Maintenance Cost ($/acre treated) $<10 $<10 $<10
Social 58 58 58
Regulatory Constrictions Moderate Moderate Moderate
Technical Level Minor Minor Minor
Nuisance or Negative Impacts None None None
Attractiveness, Added Benefits Neutral Neutral Neutral
Triple Bottom Line Score 56 28 55

Outcome:

Drainage controls lower the capture rainwater runoff reducing sediment and nutrient

runoff.




Pasture and Grazing M
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University of Kentucky Forage Extension

Description:
Rotating horses, dairy cows, and beef cattle between fields prevents overgrazing and loss
of vegetative cover while stimulating vegetative growth.

Outcome:
Reduction of soil loss and erosion and nutrient runoff

anagement (R-7)

Triple Bottom Line Analysis

Dairy Precision
Precision Intensive
Feeding and Rotational /
Horse Pasture Forage Prescribed
Management Management Grazin,
Pollutant Reduction Efficiency
- E.coli None None Very High
- Nitrogen None Low Low
- Phosphorus Low Moderate Low
- Sediment High None Moderate
- Dissolved Solids None None None
- Trash / Debris None None None
Peak Flow and Volume Reduction None None None
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre treated) $100 - 999 $<10 $10 - 99
Maintenance Cost ($/acre treated) $<10 $<10 $<10
Social 83 83 83
Regulatory Constrictions None None None
Technical Level None None None
Nuisance or Negative Impacts None None None
Attractiveness, Added Benefits Neutral Neutral Neutral
Triple Bottom Line Score 58 67 80




Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E.coli High
- Nitrogen None
- Phosphorus None
- Sediment None
- Dissolved Solids None
- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/unit) $1k — 9.9k
Maintenance Cost (§/unit) $10-99
Social 83
Regulatory Constrictions None
Technical Level None
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Neutral
Triple Bottom Line Score 40

Description:

A livestock shade structure is a portable frame with a

fabric roof that provides shade for livestock.

Outcome:

Providing shade away from waterways helps reduce

fecal inputs into waterways.




Livestock Exclusion, Fen

Livestock limited stream crossing, UK Cooperative Extension

Description:

Livestock exclusion fencing uses temporary or
permanent fencing to restrict access to ponds, streams,
and rivers. A limited access or gated stream crossing is a
hardened crossing of streams that reduces erosion.
Providing alternative watering sources for livestock,
even without fencing, can reduce the time spent in
streams. Stabilization of streambanks helps prevent
further erosion.

Outcome:

Livestock access to streams can cause streambank erosion
and sedimentation, fecal contamination, and nutrient
increases. Restricting access to streams reduces these
pollution sources.

Cing and Off Stream Watering (R—9)

Triple Bottom Line Analysis

Off
Limited Stream Streambank
/ Gated | Livestock | Watering | Protection | Streambank
Stream | Exclusion | Without Without Stabilization
Crossini Fencini Fencini Fencini and Fencini
Pollutant Reduction Efficiency
- E.coli High High Very High None None
- Nitrogen None Low Very Low Low Very High
- Phosphorus None Moderate Very Low Low Very High
- Sediment None Very High Low High Very High
- Dissolved Solids None None None None None
- Trash / Debris None None None None None
Peak Flow and Volume Reduction None None None None None
Riparian Habitat None None None None None
Bank / Channel Habitat None None None None None
Capital Cost ($/1000 ft or crossing) $1k — 9.9k $10 - 99 ‘ $10-99 $1k — 9.9k $1k — 9.9k
Maintenance Cost ($/1000 ft or crossing) $<10 $<10 $<10 $<10 $10 - 99
Social 50 75 67 42 33
Regulatory Constrictions Strong None Weak Strong Strong
Technical Level Minor None Minor Moderate Moderate
Nuisance or Negative Impacts None Minor None None Minor
Attractiveness, Added Benefits Neutral Neutral Neutral Neutral Neutral
Triple Bottom Line Score 25 80 61 31 39




Barnyard / Feedlot Stormwater Runoff Control (R—IO)

Description:

Heavy traffic pad winter feeding area, Eden Shale Farm

A runoff management system is a planned system of practices for collection,
treatment, and reduction of runoff from barnyards or feedlots. These practices

include roof gutters, drip trenches, surface water diversion, heavy use area

protection, or solids separation basins (settling basin).

Outcome:

By intercepting or diverting stormwater from entering the barnyard or feedlot,
potential pollutants that would be transported in the runoff are reduced. By

stabilizing heavy use areas, erosion is prevented. Capturing runoff in a basin

prevents nutrients, sediment, and fecal indicator bacteria from reaching

Waterways.

Triple Bottom Line Analysis

Barnyard / Loafing Lot or Solids
Feedlot Runoff | Heavy Use Area | Separation
Management Management Basin
Pollutant Reduction Efficiency
- E. coli Very High Very High Very High
- Nitrogen High Low Moderate
- Phosphorus Very High Low High
- Sediment High High None
- Dissolved Solids None None None
- Trash / Debris None None None
Peak Flow and Volume Reduction Moderate None Moderate
Riparian Habitat None None None
Bank / Channel Habitat None None None
Capital Cost ($/acre) $1k — 9.9k $=>100k $10k - 99k
Maintenance Cost ($/acre) $<10 $<10 $100 - 999
Social 75 67 67
Regulatory Constrictions None None None
Technical Level Minor Moderate Minor
Nuisance or Negative Impacts Minor None Minor
Attractiveness, Added Benefits Attractive Neutral Neutral
Triple Bottom Line Score 81 48 47
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Description:

Animal waste management systems comprise a variety of practices used at feedlots or farms to
manage animal waste and related animal byproducts. These systems include efficient collection,
proper storage, necessary treatment, transportation, and distribution of waste. Examples of
facilities and management methods are holding ponds, waste treatment ponds, composting,
manure management, and land application.

A waste storage facility is an impoundment made by constructing an embankment, excavating a
pit or dugout, or fabricating a structure.

Management (R-l 1)

Triple Bottom Line Analysis

Animal Waste | Animal Waste
Management Storage
System Facility
Pollutant Reduction Efficiency
- E. coli Very High Very High
- Nitrogen Very High Very High
- Phosphorus Very High Very High
- Sediment None None
- Dissolved Solids None None
- Trash / Debris None None
Peak Flow and Volume Reduction None None
Riparian Habitat None None
Bank / Channel Habitat None None
Capital Cost ($ /system) $10k - 99k $10k - 99k
Maintenance Cost ($ /system) $100 - 999 $100 - 999
Social 67 58
Regulatory Constrictions None None
Technical Level Moderate Moderate
Nuisance or Negative Impacts None Minor
Attractiveness, Added Benefits Neutral Neutral
Triple Bottom Line Score 47 42

Outcome:

The practices are designed to reduce the discharge nutrients, fecal indicator

bacteria, and sediment.
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Manure Managemnt (R-12)
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Subsurfac application of manure, Sustainable Chesapeake

Description:

Manure is commonly applied to soil surface of crop fields to
utilize the nutrients for fertilization. There are five major
manure treatment and placement methods: transport,
composting, thermochemical, incorporation, and injection.
Transport is not described here as it transfers to the manure to
another watershed. Composting systems (such as rotating bins,
forced aeration, or pile and windrow) decompose manure into
compost. Thermochemical conversion uses specialized
equipment to heat the manure to very high temperatures
removing nitrogen. Manure incorporation uses specialized
equipment to incorporate manure into the soil while manure
injection places the manure at the roots closing the surface soil

subsequently.

Triple Bottom Line Analysis

Manure Manure Manure Manure
Composting | Thermochemical Soil Soil
Treatment Treatment Incorporation | Injection
| Environmemtal [ 30 | 3% | B [ 39 |
Pollutant Reduction Efficiency
- E.coli Very High Very High None Very High
- Nitrogen Low High Very Low Low
- Phosphorus None None Low Low
- Sediment None None None None
- Dissolved Solids None None None None
- Trash / Debris None None None None
Peak Flow and Volume Reduction None None None None
Riparian Habitat None None None None
Bank / Channel Habitat None None None None
Capital Cost ($/ton) $100 - 999 $100 - 999 $100 - 999 $<10
Maintenance Cost ($/ton) $10-99 $<10 $10-99 $<10
Social 75 67 75 67
Regulatory Constrictions None None None None
Technical Level None Minor None Minor
Nuisance or Negative Impacts Minor Minor Minor Minor
Attractiveness, Added Benefits Neutral Neutral Neutral Neutral
Triple Bottom Line Score 49 55 38 68

Outcome:

Manure management methods reduce nutrient runoff, sedimentation, and fecal indicator bacteria.




Poultry Litter Storage and Management (R—13)

Description:
Poultry litter has a much higher concentration of nitrogen compared to other manure, so proper storage and

management does not allow rainfall to reach the stockpiles and generate runoff prior to land application at
scheduled times and rates. This can include short-term storage or permanent structures such as manure stacking
sheds with concrete pads. Further hazardous ammonia air emissions in poultry houses should be addressed by
litter amendments with alum to prevent gas formation or biofilter ventilation systems.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Low

- Phosphorus Low

- Sediment None

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost (§/acre) $10-99
Maintenance Cost ($/acre) $<10

Social 67

Regulatory Constrictions None
Technical Level Minor
Nuisance or Negative Impacts Minor
Attractiveness, Added Benefits Neutral

Triple Bottom Line Score 48

Outcome:

Litter storage reduces nutrient laden runoff.
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Soil Conservation and Water Quality Plans (R-14)
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Description:
An agricultural water quality plan is a farm-specific plan to protect surface and groundwater resources from pollution.
Many of the individual practices listed in this document are included in these plans, but this practice captures

additional benefits not captured by those practices.

Outcome:
A plan identifies the types of best management practices that should be implemented by a farm to protect water

resources.

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli None

- Nitrogen Very Low

- Phosphorus Low

- Sediment Low

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat None
Bank / Channel Habitat None
Capital Cost ($/acre) $10 - 99
Maintenance Cost ($/acre) $<10

Social 75

Regulatory Constrictions None
Technical Level Minor
Nuisance or Negative Impacts None
Attractiveness, Added Benefits Not Visible

Triple Bottom Line Score 56
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Wetland (R-15)

Description:
Wetlands are an area of land that remain saturated with water. Wetlands, which may include ponds, marshes, or

swamps, can be used in a mutually beneficial relationship with agriculture. While wetlands may be created in
agricultural lands, the environmental benefits here are for restoration of lands formerly wetland.

USDA

Triple Bottom Line Analysis

Pollutant Reduction Efficiency

- E. coli Very High

- Nitrogen Moderate

- Phosphorus Moderate

- Sediment Low

- Dissolved Solids None

- Trash / Debris None
Peak Flow and Volume Reduction None
Riparian Habitat Very High
Bank / Channel Habitat Very High
Capital Cost (§/acre) $1k — 9.9k
Maintenance Cost ($/acre) $<10

Social 33

Regulatory Constrictions Strong
Technical Level Major
Nuisance or Negative Impacts Minor
Attractiveness, Added Benefits Attractive

Triple Bottom Line Score 66

Outcome:

Wetlands are the most effective practice for total
environmental value. They provide habitats for many
aquatic organisms and remove pollutants by settling,
vegetation uptake, and soil absorption. They also
provide aesthetic value to the community.
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Septic System Improvement (R-16)
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Please note: The number of compartments in a septic tank vary by state and region,

Septic Tank Schematic, US EPA

Description:

Typical septic systems treat waste with a septic tank and then the
drainfield. Pumping is used to remove solids from the tank and should be
conducted every 3-5 years to protect the drainfield from failure. More
advanced septic treatment systems utilize additional technology to improve
performance. Improved denitrification can be achieved in septic tanks by
recirculating sand filters, integrated fixed-film activated sludge, or other
proprietary septic tank pretreatment technologies. Septic effluent
treatments include alternative drainfields such as elevated mound systems,
advanced drip distribution, or shallow pressure dispersal units. Secondary
pretreatment methods include certified systems, intermittent media filters,

and constructed wetlands.

Triple Bottom Line Analysis

Advanced | Advanced
Septic Advanced Septic Septic
Tank Septic Effluent Secondary
Pumping | Denitrification | Treatment | Treatment
Pollutant Reduction Efficiency
- E. coli Very High Very High Very High Very High
- Nitrogen Very Low Very High High High
- Phosphorus None None None None
- Sediment None None None None
- Dissolved Solids None None None None
- Trash / Debris None None None None
Peak Flow and Volume None None None None
Reduction
Riparian Habitat None None None None
Bank / Channel Habitat None None None None
Capital Cost (8/system) $<10 $=>100k $=>100k $=>100k
Maintenance Cost ($/system) $10 - 99 $100 - 999 $100 - 999 $100 - 999
Social 75 50 50 50
Regulatory Constrictions Weak Moderate Moderate Moderate
Technical Level None Moderate Moderate Moderate
Nuisance or Negative Impacts None None None None
Attractiveness, Added Benefits Neutral Neutral Neutral Neutral
Triple Bottom Line Score 59 17 14 14

Outcome:

Advanced on-site wastewater treatment systems are primarily focused on nitrogen removal, but can
also remove fecal indicator bacteria, and provide additional benefits such as reducing septic system
overflows and leaks and improving property values.




Urban Conservation Practices Detailed: Environmental Score
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ID BMP |z~ |vw| AR | O ||l && | OR K
u-2 Bioretention/raingardens - A/B soils 4 5 5 510 0 4 0 0
U-12 | Stormwater Wetland 5 0 3 510 0 0 5 5
u-7 Tree Box / Tree Trench 0 4 5 510 5 4 0 0
U-16 | Underground Detention 5 (13| 4 |[5]|]0]0 5 0 0
u-11 Infiltration Basin 0 5 5 50 0 5 0 0
U-12 | Wet Pond 5 3 4 510 0 0 0 3
U6 Permeable Pavement w/ Veg. - A/B soils, no
underdrain 0 5 5 510 0 4 0 0 83
U-15 | Alum Injection 5 4 5 5/101]0 0 0 0 83
u-2 Bioretention/raingardens - C/D soils 4 3 4 | 4|0 0 4 0 0 83
u-11 Infiltration Trench 0 4 4 510 0 5 0 0 78
u-4 Tree Planting 0 5 5 510 0 3 0 0 78
U-17 | SSO Abatement 5 5 4 | 41010 0 0 0 78
U-17 | Sanitary sewer replacement or rehab 5 5 4 | 4|0 0 0 0 0 78
u-6 Permeable Pavement w/ Veg. - A/B soils, underdrain 0 4 4 510 0 4 0 0 74
u-9 Oil/ Grit Separators and Baffle Boxes 0|0 5 (4] 0]35 0 0 0 61
U-12 | Settling basin 0 0 4 510 5 0 0 0 61
u-9 Catch Basin Inserts 0| 01| 4 |3]| 2| 4 0 0 0 57
U-13 | Dry Detention Ponds 4 0 3 510 0 ! 0 0 57
u-9 Hydrodynamic Separation Devices 0|0 2 3| 2 5 0 0 0 52
u-6 Permeable Pavement w/ Veg. - C/D soils, underdrain 0 2 2 4 | 0 0 4 0 0 52
U-12 | Wetland Channel 0 2 0 0] 0 0 0 5 5 52
u-8 High-Rate Media Filtration 0 4 3 41 0 0 0 0 0 48
u-8 Sand and Organic Filters 0 2 4 510 0 0 0 0 48
u-8 High-Rate Biofiltration 010 4 | 51010 0 0 0 39
U-16 | Street Sweeping 0 - 2 0 5 0 0 0 39
U-17 | Wastewater Treatment Plant Nutrient Optimization 0 4 3 0 0 0 0 0 0 30
u-3 Rainwater Harvesting (Cisterns and Rain Barrels) 010 0| 4] 01]0 3 0 0 30
u-2 Conservation Landscaping Practices 0 3 3 0 0 0 0 0 0 26
U-14 | Dry Well 0 0 0 0 0 0 5 0 0 22
u-5 Green Roofs 0 0 0 0| 0 0 4 0 0 17
u-1 Urban Nutrient Management Plan 0 2 1 0] 0 0 0 0 0 13
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Urban Practices: Triple-Bottom Line Score

Environmental | Financial | Social | Triple Bottom
ID BMP Score Score Score Line Score
u-4 Tree Planting
u-?2 Conservation Landscaping Practices
u-2 Bioretention/raingardens - A/B soils
u-7 Tree Box / Tree Trench
u-3 Rainwater Harvesting (Cisterns and Rain Barrels) 30 80 83 60
u-9 Catch Basin Inserts 57 60 75 59
u-2 Bioretention/ raingardens - C/D soils 83 30 75 57
U-17 | Wastewater Treatment Plant Nutrient Optimization 30 58 56
u-1 Urban Nutrient Management Plan 75 56
u-11 Infiltration Basin 30 67 55
u-13 Dry Detention Ponds 57 70 58 54
u-16 Street Sweeping 39 50 52
u-10 Underground Detention 40 42 50
u-12 Stormwater Wetland 40 25 4)
u-11 Infiltration Trench 78 67 43
u-6 Permeable Pavement w/ Veg. - A/B soils, no underdrain 83 58 40
U-12 | Settling basin 61 50 50 40
u-17 SSO Abatement 78 50 33 40
u-17 Sanitary sewer replacement or rehab 78 50 33 40
u-12 Wet Pond 40 25 34
u-9 Hydrodynamic Separation Devices 52 40 58 34
U-12 | Wetland Channel 52 50 42 28
u-9 Oil/ Grit Separators and Baffle Boxes 61 40 42 29
u-6 Permeable Pavement w/ Veg. - A/B soils, underdrain 74 58 28
U-14 | Dry Well 22 70 50 29
u-8 High-Rate Media Filtration 48 40 50 26
u-8 Sand and Organic Filters 48 40 42 21
u-8 High-Rate Biofiltration 39 40 42 15
u-6 Permeable Pavement w/ Veg. - C/D soils, underdrain 52 58 15
u-5 Green Roofs 40 50
U-15 | Alum Injection 83
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Rural Conservation Practices: Environmental Score

2 2|3 cg |t
sl 28 5|3 g8 |58 % :
S| F 4|2 8| 28| 2|28 55¢
D BMP S|z | E| & |B|F |2 |BB |32 |CES
R-15 | Wetland s (3 [3]2JoJo] o ['sT s [FH00
R-10 | Barnyard / Feedlot Stormwater Runoff Control 5 4 5 4 0 0 3 0 0 91
R-1 Land Retirement 0 5 5 5 0 0 0 0 0 65
R-9 Streambank Stabilization and Fencing 0 5 5 5 0 0 0 0 0 65
R-11 Animal Waste Management System 5 5 5 0 0 0 0 0 0 65
R-11 Animal Waste Storage Facility 5 5 5 0 0 0 0 0 0 65
R-10 | Feedlot Solids Separation Basin 5 3 4 0 0 0 3 0 0 65
R-9 Livestock Exclusion Fencing 4 2 3 5 0 0 0 0 0 61
R-6 Drainage Water Level Control Structures 0 3 4 5 0 0 ! 0 0 57
R-10 | Loafing Lot / Heavy Use Area Management 5 2 2 4 0 0 0 0 0 57
R-7 Precision Intensive Rotational/ Prescribed Grazing 5 2 2 3 0 0 0 0 0 52
R-4 Terrace 0 3 2 4 0 0 2 0 0 48
R-6 [rrigation Water Capture Reuse 0 3 4f 0 0 3 0 0 48
R-16 | Advanced Septic Denitrification 5 5 0 0 0 0 0 0 0 43
R-4 Contour Farming 0 3 4 3 0 0 0 0 0 43
R-12 | Manure Treatment (Thermochemical) 5 4 0 0 0 0 0 0 0 39
R-16 | Advanced Septic Effluent Treatment 5 4 0 0 0 0 0 0 0 39
R-16 | Advanced Septic Secondary Treatment 5 4 0 0 0 0 0 0 0 39
R-12 Manure Injection 5 2 2 0 0 0 0 0 0 39
R-9 Off Stream Watering Without Fencing 5 2 0 0 0 0 0 39
R-3 Conservation Tillage and Crop Residue Use 0 4 4 0 0 0 0 0 39
R-1 Conversion to Hay or Pasture 0 3 0 5 0 0 0 0 0 35
R-5 Phosphorus Removal Systems 0 0 4 4 0 0 0 0 0 35
R-9 Streambank Protection w/o Fencing 0 2 2 4 0 0 0 0 0 35
R-12 | Manure Treatment (Composting) 5 2 0 0 0 0 0 0 0 30
R-7 Horse Pasture Management 0 0 2 4 0 0 0 0 0 26
R-16 | Septic Tank Pumping 5 0 0 0 0 0 0 0 26
R-7 Dairy Precision Feeding and Forage Management 0 2 3 0 0 0 0 0 0 22
R-14 | Soil Conservation and Water Quality Plans 0 2 2 0 0 0 0 0 22
R-10 | Limited / Gated Stream Crossing 4 0 0 0 0 0 0 0 0 17
R-8 Livestock Shade Structures 4 0 0 0 0 0 0 0 0 17
R-13 | Poultry Litter Storage and Management 0 2 2 0 0 0 0 0 0 17
R-3 Cover Crop 0 2 0 0 0 0 0 17
R-6 Blind Inlet Drainage Control 0 3 0 0 0 0 0 0 0 13
R-12 Manure Incorporation 0 2 0 0 0 0 0 0 13
R-2 Crop Nutrient Management 0 2 0 0 0 0 0 0 13
R-5 Denitrifying Ditch Bioreactors 0 2 0 0 0 0 0 0 0
R-5 Saturated Buffers 0 0 0 0 0 0 0 0 -
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Rural Conservation Practices: Triple-Bottom Line Score

Environmental Financial Social Triple Bottom
ID BMP Score Score Score Line Score
R-1 Land Retirement 65 80 83 81
R-10 Barnyard / Feedlot Stormwater Runoff Control 91 70 67 80
R-9 Livestock Exclusion Fencing 61 90 75 80
R-7 Precision Intensive Rotational/ Prescribed Grazing 52 90 83 84
R-3 Conservation Tillage and Crop Residue Use 39 20 83 72
R-12 Manure Injection 39 67 67
R-7 Dairy Precision Feeding and Forage Management 22 83 68
R-15 | Wetland 33 63
R-4 Contour Farming 43 80 75 66
R-1 Conversion to Hay or Pasture 35 80 83 63
R-9 Off Stream Watering Without Fencing 39 90 67 61
R-16 Septic Tank Pumping 26 90 75 58
R-3 Cover Crop 17 90 83 59
R-7 Horse Pasture Management 26 80 83 58
R-14 | Soil Conservation and Water Quality Plans 22 90 75 56
R-6 [rrigation Water Capture Reuse 48 80 58 55
R-12 | Manure Treatment (Thermochemical) 39 80 67 56
R-6 Drainage Water Level Control Structures 57 70 58 55
R-5 Phosphorus Removal Systems 35 90 58 54
R-2 Crop Nutrient Management 13 90 75 50
R-4 Terrace 48 70 58 49
R-12 | Manure Treatment (Composting) 30 70 75 49
R-13 | Poultry Litter Storage and Management 17 90 67 48
R-10 Loafing Lot / Heavy Use Area Management 57 50 67 48
R-10 | Feedlot Solids Separation Basin 65 40 67 47
R-11 Animal Waste Management System 65 40 67 47
R-5 Saturated Buffers 9 _ 58 44
R-11 Animal Waste Storage Facility 65 40 58 42
R-8 Livestock Shade Structures 17 60 83 40
R-9 Streambank Stabilization and Fencing 65 60 33 38
R-12 Manure Incorporation 13 70 75 39
R-5 Denitrifying Ditch Bioreactors 9 80 58 31
R-9 Streambank Protection w/o Fencing 35 70 42 31
R-6 Blind Inlet Drainage Control 13 70 58 28
R-9 Limited / Gated Stream Crossing 17 70 50 25
R-16 Advanced Septic Denitrification 43 30 50 17
R-16 Advanced Septic Effluent Treatment 39 30 50 14
R-16 Advanced Septic Secondary Treatment 39 30 50 14
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Stream and Ditch Conservation Practices: Environmental Score

7 -
El. |8 £ é
AR IR REE 25 L5
S1EE|£)2% 5| £
ID BMP AR AEAE-AR- ZalSE
S-2 Riparian Buffer: Forested 32 - 65 Feet 0 5 5 5 0 0
S-5 Vegetated Filter Strip 5 4 4 4 0 0
S-2 Riparian Buffer: Grass/Woody 32 - 65 Feet 0 5 5 5 0 0
S-2 Riparian Buffer: Grass 32 - 65 Feet 0 4 5 5 0 0
S-2 Riparian Buffer: Grass 16 - 32 Feet 0 4 5 5 0 0
S-5 Grassed Swales 0 3 2 4 0 0
S-1 Two-Stage Ditch 0 2 3 3 0 0
S-4 Stream Channel Structures 0 0 0 5 0 0
S-3 Bank Restoration 0 0 0 0 0 0
S-4 Low-head Dam Removal 0 0 0 0 0 0
S-3 Bank Armoring 0 0 0 0 0 0
Stream and Ditch Conservation Practices: Triple-Bottom Line Score
Environmental Financial Social | Triple Bottom
ID BMP Score Score Score Line Score
S-2 Riparian Buffer: Forested 32 - 65 Feet 70
S-2 Riparian Buffer: Grass 32 - 65 Feet S0
S-2 Riparian Buffer: Grass/Woody 32 - 65 Feet 70
S-2 Riparian Buffer: Grass 16 - 32 Feet S0
S-5 Vegetated Filter Strip 40
S-4 Stream Channel Structures 80
S-1 Two-Stage Ditch 48 70
S-5 Grassed Swales 57 30
S-4 Low-head Dam Removal 22 50
S-3 Bank Restoration 26 40
S-3 Bank Armoring _ 50
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Supplemental Factsheets

The Kentucky Triple Bottom Line Analysis of Conservation Practices provides a simple overview of conservation practices to aid communities

in the prioritization process. With this introduction to potential practices, readers may want to learn more about individual practices as

the consider implementation for their community. To this end, a list of fact sheets and supplemental materials has been compiled here

from a variety of sources. Electronic versions of this document can utilize the hyperlinks to these files. For paper copy users, most of

the fact sheets were compiled from the following sources:

®  Chesapeake Bay Quick Reference Guide for Best Management Practices:
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
®  Kentucky Division of Water Agricultural Best Management Practices: https://eec.ky.gov/Natural-
Resources/Conservation/Pages/Best-Management-Practices.aspx
®  United States Environmental Protection Agency National Menu of Best Management Practices (BMPs) for Stormwater-Post-
Construction: https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater-post-construction
®  United States Department of Agriculture Natural Resource Conservation Service (NRCS) Conservation Practice Standards:
https://www.nres.usda.gov/resources/guides-and-instructions/ conservation-practice-standards
®  University of Kentucky Extension Publications: https://publications.ca.uky.edu/
Code Practice Name Fact Sheets
UK Extension Publication: Phosphorus for Kentucky Turfgrasses (AGR-244)
. LFUCG Stormwater Management Low Impact Development Guidelines:
U-1 Urban Nutrient Vegetative Roofs
Management Plan . . .
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
D-6. Urban Nutrient Management
Conservation Landscaping Virgir\ia Soil an.d Water Cf)nserva'tion District: Co.nse'rvation' Landscaping '
uU-2 Practices US Fish and Wildlife Service: Native Plants for Wildlife Habitat and Conservation
Landscaping Chesapeake Bay Watershed
U-2 Bioretention/raingardens - | UK Extension Publication: Residential Rain Gardens: Design, Construction, and
A/B soils Maintenance (HENV-205)
5 Bioretention/raingardens - | EPA Fact Sheet: Bioretention (Rain Gardens)
U- C/D soils
Rainwater Harvesting UK Extension Publication: Homeowner’s Guide to Rainwater Harvesting: Rain
uU-3 (Cisterns and Rain Barrels) Barrels and Beyond (HENV-711)
EPA Fact Sheet: On Lot Treatment
EPA Fact Sheet: Urban Forestry
U-4 Tree Planting Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
D-7. Urban Tree Planting BMPs
U-5 Green Roofs EPA Fact Sheet: Green Roofs
Permeable Pavement w/ UK Extension Publication: Permeable Pavement for Stormwater Management
u-6 Veg. - A/B soils, no (AEN-108)
underdrain EPA Fact Sheet: Permeable Pavement
U-6 Permeable Pavement w/
Veg. - A/B soils, underdrain
U-6 Permeable Pavement w/
Veg. - C/D soils, underdrain
LFUCG Stormwater Management Low Impact Development Guidelines: Tree
u-7 Tree Box / Tree Trench Trenches / Planter Boxes
EPA Technical Memorandum: Stormwater Trees
U-8 High-Rate Media Filtration | New Jersey DEP: Stormwater Manufactured Treatment Devices
uU-8 Sand and Organic Filters EPA Fact Sheet: Sand and Organic Filters
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https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater-post-construction
https://www.nrcs.usda.gov/resources/guides-and-instructions/conservation-practice-standards
https://publications.ca.uky.edu/
https://publications.ca.uky.edu/AGR-244
https://next.lexingtonky.gov/sites/default/files/2016-07/Low%20Impact%20Dev%20Guidelines%20121009.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://vaswcd.org/conservation-landscaping/
https://www.fws.gov/media/native-plants-wildlife-habitat-and-conservation-landscaping-chesapeake-bay-watershed
https://www.fws.gov/media/native-plants-wildlife-habitat-and-conservation-landscaping-chesapeake-bay-watershed
https://publications.ca.uky.edu/henv-205
https://publications.ca.uky.edu/henv-205
https://www.epa.gov/system/files/documents/2021-11/bmp-bioretention-rain-gardens.pdf
https://publications.ca.uky.edu/henv-711
https://publications.ca.uky.edu/henv-711
https://www.epa.gov/system/files/documents/2021-11/bmp-on-lot-treatment.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-urban-forestry.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.epa.gov/system/files/documents/2021-11/bmp-green-roofs.pdf
https://publications.ca.uky.edu/AEN-108
https://publications.ca.uky.edu/AEN-108
https://www.epa.gov/system/files/documents/2021-11/bmp-permeable-pavements.pdf
https://next.lexingtonky.gov/sites/default/files/2016-07/Low%20Impact%20Dev%20Guidelines%20121009.pdf
https://www.epa.gov/sites/default/files/2016-11/documents/final_stormwater_trees_technical_memo_508.pdf
https://dep.nj.gov/stormwater/stormwater-manufactured-treatment-devices/
https://www.epa.gov/system/files/documents/2021-11/bmp-sand-and-organic-filters.pdf

Code Practice Name Fact Sheets
U-8 High-Rate Biofiltration New Jersey DEP: Stormwater Manufactured Treatment Devices
u-9 Catch Basin Inserts EPA Fact Sheet: Stormwater Inlet Controls
Hydrodynamic Separation EPA Fact Sheet: Stor.mwater Inlet Cor.1trols .
u-9 . Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
Devices .
D-13. Dry Detention Ponds
Oil/Grit Separators and EPA Fact Sheet: Stormwater Inlet Controls
u-9 Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
Baffle Boxes .
D-13. Dry Detention Ponds
U-10 | Underground Detention Philadelphia Water Department: Subsurface Detention
U-11 | Infiltration Basin EPA Fact Sheet: Infiltration Basin
LFUCG Stormwater Management Low Impact Development Guidelines:
U-11 | Infiltration Trench Infiltration Trench
EPA Fact Sheet: Infiltration Trench
UK Extension Publication: Stormwater Wetlands (ID-215)
U-12 | Stormwater Wetland EPA Fact Sheet: Stormwater Wetland
U-12 | Settling basin Auburn University and USDA: Settling Basins and Wetlands
UK Extension Publication: BMP Maintenance and Operation: Retention Basin
U-12 | Wet Pond (HENV-713)
EPA Fact Sheet: Wet Pond
U-12 | Wetland Channel Virgnia Tech Extension Publication: Wet Swale
UK Extension Publication: BMP Maintenance and Operation: Detention Basin
(HENV-715)
U-13 | Dry Detention Ponds EPA Fact Sheet: Dry Detention Ponds
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
D-13. Dry Detention Ponds
U-14 | Dry Well American Geosciences Institute: Dry wells for stormwater management
U-15 | Alum Injection EPA Fact Sheet: Alum Injection
EPA Fact Sheet: Parking Lot and Street Cleaning
U-16 | Street Sweeping Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
D-9. Street Cleaning (Street Sweeping)
Wastewater Treatment KDOW Website: WWTP Optimization
U-17 | Plant Nutrient EPA Fact Sheet: Kentucky Operators Take the Lead in Reducing Nutrients
Optimization
Sanitary Sewer Overflow UK Extension Publication: Sanitary Sewer Overflows: Risks and Homeowner
uU-17 Abatement Responsibilities (HENV-709), Spanish version
EPA Fact Sheet: Preventing Stormwater Contamination from Sanitary Sewage
U-17 Sanitary sewer EPA Fact Sheet: Trenchless Sewer Rehabilitation
replacement or rehab Water Environment Federation: Sanitary Sewer Rehabilitation Fact Sheet
Minnesota Board of Water and Soil Resources Factsheet: Two-Stage Drainage
Ditch Fact Sheet
S-1 Two-Stage Ditch Ohio State University Extension Publication: Open Channel/Two-Stage Ditch

(NRCS 582)
NRCS Standard Practice: Open Channel (582)
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https://dep.nj.gov/stormwater/stormwater-manufactured-treatment-devices/
https://www.epa.gov/system/files/documents/2021-11/bmp-stormwater-inlet-bmps.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-stormwater-inlet-bmps.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.epa.gov/system/files/documents/2021-11/bmp-stormwater-inlet-bmps.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://water.phila.gov/development/stormwater-plan-review/manual/chapter-4/4-8-subsurface-detention/
https://www.epa.gov/system/files/documents/2021-11/bmp-infiltration-basin.pdf
https://next.lexingtonky.gov/sites/default/files/2016-07/Low%20Impact%20Dev%20Guidelines%20121009.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-infiltration-trench.pdf
https://publications.ca.uky.edu/ID-215
https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater-post-construction#:~:text=Stormwater%20Wetland%20(pdf)
https://aurora.auburn.edu/xmlui/bitstream/handle/11200/3903/FISHBMPG06.pdf?sequence=1&isAllowed=y#:~:text=Wetlands%20act%20as%20settling%20basins,used%20as%20water%20treatment%20systems.&text=Catfish%20ponds%20already%20act%20as,for%20long%20periods%20of%20time.
https://publications.ca.uky.edu/HENV-713
https://publications.ca.uky.edu/HENV-713
https://www.epa.gov/system/files/documents/2021-11/bmp-wet-ponds.pdf
https://www.pubs.ext.vt.edu/426/426-130/426-130.html
https://publications.ca.uky.edu/HENV-715
https://publications.ca.uky.edu/HENV-715
https://www.epa.gov/system/files/documents/2021-11/bmp-dry-detention-ponds.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.americangeosciences.org/sites/default/files/CI_Factsheet_2017_4_drywellbasics_170906.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-alum-injection.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-parking-lot-and-street-sweeping.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Environmental-Protection/Water/Protection/Pages/WWTPOptimization.aspx
https://www.epa.gov/sites/default/files/2020-10/documents/ky01_national-nutrient-study_820f20003_june-2020.pdf
https://publications.ca.uky.edu/HENV-709
https://publications.ca.uky.edu/HENV-709
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww2.ca.uky.edu%2Fagcomm%2Fpubs%2FHENV%2FHENV709S%2FHENV709S.pdf&data=05%7C02%7Csteve.evans%40uky.edu%7C70e56a4424094da49a1f08dcc6976a35%7C2b30530b69b64457b818481cb53d42ae%7C0%7C0%7C638603600838317805%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=R6nnJXT5DuojM4xoi17DE6m9FeOoaFtnxwmJQ0QVCe4%3D&reserved=0
https://www.epa.gov/system/files/documents/2021-11/bmp-preventing-stormwater-contamination-from-sanitary-sewage.pdf
https://www3.epa.gov/npdes/pubs/rehabl.pdf
https://www.wef.org/globalassets/assets-wef/direct-download-library/public/03---resources/wsec-2017-fs-009---csc---sewer-rehabilitation---final---9.27.17.pdf
https://www.bwsr.state.mn.us/sites/default/files/Two-stage%20Ditch%20Fact%20Sheet%20access.fixed_.pdf
https://www.bwsr.state.mn.us/sites/default/files/Two-stage%20Ditch%20Fact%20Sheet%20access.fixed_.pdf
https://agbmps.osu.edu/bmp/open-channeltwo-stage-ditch-nrcs-582
https://agbmps.osu.edu/bmp/open-channeltwo-stage-ditch-nrcs-582
https://www.nrcs.usda.gov/resources/guides-and-instructions/open-channel-ft-582-conservation-practice-standard

Code

Practice Name

Fact sheets

S-2

Riparian Buffer: Forested
32 - 65 Feet

S-2

Riparian Buffer: Grass 32 -
65 Feet

S-2

Riparian Buffer:
Grass/Woody 32 - 65 Feet

S-2

Riparian Buffer: Grass 16 -
32 Feet

UK Extension Publication: Planting a Riparian Buffer (ID-185)

Riparian Buffers A Livestock Best Management Practice for Protecting Water
Quality (ID-175

KDOW Factsheet: Livestock 3: Riparian Area Protection

EPA Fact Sheet: Riparian / Forested Buffer

NRCS Standard Practice: Riparian Forest Buffer (391)

Riparian Herbaceous Cover (390)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-12. Forest Buffers and Grass Buffers

Bank Restoration

UK Extension Publication: Streambank Erosion (AEN-124)
KDOW Factsheet: Streambank and Shoreline Protection
NRCS Standard Practice: Streambank and Shoreline Protection (580)

S-3

Bank Armoring

UK Extension Publication: Streambank Erosion (AEN-124)
KDOW Factsheet: Streambank and Shoreline Protection
NRCS Standard Practice: Streambank and Shoreline Protection (580)

54

Stream channel structures

UK Extension Publication: Restoring Streams (AEN-122)

NRCS Standard Practice: Channel Bed Stabilization (584)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-9. Stream Restoration (Ag), D-5. Urban Stream Restoration, N-1. Urban and
Non-Urban Stream Restoration
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Low-head dam removal

American Rivers Factsheet: The Importance of Dam Removal

S-5

Vegetated Filter Strip

UK Extension Publication: BMP Maintenance and Operation: Filter Strip (HENV-
712), Vegetative Filter Strips for Livestock Facilities (ID-189)

KDOW Factsheet: Crops 6: Filter Strip, Livestock 13 Filter Strips

EPA Fact Sheet: Vegetated Filter Strip

NRCS Standard Practice: Filter Strip (393)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
D-14. Urban Filter Strips

S-5

Grassed swales

UK Extension Publication: BMP Maintenance and Operation: Grass Swale
(HENV-714)

KDOW Factsheet: Crops 14: Grassed Waterway

EPA Fact Sheet: Grassed swales

NRCS Standard Practice: Grassed Waterway (412)

R-1

Land Retirement

NRCS Practice Standard: Conservation Cover (327)

KDOW Factsheet: Crops 2: Conservation Cover

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-1. Land Retirement and Alternative Crops

R-1

Conversion to Hay or
Pasture

KDOW Factsheet: Crops 9: Pasture and Hayland Planting and Management
NRCS Practice Standard: Pasture and Hay Planting (512)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-1. Land Retirement and Alternative Crops

R-2

Crop Nutrient
Management

UK Extension Publication: Kentucky Nutrient Management Planning Guidelines
(KyNMP) (ID-211)

KDOW Factsheet: Crops 5: Nutrient Management

NRCS Practice Standard: Nutrient Management (590)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-2. Crop Nutrient Management
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https://publications.ca.uky.edu/ID-185
https://publications.ca.uky.edu/id-175
https://publications.ca.uky.edu/id-175
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.epa.gov/system/files/documents/2021-11/bmp-riparian-forested-buffer.pdf
https://www.nrcs.usda.gov/resources/guides-and-instructions/riparian-forest-buffer-ac-391-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/riparian-herbaceous-cover-ac-390-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/AEN-124
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/streambank-and-shoreline-protection-ft-580-conservation-practice
https://publications.ca.uky.edu/AEN-124
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/streambank-and-shoreline-protection-ft-580-conservation-practice
https://publications.ca.uky.edu/AEN-122
https://www.nrcs.usda.gov/resources/guides-and-instructions/channel-bed-stabilization-ft-584-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.americanrivers.org/wp-content/uploads/2023/11/Fact-Sheet-The-Importance-of-Dam-Removal.pdf
https://publications.ca.uky.edu/henv-712
https://publications.ca.uky.edu/henv-712
https://publications.ca.uky.edu/ID-189
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.epa.gov/system/files/documents/2021-11/bmp-vegetated-filter-strip.pdf
https://www.nrcs.usda.gov/resources/guides-and-instructions/filter-strip-ac-393-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/henv-714
https://publications.ca.uky.edu/henv-714
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.epa.gov/system/files/documents/2021-11/bmp-grassed-swales.pdf
https://www.nrcs.usda.gov/resources/guides-and-instructions/grassed-waterway-ac-412-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/conservation-cover-ac-327-conservation-practice-standard
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/pasture-and-hay-planting-ac-512-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
http://www2.ca.uky.edu/agcomm/pubs/ID/ID211/ID211.pdf
http://www2.ca.uky.edu/agcomm/pubs/ID/ID211/ID211.pdf
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/nutrient-management-ac-590-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps

Code

Practice Name

Fact sheets

Conservation Tillage and
Crop Residue Use

UK Extension Publication: Compaction, Tillage Method, and Subsoiling Effects
on Crop Production (AGR-197)

KDOW Factsheet: Crops 3: Conservation Tillage and Crop Residue Use

NRCS Practice Standard: Residue and Tillage Management, No-Till (329),
Residue and Tillage Management, Reduced Till (345)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-3. Conservation Tillage

R-3

Cover Crop

UK Extension Publication: Cover Crop Benefits and Challenges in Kentucky
(AGR-240)

KDOW Factsheet: Crops 13: Cover Crops

NRCS Practice Standard: Cover Crop (340)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-4. Crover Crops — Traditional, A-5. Cover Crops - Commodity

Contour Farming

UK Extension Publication: Strip Cropping and Contouring (AGR-98)
KDOW Factsheet: Crops 4: Contour Farming

NRCS Practice Standard: Contour Buffer Strips (332)

Contour Farming (330)

Terrace

NRCS Practice Standard: Terrace (600)

Phosphorus Removal
Systems

NRCS Practice Standard: Phosphorus Removal Structure (782) via Ohio State
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

Saturated Buffers

NRCS Practice Standard: Saturated Buffer (604)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

R-5

Denitrifying Ditch
Bioreactors

NRCS Practice Standard: Denitrifying Bioreactor (605)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

R-6

Irrigation Water Capture
Reuse

NRCS Practice Standard: Irrigation Water Management (449)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

Drainage Water Level
Control Structures

KDOW Factsheet: Crops 15: Water Control Structure

NRCS Practice Standard: Drainage Water Management (554)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

R-6

Blind Inlet Drainage
Control

NRCS Practice Standard: Underground Outlet (620)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-21. Agricultural Ditch Management Practices

R-7

Precision Intensive
Rotational/Prescribed
Grazing

UK Extension Publication: Rotational Grazing (ID-143)

Nutrient Management Concepts for Livestock Producers (AEN-113)

Strategic Winter Feeding of Cattle Using a Rotational Grazing Structure (ID-188)
KDOW Factsheet: Livestock 1: Planned Grazing

NRCS Practice Standard: Prescribed Grazing (528)

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-8. Pasture and Grazing Management Practices

R-7

Dairy Precision Feeding
and Forage Management

Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-10. Dairy Precision Feeding and Forage Management

R-7

Horse Pasture
Management

UK Extension Publication: Establishing Horse Pastures (ID-147)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-8. Pasture and Grazing Management Practices
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https://publications.ca.uky.edu/agr-197
https://publications.ca.uky.edu/agr-197
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/residue-and-tillage-management-no-till-ac-329-conservation
https://www.nrcs.usda.gov/resources/guides-and-instructions/residue-and-tillage-management-reduced-till-ac-345-conservation
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/agr-240
https://publications.ca.uky.edu/agr-240
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/cover-crop-ac-340-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/agr-98
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/contour-buffer-strips-ac-332-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/contour-farming-ac-330-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/terrace-ft-600-conservation-practice-standard
https://agbmps.osu.edu/bmp/phosphorus-removal-structure-nrcs-782
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.nrcs.usda.gov/resources/guides-and-instructions/saturated-buffer-ft-604-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.nrcs.usda.gov/resources/guides-and-instructions/denitrifying-bioreactor-no-605-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.nrcs.usda.gov/resources/guides-and-instructions/irrigation-water-management-ac-449-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/drainage-water-management-ac-554-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.nrcs.usda.gov/resources/guides-and-instructions/underground-outlet-ft-620-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/ID-143
https://publications.ca.uky.edu/AEN-113
https://publications.ca.uky.edu/id-188
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/prescribed-grazing-ac-528-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/id-147
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps

Code Practice Name Fact sheets
R-8 Livestock Shade Structures | NRCS Practice Standard: Livestock Shelter Structure (576)
UK Extension Publication: Planning Fencing Systems for Intensive Grazing
Management (ID-74), Temporary Fencing for Horse Pastures (ID-165), Riparian
Buffers A Livestock Best Management Practice for Protecting Water Quality (ID-
R-9 Livestock Exclusion Fencing | 175), Sinkhole Management for Agricultural Producers (AEN-109)
KDOW Factsheet: Livestock 4. Limiting Access to Surface Water
NRCS Practice Standard: Access Control (472)
Fence (382)
UK Extension Publication: Alternative Water Source: Developing Springs for
Off Stream Watering Livestock (AEN-98), Tire Tanks for Watering Livestock (AEN-133)
R-9 Without Fencing NRCS Practice Standard: Watering Facility (614)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-19. Off-stream Watering Without Fencing
UK Extension Publication: Planning Fencing Systems for Intensive Grazing
R-9 Streambank Stabilization Management (ID-74)
and Fencing KDOW Factsheet: Streambank and Shoreline Protection
NRCS Standard Practice: Streambank and Shoreline Protection (580)
Streambank Protection KDOW Factsheet: Streambank and Shoreline Protection
R-9 w/o Fencing NRCS Standard Practice: Streambank and Shoreline Protection (580), Access
Control (472), Fence (382)
R-9 Limited / Gated Stream UK Extension Publication: Stream Crossings for Cattle (AEN-101)
Crossing NRCS Practice Standard: Stream Crossing (578)
R-10 Barnyard / Feedlot UK Extension Publication: Pervious Concrete as a Flooring Material for Horse
Stormwater Runoff Control | Handling Areas (ID-161), High Traffic Area Pads for Horses (ID-164),
Using Dry Lots to Conserve Pastures and Reduce Pollution Potential (ID-171),
Using Soil-Cement on Horse and Livestock Farms (ID-176), Paved Feeding Areas
and the Kentucky Agriculture Water Quality Plan (AEN-107),
Appropriate All-Weather Surfaces for Livestock (AEN-115),
R-10 Loafing Lot / Heavy Use Rainwater Harvesting for Livestock Production Systems (AEN-135)
Area Management KDOW Factsheet: Farmstead 5: Water Harvesting, Livestock 14: Feeding and
Heavy Use Management, Livestock 19: Totally Covered Open Confinement
NRCS Practice Standard: Heavy Use Protection (561)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-7. Barnyard Runoff Control and Loafing Lot Management
R-10 Feedlot Solids Separation KDOW Factsheet: Livestock 9: Sediment and Solids Separation Basins
Basin NRCS Practice Standard: Waste Treatment Lagoon (359)
KDOW Factsheet: Livestock 5: Manure Management Systems
. NRCS Practice Standard: Waste Separation Facility (632), Waste Treatment
Animal Waste
R-11 Management System 629
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-6. Animal Waste Management System
R-11 Animal Waste Storage KDOW Factsheet: Livestock 6 Manure Storage Ponds, 7 Manure Holding Tanks
Facility NRCS Practice Standard: Waste Storage Facility (313)
L Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
R-12 | Manure Injection - .
A-17. Manure Incorporation or Injection
R-12 Manure Treatment Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):

(Thermochemical)

A-15. Manure Treatment (Thermochemical)
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https://www.nrcs.usda.gov/resources/guides-and-instructions/livestock-shelter-structure-no-576-conservation-practice-standard
https://publications.ca.uky.edu/ID-74
https://publications.ca.uky.edu/ID-74
https://publications.ca.uky.edu/ID-165
https://publications.ca.uky.edu/ID-175
https://publications.ca.uky.edu/ID-175
https://publications.ca.uky.edu/ID-175
https://publications.ca.uky.edu/AEN-109
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/access-control-ac-472-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/fence-ft-382-conservation-practice-standard
https://publications.ca.uky.edu/AEN-98
https://publications.ca.uky.edu/AEN-98
https://publications.ca.uky.edu/AEN-133
https://www.nrcs.usda.gov/resources/guides-and-instructions/watering-facility-no-614-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/ID-74
https://publications.ca.uky.edu/ID-74
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/streambank-and-shoreline-protection-ft-580-conservation-practice
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/streambank-and-shoreline-protection-ft-580-conservation-practice
https://www.nrcs.usda.gov/resources/guides-and-instructions/access-control-ac-472-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/access-control-ac-472-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/fence-ft-382-conservation-practice-standard
https://publications.ca.uky.edu/AEN-101
https://www.nrcs.usda.gov/resources/guides-and-instructions/stream-crossing-no-578-conservation-practice-standard
https://publications.ca.uky.edu/ID-161
https://publications.ca.uky.edu/ID-161
https://publications.ca.uky.edu/ID-164
https://publications.ca.uky.edu/ID-171
https://publications.ca.uky.edu/ID-176
https://publications.ca.uky.edu/AEN-107
https://publications.ca.uky.edu/AEN-107
https://publications.ca.uky.edu/AEN-115
https://publications.ca.uky.edu/AEN-135
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/heavy-use-area-protection-sq-ft-561-conservation-practice
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/waste-treatment-lagoon-no-359-conservation-practice-standard
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/waste-separation-facility-no-632-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/waste-treatment-no-629-conservation-practice-standard
https://www.nrcs.usda.gov/resources/guides-and-instructions/waste-treatment-no-629-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.nrcs.usda.gov/resources/guides-and-instructions/waste-storage-facility-no-313-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps

Code Practice Name Fact sheets
Manure Treatment UK Extension Publication: Composting Horse Muck (ID-168)
R-12 (Composting) Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-14. Manure Treatment (Composting)
. Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
R-12 Manure Incorporation . .
A-17. Manure Incorporation or Injection
KDOW Factsheet: Livestock 17: Poultry Facility Siting and Land Application of
R-13 Poultry Litter Storage and On-Farm Generated Waste By-Products
Management Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-20. Poultry Litter Ammonia Control
UK Extension Publication: Pasture Feeding, Streamside Grazing, and the
Kentucky Agriculture Water Quality Plan (AEN-105),
R-14 Soil Conservation and Paved Feeding Areas and the Kentucky Agriculture Water Quality Plan (AEN-
Water Quality Plans 107)
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-23. Soil Conservation and Water Quality Plans
NRCS Practice Standard: Wetland Restoration (657)
R-15 | Wetland Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
A-24. Nontidal Wetland Restoration
UK Extension Publication: Septic System Maintenance: Care and Feeding of Your
System (HENV-501), Septic System Failure and Environmental Impacts (HENV-
502)
. . KDOW Factsheet: Farmstead 2: Septic Systems and On-Site Sewage Disposal
R-16 | Septic Tank Pumping EPA Fact Sheet: Preventing Stormwater Contamination from Septic System
Failure
Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
S-1. Septic Connection and Pumping
R-16 Advanced Septic Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
Denitrification S-2. Advanced On-site Wastewater Treatment Systems
. Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):
R-16 | Advanced Septic Effluent S-2. Advanced On-site Wastewater Treatment Systems
R-16 Advanced Septic Secondary | Chesapeake Bay Quick Reference Guide for Best Management Practices (BMPs):

Treatment

S-2. Advanced On-site Wastewater Treatment Systems
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https://publications.ca.uky.edu/ID-168
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/AEN-105
https://publications.ca.uky.edu/AEN-105
https://publications.ca.uky.edu/AEN-107
https://publications.ca.uky.edu/AEN-107
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.nrcs.usda.gov/resources/guides-and-instructions/wetland-restoration-ac-657-conservation-practice-standard
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://publications.ca.uky.edu/HENV-501
https://publications.ca.uky.edu/HENV-501
https://publications.ca.uky.edu/HENV-502
https://publications.ca.uky.edu/HENV-502
https://eec.ky.gov/Natural-Resources/Conservation/Pages/Best-Management-Practices.aspx
https://www.epa.gov/system/files/documents/2021-11/bmp-preventing-stormwater-contamination-from-septic-system-failure.pdf
https://www.epa.gov/system/files/documents/2021-11/bmp-preventing-stormwater-contamination-from-septic-system-failure.pdf
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps
https://www.chesapeakebay.net/what/publications/quick-reference-guide-for-best-management-practices-bmps

