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Terraced Reforestation
Sanitation District No.1 of Northern Kentucky

Chris Kaeff, GISP – Regulatory Reporting and 

Wet Weather Manager

Craig Frye – Environmental Coordinator



SD1 Timeline

• 1906 – City of Covington builds Willow Run sewer

• 1946 – SD1 established by Kentucky Department of Health

• 1948 – Federal Water Pollution Control Act

• 1954 – SD1 builds first treatment plant in NKY in Bromley

• 1972 – Clean Water Act (CWA)

• 1979 – SD1 builds Dry Creek Wastewater Treatment Plant in Villa Hills, 

providing secondary treatment for first time

• 1995 – SD1 assumes ownership of sanitary sewers in most NKY jurisdictions

• 2003 – Fiscal Courts of three counties decide to create storm water utility

• 2007 – Consent Decree with USEPA, Kentucky Energy & Environment 

Cabinet, and SD1 approved by Federal Judge

• 2008 – SD1 builds Eastern Regional Water Reclamation Facility in Alexandria

• 2009 – SD1 begins assuming ownership of storm water infrastructure for most 

NKY jurisdictions

• 2011 – Construction of Terraced Reforestation

• 2012 – SD1 builds Western Regional Water Reclamation Facility, in west 

Boone County

• 2014 – Integrated Watershed Plans for NKY technically approved by regulators

• 2017 – Renegotiation of the terms of Consent Decree based on affordability



SD1 Infrastructure
• SD1 Sanitary Infrastructure

– 1,610 miles of sanitary sewer 
pipes 

– 123 wastewater pumping 
stations 

– 6 small wastewater treatment 
plants

– 3 major wastewater treatment 
plants

• SD1 Storm Water Infrastructure

– 440 miles of storm pipe

– 32,000 storm sewer structures

– 15 flood pump stations

– 78 flood gate structures



Primary Challenges
• Combined Sewer Overflows

̶ 96 CSO Locations

̶ 1.7 Billion Gallons Annually

̶ Reduce by 85% per Consent Decree

• Sanitary Sewer Overflows

̶ 139 Recurring SSO Locations

̶ 149 Million Gallons Annually

̶ Eliminate all per Consent Decree

• Storm Water Runoff (MS4 & NPS)

̶ Hydromodification

̶ Flooding

• Impaired Waters

̶ Primary Pollutants of Concern 

(Bacteria, Solids & Nutrients)





Watershed Based Approach
• Integrate green/gray/watershed controls to improve water quality

• Establish priorities based on regional objectives

• Address overflows in context with other sources of pollution

• Utilize 5-year planning cycles to identify affordable solutions that 

are targeted towards highest priorities



Terraced Reforestation on I71-75 “Cut in the Hill”

North



Terraced Reforestation 

Interstate 71/75 Right-of-Way



Terraced Reforestation 

Interstate 71/75 Right-of-Way



Funding through the American Recovery 
and Reinvestment Act of 2009

$1.39 million total cost
$834,200 funded by ARRA

$0.17/gallon of CSO reduction



Typical Year Rate of Runoff Entering 
Combined Sewer System

5.1 MG of CSO avoided in the 
typical year

Red = pre-construction wet weather response 
Blue = post-construction wet weather response



10 year – 1 hour storm (2.05” of rain)

2 year – 6 hour storm (2.29” of rain)

Design Storm for Separate Storm Sewer Pipes

Design Storm for Separate Sanitary Sewer Pipes

Pre-construction Peak = 15.3 MGD

Post-construction Peak = 4.4 MGD 

Pre-construction Peak = 4.8 MGD

Post-construction Peak = 1.7 MGD 



Construction of Willow Run 
Sewer in 1906



878 acres of existing urban tree canopy
8 acres added with Terraced Reforestation





• Bioretention

– 12 Linear cells, 4,900 ft total

– Soil mix (3,800 cys)

– Underdrain system

• Plantings / vegetation

– Shrubs (40+)

– Trees (280+)

– Native seeding (8 ac) 

• Erosion / sediment control

– Erosion control blanket (3,900 sys)

– Straw wattle (4,700 ft)










































