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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)
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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




Drainage Area = 17 acres

Impervious Area’= 20 percent of
total drainage area




Terraced Reforestation
Interstate 71/75 nght -0f- Way




Terraced Reforestation
Interstate 71/75 Right-of-Way
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Typical Year Rate of Runoff Entering
Combined Sewer System

Flaw (MGD)
6.0

5.1 MG of CSO avoided in the
typical year

404

2.0

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

20 T T T
1970 411970 TNNe70 10/1/1970 1AM

Flow
Min [ Max
No Terraced Reforestation -0.000 4,570
With Terraced Reforesation | -0.000 | 1,546




Simulation Plot (Downstream Link End) Produced by Cinlnfoworks (9/26/2017 1:46:11 PM) Page 1 of 1

Sim: > Combined Bromley>Run Group> Design Storms_MNoTerraced Reforestation!>MNo_Terraced Reforestation 10YRTHR (9/26/2017 1:28:29 PM)
Sirm: > Combined Bromley>Run Group> Design Storms_10yrTHR> T0YRTHR (97122017 8:07:17 AM)

Selection list: Customn Selection

Link: StE_STMZ2.1
Flow (MGD)

Design Storm for Separate Storm Sewer Pipes
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Simulation Plot (Downstream Link End) Preduced by Cinlnfowerks (9/26/2017 1:45:37 PM) Page 1 of 1

Sim: > Combined Bromley>Run Group> Design Storms_NoTerraced Reforestation!>Mo_Terraced Reforestation 2YREHR (3/26/2017 1:28:29 PM)
Sim: >Combined Bromley>Run Group> Design Storms>2YREHR (7/21/2017 8:37:13 AM)

Selection list: Custom Selection

Link: StE_STM2.1

Design Storm for Separate Sanitary Sewer Pipes
Pre-construction Peak = 4.8 MGD 2 year — 6 hour storm (2.29” of rain

Flow (MGD]}
6.0

Post-construction Peak = 1.7 MGD
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Flow
Min I Max
[-..bined Bromley>Run Group> Design Storms_MoTerraced Reforestation!>MNo_Terraced Reforestation 2YR6HR ~0.000 | 4.785
[ >Combined Bromley> Run Group=>Design Storms=>2YREHR -0.000 [ 1.704




Construction of Willow Run
Sewer in 1906

WILLOW RUN SEWER BUILT IN 1906-1906 EXTENDING FROM

PIKE ST. NEAR BULLOCK TO NEAR 16TH ST., ; S

CONTRACTOR C. BEHLE, INSPECTOR FOR THE CITY OF COV.
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- Terraced Reforestat:on
.~ 5.1 MG CSO Reductlon
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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)

annual/ perennial forbs
seed mix

e L

« Erosion /sediment control
— Erosion control blanket (3,900 sys)
— Straw wattle (4,700 ft)

_ ‘4§,’y'

native tree species

MatAMety. .
L
AN L

native prairie seed mix || /\(. I\ L R clay berm
= !f;ﬁi"nf“f : :
jarn undisturbed soll -

1-75 terraced reforestation
terrace section detail
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Storm BMP Site - Terraced Reforestation
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Lucity 16.0 - client001 - [Storm BMP Site - SD1 Inspected - SD1 Owned/Maintained Sites]
@System General Environmental Sewer Storm  Transportation Water Electric Gas  Trees/Parks Fleet Plant/Equip Facility Refuse/Recycling Work Inventory View Window Help

A2l

® Q=@ =

Facility ID
Permit Nurmber

Status

D ‘51

Site Marme

D ‘Terraced Feforestation

Nz I | [

D‘ 1 ‘Operatiunal

[ .

Attributesl Contadsl Communicatmnsl BMP Assets  Assetinspections ‘AssetTestsl AssetVio\atmnstnfDrcementsI WO!PM!Req} Status Trackingl Cu510m| Commentsl

Actively Inspectad D v

Site Record No at

Inspection Date | BMP Asset Number | Type Text Inspectar Text | Inspection Tupe Text | ‘ ‘ A
08119/2mz2 009.24.8005 Biofiltration Swale Craig Frye WO Ingpection - Post Construct _
08119/2mz2 009.24.8006 Biofiltration Swale Craig Frye WO Ingpection - Post Construct =
0aM9seme (009.24,8007 Biciltration Swale Craig Frye WO Inspection - Past Construct
0819/2m2 (109.24.6008 Biafilration Swale Craig Frye "W Ingpection - Post Congtruct
0819/42mz2 (109.24.6010 Biafilration Swale Craig Frye "W Inspection - Post Canatruct
0819/42mz2 (109.24.6011 Biafilration Swale Craiq Frye "W Inspection - Post Conatruct
08119/2mz2 009.24.8012 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
08119/2mz2 009.24.8013 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
0aM9seme 009.24.8014 Biciltration Swale Craig Frye WO Inspection - Past Construct
0819/2mz2 (09.24.6016 Bifilration Swale Craig Frye "W Ingpection - Post Conatruct
0819/42mz2 (109.24.6017 Biafilration Swale Craig Frye "W Inspection - Post Conatruct
19119/42mz2 (109.24.8009 Biafilration Swale Craiq Frye "W Inspection - Post Construct
11115422 009.24.8009 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
11116/20m2 009.24.8010 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
11115/20m2 009.24.80M Biciltration Swale Craig Frye WO Inspection - Past Construct
11154202 (09.24.6014 Bifilration Swale Craig Frye "W Ingpection - Post Conatruct
11154202 (109.24.8016 Biafilration Swale Craig Frye "W Inspection - Post Conatruct
11154202 (109.24.8013 Biafilration Swale Craiq Frye "W Inspection - Post Construct
11115422 009.24.8012 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
111154202 (09.24.8008 Biofiltration Swale Craig Frye WO Inspection - Post Constuct
111542002 (109.24.8007 Binfilration Swale Craig Frye "W Inspection - Post Canstruct
11154202 (109.24.6006 Bifilration Swale Craig Frye "W Ingpection - Post Conatruct
11154202 (109.24.6005 Biafilration Swale Craig Frye "W Inspection - Post Conatruct
11115/2m2 009.24 8017 Biofiltration Swale Craig Frye WO Ingpection - Post Construct
02118/2m3 009.24 8017 Biofiltration Swale Jason Builage WO Ingpection - Post Construct
02118/2m3 009.24,8005 Biciltration Swale Jason Burlage WO Inspection - Past Construct
121184203 (109.24.6006 Biafilration Swale Jaton Burlage "W Ingpection - Post Congtruct
02118203 (109.24.6007 Biafilration Swale Jason Burlage "W Inspection - Post Canatruct
0218203 (109.24.6008 Biafilration Swale Jason Burlage "W Inspection - Post Conatruct
02118/2m3 009.24.8012 Biofiltration Swale Jason Builage WO Ingpection - Post Construct
02118/2m3 009.24.8013 Biofiltration Swale Jason Builage WO Ingpection - Post Construct
02118/2m3 009.24.8016 Biciltration Swale Jason Burlage WO Inspection - Past Construct
021842013 (09.24.6014 Bifilration Swale Jaton Burlage "W Ingpection - Post Conatruct
0218203 (109.24.6011 Biafilration Swale Jason Builage "W Inspection - Post Conatruct
0218203 (109.24.8010 Biafilration Swale Jason Burlage "W Inspection - Post Conatruct
02118/2m3 009.24.8009 Biofiltration Swale Jason Builage WO Ingpection - Post Construct
05/08/203 009.24.8009 Biofiltration Swale Jason Builage WO Ingpection - Post Construct
0B/08/2M3 009.24.8010 Biciltration Swale Jason Burlage WO Inspection - Past Construct
[5/08/2013 (09.24.6011 Bifilration Swale Jaton Burlage "W Ingpection - Post Conatruct
05/08/2013 (109.24.6014 Biafilration Swale Jason Builage "W Inspection - Post Conatruct v

Record 49 of 72 View Mode |Ready...




a Storm BMP Asset Inspections - Unnamed Filter Set IE”E.

Q& -2 -8 -E@] Ble[/]x[s] «[r[v] 2] 7|0 EEER - -] =

| BMP Asset Number | III |E||]E|_24_BI]13 Type |73 |Eiu:|filtratin:|n Swale Latest Inzpection ‘ v

Inspector |I||_E| |Student Aszistant Inzpection Date EHEIEH 82015 j| oA Inspector Name Tast |1||Enn:|erle

[nzpection Type |I| |71 |WD [nzpection m i - |1||
Ovverall Cand |I| |72 |GDDE| m

Inzpection Checklist l Cusztam \ Cuztarm 2 I Matices / Yiolations / Corrections ] Camments ]

Mao Checklist Itemn | Pazs Text | Maote
1 Swale iz free of organicdinorganic debriz and trash b=
& Mo standing water iz prezent 48 hours after rain event b=
3 Plants are establizhed and healthy Mo One dead and fallen tree needs to be removed
4 Sparse vegitation shall not result in bare patches of greater...  Yes
b Weeding has been preformed preventing nuisance weedt..  Yes
6 Mo evidence of erasiondrills greater than 2 inches in size Tes
7 |f present, riprap and/or check dams are intact b=
8 Mo blockages or sediment build-up on inlets, outlets, and o Yes
3 Cleanouts are free of debris and blockages Mo Could not find the cleanout for this terace
10 Sediment depth shall not exceed 2 inches in any spot fex
11 Sediment accumulation, regardiess of depth, shall not cove.. Yes
12 Mo erozion or under-cutting of inlet/outlet stuchures b=
13
4 ([} ¥
L4 ([} >

Record 1 of 1 View Mode |Ready...
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