MSD

Metropolitan Sewer District

DESIGN MANUAL

LOUISVILLE AND JEFFERSON COUNTY
METROPOLITAN SEWER DISTRICT
700 WEST LIBERTY STREET
LOUISVILLE, KENTUCKY 40203-1911



Chapter 1

Chapter 2

Chapter 3

Chapter 4

MSD DESIGN MANUAL
TABLE OF CONTENTS

Introduction

1.1 Purpose of the MSD Design Manual

1.2 Description and use of the MSD Design Manual
1.3 Structure of the MSD Design Manual

1.4 MSD Web Page

1.5 Updatesto the MSD Design Manual

Exhibits
1-1 MSD Design Manual Comment Form

General Information

2.1 Purpose

2.2 Design Approach

2.3 Submittal Requirements

2.4 Submittal Review and Approval
2.5 Utilities’Agency Coordination
2.6 Opinions of Cost

2.7 Permit Requirements

Exhibits
2-1 Utilitiesand Agency Contacts
2-2 Required Permits

General Planning Information

3.1 Purpose

3.2 Planning Approach

3.3 Facilities Plan/Area Action Plans (Sanitary)
3.4 Stormwater Drainage Master Plan

3.5 Regiona Facilities

3.6 Floodplain Ordinance

CADD Standards

4.1 Generd

4.2 CADD Structure

4.3 Standard and Typical Drawings

4.4 Plan, Profile, and Cross-Section Format

1-1
1-1

1-2

1-2

1-3

2-1

2-1

2-2
2-2

2-3

2-5

3-1
3-1

3-2
3-2

4-1
4-1
4-5
4-8



Chapter 4

Chapter 5

Chapter 6

MSD DESIGN MANUAL
TABLE OF CONTENTS (CONTINUED)

Exhibits

4-1 Standard Layers

4-2 Standard Linetypes Exhibits & Miscellaneous Features
4-3 Standard Symbols

4-4 Pen Size Assignments

4-5 Standard Abbreviations

4-6 Standard Border MSD Projects

4-7 Standard Title Blocks MSD Projects

4-8 Standard Title Sheet

4-9 Sample Plan Index Sheet

4-10 Sample Drainage Map (Sanitary Collector System)
4-11 Sample Drainage Map (Storm Collector System)
4-12 Sample Horizontal And Vertical Control Map
4-13 Sample Plan Sheet

4-14 Sample Profile Sheet

4-15 Sample Cross Section

4-16 Property Acquisition Summary Sheet

4-17 Sample Apportionment Map

Final Record Drawings
5.1 Purpose

5.2 Generd

5.3 Process

5.4 Drawing Information
5.5 As-Built Items

Surveying

6.1 Purpose

6.2 Genera

6.3 Horizontal and Vertical Control

6.4 Degree of Accuracy

6.5 Field Profile and Topography

6.6 Specia Surveys

6.7 Staking Sanitary Sewer and Through Drainage System Centerlines
6.8 Certification Notes

Exhibits

6-1 Identification Card Summary Sheet
6-2 Sample Control Data Card

6-3 Service Connection Survey Form

4-17
4-19
4-20
4-29
4-30
4-31
4-32
4-33
4-34
4-35
4-36
4-37
4-38
4-39
4-40
4-41
4-42

51
51
5-2

5-2

6-1
6-1
6-2

6-6
6-8
6-10
6-12

6-13
6-14
6-15



Chapter 7

Chapter 8

MSD DESIGN MANUAL
TABLE OF CONTENTS (CONTINUED)

Easements

7.1 Purpose

7.2 Existing Easements

7.3 Definitions

7.4 Easement Widths

7.5 Construction Plan Requirements

7.6 Easement Plat Criteria

7.7 Property Acquisition Summary Sheet

Sanitary Sewer Systems

8.1 Purpose

8.2 Basic Elements

8.3 Genera Location Criteria

8.4 Horizontal Alignment Criteria
8.5 Vertica Alignment Criteria
8.6 Genera Procedures

8.7 Drainage Map Requirements
8.8 Design Flow

8.9 Hydraulic Design Criteria
8.10 Hydraulic Computations

8.11 Sewer Pipe

8.12 Manholes

8.13 Stubs

8.14 Property Service Connections
8.15 Floatation

8.16 Anchors

8.17 Concrete Encasements

8.18 Trenchless Pipe Installation- Design and Construction Requirements
8.19 Railroad Crossings

8.20 Highway Crossing

8.21 Creek, Stream or Ditch Crossings

Exhibits

8-1 Computations for Sanitary Sewer Design
8-2 Developed Area Wastewater Flows

8-3 Undeveloped Area Wastewater Flows
8-4 Peak Factor Curve

8-5 Minimum Allowable Slopes

8-6 Hydraulic Elements of Circular Sewers
8-7 Pipe Flow Chart Full

8-8 Typica Service Connections

8-9 Railroad Conflict Drawings

7-1

7-1
7-3
7-3

-7

8-1
8-1

8-2
8-4

8-6

8-7

8-8

8-10
8-10
8-11
8-13
8-13
8-14
8-14
8-15
8-15
8-17
8-18
8-19

8-20
8-21
8-22
8-23
8-24
8-25
8-26
8-28
8-29



Chapter 9

Chapter 10

Chapter 11

MSD DESIGN MANUAL
TABLE OF CONTENTS (CONTINUED)

Development Sanitary Sewer Construction
9.1 Purpose

9.2 Genera Procedures

9.3 Submittals

9.4 Plans

9.5 Proposed Project Plan

9.6 MSD Design Approval

9.7 Lateral Extension Contract
9.8 Notice-To-Proceed

9.9 Ingpection of Construction
9.10 Construction Field Changes
9.11 Record Plans

Stormwater Facilities Design

10.1 Purpose

10.2 Hydrology For Stormwater Facilities Design

10.3 Hydraulics For Stormwater Facilities Design

10.4 Local Regulatory Floodplain (LRFP) And Conveyance Zone (LRCZ)
10.5 Hydrologic And Hydraulic Modeling Standards

Exhibits

10-1 Hydrologic Method Selection Flowchart
10-2 Rainfal Intensity - Duration Curves
10-3 Rainfall For Jefferson County

10-4 Hydrologic Soil Groups

10-5 Rational Method Runoff Coefficients
10-6 Runoff Curve Numbers for Urban Areas
10-7 Manning Roughness Coefficients

Private Development Drainage

11.1 Purpose

11.2 Plans Subject to Review and Approval

11.3 Levelsof Review

11.4 Minimum Construction Plan Submittal Standards
11.5 Inspection of Mgor Subdivision Construction
11.6 Fees

9-1

9-2
9-2
9-3

9-3
9-3

9-4
9-4

10-1
10-1
10-9
10-27
10-28

10-38
10-39
10-40
10-41
10-42
10-44
10-49

11-1
11-1
11-3
11-3
11-9
11-11



Chapter 12

Chapter 13

Chapter 14

Chapter 15

MSD DESIGN MANUAL
TABLE OF CONTENTS (CONTINUED)

Erosion Prevention And Sediment Control

12.1 Purpose of this Chapter

12.2 Overview of EPSC Ordinance and Requirements

12.3 Sensitive Feature Identification

12.4 EPSC Plan Development Standards

12.5 Erosion Prevention Measures

12.6 Temporary Sediment Control Measures

12.7 Runoff Control and Conveyance Measures

12.8 Engineering Aids and Design Guidelines for Sediment Control

Supplemental Sections

Section A Erosion Prevention and Sediment Control BMP Selection
Process, Suggested Uses, and Guidelines

Section B Jefferson County Rainfall and Universal Soil Loss Equation
Information

Section C Jefferson County Soil Information

Section D Exhibits

Section E Erosion Control Blankets & Turf Reinforcement Mats

Native Revegetation
13.1 Native Plants

Appendices
Appendix | Plant List & Plant Guide
Appendix Il Invasive Species

Tree Preservation
14.1 Purpose
14.2 Guiddines and Genera Information

Exhibits

14-1 Common Root Structures

14-2 Dripline

14-3 Tunnel or Bore Lengths for Tree Protection

Small Pump Stations

15.1 Purpose

15.2 Submittal Requirements
15.3 Design Approach

15.4 Design Criteria

15.5 Electrical

15.6 Opinions of Cost

12-1
12-1
12-2
12-2
12-4
12-28
12-51
12-65

12-74

12-78

12-82
12-88
12-107

13.1-1

14-1
14-1

14-4
14-5
14-6

151
151
15-5
15-6
15-16
15-24



Chapter 15

Chapter 16

Chapter 17

Chapter 18

MSD DESIGN MANUAL

TABLE OF CONTENTS (CONTINUED)

Exhibits

15-1 Standard Duplex Pump Station Details

15-2 Standard Duplex Pump Station (Three Phase)
15-3 Standard Duplex Pump Station (Single Phase)
15-4 Standard Duplex Pump Station (Soft Starters)

Odor Control

16.1 Purpose

16.2 Submittal Requirements
16.3 Design Approach

16.4 Design Criteria

16.5 Opinions of Cost

16.6 References

Exhibits

16-1 Odor Control System Design Criteria Form

16-2 Odor Control Chemical Drum Storage Cabinet Detail
16-3 Chemica Feed System With 1500 Gallon ICT Tank
16-4 Chemical Feed System Control Panel Detail

16-5 Typica Skid Mount Carbon Adsorber Detail

16-6 Wetwell Vent Carbon Canister Detall

Geotechnical

17.1 Purpose

17.2 Generd

17.3 Drilling and Sampling

17.4 Laboratory Analyses

17.5 Report Development and Drafting

Exhibits
17-1 Geotechnica Legend Sheet

Green Infrastructure

18.1 Purpose of this Chapter

18.2 Overview of Ordinances and Other Requirements
18.3 Plan Development Standards and Selection Process
18.4 Design Strategies

18.5 Green Management Practice (GMP) Fact Sheets
18.6 Construction Inspection

18.7 Operation & Maintenance

15-25
15-27
15-30
15-33

16-1
16-1
16-2
16-4
16-16
16-16

16-18
16-19
16-20
16-21
16-22
16-23

17-1
17-1
17-3
17-4
17-5

17-6

18.1-1
18.2-1
18.3-1
18.4-1
18.5-1
18.6-1
18.7-1



Appendices

MSD DESIGN MANUAL
TABLE OF CONTENTS (CONTINUED)

Appendix A Selected Definitions

Appendix B Systems International Conversions

Appendix C Flexible Pipe Utilization in MSD System

Appendix D Minimum and Maximum Burial Depths for Flexible Pipe
Appendix E Required Pipe Class for Reinforced Concrete Pipe
Appendix F Trench Details

Appendix G MSD Criteriafor Precast Structures

Appendix H Policy on Design of Stormwater Capital Projects



TABLE OF CONTENTS

CHAPTER 1
INTRODUCTION
NUMBER  SECTION PAGE
1.1 PURPOSE OF THE MSD DESIGN MANUAL 1-1
1.2 DESCRIPTION AND USE OF THE MSD DESIGN MANUAL  1-1
1.3 STRUCTURE OF THE MSD DESIGN MANUAL 1-1
1.4 MSD WEB PAGE 1-2
L5 UPDATES TO THE MSD DESIGN MANUAL 1-2
CHAPTER 1
INTRODUCTION
EXHIBITS
EXHIBIT  TITLE PAGE

1-1 MSD DESIGN MANUAL COMMENT FORM 1-3



CHAPTER 1
INTRODUCTION

1.1  PURPOSE OF THE MSD DESIGN MANUAL

This MSD Design Manual is a guide for the planning and design of stormwater systems,
flood protection works, sanitary sewers, erosion control structures, small sanitary pump
stations, small wastewater treatment plants and associated activities for the Louisville and
Jefferson County Metropolitan Sewer District. The guidelines and general design
procedures in this manual are approved by the MSD Board.

This Manual:

a. Enumerates design standards that have been authorized by the MSD Board
and/or KRS 76 to facilitate MSD's compliance with local, state and federal
regulations.

b. Identifies submittal requirements and procedures for the review of
infrastructure projects within the MSD service area.

c. Serves as a reference document for professional consultants in the design

of infrastructure projects within the MSD service area.
1.2 DESCRIPTION AND USE OF THE MSD DESIGN MANUAL

The Manual identifies a single set of standards, submittal requirements and approval
procedures to be used in the planning and design of projects within the MSD service area.

This Manual is not intended to serve as a step-by-step design methodology nor can this
Manual address every situation, which may arise. The application of sound
engineering/surveying principles and judgment combined with the information contained
herein are necessary to complete the planning, design, and preparation of related
construction documents for stormwater, sanitary sewer, and/or wastewater projects.

Approval of plans by MSD shall not relieve the designer or developer from required
compliance with the provisions of this manual unless a written variance is received from
MSD.

1.3  STRUCTURE OF THE MSD DESIGN MANUAL
The Manual contains 18 chapters. A general table of contents is found at the beginning of

the Manual. To facilitate use of the Manual, a detailed table of contents can be found at
the beginning of each chapter for text and exhibits.

Effective: 08/09 1-1



The Manual is structured as follows:

a. Chapters 2 and 3 describe MSD's general planning and design approach,
required submittals and approval procedures.

b. Chapters 4 through 7 detail MSD standards regarding drafting (manual and
computer-aided), construction drawings, record drawings, surveying and
easement documents.

c. Chapters 8 through 14 relate to the specific design of sanitary sewers,
stormwater systems, erosion control structures, native revegetation, and
tree preservation.

d. Chapters 15 and 18 relate to small pump stations, small wastewater
treatment plants, odor control, and geotechnical procedures.

1.4  MSD Web Page
The MSD Web Page can be accessed at http://www.msdlouky.org. The Design Manual

is available under the “Reports and Documents” — “Design and Construction
Documents” path.

MSD no longer distributes hardcopy versions of the manual. Printable PDF
versions of the respective chapters are available for download.

1.5 UPDATES TO THE MSD DESIGN MANUAL

The Manual is intended to be a dynamic document. As design criteria and technology
evolve, the Manual will require revisions and improvements. As changes are made,
updates will be posted to the website version. MSD no longer maintains a registered
holder list where updates are mailed to manual owners. . It will be the designer’s
responsibility to stay updated on the manual..

Comments and suggestions concerning the content and format are welcomed from the
users of the Manual. Exhibit 1-1 may be used for this purpose.

Effective: 08/09 1-2



EXHIBIT 1-1

Louisville, Kentucky COM M E NT FORM

Louisville and Jefferson County

Metropolitan Sewer District MSD DESIGN MANUAL
700 W. Liberty Street

= 40203-1913

502-587-0803 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

MSD DESIGN MANUAL
COMMENT FORM

FROM: Name: Date:
Company:

Street:

City: State: Zip:

The Louisville and Jefferson County Metropolitan Sewer District is most
interested in your comments regarding this MSD Design Manual. Please indicate
your responses below and return this form to us.

1. List any specific errors detected (with page numbers):

2. List any recommended revisions for future editions:

3. List any general comments:

Return to: Louisville and Jefferson County
Metropolitan Sewer District
700 West Liberty Street
Louisville, KY 40203—-1911
Attn: Design Manual Comments

1-3
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CHAPTER 2

GENERAL INFORMATION
PURPOSE
This chapter:
a. Provides an overview of the Louisville and Jefferson County Metropolitan Sewer

District's planning and design approach relating to sanitary and stormwater sewers
and their appurtenant facilities.

b. Defines MSD's process for submittal, review and approval of construction
documents for sanitary sewer facilities and stormwater facilities.

C. Provides information relating to area utility and public works agency
coordination.
d. Provides direction relating to the preparation of opinions of capital, operation, and

maintenance costs.
DESIGN APPROACH

Proposed construction or expansion of sanitary sewer or stormwater facilities within
Jefferson County shall be in compliance with MSD’s approved countywide 201 Facilities
Plan, approved action plans, the Sanitary and the Stormwater Drainage Master Plan,
MSD’s Wastewater/Stormwater Discharge Regulations, and guidelines defined in the
MSD Design Manual. Additionally, plan development will need to conform to the
Louisville and Jefferson County Erosion Prevention and Sediment Control (EPSC) and
Floodplain Ordinances and the other applicable land use planning documents. Any
person, company, corporation, or other entity proposing to develop land or to install new
or replacement sanitary sewer or stormwater facilities in Jefferson County must prepare
planning and design documents in accordance with the standards and requirements of this
Manual for review and approval by MSD. Planning and Construction Documents must be
prepared and signed by both a Professional Engineer and Land Surveyor, currently
licensed in the Commonwealth of Kentucky. The service level of proposed facilities
should be in accordance with standards referenced in these documents. Design standards
shall also be those referenced herein.

SUBMITTAL REQUIREMENTS

The Design Engineer shall submit to MSD for their review and approval, a concept plan
and design documents as specified in subsequent chapters of this Manual. Design

Effective: 08/09 2-1
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2.5

2.6

documents may include, but are not limited to, calculations, plans and specifications.
Approval by MSD will be required prior to authorization of any succeeding phase.

Submittal of concept plans shall be prepared in report format (8.5 x 11”") and shall be

spiral bound, three-ring bound or bound in some other permanent manner. Appended to
or included in the submittals shall be maps, figures, and drawings as necessary.

SUBMITTAL REVIEW AND APPROVAL

The design of new sanitary sewer facilities or an expansion to existing facilities in
Jefferson County, whether privately owned or MSD-owned, requires the approval of:

a. MSD
b. Kentucky Division of Water
c. Louisville-Jefferson County Health Department

The design of new stormwater facilities or an expansion to existing facilities in Jefferson
County, that will become a part of or impact the MSD stormwater infrastructure or other
public entity, requires the approval of MSD. Construction within blue-line streams and
regulatory floodplains also requires the approval of and permit by the Kentucky Division
of Water. The U.S. Army Corps of Engineers approval may also be required. Work within
federal and state highway rights-of-way requires approval and/or a permit by the
Kentucky Transportation Cabinet. Cities not within the MSD service area are to be
informed of improvements by MSD.

Sanitary sewer and stormwater facilities shall be designed according to the appropriate
sections of this Manual. Construction documents (plans and specifications) shall be
reviewed by MSD prior to submittal to other review agencies.

UTILITIES/AGENCIES COORDINATION

The Design Engineer shall coordinate the design of all sanitary sewers and of all
stormwater facilities improvements with all utilities and/or appropriate public works
agencies actively involved in the provision of service in Jefferson County. Contact shall
be made with such agencies and preliminary plans provided no later than the initial
design submittal to MSD. MSD should be given a copy of all correspondence with
utilities and public works agencies. A listing of contact persons, their respective agencies,
and the number of plan sets required is included in Exhibit 2-1.

OPINIONS OF COST

Opinions of probable cost shall be based on the best professional judgement of the Design
Engineer. The Design Engineer should use recent bid tabulations, and information from
suppliers and contractors in formulating opinions of cost.

Effective: 08/09 2-2



2.7

Opinions of capital cost shall be in the Construction Specification Institute (CSI) format
and shall be grouped by category. Opinions of capital cost should include a construction
contingency, allocations for planning and design, and a cost for necessary land, easement,
or right-of-way acquisition. The amount or percentage of these contingencies and
allocations are dependent upon project specifics and the stage of project development.
Opinions of operation and maintenance cost shall include costs for labor, utilities,
maintenance and repair.

PERMIT REQUIREMENTS

A summary of requirements for permits is shown as Exhibit 2-2. The Exhibit contains
individual lists for drainage projects, pump station/structural projects, and pipeline
projects. The list should not be considered all-inclusive, and the designer will need to
confirm all permit requirements as a part of the preliminary scope of the project. The
following is a brief summary and the applicability of the three major permits that impact
projects in the MSD service area.

a. Section 404 - Nationwide Permit No. 12 of 33 CFR Part 330 from the U.S.
Army Corps of Engineers. Conditions of this permit may require Item b. A permit
is required for discharges of soil, sand, gravel or dredged material into a blueline
stream if the Average Annual Flow of the stream is greater than 5 CFS. In
Jefferson County, this usually requires a drainage area of about 3.5 acres but
Design Engineers must inquire from the U.S. Army Corps of Engineers if a
certain stream requires this permit.

b. Section 401 - Application for Water Quality Certification from the
Commonwealth of Kentucky, Natural Resources & Environmental Protection
Cabinet, Department for Environmental Protection, Division of Water - Water
Quality Branch. This application is required when more than 200 lineal feet of
blueline stream is impacted.

c. Application for Permit to Construct Across or Along a Stream from the
Commonwealth of Kentucky, Natural Resources & Environmental Protection
Cabinet, Department for Environmental Protection, Division of Water -
Floodplain Management Section - Water Resources Branch. This application is
required if the drainage area for the impacted stream is one square mile or greater.

Effective: 08/09 2-3



Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 2-1
UTILITIES AND AGENCY
CONTACTS

EFFECTIVE DATE: JUNE 30, 2009

Electrical Service Department
Louisville Gas & Electric Company
820 West Broadway

Louisville, KY 40202

Phone: 627-3162

FAX: 627-2650

2 sets

Gas Department

Louisville Gas & Electric Company
820 West Broadway

Louisville, KY 40202

Phone: 627-3019

FAX: 627-3789

2 sets

ATT

3719 Barddstown Rd.
Louisville, KY 40218
Phone: 454-9854
Fax: 454-2320

2 sets

Relocations Process Owner
Louisville Water Company
550 South Third Street
Louisville, KY 40202

Texas Gas Transmission Corp.
10327 Gas Light Way
Louisville, KY 40299

Phone: 491-0251

FAX: 491-0251

(call prior to transmitting)

2 sets

Insight Communications
11505 Electron Drive
Louisville, KY 40299
Phone: 357-4376

2 sets

Kentucky Transportation Cabinet
District 5

8310 Westport Road

Louisville, KY 40202

Phone: 210-5400

FAX: 210-5494

2 sets

Jefferson County Public Schools
P.O. Box 34020

Louisville, KY 40232-4020
Phone: 473-3011

FAX: 473-3976

Phone: 569-3600 2 sets
2 sets
MSD Stormwater Department or
Planning Department (Sanitary)
Louisville - Metro Department of Public Works 700 West Liberty Street

444 S. Fifth Street suite 400
Louisville, KY 40202
Phone: 574-5810

2 sets

Louisville, KY 40203-1913




REQUIRED PERMITS FOR DRAINAGE PROJECTS

SUBMITTED

APPROVED

PERMIT

REQUIRED SUBMITTALS

AGENCY

WHEN REQUIRED

1. Construction
Along a Stream

Application, HEC2 analysis
or floodplain verification

Kentucky Division of
Water

For any construction along or across a blueline
stream, in a floodplain, or when impounding water.

2. Section 404 —
Nationwide

Permit No. 12 of 33
CFR Part 330

Letter and Locations of
Crossings

Corps of Engineers

For discharges of soil, sand, gravel or dredged
material into a blueline stream. Also when
constructing on a stream with a flow >= 5 cfs. May
require DOW Water Quality Certification.

3. Section 401,
Clean Water Act —
Water Quality
Certification

Application / Erosion
Control Plans

Kentucky Division of
Water

When impacting more than 200 linear feet of a
regulated stream and/or; impacting one acre or
more of regulated wetlands area. Necessary only
at the direction of Corps of Engineers.

4. Stormwater
Discharge Permit

Application/ NOI (Notice
of Intent)

Kentucky Division of
Water

For all projects disturbing >1 acre

5. Water withdrawal
Permit

Application/ Letter

Kentucky Division of
Water

When necessary to withdraw more than 10,000
gpd of water from a blueline stream

6. Encroachment
Permit

Application

Kentucky Transportation
Cabinet

When encroaching on state right-of-way: to be
submitted at 80% design stage.

7. Encroachment
Permit

Application

Louisville Metro — Dept.
of Public Works

When encroaching on county right-of-way:
To be submitted at 80% design stage.

8. Encroachment
Permit

Application

Appropriate city

When encroaching on city right-of-way.

9. Building Permit
for Temporary Office

Site Plan

Louisville Metro — Code
Enforcement or City of
Louisville Public Works

For any temporary office/trailer.

10. Lane Closure
Permit

Application

Louisville Metro — Dept.
of Public Works

When necessary to close lanes of traffic.

11. Planning
Commission
Approval

Site Plan(s)

Louisville Metro —
Planning Commission

For all projects.

12. MSD Water
Management
Approval

Plans/Plan Review
Application

MSD

Reviewed internally for all projects.

13. Traffic Control
Plan Approval

Plans/Plan Review
Application

Louisville Metro — Dept of
Public Works

For any project which requires obstruction of a
roadway.

14. Floodwall
Encroachment
Permit

Application/Plans

MSD Infrastructure Dept.
and Corps of Engineers

When encroaching on the floodwall right-of-way.
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SUBMITTED

APPROVED

PERMIT

REQUIRED
SUBMITTALS

REQUIRED PERMITS FOR PUMP STATION/STRUCTURES PROJECTS

AGENCY

WHEN REQUIRED

1. Construction Along a
Stream

Application, HEC2
analysis or floodplain
verification

Kentucky Division of
Water

For any construction along or across a blueline
stream, in a floodplain, or when impounding water.

2. Section 404 — Nationwide
Permit No. 12 of 33 CFR Part
330

Letter and Locations
of Crossings

Corps of Engineers

For discharges of soil, sand, gravel or dredged
material into a blueline stream. Also when
constructing on a stream with a flow >= 5 cfs. May
require DOW Water Quality Certification.

3. Section 401, Clean Water
Act — Water Quality
Certification

Application / Erosion
Control Plans

Kentucky Division of
Water

Any activity that requires a Section 404 permit from
the Army Corps of Engineers will require a Water
Quality Certification from the DOW, if a total of 200
linear feet of impact is proposed.

4. Water Withdrawal Permit

Application/Letter

Kentucky Div. of Water

5. Temporary Discharge
Permit

Letter detailing
source, treatment
analysis, location of
discharge

Kentucky Division of
Water

For WTP Eliminations, UST dewatering, pump tests,
etc.

6. Encroachment Permit

Application

Kentucky
Transportation Cabinet

When encroaching on state right-of-way: to be
submitted at 80% design stage.

7. Encroachment Permit

Application

Louisville Metro —
Dept. of Public Works

When encroaching on county right-of-way:
To be submitted at 80% design stage.

8. Encroachment Permit

Application

Appropriate city

When encroaching on city right-of-way.

9. Building Permit for

Témporary Office

Site Plan

Louisville Metro —
Dept. of Public Works

For any temporary office/trailer.

10. Lane Closure Permit

Application

Louisville Metro —
Dept. of Public Works

When necessary to close lanes of traffic.

11. Health Dept. Approval

Plans

Louisville / Jefferson
Co. Health Department

For all projects.

12. Planning Commission
Approval

Site Plan(s)

Louisville / Jefferson
Co. Planning Com.

For all projects.

13. MSD Water
Management Approval

Plans/Plan Review
Application

MSD

Reviewed internally for all projects.

14. Traffic Control Plan
Approval

Plans/Plan Review
Application

Louisville Metro —
Dept. of Public Works

For any project which requires obstruction of a
roadway.

15. Building Permit

Application/Plan/
Specs

Louisville Metro - Code
Enforcement Board

Necessary for all pump stations and waste
treatment plants.

16. Certificate of Occupancy

Plans/Specs

Louisville Metro - Code
Enforcement Board

For any project with a building.

17. Community Facilities
Review

Plans/Letter

Louisville Metro
Planning Commission

For waste treatment plants.

18. Air Contaminant Source
Permit

Application and
Location/Details

Air Pollution Control
District

For any fuel tanks.

19. Fire Marshall Approval

Site Plan(s)

State Fire Marshall

For any enclosed buildings.
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REQUIRED PERMITS FOR PIPELINE PROJECTS

SUBMITTED

APPROVED

PERMIT

REQUIRED SUBMITTALS

AGENCY

WHEN REQUIRED

1. Construction Along
a stream

Application, HEC2 analysis
or floodplain verification

Kentucky Division of Water

For any construction along or across a blueline
stream or in a floodplain.

2. Section 404 -
Nationwide Permit No.
12 of 33 CFR Part 330

Letter and Locations of
Crossings

Corps of Engineers

For discharges of soil, sand, gravel or dredged
material into a blueline stream. Also when
constructing on a stream with a flow >= 5 cfs.
May require DOW Water Quality Certification.

3. Section 401 — Clean
Water Act, Water
Quality Certification

Application/ Erosion Control
Plans

Kentucky Division of Water

When impacting more than 200 linear feet of a
regulated stream and/or; impacting one acre or
more of regulated wetlands area. Necessary
only at the direction of Corps of Engineers.

4. Storm water
Discharge Permit

Application/ Site Plan(s)

Kentucky Division of Water

For all projects

5. Water Withdrawal
Permit

Application/Letter

Kentucky Division of Water

When necessary to withdraw more than 10,000
GPD of water from a blueline stream.

6. Temporary
Discharge Permit

Letter detailing source,
treatment, analysis,
location of discharge

Kentucky Division of Water

For WTP eliminations, UST dewatering, pump
tests, etc.

7. Construction Permit

Plans/Specs

Kentucky Division of Water

For all projects

8. Encroachment
Permit

Application

Kentucky Transportation
Cabinet

When encroaching on state right-of-way: to be
submitted at 80% design stage.

9. Encroachment
Permit

Application

Louisville Metro — Dept of
Public Works

When encroaching on county right-of-way.

10. Encroachment
Permit

Application

Appropriate city

When encroaching on city right-of-way.

11. Building Permit for
Temporary Office

Site Plan

Louisville Metro - Code
Enforcement Board

For any temporary office/trailer.

12. Parking Meter
Permit

Application

Louisville Metro

When necessary to remove meters from
service

13. Lane Closure
Permit

Application

Louisville Metro

When necessary to close lanes of traffic.

14. Health Dept.
Approval

Plans

Louisville / Jefferson Co.
Health Dept.

For all projects

15. Traffic Control
Plan Approval

Plans/Plan Review
Application

Louisville Metro — Dept of
Public Works

For any project which requires obstruction of a
roadway.

16. Floodwall
Encroachment Permit

Application/Plans

MSD Infrastructure Dept.
and Corps of Engineers

When encroaching on the floodwall right-of-
way.
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3.1

3.2

3.3

CHAPTER 3
GENERAL PLANNING INFORMATION

PURPOSE
This chapter:

a. Documents Louisville and Jefferson County Metropolitan Sewer District’s
philosophy for a regional (watershed) approach for the provision of
sanitary sewer and stormwater service in the MSD service area.

b. Identifies the sources of planning and design information for development
of sanitary sewer and stormwater drainage infrastructure in the MSD
service area.

C. Identifies the goals of the Facilities Plan, Area Action Plans and the
Stormwater Drainage Master Plan.

PLANNING APPROACH

MSD's regional approach for the planning, design, construction, operation and
maintenance of sanitary sewer and stormwater facilities is structured to ensure a level of
service that protects the general health, safety, and welfare of the citizens of the MSD
service area. This approach will also further MSD's efforts to satisfy local, state and
federal regulations as they relate to water quality.

MSD's 201 Facilities Plan and approved Area Action Plans provide the framework for
planning and design of sanitary sewer facilities in the MSD service area. The Sanitary
Master Plan, the Stormwater Drainage Master Plan, MSD’s Wastewater and
Stormwater Discharge Regulations, and the Watershed Master Plan provide the
required technical information necessary for the regional planning and design of sanitary
and stormwater facilities in the MSD service area. The Design Engineer should use these
documents for planning and as reference documents for the development of sanitary and
stormwater facilities in the respective MSD service areas.

FACILITIES PLAN/AREA ACTION PLANS (SANITARY)

The original master plan prepared for MSD for sewering portions of Jefferson County,
Kentucky outside the City of Louisville dates back to 1964. In 1973 and 1974, updates of
that plan and the area's 201 Facilities Plan were prepared to conform to the requirements
of the Federal Water Pollution Control Act Amendments of 1972. The 201 Facilities Plan
was deemed by EPA to be substantially complete in May 1975. The 201 Facilities Plan

Effective: 08/09 3-1



34

3.5

designated MSD as the local agency to implement the approved program, which became
known as the Master Plan Expansion Program.

The goal of the Master Plan Expansion Program was to provide the best solutions, both
cost-effectively and environmentally, to the problems of wastewater collection and
treatment in Jefferson County. The Master Plan Expansion Program covers a 300-square
mile portion of Jefferson County.

Since the 201 Facilities Plan was approved, MSD has initiated and completed the
development of the watershed area action plans to address the problems in areas without
sanitary sewer service and to facilitate growth in the MSD service area. Action plans are
considered to be updates to the 201 Facilities Plan. The MSD/OCSD Regional
Wastewater Facilities Plan 2000 — 2020, dated January 2002 now overrides the
original North County Action Plan, dated February 1987. A list of the remaining area
action plans and the date they were adopted by the MSD Board is as follows:

Action Plan Adopted

Upper Pond Creek November 1989 (Updated 1998)
Cedar Creek May 1990 (Updated July 2000)
Mill Creek May 1993

Floyds Fork July 1993

Regional WCWTP Updated March 2002

STORMWATER DRAINAGE MASTER PLAN

In order to improve and enhance stormwater drainage services to the City of Louisville
and Jefferson County, Agreements of Interlocal Cooperation between MSD, the City of
Louisville, and Jefferson County were signed to clearly identify MSD as the responsible
agency for providing flood and stormwater services. These agreements became effective
January 1, 1987, and supplemented where needed, the powers MSD already possessed
pursuant to the Kentucky Revised Statutes, Chapter 76. To facilitate this transition and
provide regional guidelines for management of the overall program, the Stormwater
Drainage Master Plan (SWDMP) was prepared.

The goal of the SWDMP is to provide a regional approach to develop a consistent level of
drainage service and maintain or improve water quality across the County. The Watershed
Plan Report of the SWDMP includes the technical information and recommendations to
manage the 11 designated watersheds both area-wide and on a local level to meet this
goal.

REGIONAL FACILITIES

In June of 1996 the MSD Board adopted a revised policy for regional wastewater and
stormwater facilities serving more than a single development. MSD realized that in some

Effective: 08/09 3-2
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cases regional facilities are more appropriate, cost effective, and assure proper operation
and maintenance compared to on-site detention facilities.

The requirement to build or participate in the cost of regional facilities shall be
determined concurrently with the review by MSD of the developer’s proposed
development plans and by an analysis of the development’s impact on the general
community. This impact includes watershed, other development, existing service
facilities, and its conformance with MSD’s master plans.

FLOODPLAIN ORDINANCE

With the issuance of Louisville Metro’s Floodplain Ordinance, it is important that before
planning/design begins on any lot with possible floodplain or minimum opening impacts,
the builder must obtain a determination from MSD on the need for a floodplain permit
and clarification on exactly what restrictions apply. Construction in the local regulatory
floodplain without a valid permit is a violation of the ordinance and is subject to possible
fines. Per the ordinance, “No Development” is permitted in the local conveyance zone.
The conveyance zone is further defined in Section 10.4.

Effective: 08/09 3-3
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4.1

4.2

CHAPTER 4
CADD STANDARDS

GENERAL

MSD has adopted CADD standards to provide consistency with respect to plan and
document development and for compatibility with respect to the sharing of data and
document storage. MSD operates in the AutoCAD environment. Emphasis has
been placed on developing standards that are in line with current industry
procedures, but can be easily adapted to change with industry advancements.

Development plans for sanitary sewer and stormwater construction shall be prepared in a
neat and professional manner and shall conform to the standards detailed in this
chapter. It is very important that information be presented in such a manner that it will
be legible when the plans are scanned, reproduced, or reduced. The following section
presents the standards that shall be adhered to on all MSD and Private Development
plans. Private Development Plans, with the exception of lateral extensions, do not
have to comply with the final plan submittal requirements of section 4.2.2. The
standard Layer Names, Colors, Text Heights, Line Weights, Standard Symbols, and
Standard Abbreviations are shown in Exhibits 4-1 through 4-7 at the end of this chapter,
and will be available on MSD’s website at some point in the future.

It should be noted that the sample sheets shown in Exhibits 4-8 thru 4-17 have not
been updated to incorporate the new standards. This will be done in conjunction
with making the drawing template, standards and exhibits available in digital form
on MSD’s website. As previously mentioned, this will be done at some point in the
future.

CADD Structure
4.2.1 CADD Environment
General

¢ The electronic files will be shared and referenced by many different
individuals. Therefore, this chapter outlines the minimum standards,
conventions, and formats necessary to ensure a usable electronic file
data set to all users.

¢ It must be stressed that while the CADD Standards are to be applied
to the deliverable files for design plans, they should not be used to
restrict the user’s options or workflows during plan development.
Interim drawings for public meetings, reviews, etc. may deviate from
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Effective:

Scales

the suggested workflows and standards if needed for particular
display or presentation requirements.

All drawings shall be in AutoCAD format, compatible with the
current version that MSD is running. The project manager should
check with MSD for version information before any CADD work
begins.

In addition to hard copy drawings, , all final drawings are to be
submitted in digital format per the requirements of this chapter.

Model space shall be used for all drafting. Paper space shall be used
for borders, viewports, and plotting. Modelspace contains the model
at “real life”” size. Printing is from paperspace at 1:1 scale for full-size
prints.

The appropriate scales for original plans are 1'' = 50' horizontal with
vertical scale of 1" = 5' and 1" = 20' horizontal with vertical scale of
1" = 2'. Other scales may be allowed with prior approval of MSD for
the purpose of clarity. A graphic scale is required. In addition,
crossings of state highways may require additional sheets at differenct
scales. Coordination between MSD project manager and KYTC -
District 5 will be necessary.

AutoCAD Template File

An AutoCad template will be created to incorporate the standards as
described in this chapter. This file will contain the standard layers,
linetypes, fonts, symbols (blocks), and sheets and can be downloaded
from the MSD website at some point in the future.

Standard Lavers and Line Types

The standard MSD layers are presented in Exhibit 4-1. All drawing
elements shall be placed on one of these layers. The color and line
style attributes for all drawing elements shall be set to “By Layer”.
Custom Linestyles are also shown in exhibit 4-1.

Standard Symbols

08/09

The standard symbols presented in Exhibit 4-3. These symbols will
be pre-loaded as blocks in the future MSD standard template file.
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Standard Sheets

The standard sheet size is 24” x 36 for all sanitary and stormwater
projects. The sheets are presented in Exhibit 4-4 and will also be pre-
loaded as blocks into the future MSD standard template file.

Pen Size Assignments
The chart in exhibit 4-5 shows the relationship between colors and
pen sizes (weights). The corresponding ctb file will be made available
through MSD’s website at some point in the future.

Screening

For screening options - See Exhibit 4-4. The intent is for existing
features (topography) to be screened.

Text Fonts, Sizes, and Weights

All fonts, sizes, and weights will be preset attributes in the future
MSD template drawing file. The standard font style on MSD projects
is “simplex.shx”.

The text heights used are synonymous with the Leroy Scale of hand
drafting. The following chart shows the height for each text style
used. In general, Upper and Lower Case shall be used to denote
existing text and UPPER case shall be used to denote proposed text.

TEXT | HEIGHT | Notes

STYLE (inches)
L60 0.06 For existing text on
plats where space is
limited. (Upper &
Lower Case)

L80 0.08 All existing text.
(Upper & Lower
Case)

L100 0.10 For Proposed Item

Annotation where
space is limited
(UPPER CASE)
L120 0.12 For Proposed Item
Annotation /
Construction Notes.
(UPPER CASE)
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L140 0.14 For Note Titles &
Other Misc. Labels
(UPPER CASE)
L175 0.175 Misc. Titles / Labels
(UPPER CASE)
L200 0.20 Misc. Titles / Labels
(UPPER CASE)

4.2.2 Submittal of Final Plans

Effective:

General

08/09

Every sheet in the final plan set shall have a corresponding AutoCAD
filee That is, one AutoCAD file per plan sheet. A one to one
relationship between the design file content and the plotted sheets
shall be maintained.

No external references shall be allowed for the final submittal. Paper
space shall be used to represent the actual sheet at a 1:1 scale. All
sanitary and storm projects performed for MSD shall be submitted
digitally per the requirements of section 4.2.1.

All mapping features and all design features in plan view located in
model space of the CAD drawings shall maintain their true coordinate
location values. Please reference Chapter 6, ‘“Surveying” for
additional details on coordinate systems. Detail sheets do not have to
be shown in true coordinate location.

A one-to-one relationship between the design file content and the
plotted sheets shall be maintained. i.e., there is no ‘hidden”
information that is turned ‘““off” or ‘““frozen” to make the final plot.

The AutoCad files are submitted as a supplemental deliverable to the
stamped and signed mylars, to be used at MSD’s discretion.

An AutoCAD (dwg) version of each sheet is submitted per the
requirements of this section. The stamped and signed mylars take
precedence over the CAD files should any discrepancies airse between
the CAD file and the mylars.
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File Naming

At the completion of the plans, the CADD files are to be delivered
with the following naming sequence:

AAAAA-SBBB.dwg
where:
AAAAA = Record Number
BBB = sheet number. Use zeroes as necessary.
The “S” stands for sheet(s) and it is not to be changed.
Example: The digital AutoCAD file for Sheet 47 of Drawing
Record Number 12345 would be named as follows:
12345_S047.dwg
The files shall be stored in a parent folder named for the Record
Number and name of the project and be delivered to MSD on a CD or
DVD media format.
A final set of plans shall be printed on 24°x36” paper. This set of

plans shall be stamped, signed and dated by the professional engineer
of record.

43 STANDARD AND TYPICAL DRAWINGS

4.3.1 Definitions

Effective:

08/09

Standard Drawings — Details issued by MSD that indicate the acceptable
procedure, dimensions, or timetable for a particular facet of construction.
The details are not to be modified and can be made a part of the plan set
by referencing the respective drawing number on the front Title Sheet. The
Standard Drawings are not included in this Design Manual, but can be
found on the MSD webpage under the “Inside MSD” link. If changes
are made to a particular Standard Drawing, the detail ceases to be a
Standard Drawing and becomes a Special Detail. The Special Detail will
then need to conform to the requirements of Section 4.3.6.

Special Details — There are numerous exhibits and design aids found in
other chapters of this manual. The details will vary from project to project.
Use of the details is encouraged; however, the detail, in its final form, will
need to conform to the requirements of Section 4.3.6.
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C. Typical Drawings — Examples of typical sheets illustrating the format and
information required on MSD contract plans are provided as reference.
The respective sheets and exhibit numbers are listed below.

Exhibit Title

4-8  Sample Title Sheet

4-9  Sample Plan Index Sheet

4-10 Sample Drainage Map (Sanitary Collector System)
4-11 Sample Drainage Map (Storm Collector System)
4-12  Sample Horizontal and Vertical Control Map

4-13  Sample Plan Sheet

4-14  Sample Profile Sheet

4-15 Sample Cross Section Sheet

4-16  Sample Property Acquisition Summary Sheet

4-17 Sample Apportionment Map

4.3.2 Title Sheet Requirements

Effective:

A MSD Sample Title Sheet can be found on Exhibit 4-7. For each MSD project,
the title sheet shall have at least the minimum information listed on it:

a. Contract No., Budget ID No. and Record No.

b. Name of Project -

C. Index of Drawings -

d. Name and Address of Engineer -

e. Design Segment Designation (where applicable)

f. Sheet of

g. For sanitary interceptor and major storm sewer contracts, the proposed
sewers for which the plans are drawn shall be shown.. The stations at the
extremities of the project shall be shown and identified with leaders and
arrows. For example: BEGIN PROJECT MC-1, STA. 5+42.00 and END
PROJECT MC-1, STA. 10+51.03.

h. To notify the Contractor of the procedure required for the location of

utilities prior to construction, the following note should be placed on the
Title Sheet.
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4.3.3

434

4.3.5

Effective:

"NOTE: CAUTION EXISTING UTILITIES”

“THE INFORMATION SHOWN ON THESE DRAWINGS
CONCERNING TYPE AND LOCATION OF UNDERGROUND
UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR ALL-
INCLUSIVE. LOCATION, SIZE, AND MATERIAL SHOWN ON
UTILITIES ARE FROM AVAILABLE RECORDS SUPPLIED BY THE
RESPECTIVE UTILITY COMPANY. Kentucky 811-Before You Dig
(BUD) MUST BE NOTIFIED 2 BUSINESS DAYS PRIOR TO ANY
EXCAVATION FOR VERIFICATION OF LOCATION, SIZE AND
MATERIAL, Dial 811 or 1-800-752-6007.

i. Other Agency’s Standard Drawings pertaining to project (MSD &
KYTC) with standard drawing number and description.

J- Revision Block with date & comments
Title Block Requirements

All sheets included in the plans, except the Title Sheet and the MSD Standard
Drawings, shall contain a title block, which conforms to the sample shown in the
Exhibit 4-7.. Information in the Title Block should include the project title
indicating sanitary or drainage plans, what type of sheet, and the specific
information on the sheet.

Plan Index Sheet Requirements

A Plan Index Sheet shall be prepared to identify the location of the work shown
on each Plan Sheet. A Sample Plan Index Sheet is shown on Exhibit 4-8. The Plan
Index Sheet shall include a reference to the location of the profile for the sewer
lines on each plan sheet if the profile is on a separate sheet. For most projects, the
Plan Index Sheet may be shown on the Project Map, which is located on the Title
Sheet.

Apportionment Map Requirements

An Apportionment Map shall be prepared for Guaranteed Maximum Assessment
apportionment (sanitary collector sewer) projects at a minimum scale of 1" = 100'
on a standard size plan sheet. Exhibit 4-16 shows a Sample Apportionment Map.

The information shall include, but not be limited to, the following:

a. County Tax Block and Lot Number
b. Property Lines and Dimensions
08/09 4-7



4.3.6

4.3.7

Effective:

C. Address of Property

d. Street Names

e. Sewer Sizes

f. Approval and Title Block

g. North Arrow

h. Record Number followed by Letters AM (11732AM)

Those Design Engineers who have sanitary collection system contracts, which
contain property that is to be served by a sanitary interceptor, shall include that
property on their Apportionment Maps. The property served by the interceptor
will be assessed on the collector system.

Special Details

The Design Engineer should show any proposed construction that is not covered
by the MSD Standard Drawings as a detail on a Special Detail sheet. The detail
should clearly and accurately depict the proposed construction Junction chambers,
special pipe bedding, railroad crossings, pump stations, select erosion control
measures, and modifications to MSD Standard Drawings are typical examples of
items that may require a Special Detail.

Pump station generic details that shall be modified for each project are shown as
exhibits in Chapter 15.

Drawing Number Convention (Projects using Multiple Disciplines)

The drawing number shall consist of two parts: The 1st part is the letter
corresponding to the discipline. The second part is the numerical page
number in that subset.

List of Disciplines

General (G)

Civil/Site (C)

Process (D)

Structure (S)

Architectural (A)
Mechanical/ HVAC (M)
Electrical (E)
Instrumentation & Control (I)

08/09 4-8



Examples: G-1, G-2, S-1, S-2, etc.

44  PLAN, PROFILE, AND CROSS-SECTION FORMAT

4.4.1 General Criteria

Effective:

The plan view of proposed sewer or drainage construction generally should be
shown on the same sheet as the profile with the plan view located at the bottom of
the sheet and the profile at the top. Samples of the plan and profile sheets can be
found in Exhibits 4-12 and 4-13. However, if drafting efficiency can be achieved,
the plan view may be shown on a separate sheet from the profile. In this case, the
plan sheet and profile sheets shall be cross-referenced. The entire profile for each
line shall be shown on one sheet when possible. A profile sheet with profiles for
more than one plan sheet can be accepted. Profiles shown on sheets separate from
the plan views should follow the plan views in a logical order. The information,
which appears, on both the plan and profile views shall, at the minimum, include:

a.

08/09

The location of all proposed manholes, cleanouts, inlets, catch basins and
all associated stations shall be shown.

House numbers for all residences and businesses shall be shown and
drawn parallel with the streets in the plan view.

All existing pipes, culverts and appurtenances shall be hatched.

The sizes,locations, and invert elevations, if applicable, of the following
items shall be shown:

Stubs

Drop Inlets

Stacks

Borings and Soundings

Catch Basin Inlets
Downspout Connections
Property Service Connections

All existing pipes, culverts, conduits, and utilities of any nature, crossing
the proposed improvement location, shall be plotted and labeled in the
plan and profile.

A beginning and ending contract note and station shall be shown on the

Title Sheet and in the plans for all interceptor sewers, major through
channels and major storm sewers.
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4.4.2

Effective:

g. Match lines shall be used for transitioning coverage from one sheet to
the next. A cross-reference shall be shown on each sheet to identify the
location of the attendant profile or plan sheet

h. No overlap of plan coverage from one sheet to the next is permitted.
Match lines are to be used in plan view with proper referencing station
and attendant sheet number.

1. Title Blocks are required for all sheets except cross-sections. Cross-section
information to be used should be similar to that shown in Exhibit 4-14.

] One-hundred-foot stations shall be shown.

k. Plan sheets must include a north arrow.

Plan View

In addition to those items listed in Section 4.5.1, the information to appear in the
plan view shall include, but not be limited to, the following:

a.

b.

08/09

Locations of future connections (PSC, stubs, etc.).

The delta angle of all PT’s, except where more than one line intersects at
the same manhole or inlet. In those instances, the angles relating all lines
shall be shown. When the delta angle is shown, its direction shall be noted
(left or right), as the stations increase. All angles shall be shown to the
nearest second.

The location of the centerline shall be referenced by dimensions to the
easement lines and to the appropriate property lines.

When it is necessary to orient the alignment to a general locality, indicate
the name and direction of the nearest street intersection with a distance to
that intersection.

Bench marks shall be accurately plotted and labeled on the plans. A
description and location of each bench mark, including its station and
offset relative to the proposed line, shall be plotted and labeled. When
bench marks cannot be plotted with the plan coverage, their location and
description should still be shown on the plans where it would have
appeared.

The precise location of all soundings and borings.

4-10



Effective:

08/09

Houses, fences and drives shall be shown for a minimum of 50 feet
beyond the right-of-way or to the fronts of the houses for lines located in
the street or rights-of-way. Trees, steps, walks and other topographic
features shall be shown to the extent that they may be pertinent to the
improvement location or construction. These items must be field located.
LOJIC mapping may be used outside critical areas to supplement the base
topography. Trees shall be shown with a designation of size and type with
the dripline depicted graphically.

Property lines, lot lines, easement lines and other boundary lines shall be
shown a minimum of 75 feet beyond any proposed or existing right-of-
way. In instances where additional information might be required, the
limit shall be extended.

Property Service Connection symbols for sanitary sewers, as shown in
Exhibit 4-2, shall be shown near the lot line where service is expected to
be required. For consistency, the symbol should be shown approximately
20 feet behind the property line. If a specific location for the connection
needs to be shown, an arrow shall be added to the symbol indicating the
desired location of service and a note shall be shown in the area indicating
the station of the proposed Property Service Connection.

Generally, only the outside lines of a pipe shall be shown on the plans.
However, a thin centerline shall be shown within these outside lines where
any of the following conditions exist:

1. A distance is shown from a point or line to the centerline of the
pipe.

2. The delta angle is shown.

3. The angle of intersection is shown.

Pipes larger than 24 inches in diameter should be drawn to scale to
depict the true impact limits.

Existing ditches with a bottom width of 4 feet or less should be drawn
using the centerline of the ditch. If the ditches and channels have a bottom
width greater than 4 feet, each side of the ditch should be drawn and its
width be noted. Where ditch paving exists, the width of the paved area
shall be shown.

Existing and proposed sewers, their direction of flow, size, and MSD

Record Number shall be shown. The Deed Book and Page Number shall
be shown for existing Sewer or Drainage Easements, which are impacted
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Effective:

08/09

by sewer construction.

All water lines, gas lines, oil lines, electric and telephone conduits, fiber
optic cables, and any other underground or overhead utilities shall be
shown with the size or primary voltage and ownership identified.

All existing or proposed sewers, manholes and catch basins.

When sanitary sewers are to be in existing streets, the front dimension and
bearing, if possible, of each lot shall be shown. When sanitary sewers are
to be placed in easements or rights-of-way, property line dimensions
adjacent to the proposed sewer construction shall be shown.

Highways, street names, alleys, or major streams and ditches shall be
shown. The width and type of all surfaces shall be indicated.

Street right-of-way widths shall be shown adjacent to and after the street
name. For example: ROBIN ROAD (50' R/W) or ROBIN ROAD (R/W
varies) - if the width is not uniform.

The name of all baselines shall be shown. The pipe size and direction of
flow shall be noted on all pipes, above the pipe and between all manholes.

The general notes and a legend of the standard symbols used throughout
the plans shall be shown on the Plan Index Sheet or on the first plan sheet
if the plan index is shown on the Title Sheet.

Stations shall be shown above each 100-foot station on 50-scale and 20-
scale plans and above each 500-foot station on 100-scale plans. For
example: 1+00, 5+00, etc. All horizontal curve data shall be shown on the
plans, if applicable.

The phrase, "Do Not Disturb", shall be used to indicate existing conditions
or facilities, which are to remain in place during construction. The phrase
or abbreviation, "DND", shall be shown adjacent to all such items on the
plans. If used, "DND" must be shown and defined in the legend. Likewise
"DNR", "Do Not Remove", may be used to indicate existing conditions or
facilities which are to remain in place during construction but which some
level of disturbance is anticipated. The size and type of items, which are
within the construction area, must be clearly identified. This information is
critical to assist in the easement acquisition process.

The resurfacing limits will be shown for all projects receiving final
resurfacing.
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Ww.

Where applicable, add the following: storm sewer pipe and PSC charts

4.4.3 Profile View

Effective:

In addition to those items listed in Section 4.4.1, the information to appear in the
profile view shall include the following as a minimum:

a.

08/09

Stations and grid elevations shall be shown. . The grid shall be set up on a
2-inch square basis. The vertical scale for 50-scale plans shall be 1" =5’
and for 20-scale plans shall be 1" =2".

The limits, by station, shall be shown for all concrete caps, cradles and
encasements, tunnels, and bored segments.

When a line located in an easement crosses a public right-of-way, the
limits of that right-of-way, including its width, shall be shown.

Information relative to whether the line will be constructed in an
easement, right-of-way, or existing MSD property shall be shown. directly
above the profile grid.

The type of backfill used, when not identified in the general notes, shall be
placed directly above the profile grid with a leader and arrow defining the
limits of each type of backfill.

The ASTM or AASHTO designation (whichever applies) and pipe
classification shall be shown below the pipe profile if different from the
designation and classification shown in the General Notes or Standard
Specifications.

The pipe size, grade, and distance between the centerline if the manholes
shall be indicated between all manholes. This information shall be parallel
to and shown above smaller pipes; however, on pipes of sufficient
diameter, this information should be placed inside the pipe. Grades shall
be shown as a percent, i.e., 0.50%.

Invert elevations shall be shown to the nearest hundredth of a foot and at
the following locations:

1. All breaks in the grade.
2. Breaks necessary for profile continuation onto another sheet.

3. Centerline of standard manholes with continuous grade.
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Effective:

08/09

4. Other conduits critical to the pipe gradient.

5. Intersecting pipe.

6. All locations necessary to substantiate the profile grade.
7. Both pipe invert edges when there is a drop or slant inlet.
8. Other conditions shown on the typical drawings.

9. Each catch basin or surface inlet connection.

10. Labeled similar to: IE 479.48.

Manholes shall be indentified by station, line and manhole number.
Proposed manhole rim elevations shall be shown to the nearest tenth (Rim
El. 424.94) in earth areas and to the nearest hundredth in paved areas.
Surface inlet grates shall also be shown to the nearest hundredth (Gr. EI.
418.76).

The water surface elevations of ponding and/or 100-year flooding areas
shall be shown.

Borings indicating depths and type of soils encountered shall be shown if
not shown on a separate soils sheet.

The results of all soundings shall be shown using the proper symbol.
The vertical height of manhole collars shall be shown.

The flow line of all ditches having impact on sewer depth or location
which are deeper than one foot shall be plotted and labeled as flowline
ditch, left or right. On large channels, it may be necessary to show left and
right tops of bank.

Existing ground profile including street grades or other improvements
shall be shown as dashed lines. Proposed ground profile, including any
proposed street grades or improvements, shall be shown as a solid line.
See Exhibit 4-2.

If basements exist, the basement floor elevation shall be shown for
sanitary plans. For houses without basements, the first floor elevations
shall be shown. When an existing basement floor elevation absolutely
cannot be obtained, a first floor elevation shall be obtained and a basement
elevation estimated. When the basement elevation is estimated, this fact
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shall be duly noted in the profile by using the word "Assumed" adjacent to
the elevation. House numbers or lot numbers shall be indicated on the
profile along with elevations indicated above.

In order to show on which side of the sewer a house is located, houses on
the left (when facing up station) shall be drawn using a solid line, and
houses on the right (when facing up station) shall be drawn using a dashed
line as shown in Exhibit 4-1.

Any stacks to be shown on the profile, such as for interceptor sewers, shall
be shown solid on the left side and dashed on the right side and should be
labeled pipe size stack and left or right.

Any underground telephone conduit, water lines, gas lines, etc. shall be
shown when crossing proposed MSD facilities.

4.4.4 Cross-Sections

Effective:

The information to be shown on cross-sections shall be, but not limited to, the
following:

a.

08/09

Horizontal and vertical scales shall be equal. Generally a scale of 1" = 5'
shall be used, however, 1" = 10' may be used in special circumstances.
Any other scale to be used requires prior approval of the MSD Project
Manager.

Pre-printed colored grid sheets shall not be used because they cannot be
scanned on computer for record.

Cross-sections shall be required for all proposed ditch projects as well as
roadway or alley construction.

Cross-sections should show the existing and proposed ground lines,
utilities, fences, structures, property lines, easement lines, and right-of-
way lines.

Cross-sections shall be shown looking up station and shall be placed on
the sheet progressing from bottom of sheet for lower station to top of sheet
for higher station and left to right if more than one row of cross-sections is
presented on one sheet.

Cross-sections shall generally be on even 50-foot stations along the
improvement centerline or baseline.

If cross-sections are required on a project, pipe crossings may be shown
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on a cross-section rather than creating a separate profile for each pipe
crossing.

h. Half-sections shall be shown for all driveways and a minimum of one half-
section between driveways.

1. All water lines, gas lines, telephone conduit, and others shall be shown in
the cross-section. .

] Existing ground shall be shown as dashed lines and proposed grade shall
be shown with solid lines.

4.4.5 General Notes

General Notes are notes common to the complete set of plans and shall be shown
on the first plan sheet, if space permits, or Title Sheet, if necessary. The type of
backfill, pipe material and classification may be shown in the General Notes if the
majority of the pipes on a particular project have these items in common.
Additionally, a Legend shall be shown on the first plan sheet, which defines the
standard symbols used in the plans.

4.4.6 Certification
4.4.6.1 Basement Elevation Certification (Sanitary Projects Only)

The registered Land Surveyor shall place the following certification on the
preliminary plan cover sheet, or other appropriate location, prior to the
request for a field review. The certification should also be placed on the
first plan sheet or other appropriate location in the final plans prior to their
submission to MSD for approval.

CERTIFICATION

I hereby certify that the houses shown on these plans, which have
basement facilities controlling the elevation of the sanitary sewer, have
been entered and controlling elevations determined under my supervision,
and that these elevations are correct to the best of my knowledge and
belief.

Surveyor’s Signature, L.S. # and Date

4.4.6.2 Surveyor’s Certification

The following certification paragraph and signature is to placed on all

Effective: 08/09 4-16



Effective:

sanitary and drainage projects. This note will need to be adjusted if survey
procedures deviate from the language as shown.

CERTIFICATION

I hereby certify that the topography for this plan was located under my
supervision, and that the property lines shown hereon were obtained from
recorded deeds or plats, and that only the property corners noted as
monumented were located in the field.

Surveyor’s Signature, L.S. # and Date

NOTE: ON SANITARY PROJECTS THE CERIFICATIONS CAN
BE COMBINED AS A SINGLE NOTE IF APPLICABLE.

Reference is made to Section 6.3.7 of the Manual - Surveying for
information on field references.

08/09
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Effective:

CERTIFICATION

I hereby certify that the topography for this plan was located under my
supervision, and that the property lines shown hereon were obtained from
recorded deeds or plats, and that only the property corners noted as
monumented were located in the field.

Surveyor’s Signature, L.S. # and Date

NOTE: ON SANITARY PROJECTS THE CERIFICATIONS CAN
BE COMBINED AS A SINGLE NOTE IF APPLICABLE.

Reference is made to Section 6.3.7 of the Manual - Surveying for
information on field references.

08/09
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Louisville and Jefferson County EXH I B lT 4-1 PAGE 1
M S D Metropolitan Sewer District STANDARD LAYERS
700 W. Liberty Street
Louisville, Kentucky
| 40203-1913
502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
NAME DESCRIPTION COLOR LINETYPE LINETYPE EXAMPLES
BM BENCH MARK 50 CONTINUOUS
BORDER-0 |BASE SHEET LAYER 12 CONTINUOUS
BORDER-1 BASE SHEET LAYER 20 CONTINUOUS
BORDER-2 |BASE SHEET LAYER 40 CONTINUOUS
BORDER-3 | BASE SHEET LAYER 50 CONTINUOUS
BORDER-4 | BASE SHEET LAYER 150 CONTINUOUS
BORDER-ROLL | BASE SHEET LAYER 2 CONTINUOUS
DRNA DRAINAGE AREA 230 HIDDEN
E-ASPH EXISTING ASPHALT 12 HIDDEN
E-BASE EXISTING BASELINE 130 CONTINUOUS
E-BLDG EXISTING BUILDING 32 CONTINUOUS
E-CONC EXISTING CONCRETE 12 HIDDEN
E-CONT-MJR | EXISTING MAJOR CONTOUR 22 HIDDEN2
E-CONT-MNR | EXISTING MINOR CONTOUR 12 HIDDEN2
E-CONT-TXT | EXISTING CONTOUR TEXT (L80) 12 CONTINUOUS
E-CRST EXISTING CRUSHED STONE 172 HIDDEN4
E-DTCH-E EXISTING EARTH DITCH 102 FLOW LINES
E-DTCH-P EXISTING PAVED DITCH 102 DASHED?2
E-ESMNT EXISTING EASEMENTS 102 PERM ESMT
E-FENC EXISTING FENCES 12 FENCE
E-FLTS EXISTING FAULTS 7 CONTINUOUS
E-GRND EXISTING GROUND (TOP OF BANK) 22 EXIST SHOULDER
E-PL EXISTING PROPERTY LINES 162 CONTINUOUS
E-PL-CH EXISTING PROPERTY LINE CHORD 162 HIDDEN2
E-ROAD EXISTING EDGE OF ROAD, PAVEMENT 162 EXIST EDGE PVYMT
E-RR EXISTING RAILROADS 32 CONTINUOUS
E-RW EXISTING RIGHT OF WAY 115 RIGHT OF WAY _——
E-SANI % | EXISTING SANITARY SEWERS 102 HIDDEN 2
E-SPOT EXISTING SPOT ELEVATION (L80) 195 CONTINUOUS
E-STRM % | EXISTING STORM SEWERS 102 EXIST PIPE OR STRUCT
E-STRP EXISTING PAVEMENT STRIPING 16 CONTINUOUS
E-TOPO EXISTING TOPOGRAPHY 12 CONTINUOUS
E-U-CBTV EXISTING OVERHEAD CABLE TELEVISION 12 OHC
E-U-CBTV2 |EXISTING UNDERGROUND CABLE TELEVISION 12 CABLETV
E-U-ELEC EXISTING OVERHEAD ELECTRIC 22 OHE
E-U-ELEC2 |EXISTING UNDERGROUND ELECTRIC 12 ELEC
E-U-GAS % |EXISTING GAS 92 GAS
E-U-TELE EXISTING OVERHEAD TELEPHONE 92 OHT
E-U-TELE2 EXISTING UNDERGROUND TELEPHONE 92 TELE
E-U-WATR % | EXISTING WATER 172 WATER
E-VEG EXISTING VEGETATION, TREES, SHRUBS 12 CONTINUOUS
FILE-INFO FILE INFORMATION 7 CONTINUOUS
GL GRID LINE 252 CONTINUOUS
GT GRID TEXT (L120) 7 CONTINUOUS
HT HATCH 92 CONTINUOUS
P-ASPH PROPOSED ASPHALT 215 CONTINUOUS
P-ASPH-HT | PROPOSED ASPHALT HATCH PATTERN 182 CONTINUOUS
P-BASE PROPOSED BASELINE 230 CONTINUOUS
P-BLDG PROPOSED BUILDING 230 CONTINUOUS
P-CONC PROPOSED CONCRETE 214 CONTINUOUS
P-CONC-HT | PROPOSED CONCRETE HATCH PATTERN 188 CONTINUOUS

% SEE EXHIBIT 4-2 FOR ADDITIONAL EXPLANATION.
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Louisville and Jefferson County EXH I BIT 4-1 PAG E2
M S D Metropolitan Sewer District STANDARD LAYERS
700 W. Liberty Street
Louisville, Kentucky
| 40203-1913
502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

NAME DESCRIPTION COLOR LINETYPE LINETYPE EXAMPLES
P-CONT-MJR | PROPOSED MAJOR CONTOUR 210 CONTINUOUS
P-CONT-MNR| PROPOSED MINOR CONTOUR 200 CONTINUOUS
P-CONT-TXT | PROPOSED CONTOUR TEXT (L100) 210 CONTINUOUS
P-CRST PROPOSED CRUSHED STONE 213 CONTINUOUS
P-CURB PROPOSED CONCRETE CURB 40 CONTINUOUS
P-DSTB PROPOSED DISTURB LIMITS 89 DOT2
P-DTCH-E PROPOSED EARTH DITCH 210 FLOW LINES LG RGN BC B )
P-DTCH-P PROPOSED PAVED DITCH 210 CONTINUOUS
P-EPSC PROPOSED SILT CONTROL DEVICES 50 CONTINOUS
P-FENC PROPOSED FENCE 210 FENCE —X X X—
P-FLOW PROPOSED DRAINAGE DIRECTIONAL FLOW ARROW 20 CONTINUOUS
P-GRND PROPOSED GROUND 210 CONTINUOUS
P-PERM PROPOSED PERMANENT EASEMENTS 210 PERM ESMT
P-PL PROPOSED PROPERTY LINE 245 CONTINOUS
P-ROAD PROPOSED EDGE OF ROAD, PAVEMENT 240 CONTINUOUS
P-RW PROPOSED RIGHT OF WAY 233 RIGHT OF WAY — — — ——
P-SANI % | PROPOSED SANITARY SEWERS 210 CONTINUOUS
P-SF PROPOSED SILT FENCE \ TREE PROTECTION FENCE 50 SF SF
P-SPOT PROPOSED SPOT ELEVATION (L80 w/o obliquind) 40 CONTINUOUS
P-STRM % | PROPOSED STORM SEWERS 211 CONTINUOUS
P-STRP PROPOSED PAVEMENT STRIPING 52 CONTINUOUS
P-TEMP PROPOSED TEMPORARY EASEMENT 190 TEMP ESMT _—
P-U-CBTV PROPOSED OVERHEAD CABLE TELEVISION 200 PROP OHC ——— OHC
P-U-CBTV2 |PROPOSED UNDERGROUND CABLE TELEVISIGN 200 PROP UGC — UGC
P-U-ELEC PROPOSED OVERHEAD ELECTRIC 201 PROP OHE —— OHE
P-U-ELEC2 | PROPOSED UNDERGROUND ELECTRIC 201 PROP UGE UGE
P-U-GAS % | PROPOSED GAS 205 GAS G
P-U-TELE PROPOSED OVERHEAD TELEPHONE 203 PROP OHT OHT
P-U-TELE2 PROPOSED UNDERGROUND TELEPHONE 203 PROP UGT UGT
P-U-WATR % | PROPOSED WATER 200 WATER w
P-VEG PROPOSED VEGETATION, TREES, SHRUBS, ET[C. 205 CONTINUOUS
PAPER PAPER 7 CONTINUOUS
PNTS POINTS MADE FROM LDD / CIVIL 3D 7 CONTINUOUS
PRELIM PRELIMINARY 7 CONTINUOUS
SL STATION LABELS (L140) 7 CONTINUOUS
SNDG ROCK SOUNDINGS 55 CONTINUOUS
TXO0 TEXT L60 12 CONTINUOUS
TX1 TEXT L80 20 CONTINUOUS
TX2 TEXT L100 40 CONTINUOUS
TX3 TEXT L120 50 CONTINUOUS
TX4 TEXT L140 70 CONTINUOUS
X5 TEXT L175 AND ABOVE 80 CONTINUOUS
XREF EXTERNAL REFERENCE 7 CONTINUOUS

% SEE EXHIBIT 4-2 FOR ADDITIONAL EXPLANATION.
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EXHIBIT 4-2

Louisville and Jefferson County
M S D Metropolian Sewer Disrict | STANDARD LINETYPE EXHIBITS AND
Louiswille, Kentucky MISCELLANEOUS FEATURES
I ——

40203-1913

502-587-0803 ~ WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

LINETYPES

rDRAWN TO SCALE
EXISTING SANITARY SEWER

f

12"SAN. SEWER ——

-

7\
PROPOSED SANITARY SEWER 1 I
—/
DRAWN TO SCALE

EXISTING STORM SEWER *
LDRAWN TO SCALE

12"PIPE ——

A
PROPOSED STORM SEWER {O)
X~ |
DRAWN TO SCALE

APPLIES TO GAS AND WATER
EXISTING UTILITY UP TO 10"

EXISTING UTILITY 12"AND
LARGER SHOWN WITH ACTUAL

WIDTH ASSIGNED TO LINE, LACTUAL WIDTH

MISCELLANEOUS FEATURES PLAN PROFILE

CONCRETE ENCASEMENT

TUNNELING OR PIPE JACKING

NN —S

BORE & JACK OR DIRECTIONAL DRILLING S ’[SSSSE’

EXISTING BUILDINGS IN PLAN
(FIELD LOCATED)

LEFT RIGHT

EX BUILDINGS IN PROFILE LEFT
AND RIGHT OF BASELINE
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MSD

502—-587—-0603 — WWW.MSDLOUKY.ORG

Louisville and Jefferson County
Metropolitan Sewer District

EXHIBIT 4-3

700 W. Liberty Street
Louisville, Kentucky
40203-1913

PAGE 1

STANDARD SYMBOLS

EFFECTIVE DATE:

JUNE 30, 2009

SYMBOLS

o 437.2%

DESCRIPTION

Existing Tree (with size, type & drip line diameter)*

FILE NAME (.dwq)

MSDATREE.dwg

* When locating tree sizes for plan views, measure
diameter of trunk at breast height (in inches)
and measure actual diameter of Drip line to the

nearest foot.

Existing Pine or Spruce W/Size

Existing Bush W/Size
Edge of Woods

Existing Traffic Sign
Existing Mailbox
Existing Paperbox
Contract Bench Mark
Existing Guy Anchor
Power Pole
Pole W/Light
Light Post

Electrical Pedestal

Existing
Existing
Existing
Existing

Existing Electrical Manhole

Existing Telecommunications Manhole

Telecommunications Pedestal
Cable T.V. Pedestal
Overhead Power Lines (Profile)

Meter

Valve

Existing
Existing
Existing Gas
Existing Gas

Existing Gas Line Marker

Existing Fire Hydrant
Water Meter
Water Valve
Water Manhole

Water Line Marker

Existing
Existing
Existing
Existing

MSDPINE.dwg

MSDSHRUB.dwg

MSDSIGN.dwg
MSDMB.dwg
MSDPB.dwg
MSDBM.dwg
MSDANCHOR.dwg
MSDPP.dwg
MSDLS.dwg
MSDLTSTD.dwg
MSDELECPED.dwg

MSDEMH.dwg
MSDTMH.dwg

MSDTPED.dwg
MSDCPED.dwg

MSDGM.dwg
MSDGV.dwg
MSDGLM.dwg
MSDFH.dwg
MSDWM.dwg
MSDWV.dwg
MSDWMH.dwg
MSDWML.dwg




MSD

502—-587—-0603 — WWW.MSDLOUKY.ORG

Louisville and Jefferson County
Metropolitan Sewer District

EXHIBIT 4-3

700 W. Liberty Street
Louisville, Kentucky

PAGE 2

STANDARD SYMBOLS

40203-1913

EFFECTIVE DATE:

JUNE 30, 2009

SYMBOLS

DESCRIPTION

Existing Sewer Clean—out

Existing Sanitary Manhole
Storm Manhole
Catch Basin (Single)
Catch Basin (Double)

Catch Basin (Round)

Existing
Existing
Existing
Existing

Bridge (type of bridge shall be noted)

Railway Pole

Railroad Rails (Profile)

Existing Property Line Pipe (TYPE)
Right Of Way Marker

Parcel Number

Consent and Release Parcel Number

Sounding Location (Plan)
Sounding To Rock or Refusal (Profile)
Sounding No Rock (Profile)

Boring Location And Number.
Geotechnical borings were drilled
utilizing a truck—mounted drill rig.

FILE NAME (.dwq)

MSDCO.dwg
MSDSMH.dwg

MSDSTMH.dwg
MSDCB.dwg
MSDCBD.dwg
MSDCBR.dwg

MSDBRDG.dwg

MSDRP.dwg
MSDRR.dwg
MSDPLP.dwg
MSDRWM.dwg
MSCPN. dwg

MSDCRN.dwg

MSDSND.dwg
MSDSNDRK.dwg
MSDSNDNRK.dwg

Borings were taken to a depth of one

foot below flow line or until refusal.

PROPOSED EMBANKMENT OR EXCAVATION SLOPE

PROPOSED STORM MANHOLE
PROPOSED DOUBLE CURB INLET
PROPOSED CATCH BASIN DOUBLE
PROPOSED SANITARY MANHOLE

MSDPSTMH.dwg
MSDPDCI.dwg
MSDPCBD.dwg
MSDPSMH.dwg
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Louisville, Kentucky

EXHIBIT 4-3 PAGE 3

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street STANDARD SYMBOLS

40203-1913

502—-587—-0603 — WWW.MSDLOUKY.ORG

EFFECTIVE DATE: JUNE 30, 2009

SYMBOLS
)

®

2,

DESCRIPTION

Denotes 4” property service connection
to be constructed to property or
easement line as directed.

Denotes 4” Y or T branch with stopper.
Property service connection is not to be
constructed.

Denotes 4” property service connection
to be constructed from stack at sewer
to property or easement line as
directed. (See note below)

Denotes 4” Y or T branch with stopper to
be constructed from stack at sewer.
Property service connection is not to be
constructed. (See note below)

Denotes a 4" property service connection
(PSC) to be constructed. The PSC is not
available for connection until the capacity
charge, applicable at the time, is paid.

Note: The following must be added to the general

notes:

All stacks must conform to the
requirements of section 8.14
of the MSD Design Manual.

4" connections are for single family only
all others are 6.




700 W. Liberty Street
Louisville, Kentucky

EXHIBIT 4-3

Louisville apd Jefferson 'Co.unty
M S D Metropolitan Sewer District STAN DARD SYM BOLS
e

40203-1913

502-587-0803 ~ WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

SYMBOLS

@
©
®-

Note:

DESCRIPTION

Denotes 6" property service connection
to be constructed to property or
easement line as directed.

Denotes 6” Y or T branch with stopper.
Property service connection is not to be
constructed.

Denotes 6” siamese property service
connection to be constructed to
property or easement line as directed.

Denotes 6" property service connection
to be constructed from stack at sewer
to property or easement line as
directed. (See note below)

Denotes 6” Y or T branch with stopper
to be constructed from stack at sewer.
Property service connection is not to be
constructed. (See note below)

Denotes a 6” property service connection
(PSC) to be constructed. The PSC is not
available for connection until the capacity
charge, applicable at the time, is paid.

The following must be added to the general

notes:

All stacks must conform to the
requirements of section 8.14
of the MSD Design Manual.




EXHIBIT 4-3 PAGE 5

Louisville, Kentucky

Louisville and Jefferson County

Metropolitan Sewer District

700 W. Liberty Street STANDARD SYMBOLS
| 40203-1913

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

MAPPING SYMBOLS AND NOMENCLATURE FOR EROSION AND SEDIMENT
CONTROL PLANS FOR LAND DISTURBING ACTIVITIES

DESCRIPTION SYMBOL
SITE PREPARATION:

LAND GRADING:

SURFACE ROUGHENING:

BULLDOZER TRACKED:

TREE PRESERVATION AND PROTECTION:

TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXIT: TGCE

®®E

BENCH TERRACING:

TOPSOILLING:

@ .
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Louisville a'nd Jefferson 'Copnty EXH I B IT 4'3 PAG E 6
M SD Metropolian Sewer Disiict - | STANDARD SYMBOLS
———

Louisville, Kentucky

40203-1913

502-587-0803 ~ WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

MAPPING SYMBOLS AND NOMENCLATURE FOR EROSION AND SEDIMENT
CONTROL PLANS FOR LAND DISTURBING ACTIVITIES (CONT.)

DESCRIPTION SYMBOL

SURFACE STABILILIZATION:

TEMPORARY SEEDING:

PERMANENT SEEDING:

SODDING:

MULCHING:

DUST CONTROL:

EROSION CONTROL BLANKET:

TURF REINFORCEMENT MAT:

DOPOO®O®E




Louisville and Jefferson County EXH I BIT 4-3 PAGE 7
M S D Metropolitan Sewer District STANDARD SYMBOLS
700 W. Liberty Street
I ——

Louisville, Kentucky

40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTl\/E DATE: JUNE 307 2009

MAPPING SYMBOLS AND NOMENCLATURE FOR EROSION AND SEDIMENT
CONTROL PLANS FOR LAND DISTURBING ACTIVITIES (CONT.)

DESCRIPTION SYMBOL

OUTLET PROTECTION:

OS
OUTLET STABILIZATION STRUCTURE:

INLET PROTECTION: I=
GRAVEL AND WIRE MESH INLET SEDIMENT FILTER: GWI
FILTER FABRIC DROP INLET PROTECTION (TEMPORARY): FDI
BLOCK AND GRAVEL INLET PROTECTION (TEMPORARY): BGD
STONE BAG INLET PROTECTION: S|P

SEDIMENT TRAPS AND BARRIERS:

TEMPORARY SEDIMENT TRAP: @
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Louisville and Jefferson County EXH I BIT 4-3 PAG E 8
M S D Metropolitaq Sewer District STAN DARD SYM BOLS

700 W. Liberty Street
—— |

Louisville, Kentucky

40203-1913

502-587-0803 ~ WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

MAPPING SYMBOLS AND NOMENCLATURE FOR EROSION AND SEDIMENT
CONTROL PLANS FOR LAND DISTURBING ACTIVITIES (CONT.)

DESCRIPTION SYMBOL

SEDIMENT TRAPS AND BARRIERS (CONT):

SEDIMENT BASIN:

SF SF
SILT FENCE (SEDIMENT FENCE):

DITCH CHECK: oc P oc p oc

TEMPORARY SEDIMENT BASIN:

e

. RSF RSF
REINFORCED SILT FENCE: B <N

STREAM PROTECTION:

TEMPORARY STREAM CROSSING: TSC

RIPRAP:

VEGETATED FILTER STRIPS:




EXHIBIT 4-3 PAGE 9

Louisville, Kentucky

Louisville and Jefferson County

Metropolitan Sewer District STANDARD SYMBOLS
700 W. Liberty Street

—_— 40203-1913

502-587-0803 ~ WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

MAPPING SYMBOLS AND NOMENCLATURE FOR EROSION AND SEDIMENT
CONTROL PLANS FOR LAND DISTURBING ACTIVITIES (CONT.)

DESCRIPTION SYMBOL

RUNOFF CONTROL MEASURES:
PERMANENT CLEAN WATER: — PCW —
TEMPORARY CLEAN WATER: — TCW —
TEMPORARY SEDIMENT LADEN: — TsL —
ROCKFILL:

RUNOFF CONVEYANCE MEASURES: RCM EERCM EERCM )
GRASS—LINED CHANNELS: cc mm cc mm c =
SOD LINED CHANNELS: sc mm sc s sC =)
RIPRAP—LINED CHANNELS: RRC EEJRRC EEJRRC NN
TURF REINFORCED CHANNELS: TRC I TRC I TRC )
PAVED CHANNELS: PC HE) PC HE) PC HN)
TEMPORARY SLOPE DRAINS: TSD &) TSD Su) TSD Sl
PIPE SLOPE DRAINS: PSD PZ)PSD /Z)PSD 72

RUNOFF CONVEYANCE MEASURES (CONT):

STONE BAG CHECK DAM: SBCDP>SBCDPPSBCD
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Louisville and Jefferson County EXHIBIT 4-4
M S D Metropolitaq Sewer District PEN S|ZE ASS'GNM ENTS
700 W. Liberty Street
—_—

Louisville, Kentucky

40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTl\/E DATE JUNE 30, 2009
STANDARD ASSIGNMENTS
LOR LOR LOR LOR
PENSEZE  COLOR el ke RANGES  RANGE 4
0.18mm 1,9, 250 10-19 90-99 170-179
0.25mm 2, 251 20-29 100-109 180-189
0.30mm 3, 252 30-39 110-119 190-199
0.35mm 4, 253 40-49 120-129 200-209 160-169
0.50mm 5, 254 50-59 130-139 210-219
0.60mm 6, 255 60-69 140-149 220-229
0.70mm 7 70-79 150-159 230-239
0.90mm 8 80-89 240-249
SHADING
All pensin the following ranges ending with the number 2 except "2" will plot shaded as follow
COLOR PLOTS
12-172 40% of black
182 6% of black
192-242 40% of black
188 2% of black
16 30% of black
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky
40203-1913

MSD

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 4-5
STANDARD ABBREVIATIONS

EFFECTIVE DATE: JUNE 30, 2009

DESCRIPTION

LG&E
PUE
ATT
Conc
Asph
Culv
Hdwl
Hdw
RCP
CMP
CIP
VCP
PE
DIP
PVC
HERCP
HDPE
HP
MH
CB
Cl
TG
I.E.
BM
TBM
CSB
R.R.
R/W
DND
DNR
TBR
TYP.

Louisville Gas & Electric Company
Public Utility Easement
AT&T

Concrete

Asphalt

Culvert

Headwall

Headwater

Reinforced Concrete Pipe
Corrugated Metal Pipe
Cast Iron Pipe

Vitrified Clay Pipe
Polyethylene

Ductile Iron Pipe
Polyvinylchloride

Horizontal Eliptical Reinforced Concrete Pipe

High Density Polyethylene
High Pressure

Manhole

Catch Basin

Curb Inlet

Top Of Gratr Elevation
Invert Elevation

Bench Mark
Temporary Bench Mark
Crushed Stone Base
Railroad

Right—of—Way

Do Not Disturb

Do Not Remove

To Be Removed
Typical




EXHIBIT 4-6

Louisville and Jefferson County
Metropolitan Sewer District STANDARD BORDER
700 W. Liberty Street
Louisville, Kentucky M S D P ROJ ECTS
———

40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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EXHIBIT 4-7

Louisville, Kentucky M S D P ROJ ECTS

Louisville and Jefferson County

Metropolitan Sewer District STANDARD TITLE BLOCKS
700 W. Liberty Street

— 40203-1913

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

SHEET TITLE:

MSD STANDARD TITLE BLOCK

PROJECT TITLE:
MSD STANDARDS

SAMPLE DRAWINGS

GRAPHIC SCALE = 1" ON ORIGINAL Iy S
: ., >

TITLE BLOCK

LOUISVILLE AND JEFFERSON COUNTY
METROPOLITAN SEWER DISTRICT

DESIGN
APPROVED:

APPROVED FOR
CONSTRUCTION:

DIRECTOR OF ENGINEERING DATE

MSD APPROVAL BLOCK

NO. REVISION

REVISION BLOCK




JUNE 30, 2009

STANDARD TITLE SHEET
EFFECTIVE DATE:

EXHIBIT 4-8

Louisville, Kentucky
40203-1913

Louisville and Jefferson County
700 W. Liberty Street

Metropolitan Sewer District

502—-587—-0603 — WWW.MSDLOUKY.ORG

MSD
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EXHIBIT 4-9

Louisville and Jefferson County
Metropolitan Sewer District SAMPLE PLAN INDEX SHEET
700 W. Liberty Street
Louisville, Kentucky
|

40203-1913
502-587-0803 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

Louisville, Kentucky

EXHIBIT 4-10
SAMPLE DRAINAGE MAP
(SANITARY COLLECTOR SYSTEM)

40203-1913

502—-587—-0603 — WWW.MSDLOUKY.ORG

EFFECTIVE DATE: JUNE 30, 2009
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@ Manholes must be numbered to correspond with computations. (A—1,A-2,etc.)

@ A line sizes shall be shown.
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Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502—-587—-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 4-11

SAMPLE DRAINAGE MAP

(STORM COLLECTOR SYSTEM)

EFFECTIVE DATE: JUNE 30, 2009

PIPE
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FL/Ft
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TME OF CONCENTRATION (Win.) — 10 Mins.
INTENSITY - 6.3 Inchea/Hour

DESIGN CRITERIA
DESIGN_STORM — 10 YEAR

In/Hr. GF.S. Inches

T INTENSITY
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NO.
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EXHIBIT 4-12

Louisville, Kentucky CONTROL MAP

Louisville and Jefferson County

Metropolitan Sewer District HORIZONTAL & VERTICAL
700 W. Liberty Street

EBe——e—me 40203-1913

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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Louisville, Kentucky

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

40203-1913

502—-587—-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 4-13
SAMPLE PLAN SHEET

EFFECTIVE DATE: JUNE 30, 2009
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MSD

502-587-0603

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky
40203-1913

— WWW.MSDLOUKY.ORG

EXHIBIT 4-14
SAMPLE PROFILE SHEET

EFFECTIVE DATE: JUNE 30, 2009
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EXHIBIT 4-15

Louisville, Kentucky

Louisville and Jefferson County

Metropolitan Sewer District SAMPLE CROSS SECTION
700 W. Liberty Street

| 40203-1913

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky

MSD

EXHIBIT 4-16
PROPERTY ACQUISITION
SUMMARY SHEET

40203-1913

502—-587—-0603 — WWW.MSDLOUKY.ORG

EFFECTIVE DATE: JUNE 30, 2009
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MSD

502—-587—-0603

EXHIBIT 4-17

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky

SAMPLE APPORTIONMENT MAP

40203-1913

WWW.MSDLOUKY.ORG

EFFECTIVE DATE: JUNE 30, 2009
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5.1

5.2

CHAPTER 5
FINAL RECORD DRAWINGS

PURPOSE

This chapter establishes the procedures that must be followed by Design Engineers, Land
Surveyors, Contractors, Developers, and MSD concerning Final Record Drawings to
ensure that all proposed wastewater treatment and conveyance plans correctly depict
the facilities as constructed. The final record drawings are the “Bid Plans’ that have
been revised to identify changes that occurred during construction. This chapter also
applies to MSD drainage projects, but not privately developed drainage plans.

GENERAL

On MSD projects, the Final Record Drawings will be prepared by MSD, or the
project design engineer/consultant, based on record information provided to MSD by
the contractor. At the completion of the project, the contractor will be responsible
for providing MSD a set of “Red Line Drawings” and “As-Built Survey Information”.
The information will be incorporated into the “Bid Plans” design AutoCAD files to
become the “Final Record Drawings” file. The Final Record Drawings are then
saved in PDF format, with the file name format in accordance with the requirements
of Chapter 4. The file will contain a “FRD” reference, differentiating it from the
original “bid plans” file.

Note - On private development projects, the project owner will be responsible for
preparing the Final Record Drawings, subject to the same requirements as a MSD
project.

Red Line Drawings

As the project progresses, the Contractor shall maintain a record of all deviations in
location or elevation of any installation from that shown on the Plans. The
information will be compiled in a red-lined format on a copy of the Bid Plans. At the
completion of the project the information is submitted to MSD. The information
should be recorded in a clear and concise format, allowing for an easy transfer of
information. For development projects four copies of proposed red line changes on
the plans must be submitted for review and approval prior to execution of the
changes. Approved changes will be shown on the as-builts.

As-Built Survey Information

The Contractor’s Licensed Professional Land Surveyor-will be responsible for ‘‘as-
builting” the items listed below. The survey information will be compiled in an

Effective: 08/09 5-1



5.3

54

5.5

electronic fashion, compatible with the .dwg format, and submitted to MSD.
Location and elevations shall be tied to the project survey control.

PROCESS

On MSD projects, the noted as-built information will be provided to MSD as soon as
possible after completion of the project. Final payment to the contractor will not
occur until the as-built information is provided.

On private development projects, final project acceptance will not occur until the
completed Final Record Drawings are reviewed by MSD's Inspection Department for
verification of information. Once verified, the plans are returned to Engineering Records
for final review and acceptance. If the plans are accepted they become Final Record
Drawings. If they are rejected the above process is repeated until accepted.

Reference is made to Chapter 4 for a detailed explanation of the documentation
requirements. The as-built information is assigned to a specific layer within the
drawing file. Predetermined font and pen sizes have also been established. The
parameters are preset if the MSD standard drawing template file was used to
generate the base drawing file.

DRAWING INFORMATION

Where constructed information differs from the bid information, the plans will reflect a
line through the bid information and show the corrected information near the crossed-out
original data. Original information shall under no circumstances be removed from the
original plans. No red line markings will be accepted. A check mark should be placed
beside the original plan information, which has been verified to be correct as constructed.
MSD will not accept Final Record Drawing that have color ink other than black or
have plan information overlayed on aerial photos.

AS-BUILT ITEMS

The following construction items, at a minimum, should be reviewed and verified to
produce the Final Record Drawings:

5.5.1 Alignment Changes
5.5.1.1 Changes in Location

Manholes

Catch Basins or Surface Inlets
Headwalls

Retaining Walls

Slope Protection

Channel Linings

e a0 o

Effective: 08/09 5-2



Pump Station Wet Wells
Pump Station Valve Vaults
Air Release Valves
Property Service Cleanouts

g

5.5.1.2 Changes in Elevation

To the nearest hundredth

a. Inverts

b. Rims

C. Surface Inlet Grates
d. Paved Ditches

To the nearest tenth
€. Turf Ditches
f. Miscellaneous Structures

5.5.2 Structure Changes

5.5.2.1 General

a. Manbhole collar sizes
b. All revisions in pipe sizes, lengths, slopes, and angles
C. Identify pipe material if different from the plans

5.5.2.2 Pump Stations and Wastewater Treatment Plants

All revisions in pipe sizes

All revisions to electrical controls

All revisions to exhaust and ventilation systems
Pump modifications

Changes in elevation for inverts and level controls
Equipment layout modifications

Building modifications

o Ao o

5.5.3 Miscellaneous Changes
5.5.3.1 Property Service Connections

Size

Length

Depth at R/W or Property Line

Sewer Station

End Location, if the PSC is not perpendicular to the sewer

opo o

5.5.3.2 Changes in Lot or Unit Designations

Effective: 08/09



Lot Numbers

Tract Numbers

Apartment Unit Designations
Condominium Unit Designations
Patio Home Designations

opo o

5.5.4 General

Effective:

Any unverified data shall show +/- thereby indicating that information has
not been verified.

The following stamp will be inserted into each plan sheet after all as-
built information has been added.

For Private Development see the Record Drawings section of the
Lateral Extension Procedures on the MSD Web site.

Final Record Drawing

By Date

Contractor
Record Drawings have been prepared based on information provided by the Contractor in
accordance with the specifications.

08/09
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CHAPTER 6
SURVEYING

6.1 PURPOSE

This chapter describes the various field surveys for design, construction and approvals
required for MSD projects. Private development requiring MSD approval and/or
acceptance of constructed facilities shall also follow these guidelines. Project engineers
and field survey crew chiefs should familiarize themselves with this and all other chapters
of this Design Manual prior to the start-up of any field survey effort. Familiarity with this
Manual will enable the field survey crew to obtain the necessary field information for
design and construction and also minimize the occurrence of improper activities.

6.2 GENERAL

6.2.1

6.2.2

Effective:

Conduct

The members of the survey crew are normally the first representatives of a firm or
organization to come in contact with the property owners or residents along the
route of the proposed improvement. It is imperative, therefore, that the survey
crews conduct themselves properly, both on the project and in the surrounding
community. Survey vehicles should be adequately identified with their
corresponding firm name. All survey crew members shall obtain an
identification badge from MSD, and wear the badge at all times and be
visible to the public.

Their work should be explained to the property owners and to the public, as
necessary, but the survey crew should carefully refrain from outlining any plans or
policies, which might be misconstrued. If approached, the survey crew should not
convey any project specific information to the property owners. The property
owner should be referred to the respective MSD Project Manager if he/she has
project specific questions. The crew must be courteous at all times when talking
with the public and the crew members must maintain a written record of the
names of owners or residents with whom they converse. During these
conversations, the survey crews should inquire about the location of survey
corners or monuments located on the owner's property.

Right of Entry
When it is obvious that the survey work will require entry onto private property,
the owner shall be contacted, the survey work described, and permission to enter

obtained. No project specific information should be conveyed to the property
owner. Efforts to contact property owners shall include telephone calls and the

08/09 6-1



leaving of letters and a door hanger for those who are not at home. A sample copy
of the current MSD Insert Card as shown on Exhibit 6-1 shall also be presented to
the property owner. Copies of these may be obtained from the MSD Project
Manager. It should be explained in the notice that field inspection and soils
investigation personnel might require entry from time to time during the course of
the project. In the event that the owner does not grant permission and it is evident
that the survey work will be delayed, MSD should be notified, in writing,
immediately. It is the responsibility of MSD to take whatever course of action
deemed necessary to obtain legal right of entry in accordance with state statutes.

6.3 HORIZONTAL AND VERTICAL CONTROL

6.3.1

6.3.2

6.3.3

Effective:

General

When required, centerline and/or baselines shall be established using acceptable
survey procedures. These survey lines shall be established in the general vicinity
of the anticipated sanitary sewer or storm drainage system location, within the
public right-of-way or easement limits and parallel to the expected location of the
improvements. When horizontal and vertical control monuments have been
established in the area of the survey, all centerlines, and/or baselines, and
level circuits shall be referenced to these monuments. These monuments or
coordinated positions and/or benchmarks published by NGS or
Louisville/Jefferson County Information Consortium (LOJIC) Geodetic
Control Network shall be shown and identified on the plans.

Trees are not to be used for surveying purposes except in remote areas where there
is no other practical alternative. No spikes or nails are to be driven into a tree as
described previously. Trees shall not be "blazed" under any circumstances, and
only water-based paint may be used if it is necessary to mark a tree.

Guidelines

Horizontal and vertical control shall be established according to the guidelines
defined by these publications:

a. Federal Geodetic Data Committee (FGDC) endorsed standards
FGDC-STD-003, FGDC-STD-007.1 through FGDC-STD-007.5 or the current
Federal Geodetic Data Committee standards.

b. All pertinent statute laws and regulations.

Datum

All control shall be related to existing monuments that have been published by
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6.3.4

6.3.5

6.3.6

6.3.7

Effective:

NGS or referenced on Louisville/Jefferson County Information Consortium
(LOJIC) Geodetic Control Network and must reference the appropriate datum
as indicated below:

a. Horizontal control shall be referenced to the Kentucky State Plane
Coordinate System, North Zone/NAD HARN (1983).

b. Vertical control shall be referenced to the North American Vertical
Datum 1988
Placement

All horizontal control shall be located within the easement or public right-of-way
whenever possible. Each monument should be placed to avoid movement caused
by construction or other activities. Every horizontal control marker that is not
being specifically set for individual project control points should be set at
maximum intervals of one-half mile on all projects.

A vertical control marker that is not being specifically set for individual project
control points should be placed similarly to horizontal control marker at
maximum intervals of one-quarter mile.

Monuments

All horizontal and vertical control markers shall be MSD approved and be of
ferrous materials where applicable.

Project Control and Bench Marks

Project horizontal control shall be as described in this chapter. Project vertical
control shall be referred to as bench marks. Bench marks shall be established at a
maximum interval of 500 and must maintain a minimum distance of 25 feet from
the improvement centerline. Each bench mark should be placed to avoid
movement caused by construction or other activities.

All bench marks must conform to specifications for quality as referenced in
Federal Geodetic Data Committee (FGDC) endorsed standards FGDC-STD-
007.4. Sidewalks, steps (unless massive), small concrete slabs and similar
structures are not acceptable. Each project must contain at least one bench mark,
which conforms Federal Geodetic Data Committee (FGDC) endorsed standards
FGDC-STD-007.4.

Survey Control Point References
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6.3.8

6.3.9

6.3.10

Effective:

With the advent of GPS and the coordinate control capabilities of most
survey equipment, field references for horizontal survey control points are
no longer required. All control information is identified on the Horizontal
and Vertical Control Map, Exhibit 4-14.

All bench marks are to be field located and shall be referenced to the centerline of
sewer by line designation, station, and offset. In addition, these other field
references, such as addresses, etc., should be referenced the same in field notes,
plans, and any other pertinent documents submitted. If a spike in a power pole
is used as a benchmark, the field notes, plan sheets, and the horizontal and
vertical control sheet shall list the power pole number.

Vandalized Survey Project Points and Bench Marks

MSD will not assume the responsibility for any damage done to project centerline
control points and bench marks until after the final plans, contract documents, and
field notes with proper references have been accepted by MSD. Any damage done
to those points up to that time will be repaired or replaced by the Land Surveyor at
the Land Surveyor's expense. It is advised that these points are accurately field
referenced at the earliest possible time.

Horizontal and Vertical Control Review

MSD retains the right to request any corresponding field notes either digital
or hard copies that pertain to the horizontal and vertical control for the
project together with horizontal and vertical closure statements for their
review.

The control data sheets, as shown in Exhibit 6-2, shall be submitted for each
newly set horizontal and vertical control monument.

Horizontal and Vertical Control Map

A horizontal and vertical control map is required for all sanitary sewer surveys
and major storm drainage projects as designated by the MSD Project Manager.
This map shall be prepared on a standard plan sheet and shall be included in the
final plans. The final horizontal and vertical control map, similar to Exhibit 4-14,
shall include final stations, station equations, all curve data, and the final location
and description of bench marks. In addition, the following information shall be
shown.

6.3.10.1 Horizontal Information

a. Coordinate ties with adjacent projects.
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b. Final coordinates of all horizontal control points, PT’s ,
beginning and ending stations.

C. All bearings, coordinates, angles and point designations on
MSD baselines in the design segment.
d. Source of horizontal datum. (List the bearing and

distance of the control line, and the deflection angle of
the proposed centerline.)

6.3.10.2 Vertical Information
a. New bench marks - their designations, locations,
description and elevation.
b. Existing Vertical Control Monuments as referenced in
6.3.3 - their designations, elevation and location.
c. Source of vertical datum. (If a spike in a power pole is

used for a bench mark, list the power pole number and the
height of the spike above the ground, and house number(s)
of adjacent homes.

6.4 DEGREE OF ACCURACY

6.4.1

6.4.2

Effective:

General

The specified criteria for surveys will vary accordingly to their function. All
surveys are subject to the guidelines indicated in Section 6.3, Horizontal and
Vertical Control.

The instruments used shall meet the specifications indicated in these guidelines or
in following sections. All instruments shall be certified to National Institute of
Standards and Technology (NIST) standards and manufacturer's specifications.
NIST, the instrument manufacturer, or a certified instrument repairs facility must
perform the certification.

All instruments should be serviced regularly by a certified repair facility and
checked at a National Geodetic Survey baseline. EDM instruments should be
calibrated by a certified repair facility annually. Field notes of all calibration
checks can be requested by MSD's Survey Supervisor.

Instrumentation for second order leveling as defined by the Federal Geodetic
Control Subcommittee (FGCS) of the FGDC shall be used for any projects

requiring second order, class II specifications.

Accuracy Criteria
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6.4.2.1 Sanitary Interceptor or Through Drainage System

Horizontal surveys will adhere to Second Order, Class II specifications,
except that the error of closure shall equal or exceed 1:50,000.

Vertical control will adhere to Second Order, Class II specifications.
6.4.2.2 Sanitary Collector or Local Drainage Systems

Horizontal surveys will adhere to Third Order, Class I specifications,

except the adjustments being made by either the Least Squares or Compass

Rule Method.

Vertical control will adhere to Third Order specifications, except the error
of closure will be equal to or exceed Second Order, Class Il requirements.

6.5  FIELD PROFILE AND TOPOGRAPHY

6.5.1

6.5.2

Effective:

Field Profile Requirements

Profile elevations shall be determined along sanitary sewer or through drainage
system centerlines at 25-foot intervals, where possible, or at 50-foot intervals on
paved streets, and at all necessary intermediate breaks. Profiles shall delineate
existing structures, roads, streams, etc. Elevations shall be established to the
nearest one-tenth of a foot on natural terrain and to one-hundredth of a foot on
artificial surfaces.. Cross-sections shall be taken at critical locations when it is
necessary to determine what effect open cuts or trenching might have on other
facilities such as structures, utilities, pavements, fences, trees, or landscaping.
Sufficient original ground elevations must be determined in order to establish the
slopes necessary to adequately serve the property. The MSD Project Manager may
modify these requirements to suit specific projects.

Roadside ditches within 30 feet, parallel to the sewer, and greater than 1.5 feet in
depth shall be shown in profile with the sewer. These ditches and other elevations
critical to design and/or construction must be shown on the plans.

Sanitary Service Connection Survey

A sanitary service connection survey shall be made along each street to properly
determine the controlling elevations for design of a particular sanitary sewer line.
The form found in Exhibit 6-3 shall be used in accomplishing this survey. The

following information shall be shown on the form for each unit surveyed:

a. Type of structure.
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6.5.3

6.5.4

Effective:

b. Basement facilities present.

C. Size, type and location of service line.

d. Elevation of the lowest possible living area floor.

e. Any additional information that may be required for design of the sanitary
sewer line.

All elevations should be determined by actual field measurements; however, if a
unit cannot be entered, an estimated lowest living area floor elevation shall be
made from a known elevation from some other point on the unit. In this case, the
elevation must be clearly marked as being estimated. Should an estimated
elevation control or have the potential to control the vertical elevation of the
sewer, the MSD Project Manager shall arrange provision for entry and actual
determination of the service elevation.

The completed forms shall be submitted along with the preliminary plans for
review. They need not be included in the final plan submission but shall be
included with the original drawings submitted at the conclusion of the project.

Topographic Requirements

In addition to the topographic requirements established in Chapter 4, the
following information shall be obtained in the field:

a. All topography critical to the design of the improvement shall be located
and recorded in the field notes.

b. Topography generated from aerial photography (including LOJIC
planimetric and topographic base mapping) shall be identified and field
checked for any errors or omissions. Omitted topography shall be located
by field survey and appropriately recorded. This work is the specific
responsibility of the Engineer or Land Surveyor, even though the aerial
photography may have been provided from other sources. All topography
within the project construction limits and/or easements and rights-of-way
shall be field located.

Survey Information Needed for Trees

a. Species of Tree (Use the Audubon Society Field Guide to North American
Trees, Eastern Region)
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6.5.5

b. Size (DBH - Diameter at Breast Height)

e. Dripline (Diameter)
f. Encroachment Allowed within the Dripline
g. Location
1. All trees 6 inches in diameter or greater within the temporary or

permanent easement shall be located and the species given within
30-feet of the centerline for pipe projects or 15 feet outside the top
of slope for ditches.

2. All trees less than 6 inches in diameter shall be located and species
given, when within an existing or proposed sewer and drainage
easement.

3. When trees are grouped together, at a very close interval, locate the

approximate center of the grouping and list the most dominant
species of the group.

Soundings

Soundings shall be taken to a depth of 2 feet below the invert of the proposed
improvement or to rock, whichever is encountered first. Soundings shall be taken
on 50-foot stations in areas where rock is encountered and 100-foot stations where
rock is not encountered. In areas of rapidly changing rock elevation, additional
rock soundings will be required to identify the rock surface at a minimum of 25-
foot stations. All soundings shall be documented for location, surface elevation,
rock elevation (depth), and depth of sounding not encountering rock (no rock).

6.6 SPECIAL SURVEYS

6.6.1

Effective:

Property Surveys

Where the relationship of the improvement location and adjacent property line is
critical, the location of existing property lines and other boundaries shall be
established by a property survey sufficient to define the easement. All property
surveys shall comply with the "Minimum Standards of Practice for Land
Surveying in Kentucky", latest revision, as set forth and enforced by the Kentucky
Revised Statutes. Property lines, boundary lines, easements, etc. shall be
referenced by stations and offsets from the centerline or baseline to the nearest
one-hundredth of one foot, by measurement of the angles at the PI with the
centerline, and by other means of comparable accuracy. Surveys shall ascertain
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the names of owners, lessees or tenants, sources of title and date of acquisition
and shall be verified from the appropriate Jefferson County records. Copies of all
field notes can be requested to be submitted to MSD.

6.6.2 Utility Surveys

All publicly and privately-owned surface and subsurface utilities affected by the
proposed improvement shall be located and identified by field survey and by use
of maps supplied by the utilities. Locations, elevations, and other pertinent data as
may be required for possible relocation or adjustment shall be secured for all such
utilities to the limits of information currently available. Overhead power lines near
the intended improvement alignment, or those which may be a construction
hazard, should be shown on the plans using the proper symbol and labeled with
their primary voltage.

6.6.3 Railroad and Highway Surveys

When the centerline of improvements crosses a railroad or highway, all existing
and proposed railroad tracks, roadways, and affected structures shall be tied to the
improvement centerline. The topography shall be provided on either side of the
proposed crossing to the extent required by the affected reviewing agency.. An
attempt to contact the railroad owners shall be made prior to the survey
work in the railroad R/W. Typical information shall include, but not be limited
to, the following sections.

6.6.3.1 Railroads

a. Top of rails - 300 feet minimum in either direction locate
horizontally and vertically at 50-foot intervals.

b. Angle between centerline of tracks and centerline of improvement.
c. Name and address of railroad company.
d. Location of railroad right-of-way and easements (source of record

where possible).

e. Horizontal and vertical information relative to transmission lines,
such as telephone or electric.

f. Stations on the centerline of each track.

g. Mile post locations, measured from centerline crossing.
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6.6.3.2 Highways

a. Station on centerline of highway and each edge of pavement, or
front face of curb, as may be appropriate.

b. Angle between highway centerline and centerline of improvement.

C. Location of highway rights-of-way and easements (source of record
where possible).

d. Location of any crossings, parallel utilities, or drainage structures,
which may be in conflict with the improvement construction.

e. Number and width of lanes and the type and condition of the
surface.

Additional information relative to requirements in the vicinity of railroads
and highways may be found in Chapter 8, Sections 8.18, 8.19 and 8.20.

6.7 STAKING SANITARY SEWER AND THROUGH DRAINAGE SYSTEM
CENTERLINES

6.7.1

6.7.2

Effective:

Preliminary Centerlines

Improvement centerlines shall be staked for a preliminary field review by using
highly visible temporary markers. These markers shall be placed on the centerline
at convenient locations, such as fence lines, streets, and borders of timber areas.
Intermediate markers shall be placed as necessary to maintain continuous
visibility. Plastic flagging shall be used on the markers to increase their visibility.
Approximate stations and line designation shall be placed on the markers. The
method of designating the centerline in urban areas may be modified as required
to provide the information previously noted, including the use of paint on streets.
Final staking of improvement lines and the assignment of final line designations
before a preliminary field review is not encouraged. These requirements are
subject to revision by the MSD Project Manager to suit specific projects.

Final Centerlines

6.7.2.1 Staking
Prior to acceptance of the final plans, the centerline shall be staked at PI's
and as needed to maintain line of sight for purposes of easement

acquisition, bidding, MSD field reviews, etc. Stations and line designation
shall be clearly marked with an indelible marker on 1" x 2" x 18"
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(minimum) flat stake adjacent to the PI. Guard stakes of 1" x 1" x 48"
(minimum), marked "Centerline Sewer" shall be provided at all PI's,
manholes, structures, and other control points.

Stake markings shall include the designation of the sewer, such as Line
"A” and the station of the point for which the guard stake is provided.

Points in pavement areas shall be identified by painting the necessary
information adjacent to the permanently located point. PK nails or spikes
are to be used for final centerline staking. Where necessary, offset stakes
shall be utilized to identify points in streets, highways, and railroads.

6.7.2.2 Monuments

Iron pins shall be placed at all PI's and POT's necessary to establish the
centerline, beginning and ending stations of the contract, and at those
points specifically requested by MSD. These points shall be field
referenced, per MSD specifications, so they may be located or
reestablished at a later date. Iron pins shall be placed at all other manhole
locations but do not need to be field referenced. Iron pins shall be made of
or contain ferrous material and be a minimum of 30 inches in length and
5/8 inches in diameter. . In lieu of iron pins, railroad spikes, 6 inches
minimum length, or PK nails shall be used in bituminous pavements and a
scribed cross ("X") shall be used on concrete surfaces.

6.7.2.3 Centerline Verification

The Design Consultant shall verify the improvement alignment by
obtaining field angles and distances along all segments of the
improvement centerline. This shall include tying the final centerline
alignment by traverse into the MSD control baseline. The alignment
shown on the Horizontal and Vertical Control Map described in Section
6.3.10 shall be the final approved alignment.

6.7.2.4 Acceptance

The Design Consultant shall verify, in writing, that the alignment shown
on the final construction plans has been located correctly in the field. This
shall include returning to the field and verifying that all permanent points
are intact and reestablishing all damaged or missing points. This must be
accomplished before MSD will accept the original drawings, contract
documents, and authorize final payment to the Design Engineer.

6.8 Certification Notes
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Example Surveyor Certification notes can be found in section 4.5.6. A certification note,
placed on the project title sheet, is required for all projects and should reflect the specific
type of survey performed.
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Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 6-1
IDENTIFICATION CARD
SUMMARY SHEET

EFFECTIVE DATE: JUNE 30, 2009
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky
40203-1913

MSD

502—-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 6-3
SERVICE CONNECTION SURVEY FORM

EFFECTIVE DATE: JUNE 30, 2009

PROPERTY OWNER:

SHOW LOCATION OF
SEWER SERVICE
EXITING RESIDENCE:

IF HOUSE SITS ON
CORNER, SHOW AND
LABEL EACH STREET

FRONT OF HOUSE

FIRST FLOOR FIRST FLOOR
(BOTTOM OF JOIST) ]
/_ OR CEILING
L~ SEWER
— WINDOW %EP-HC
GROUND
- ¢ PIPE , .
SIZE
BASEMENT FLOOR
TYPE OF STRUCTURE:
Basement BiLevel TriLevel Slab on Grade Crawl Space______
Other
BASEMENT FACILITIES: DISCHARGE TO:
Septic Tank Sanitary
(Gravity) Pump
Sink Yes No
Shower Yes No
Toilet Yes No
Washer Yes No
Sump Pump Yes No
Sanitary Pump Yes No
Floor Drain Yes No
Other Yes No
COMMENTS:
Date: Survey By:
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7.1

7.2

7.3

CHAPTER 7
EASEMENTS

PURPOSE

All public sanitary sewers, storm drains, and open channels must be constructed in public
rights-of-way, easements, publicly owned, or MSD- owned properties. No approval will
be given for construction or improvement of any public sewer, storm drain, or channel
without provision of suitable permanent easement or right-of-way. MSD will acquire and
record all easements for MSD funded projects. The developer on private development
projects will be responsible for acquiring all easements. Document recording will be the
responsibility of MSD.

EXISTING EASEMENTS

Each existing easement to be used shall be shown on the plans submitted for review and
approval. The information shown on the plans shall include the Deed Book and Page
Number of the recorded instrument. All restrictive clauses as to the use of the easements,
i.e., for utility purposes, drainage, sanitary sewers, etc., shall be noted on the plan
adjacent to the pertinent easement. Construction of sanitary sewers or drainage systems
will not be permitted in existing exclusive gas, electric, water, or telephone easements
unless a sanitary sewer and Drainage Easement is acquired overlapping the existing
easement with prior approval of MSD and the affected agency.

There are existing drainage easements in MSD's service areas. These drainage easements
generally do not provide for the construction of sanitary sewers. In order to use these
easements for sanitary sewer construction a new easement will be required to convert the
existing Drainage Easement into a Sanitary Sewer and Drainage Easement. Construction
plans and easement plats shall be prepared accordingly and the proposed new easement
should be shown in the same manner as an entirely new easement.

The plats for Drainage Easements, in some cases, were recorded by previously assigned
parcel numbers. The new plat converting these parcels will be assigned new parcel
numbers. The parcel numbers for the existing Drainage Easements, as well as the Deed
Book and Page Number or Plat Book and Page Number, shall be shown in the "remarks"
column on the Property Acquisition Summary Sheet when these are available.

DEFINITIONS

The following terms define the methods under which MSD currently acquires interest in
property for the purpose of constructing, operating, and maintaining wastewater
treatment, drainage facilities and sanitary sewers:

Effective: 08/09 7-1



7.3.1

7.3.2

7.3.3

Effective:

Fee Simple Title

For the purpose of constructing major aboveground structures, MSD will normally
acquire all rights to the required property in fee simple and permanently retain
ownership. This generally refers to large pumping stations, wastewater treatment
plant sites, and major detention basins.

Sanitary Sewer and Drainage Easement

For the purpose of constructing facilities (sanitary sewers, storm drainage systems,
etc.), MSD will acquire the right to construct facilities within the limits of
easements. They will have the right to operate and maintain those facilities within
the same limits and also have reasonable ingress and egress over each affected
property to the easements for construction, operation, maintenance and
reconstruction. These easements are permanent in nature and are referred to as
Sanitary Sewer and Drainage Easement. See Section 7.6 for the proper
terminology to be used on easement plats and acquisition documents.

The limits of Sanitary Sewer and Drainage Easement shall be set for permanent
structures. Existing structures shall not be within the easement area, unless the
sewer construction actually requires the removal of such buildings or structures.

A property owner generally is restricted from constructing any facility within the
limits of the easement that might interfere with the maintenance and operation of
the facility.

Temporary Construction Easement

A temporary construction easement will be required adjacent to all new Sanitary
Sewer and Drainage Easements when necessary for construction operations.
Temporary construction easements shall be required for structure removal, access
roads, stockpiling, and other construction activities when necessary. Structure
removal includes the removal of treatment plants, pump stations, etc. Sufficient
area shall be supplied for movement of equipment and materials to accomplish the
intended activity within the Temporary Construction Easement. If at all possible,
Temporary Construction Easements will not be acquired on adjacent private
property when the proposed facility lies within a dedicated right-of-way or an
existing Sanitary Sewer and Drainage Easement. Only under certain unusual
conditions will a Temporary Construction Easement be acquired from a parcel if a
new permanent easement is not being acquired from that same parcel.
Accordingly, no plats shall be prepared showing Temporary Construction
Easements only, without the prior approval of MSD. "Consent and Release" may
be used in lieu of temporary easement. A "Consent and Release" form is shown on
Exhibit 7-4. Temporary Construction Easement lines may be drawn through
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permanent structures; however, the Contract Documents shall contain language,
which clearly indicates that all such permanent structures shall not be disturbed
during construction. After the project is completed and the property is restored to
its prior condition, all rights to the property are relinquished.

74  EASEMENT WIDTHS

Whenever possible, the total easement width, permanent and temporary, should be
sufficient to permit the contractor to have flexibility in the method of construction.

Suggested minimum widths of Sanitary Sewer and Drainage Easements and Temporary
Construction Easements using trench construction are tabulated below; however, in no
case shall these guidelines be a substitute for sound engineering judgement:

Table 1. Minimum Easement Widths

Size of Pipe Sanitary Sewer and Drainage | Temporary Total
8" - 12" & Property 15' 20' on each side [ 5§'
Service Connections 8"

or Less

15" - 48" 15' 20' on each side | 55'
54" - 72" 20" 25' on each side | 70'
84" and larger 30' 30' on each side | 90'

7.5  CONSTRUCTION PLAN REQUIREMENTS

7.5.1 General

Construction plans shall be prepared in a manner, which will show clearly, and
correctly, the information necessary for the acquisition of each parcel of land

required. They must accurately show the location of each parcel and its

relationship with surrounding areas. The alignment, as shown on the construction

Effective: 08/09
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7.5.2

Effective:

plans and easement plats, must agree with the alignment staked in the field. The
information shown must be authentic and thoroughly checked since it will become
legal evidence regarding the parcels of land required. The plans shall carry
appropriate certifications and seals indicating that the surveying has been
accomplished under the supervision of a Land Surveyor registered with the
Commonwealth of Kentucky. They shall also meet the Minimum Standards of
Practice for Land Surveying in Kentucky and the following guidelines:

a. An effort should be made to parallel property lines with the facility when
topographic features permit.

b. Easements shall be referenced to property corners and/or known
landmarks to the degree that they can be accurately reestablished prior to
construction.

C. In residential areas, all topographic features, such as trees, shrubs, sheds,

etc., which are located within the easements shall be properly identified on
the plans. When undeveloped wooded areas are encountered, only those
trees of unusual size or nature need to be specifically identified on the
plans. Any items within these easements, which are definitely not to be
disturbed during the construction, shall be clearly noted "Do Not Disturb"
(DND). Items, which remain, but disturbance is necessary for construction
shall be noted "Do Not Remove" (DNR).

Easement Description Criteria

The construction plans shall show the following information for each parcel from
which easements are to be acquired:

a. Property owner's name of record, address, and spouse's name, if married.
If a Property Acquisition Summary Sheet is included in the plans, this

requirement will not apply.

b. Subdivision name, section number and lot number (when a deed has not
been recorded) or Deed Book and Page Number.

C. Existing rights-of-way and easements.

d. Existing Sanitary Sewer and Drainage Easements, their Deed Book, Page
Number, and MSD Record Number, if available.

e. Property lines with label.
f. Parcel numbers.
08/09 7-4



In addition, the Deed Book and Page Number for the new easement shall be added
to the plans when the information is made available by MSD. Therefore, the
abbreviations "D. B. and Pg." shall be added to the plans adjacent to the new
easement with enough space to the right of each for this information to be added
at a later date.

7.6  EASEMENT PLAT CRITERIA

7.6.1 General

Effective:

Sanitary Sewer and Drainage Easements

Easement plats shall be prepared for each property having a Sanitary Sewer and
Drainage Easement or other type of acquisition. The phrase "Sanitary Sewer and
Drainage Easement" shall be used on all plats and acquisition documents.
Easement plats, in general, shall be prepared on 8.5" x 14" sheets. A sample plat
can be found on Exhibit 7-1.

All plats shall have the title block in the lower right corner of the plat and the
Land Surveyor's Certification and Seal in the lower left corner. No other format

should be submitted and none will be accepted.

Permanent easement on all plats is to be hatched for clarity. Temporary easements
are not to have hatching, cross-hatching, or shading.

Release of Existing Easements

Any release of easement is to have its own plat and the area of easement to be
released is to be crosshatched. No plat containing both easement dedication and
release of easement will be accepted. The MSD Director of Engineering must
approve the release of easement and the applicable fees must be paid. All other
requirements of easement plats shall apply to easement release plats. A sample
“Release of Easement Plat” is shown on Exhibit 7-2. The easement release
(“Quitclaim”) requirements and procedures are found on the MSD web page.

Encroachment Plats

On occasion a permanent structure is found to be, or required to be, encroaching
upon an existing easement. In such situations, an easement encroachment plat
must be prepared and recorded. A sample plat is shown on Exhibit 7-3.

Easement plats should contain sufficient information to enable a Land
Surveyor to locate and stake the easements in the field.

08/09 7-5



7.6.2

7.6.3

7.6.4

7.6.5

7.6.6

Effective:

Plat Information

The “Easement Plat Checklist” indicates the plat requirements and should be
referenced prior to all submittals to MSD. It is located on the MSD web page.

Property Service Connection Easement

Occasionally, a Sanitary Sewer may be located such that the permanent easement
does not extend to the property line of an adjacent property to be served with a
proposed property service connection. This occurs due to topographic or
geographic considerations such as parallel streams. In these instances, a 15’
Sanitary Sewer and Drainage Easement shall be provided from the proposed
service facility easement to the property line at the most likely location of the
property service connection. Sufficient Temporary Construction Easement shall
also be depicted.

Easements on Railroad Rights-of-Way

Sanitary Sewer and Drainage Easements may be acquired on railroad rights-of-
way. However, acquisition of easement on a railroad right-of-way does not
eliminate the requirement of submitting a Railroad Crossing Conflict Drawing to
MSD for approval of conduits crossing under rails of the affected railroad.

Certificates

A Certificate of Easement, Certificate of Easement Release, or Certificate of
Encroachment Agreement, as applicable, must be made a part of each easement
plat submittal. The certificate forms are available on the MSD web page.

It is the responsibility of the Land Surveyor to attach the proper certificate to each
easement plat submitted. No changes in the format of these certificates by the
Land Surveyor shall be permitted.

Submission

After the easement requirements have been defined, one set of preliminary plats
shall be submitted for review. After incorporating any review comments, the final
submittal will be in the following form:

e The original of each plat, signed in ink.

¢ One copy of each plat.

¢ One copy of each plat with the appropriate easement certification sheets
attached.
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7.7

Copies of all easement plats submitted shall be clearly legible and shall be made
on bond, or better grade, paper using an electrostatic or equivalent copier utilizing
a dry process. Plats submitted that are not clearly legible or do not meet the above
requirements, will not be accepted.

Easement plats submitted shall contain a Land Surveyor's original stamp,
signature and date. If MSD makes any changes or modifications to the final plans
after they have been accepted by MSD, the Land Surveyor will receive a copy of
the revised sheets. If any changes or revisions are necessary on the easement plats,
the Surveyor shall be notified and must make the necessary revisions and resubmit
the plats as previously described.

Easement location and requirements shall be determined as early as possible on all
projects in order to initiate the acquisition procedures as early as possible. The
estimated number of easement plats used in determining easement plat cost during
the proposal period shall be given to the Acquisition Department. Adherence to
this procedure should minimize the possibilities of project delays due to
unavailability of required easements.

PROPERTY ACQUISITION SUMMARY SHEET

Certain property data shall be shown on the Property Acquisition Summary Sheet, as well
as on the construction plan sheet and easement plat. However, a separate Property
Acquisition Summary Sheet will not be required if a project has five parcels or less. In
such instances, the property acquisition information in the same format may be placed on
the Plan Sheet Index, on the first plan sheet if adequate space is available, or be included
in the plan index on the cover sheet.

An example of the layout for the Property Acquisition Summary Sheet is shown on
Exhibit 4-15. The Property Acquisition Summary Sheet shall show the following data for
each parcel required for right-of-way purposes:

7.7.1 Parcel Number

Parcel numbers shall be assigned to each parcel of property to be acquired and
shown on the plans. Parcel number 1 shall be assigned to the first parcel, and the
remaining parcels shall be numbered consecutively from the beginning to the end
of the project. Parcel numbers shall not be assigned to publicly-owned rights-of-
way; however, they will be required for privately-owned rights of way, such as
Louisville Gas and Electric Company, AT&T, Riverport Authority, railroad
companies, private roads, etc.

Parcel numbers assigned to each tract shall not be changed after submission of the

Effective: 08/09 7-7



7.7.2

7.1.3

7.7.4

7.7.5

1.7.6

7.7.7

Effective:

final easement plats. If it is then determined that acquisition from any parcel will
not be required, that number shall be removed from the plans and the notation
"NOT USED" shall be placed in the owner's block on the Property Acquisition
Summary Sheet.

Owner's Name

The name of the current owner of the property and address, at the time of the
preparation of the plans, shall be shown. These can be obtained from the
Louisville and Jefferson County Property Valuation Administration Office. Final
changes to the Property Acquisition Summary Sheet will be made when the
property is being acquired.

Property Address

The address of the property served shall be shown. Should the owner's mailing
address differ from that of the property, the owner's mailing address should be
shown in the remark’s column.

Plan Sheet Number

The sheet number is the number assigned to the plan sheet on which the particular
parcel is shown. Some parcels, of course, will appear on more than one plan sheet
and all sheet numbers must be included.

Source of Title

This column shall show the Deed Book and Page Number of the parcel or the
subdivision name, section number and lot number when a deed has not been
recorded, or such other evidence of title information as may be available.

Total Area of Tract

The total area of the tract from which an easement is being obtained shall be
shown in either acres or square feet in the appropriate column. In general, the area
of subdivision tracts shall be shown in square feet, while the area of larger tracts,
generally more than an acre, shall be shown in acres.

Area of Easements
The area required for a Sanitary Sewer and Drainage Easement shall be shown in
square feet or acres in the appropriate column. The area required for a Temporary

Construction Easement shall be shown in square feet or acres in the appropriate
column. Areas shall be shown to the nearest square foot or one-thousandth of an

08/09 7-8



acre as appropriate.
The easement areas required on the Property Acquisition Summary Sheet shall
generally be shown in square feet for easements of one acre or less and shown in
acres for easements of more than one acre.

7.7.8 Permanent Easement
The Deed Book and Page Number of the newly recorded easement will be entered

in the appropriate columns by MSD or the Design Engineer if the information is
available prior to the submittal of final plans.
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EXHIBIT 7-1
SAMPLE SEWER & DRAINAGE
EASEMENT PLAT

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky

MSD

40203-1913

EFFECTIVE DATE: JUNE 30, 2009

502-587-0603 WWW.MSDLOUKY.ORG

LOCATION MAP

Scale 1"=400

Pipe Found }

JohnwacltLoulse
alter
58, 0000, 00 +N. &
| a
;—f’ -
Show All Exist. @ [~ 3
Monumentation qx |
15' TEMP. CONST. ESMT—’/S; E |
SANITARY SEWER & ; g
DRAINAGE ESMT.————— N[
Fe 92°32'10~ N
2 3
s 8
52 L5)4 :
A 108°30° 15’ TEMP. CONST. ESMT. <:

pudl
N 3015 W 99.72'(Meas.)

Pipe Found

Adam & Mary
Smith
D.B. 0000 P. 000
1209 WARREN ST.

Being a part of the same property conveyed to the

PERMANENT EASEMENT = 1,802.5 SQ. FT. mmm:’msﬂﬁmiﬁh
ENPORARY CONSTRUCTION EASENENT = 4,900 S0 FT. the offioe of the Clerk of the Jetferson County Court.
Tax Block Lot No.
E:C;o‘:“«?m«u:-muudonmnmtm?wmm SAMPLE ENGINEERING
s surve was based on m ‘H.HP
of the NORTH line yol the tract. &m
ADDRESS/PHONE NO.
SANITARY SEWER & DRAINAGE EASEMENT
:“l;:':by ::‘tl'y that this plotmvo‘ Property of
LAND under my supervision TOM & JANE POWERS
SURVEYOR'S .u“"‘m”? % o '3.{:""%"'""».-. 2001 GREEN CIRCLE WAY
STAMP ﬁ b M"M“ m' :;?UISVILLi. KY. 40218
9 9 operty Address
authortties. DICK & JANE DOE
1207 WARREN STREET

LAND SURVEYOR'S SIGNATURE

!

LOUISVILLE, KY. 40220

Parcel No. — 2 Record No.— 5199
Date 10-01-00

Sheet 1 of 3
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Louisville and Jefferson County EXHIBIT 7-2
M S D Metropalian Sewer Distier | SAMPLE RELEASE OF
Louisville, Kentucky | EASEMENT PLAT
EBe———

40203-1913

502-567-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

David E. Crawford
D.B. 0000 PG. 000
1121 WOODED CIRCLE

SHOW ALL EXIST.
MONUMENTATION

Ex. 10’ Sewer & (TYP.)

Drain Easement

EX. VARIABLE SANITARY
SEWER & DRAIN ESMT.
TO BE RELEASED

216.08'
212.25’

” ” Tony & Mary Smith
- QUIT CLAIM D.B. 0000 PG, 000
5 1013 W IR
E.J. Willioms PB. 35 PG. 6 Ly 1013 WOODED CIRCLE
D.B. 0000 PG. 000 & _ .
1008 WOODED CIRCLE 0
g Ex. 10° Sewer & Property of 'i;
b Drain Easement JOHN DOE ©
0 D.B. 5897 PG. 727 8
=z Ex. 5 Sewer & =
Drain Easement

pE—
35.18" )Y 10.05' Ex. 30' Public Utility
. & Access Easement

’ — — - g 7'00"E
s240'08"W " R=T288 | a3 (Chord)
33.85 (Chord) S072010"W
69.20’(Chord)

WOODED CIRCLE 50' R/W

o 50’ 100’
-mp_ Being a part of the same property conveyed to the
Grantor by deed dated SEPTEMBER 14, 1989,
ot e ik o e e, Sty Gt
= e e n
@ Area to be released = 3,075 Sq.Ft. T Lot No. Yy
Al ot dimensions are per deed of record. SAMPLE ENGINEERING
The reference meridian used on this plat to determine the COMPANY
directions of survey lines was based on the deed bearing

&
of the NORTH line of the tract. ADDRESS\PHONE NO.

RELEASE OF
SANITARY SEWER & DRAINAGE EASEMENT

Property of
TOM & JANE POWERS

LAND Coect to the beet of my knowedge 2001 GREEN CIRCLE WAY
SURVEYOR'S | and bat. Ditonces o shown on s LQUISVILLE, KY. 40218
STAMP Et‘ easement Plat M“Of exceeds

Property Adress

JOHN DOE

1011 WOODED CIRCLE
LOUISVILLE, KY. 40223

Porcsl No. — 1 Record No._11105
Dote 10=01-00
Sheet 1 of 3




MSD

502—-587—-0603

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky

EXHIBIT 7-3
SAMPLE EASEMENT
ENCROACHMENT PLAT

40203-1913

—  WWW.MSDLOUKY.ORG

EFFECTIVE DATE:

JUNE 30, 2009

LOCATION MAP ., & sy smith

No Scale D.B. 5873 PG. 221
664 MAIN ST.

SHOW ALL EXIST.
MONUMENTATION

—LEGEND
m Area of Encroachment 16.24 Sq.Ft.

All lot dimensions are per deed of record, unless noted.

The reference meridian used on this plat to determine the
directions of survey lines was based on the deed bearing
of the NORTH line of the tract.

LAND modo‘uwnd«mmby“ o'umd sion and Is

correc my knowledge

SURVEYOR'S | and balet. istonces on m’m on tha
STAMP "I"holtc easement Plat meets or

Ex. Variable Width
Sanitary Sewer &
Drainage Easement
D.B. 5893 PG. 10,

9@ %
UNDER CONSTRUCTION ‘%\
S

JOHN & MARY DOE

Property of :?0\

G

% D.B. 6176 PG. 863 3 '
D. N>

Ex. 5’ Public Utility Esmt.

|10’ Building Limit
|28’ Access Esmt.

\ w
<
2) .,
o 3
> Jack C. Henry
. ) [ D.B. 5967 PG. 635
a ! 492 HILL ROAD
! -
-4

N 52°52°00" E
5.00°

Q.

N 37°08'00" W
6.50°

George & Amy Johnson
D.B. 5967 PG. 635
668 MAIN ST.

GRAPHIC SCALE: 1°=20

o 20 40’

a part of the same property conveyed to the
Grantor by deed dated AUGUST 2, 1985,

recorded in Deed Book 6176, Page 863, in

the office of the Clerk olltt:eu\le"m County Court.
ot No.

SAMPLE ENGINEERING
COMPANY

&
ADDRESS\PHONE NO.

TOM & JANE POWERS
2001 GREEN CIRCLE WAY
LOUISVILLE, KY. 40218

Property of

JOHN & MARY DOE
666 MAIN STREET
LOUISVILLE, KY. 40211

Parcel No. 1 Record No. 6100
bote ___10—-01-00

Sheet 1 of 3
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EXHIBIT 7-4
SAMPLE CONSENT AND RELEASE FORM

EFFECTIVE DATE: JUNE 1, 2009

CONSENT AND RELEASE

This Consent and release made and entered into this day of
between , parties of the first part, and

Metropolitan Sewer District

WHEREAS, the Metropolitan Sewer District deems it necessary to perform the following work in order
to improve the storm drainage for the following described property, and

WHEREAS, the parties of the first part, being the owners of said property and desirous of having said
work performed.

Address of Property:

Description of Work:

NOW THEREFORE, in consideration of the benefits accruing to said property, the parties of the first
part hereby consent and agree that Metropolitan Sewer District. its agents, employees and assigns may enter ant
come upon the above described property for the purpose of performing the work as described above and further
expressly agree that the parties of the first part will assert no claim whatsoever, of any kind or type, against
Metropolitan Sewer District, its agents, employees or assigns by reason of the performing of said work, but by
these presents shall be forever barred except that Metropolitan Sewer District shall be liable for any damage to
persons or property which results from its acts or omissions during the course of the project as it is performed
on party of the first part's property and which occurs during such performance.

IN TESTIMONY WHEREOQF, witness the signatures of the parties this day of
,20

PROPERTY OWNERS

Party of the First Part

Party of the First Part

BY:
Louisville and Jefferson County..
Metropolitan Sewer District.

(Provide one copy for property
owner and one copy for MSD files
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8.1

8.2

8.3

CHAPTER 8
SANITARY SEWER SYSTEMS

PURPOSE

This chapter establishes the minimum standards and technical design criteria for sanitary
sewer systems in the MSD service area. Adherence to these will expedite review and
approval of plans. Hydraulic design presented herein represents acceptable procedures not
necessarily to the exclusion of other sound and technically supported design procedures.
Any departure from these design requirements should be brought to the attention of MSD
before submission of plans for approval and should be justified and documented. Sanitary
sewer plan preparation for private development must conform to Chapter 9 requirements
and in all cases plan development shall conform to the Chapter 12 EPSC requirements.

BASIC ELEMENTS
The design of sanitary sewers basically consists of the determination of the following:

a. The location of the horizontal alignment, which most efficiently provides service
to existing and potential users.

b. The vertical restrictions on establishing the sewer alignment including: depths
required to serve users, minimum cover, elevations of other sewers in the system,
conflicts with other underground facilities, solid rock considerations, and
maintaining the required hydraulic gradients.

c. The design flow generated by the existing and future users, which must be
transported by the sewer.

d. The size, material, bedding and method of construction required.
e. The necessary appurtenances and special structures required.
GENERAL LOCATION CRITERIA

Sewers shall be located using sound engineering judgment to determine the most cost-
effective and environmentally sensitive alignment that best serves the needs of the entire
tributary area. Additionally, it is imperative that all alternatives worthy of consideration
receive maximum and equal consideration with regard to environmental impact. The
costs and acquisition time for easements can be significant; therefore, sewers should be
located within existing easements and rights-of-way whenever feasible and practical.
Sewers designed within existing pavements shall be located 5 feet from the edge of
pavement on the side opposite the existing water main. Sewers designed within the rights-
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of-way of proposed streets and highways shall be located in the center of one of the
proposed traffic lanes whenever possible. When the proposed street or highway has a
curved alignment, an effort shall be made to locate the sewer a minimum of 5 feet inside
the edge of pavement, unless exceptional considerations dictate to the contrary. When
selecting the sewer alignment, consideration should be given to the following general
location criteria:

a. Elevation requirements necessary to provide appropriate service with due
consideration of sanitary facilities in basements.

b. For protection of the environmentally sensitive areas and constraints such as
creeks, wetlands, trees, protected habitats, etc.

C. Existing utilities, railroads, highways, and overhead facilities.

d. Location of other existing and proposed sewerage and stormwater facilities.

e. Property values, easement needs and potential damages to the affected properties.
f. Existing and proposed high water elevations, including high water for appropriate

design periods.

g. Anticipated extension of existing streets and the potential for the development of
contiguous areas.

h. Continuity with adjacent design segments.
1. Maintenance of traffic.

J- Availability of materials.

k. Foundation conditions.

1. Construction cost.

The location of proposed sanitary sewers should also meet the intent of the Kentucky

Administrative Regulations, specifically title 401 KAR 5:005 — “Permits to Construct,

Modify, or Operate a Facility”, Section 7 (Design Considerations), Paragraphs 14 and 15.
8.4  HORIZONTAL ALIGNMENT CRITERIA

8.4.1 General

With the exceptions noted hereafter, all sewers shall be constructed with a straight
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8.4.2

8.4.3

8.44

Effective:

alignment between manholes. For alignment changes in sewers 36 inches in
diameter and larger, curved monolithic sewer sections with a radius equal to four
times the diameter of the sewer may be required.

Straight Streets

Generally, sewers shall be located in the traffic lane on the opposite side of the
street from the water main and at least 10 feet from the water main; however, the
centerline of the sewer should be a minimum of 5 feet from the edge of pavement.
Extraordinary circumstances may require placing the sewer closer to the edge of
pavement, but every effort shall be made to place the entire manhole frame and
cover entirely within the pavement. In areas where this location will conflict with
gas and water valves or other utilities, the sewer location shall be adjusted to
avoid these conflicts. Consideration of other factors, such as the width of the
pavement, depth of rock, and possible conflict with other utilities, will still be
required so the sewer can be built without modification during construction. In
areas where concrete pavement is encountered, consideration shall be given to
placing the sewer in a location whereby one edge of the pavement to be removed
would coincide with existing construction joints, which are generally in the
centerline of the streets. This procedure would require that only one side of the
pavement would have to be sawed for removal. In areas where lots slope abruptly
away from the street, consideration shall be given to locating the sewer near the
property line on the low side.

Curved Streets

The sewer line may be located outside the pavement if such an alignment proves
to be cost-effective. The manholes may be either within the pavement or
completely outside the pavement, but shall not be partially in the pavement. The
existence of curbs shall be considered in evaluating the benefit of reducing the
number of manholes in curved streets. In all cases, the centerline of the manhole
shall be a minimum distance of 3 feet from the edge of pavement, and a minimum
distance of 5 feet inside the street right-of-way line.

Curve Data
Curve data, based on the arc definition, shall be used for all curved monolithic

sewer segments. The curve data shall be shown on the plans near the respective
curve (preferably on the inside of the curve) in the following manner:

P.I. Sta. = 10+00.00 (Point of Intersection Station)
A =135°30"00" Lt. (Delta Angle)

D =409° 15' 20" (Degree of Curve)

L=8.67 (Length of Curve)
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8.4.5

8.4.6

R =14.00' (Radius)

T =448 (Tangent Length)

P.C. Sta. =9+95.52 (Point of Curvature Station)

P.T. Sta. = 10+04.19 (Point of Tangency Station)
Stationing

All sewer stations shall increase upstream. Every effort shall be made to begin the
stationing of a sewer with Station 0+00.00 at the downstream end. When an
existing sewer is to be extended, the stationing should be continued from the end
of the existing sewer whenever possible. For sewers not requiring curved sections,
the PI stations and deflection angles or interior angles shall be shown on the plans
at all changes in alignment. The arc and tangent lengths of curved sections shall
be used in determining the sewer alignment stationing.

Sewer Designations

The designation of the first sewer in a collection system shall be LINE "A". The
next sewer upstream contributing to LINE "A" shall be designated LINE "B", and
the station of LINE "B" at this point shall be Station 0+00.00. This method shall
continue throughout the collection system and subsequent sewers shall be
assigned appropriate designations by ascending letters. Lines beyond LINE "Z"
shall continue with double letter designations starting with LINE "AA", "AB", etc.
For very short segments not extending beyond one manhole, designations such as
LINE "B-1" will be allowed.

8.5  VERTICAL ALIGNMENT CRITERIA

8.5.1

Effective:

Sewer Depths

Sanitary sewers shall have a minimum cover of 4 feet in easements and a
minimum cover of 5 feet in rights-of-way. Specific exceptions to these minimum
requirements may be made with prior approval by MSD.

In developed areas, the criteria, found in Exhibit 8-2, should be used to establish
the flow line of the sewer unless otherwise directed by MSD. The "Service
Connection Survey" form, found on Exhibit 6-3, should be used when
determining the controlling elevations of a sanitary sewer line. In instances where
only a few houses on a sanitary sewer have existing basement facilities, the impact
on the entire system shall be considered prior to providing gravity basement
service. Additionally, in areas having substantial amounts of solid rock,
consideration shall be given to the omission of basement service. This omission
must be approved in writing by MSD.
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8.5.2

8.5.3

8.54

Effective:

In establishing the elevation of the proposed sanitary sewer, the elevations of
existing or proposed interceptor sewers or the elevations of inflow pipes to
existing pump stations or wastewater treatment plants and all other utilities shall
be considered.

A minimum cover of 2 feet shall generally be maintained when crossing under
existing streams, existing ditches, and existing or proposed channel improvements
and storm sewers, provided the sanitary sewer line is encased in concrete (or
capped if approved by MSD). With respect to streams, restoration of the channel
invert will conform to the applicable standard drawings (EC-01-01, EC-02-01, or
EC-03-01).

The sanitary sewer elevation necessary to serve the entire tributary area shall be
considered in establishing the upstream flow line of any sanitary sewer segment
including the area beyond the boundary of a design section.

A separate parallel sanitary collector sewer shall be considered in lieu of
individual property service connections into the interceptor sewer in areas where
the sanitary interceptor sewer reaches excessive depths. The collector sewer, at a
higher elevation, should end in a drop manhole or vertical stacks into the
interceptor sewer. A cost-effectiveness study shall be submitted to MSD for
review and approval.

Sewer Gradients

All sewer gradients shall be referenced to the North American Vertical Datum of
1988. When connecting into or extending existing sewer facilities that were
constructed using another datum, an elevation equation should be shown on the
plans. The hydraulic criteria, established in Section 8.9, should be used to
determine sewer flow line elevations in manhole structures and curved segments
of the sewer.

Flooding and Ponding Areas

In general, the top of sanitary manhole elevations shall be a minimum of 2 feet
above existing, proposed, or projected 100-year high water elevations. However,
when this minimum elevation causes the manhole to be above the natural ground
creating obstructive mounds, the top of the manhole elevation shall be lowered to
the natural ground elevation and a watertight manhole lid and frame shall be
specified.

Minimum Water Main Clearances

The following minimum clearances between the sewer and existing or proposed
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8.6

8.7

water mains shall be used in establishing the sewer alignment:
8.5.4.1 Horizontal Clearance

The horizontal clearance shall be 10 feet minimum. Where this is not
possible, the Design Engineer should reference the "Ten State Standards"
Section 38.31 (2004 Edition).

8.5.4.2 Vertical Clearance

The vertical clearance shall be at least 18 inches. If at all possible, the
sewer shall be located below the water main. Should it become necessary
for the sewer to cross over the water main, special precautions and
exfiltration testing of the sewer will be required. Such cases shall require
written approval by MSD.

GENERAL PROCEDURES

The design flow for each segment of the sewer system shall be determined as the
following:

a. Prepare a Drainage Map, which defines the area’s tributary to each element of the
sewer.

b. Examine each area to determine its potential land use and equivalent population.

c. Determine the average daily flow based upon the equivalent population.

d. Determine the design or peak flow based upon the average daily flow and the

appropriate peaking factor.
DRAINAGE MAP REQUIREMENTS

A Drainage Map shall be prepared showing the actual area to be served by the proposed
project, the location of the sewers, the portion of the project area tributary to each
individual sewer element, and any points of inflow which contribute additional flow from
adjacent areas. The Drainage Map shall be prepared on a standard size sheet at an
appropriate scale to show the entire project and adjacent future contributing areas. Two or
more sheets may be used for large-scale projects. A sample Drainage Map is shown on
Exhibit 4-13. The purpose of the Drainage Map is to graphically depict the basis for the
design flow calculations. The Drainage Map and design calculations shall be presented
for review with submittal of the preliminary and construction plans. The minimum
specific information required includes the following:
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A key map showing the general location of the project area, including any areas
not within the project area that contributes to the proposed system.

A general layout of the proposed system with the drainage area tributary to each
major element of the system defined.

The basis for determining the number of existing and future users and the
equivalent population for each drainage area: i.e., the number of single-family or
multi-family dwelling units; type and size of existing commercial, industrial and
institutional users; and the number of acres of undeveloped land by zoning
classification.

A zoning designation, such as M-1, for each drainage area.
A designation for each sewer line.

A numbering system for manholes, which shall be added to the computation
sheets.

All proposed sewer sizes.

The location of estimated or actual flow entering the proposed system from
outside areas, developed or undeveloped. These areas are to be shown in entirety
on the Drainage Map and shall include the same types of information required for

the proposed service area.

An adequate number of spot elevations must be obtained in areas of undeveloped
land to show the natural drainage of the area if necessary.

LOJIC maps may be used to prepare the Drainage Map.

An indication of the existing system's ability to receive the proposed flow with
sufficient capacity.

8.8  DESIGN FLOW

8.8.1 Collector Sewers

Effective:

Collector sewers are primarily installed to receive wastewater directly from
property service connections. A major change in land use within a tributary area
can have a significant impact on the collector system's ability to transport the
necessary flow. Collector sewers should be designed to transport the saturation
population flow, which might be expected during their service life (flowing full).
The appropriate equivalent population and design flows should be calculated as
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described in Sections 8.8.3 and 8.8.4.
8.8.2 Interceptor Sewers

An interceptor sewer is a principal sewer to which collector sewers are tributary.
All interceptor sewers should be designed for saturation population (flowing full)
unless otherwise directed by MSD.

For a major industrial water user or for undeveloped industrial land in the
tributary area, MSD will generally specify the estimated average daily flows in
determining the equivalent population (refer to Exhibits 8-2 and 8-3). Otherwise,
a flow of 10 persons per acre shall be assumed for all industrially zoned land,
except in areas where specific reliable information is available to more correctly
analyze the anticipated flows.

8.8.3 Equivalent Population Sewer Design
8.8.3.1 Current Equivalent Population

A current equivalent population estimate shall be made using the most
current aerial photographs or LOJIC maps, a field inventory, or other data
sources. The equivalent population per unit factors, as shown in Exhibit 8-
2, shall be combined with the land use categories of the tributary area. The
factors are then multiplied by the unit count of each land use category to
determine the equivalent population.

8.8.3.2 Future Equivalent Population

An estimate of the equivalent population for future development, which
can reasonably be expected, shall be made and added to the current
equivalent population for each drainage area (see appropriate Action Plan
provided by MSD). The equivalent population for the remaining
developable land shall be determined by multiplying the number of acres
of land in each zoning category by the equivalent population per acre
factors given in Exhibit 8-3. Design recommendations should be made
relative to the land's potential development if a variance from the
standards established in Exhibit 8-3 is suggested.

8.8.4 Design Flows

a. Design Average Daily Flow =
100 Gallons/person/day x Total Equivalent Population

b. Design Peak Design Flow =
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Design Average Daily Flow x Peaking Factor (Exhibit 8-4)

8.9 HYDRAULIC DESIGN CRITERIA

8.9.1

8.9.2

8.9.3

8.94

8.9.5

Effective:

General

Manning's Equation shall be used to determine proper pipe size and slope to
transport the design flow. Design shall be for full flow at saturation conditions
with the following characteristics:

a. Roughness coefficient —n = 0.013 (Sanitary Sewers Only —
Ten State Standards)

b. Minimum velocity — v = 2 feet/second

c. Minimum pipe size — D = 8 inches

d. Minimum allowable slopes = (See Exhibit 8-5)
Hydraulic Grade Line

The hydraulic grade line should not rise above the crown of the sewer pipe. When
critical, the hydraulic grade line shall be computed to show its elevation at
manholes, transition structures, and junction points of flow in pipes and provide
for the losses and the differences in elevation. If velocity entering a manhole is
above critical, the hydraulic grade line must be computed to ensure that no service
connections are surcharged. The pipe exiting the manhole must be adjusted in
elevation to ensure that the energy gradient remains level across the manhole.

Velocity

All sanitary sewers shall be designed to carry the design flow at a minimum
velocity of 2.0 ft/s (Reference paragraph 8.9.4 for exceptions). The maximum
allowable design velocity shall be 15 ft/s based on the design flow. When severe
topographic or unusual conditions require a design velocity greater than 15 ft/s,
the hydraulic design and pipe material must be approved in writing by MSD.

Minimum Slopes

The minimum allowable slopes will be as required to obtain the minimum
velocity as required in Section 8.9.3 above. In no case shall the slopes be less
than those identified in Exhibit 8-5 (stubs shall have a minimum slope of
0.005 ft/ft). Note — For 8” pipe the minimum slope is 0.007 ft/ft (based upon
pipe at one-fourth full depth) in cases where the minimum required velocity,
at design flow, cannot be achieved at a lesser slope.

Sewer Size Changes
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Sewer size changes shall only take place within a manhole or junction box
structure. To ensure that the energy gradient is maintained, use the following:

a. Pipes 24" in Diameter or Smaller

1. When increasing the sewer size by 6 inches or less, crown
elevations shall match at the centerline of the manhole.

2. When increasing the sewer size by more than 6 inches, the
springlines of the smaller and larger sewer shall match at the
centerline of the manhole. However, if the hydraulic design
calculations show unacceptable losses resulting in a surcharge
condition, the Design Engineer may match crown elevations at the
centerline of the manhole by raising the elevation of the smaller
sewer.

b. Pipes 27" in Diameter or Larger

Manbholes or junctions involving sewers 27 inches or larger shall first be
designed by matching the crown elevation at the centerline of the structure.
The hydraulic grade line shall then be determined. If the HGL shows
a surcharging condition, the downstream pipe may be lowered as
needed.

8.10 HYDRAULIC COMPUTATIONS

Exhibit 8-1 is a sample computation sheet for designing interceptor and collector sewers.
The procedure used in completing this form can be found at the bottom of the Exhibit.
Blank computation sheets are available on the MSD web page and may be used for the
computations. This computation sheet, or similar form, shall be submitted with the plans
for review.

8.11 SEWER PIPE

a. The minimum allowable inside diameter for sewer pipe, other than property
service connections, shall be 8 inches. All property service connections shall have
a minimum inside diameter of 4 inches; however, commercial or industrial
connections shall be individually considered with the minimum size of 6 inches.

b. Pipe material will be selected from the products identified in the MSD
Standard Specifications. Alternate products can be specified by the designer,
but prior approval from MSD will be required. Designers will indicate
“pipe”’ on the plan unless a particular product or group of products has been
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identified and the decision can be justified. Approved products from the
specifications that are not advantageous for a particular project and not
allowed will need to be identified in the Contract (must be approved by
MSD).

Pipe testing and bedding requirements shall be in accordance with the MSD
Standard Specifications, except for unusual conditions requiring special design
and specifications.

Backfill classifications, materials, and methods of compaction shall be in
accordance with MSD Standard Specifications, except in unusual conditions
requiring special design and specifications.

All sewers shall be designed to prevent damage from superimposed loads during
and after construction. Proper allowance for loads on sewers shall be made, based
on trench width and depth. When standard strength sewer pipe is not sufficient,
extra strength pipe or special construction methods shall be specified. Live and
dead loads shall be determined for all sewers and calculations submitted to MSD
for review. Dead load, live load and impact loading requirements must be met in
the selection of pipe materials and installation methods.

Sewers 60 inches in diameter and larger shall be designed using the "D" loading
method as specified in the "Concrete Pipe Design Manual" published by the
American Concrete Pipe Association, latest revision. The cost savings using the
actual "D" loading is required to meet the structural requirements, rather than
standard class pipe and should be examined. If substantial cost savings can be
realized, the actual "D" loading of the pipe required shall be specified and shown
on the plans. However, the "D" load design shall be limited to increments of 200
feet or more, and should not vary between manholes unless unusual conditions
exist. The "D" load design shall be based on a trench width approved by MSD
prior to the actual design.

8.12 MANHOLES

8.12.1 Manhole Locations

Effective:

Manbholes shall be required at the following locations:

a. Changes in sewer grades or alignment (except approved curvilinear
alignments)

b. Sewer junctions.

c. Where required, not to exceed the maximum manhole spacing.
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8.12.2

8.12.3

8.12.4

8.12.5

Effective:

d. Changes in sewer diameters

e. The location of the terminal manhole in each sewer line should be based
on many factors including manhole spacing, driveway locations, the
position of improvements on the lots being served, and the location of
temporary sanitary facilities, such as septic tanks. A definitive single
policy cannot be established for all circumstances, although the sewer line
would normally terminate in the vicinity of the downstream property line.

f. Where vertical stacks connect to large (>48 inches) sewers an
additional manhole or cleanout (if connecting sewer is 6 inches) shall

be required approximately 5 feet from the stack.

Maximum Manhole Spacing

Size of Sewer Distance
8" to 15" diameter 400'
18" to 30" diameter 500
Over 30” diameter 600"

When certain conditions warrant, such as the elimination of a manhole, the
manhole spacing can be exceeded with the approval of MSD and DOW.

Diameter

The minimum diameter of manholes shall be 48 inches, although larger diameters
are necessary in special instances, such as acute angle considerations with pipe
diameters greater than 24 inches. The minimum elevation drop across new
manholes and larger diameter manholes shall be 0.1 feet for changes in pipe
direction greater than 45 degrees. All manholes must be checked to ensure that
sufficient wall is supplied between pipe openings to meet all precast manhole
criteria. See Appendix G.

Watertight

Watertight manholes and covers are to be used everywhere unless a waiver is
granted by MSD.

Drop Inlets

A vertical or slanting drop inlet shall be provided for a sewer entering a manhole
at an elevation higher than the sewer leaving the manhole. A drop inlet will not be
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8.13

8.12.6

8.12.7

allowed for elevation differences less than 2 feet.
Manbhole Collars

A 6-inch collar shall be used when it is certain the manhole rim will not be
lowered in the future and a 12-inch or greater collar when lowering is anticipated.

Manhole Numbering

All newly constructed public or private manholes will be assigned identification
numbers. It is the designer’s responsibility to contact MSD to obtain the required
sequence of numbers for the proposed project. The assigned number for the
respective manhole will be shown on both the plan and profile sheets as part of
the structure note. During construction it is the responsibility of the contractor to
stamp the number into the structure rim.

8.12.8 Chimney Seals

Internal, mechanical chimney seals are required on all new MSD manholes.
Chemical chimney seals are to be used only for rehabilitation and only in
non-paved areas.

8.12.9 Manhole Barrel Joints

See Specification section 5.3.4 for information on the two-way sealing system
required for all sanitary manhole sections.

8.12.10 Manhole Frame and Collar Connections

All standard manhole frames shall be bolted to the collar with two 1-inch
diameter anchor bolts positioned 180 degrees apart and all watertight
manhole frames shall be bolted to the collar with four 1-inch diameter
anchor bolts positioned 90 degrees apart.

8.12.11 Manhole Personnel and Equipment Access

Personnel access is required at manholes sufficient for MSD maintenance
crews to enter the area. A waiver is required in the event access cannot be
provided.

STUBS

Generally, stubs shall be provided in cul-de-sacs, at points of possible future extension,
and at the terminus of the sewer line, unless otherwise directed by MSD. Stubs shall be

Effective:
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one foot long measured from outside of manhole barrel for PVC or PE pipe or one pipe
length for concrete pipe. The allowable length for cul-de-sac stubs is 20 feet without
specific approval from MSD.

8.14 PROPERTY SERVICE CONNECTIONS

Effective:

The property service connection (PSC) is the section of pipe between the R/W or
easement line and the mainline sewer. Standard symbols and general notes
pertaining to the size, type and length of "Y" or "T" branches and property service
connections are shown on Exhibit 4-2 and shall be used on the plans. The standard
connection for single-family residences will be 4 inches; however, commercial or
industrial connections shall be individually considered with the minimum size
being 6 inches. Green metallic “locater” tape labeled “SEWER” must be installed
above the PSC at a depth of not more than 30 inches. Each PSC must have a
Two—Way Cleanout conforming to MSD Standard Drawing SC-02-01 installed
just inside the R/W or easement line.

A minimum slope of 2.00% (1/4” /ft.) for property service connections shall be
used for determining design elevations. However, in all cases, the invert elevation
of the property service connection at the easement or property line shall be equal
to or higher than the crown of the sewer. The depth of the property service
connection at the R/W line will conform to Exhibit 8-8. The minimum slope for
the house connection will be 1.0% (1/8”/1t.).

Stacks shall be used when they are more economical than the typical property
service connection. Stacks shall also be used in areas where the depths of the
mainline sewer, existing utilities, or other obstructions are located at elevations
that prevent the use of the typical property service connections. As a rule of
thumb, two guidelines must be satisfied for a stack to be used. The receiving
sewer must have a minimum cover of 12 feet and the length of stack (measured
vertically) must be at least 3 feet. An additional requirement is to provide the
minimum 3 feet of fall between the top of stack and house discharge point as
indicated on Exhibit 8-8. Example (Assume level ground) - if a receiving sewer
has 12 feet of cover and the discharge point at the house is 7 feet below ground, a
stack would not be used; however, if the discharge depth was 6 feet or less, a
stack would be required. Obviously field conditions may dictate deviations.

Property service connections 6 inches in diameter and smaller may be jacked
without a casing.

Jointless pipe shall be used for new or rehabilitated PSCs. VCP shall not be
used for new or rehabilitated PSCs.
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8.15

8.16

8.17

8.18

FLOATATION

All sewers and sewer structures to be constructed where high groundwater conditions
exist or where flooding of the trench is anticipated shall be designed to prevent floatation
or excessive pipe flexing.

ANCHORS

When sewer slopes of 20 percent or greater are encountered, the sewer shall be securely
anchored by using concrete anchors or other specially designed anchoring devices to
prevent slippage. The design and method used should be approved by MSD.

CONCRETE ENCASEMENTS

Concrete encasement shall extend a minimum length of 2 feet beyond the point where a
4-foot depth of cover is reached or to a point 5 feet beyond the tops of banks when
crossing a ditch or stream. Concrete encasements shall be used when it is necessary to
prevent floatation, when crossing streams, ditches or existing storm drains. They shall
also be used where soil conditions may indicate the possibility of heavy erosion, where
crossing over utilities with less than 2-feet of clearance, or in areas where the sewer has
less than the required cover. The minimum length of the concrete encasement shall be 2
feet beyond the outside diameter of the storm drain or utility conduit.

TRENCHLESS PIPE INSTALLATION - DESIGN AND CONSTRUCTION
REQUIREMENTS

When open cutting is not permitted, the design plans will identify an appropriate
pipe installation method and required information for the contractor to bid the
project. The engineer will design the trenchless pipe installation using one of the
following methods:

Tunneling

Boring and Jacking
Horizontal Directional Drilling
Pipe Bursting

The contractor will have the option to offer a different method of trenchless pipe
installation than the one proposed on the plans, subject to approval and acceptance
by MSD. When an alternate method is proposed by the contractor he will be
responsible for the final design calculations. A plan of operation and list of
proposed materials will be submitted for MSD approval. Structural calculations
will be required for all components. Items include: casing and carrier pipe, tunnel
liner plates, the working pits, sheeting and shoring, electrical facilities, ventilation,
and communications. All design calculations and plans must be signed and sealed
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and submitted by a professional engineer licensed in the Commonwealth of
Kentucky. The contractor will also need to coordinate their excavations beforehand
with Kentucky 811- Before you Dig (BUD).

The following criteria shall be followed whenever a trenchless pipe installation is
used. Any deviation from this criterion will require prior approval from MSD:
Additional reference is made to the MSD Standard Specifications.

Tunneling

Tunnels shall be constructed using steel liner plates.

The tunnel liner shall have a minimum outside diameter of 48 inches.

The carrier pipe shall be installed at least 4 inches above the invert of the liner,
and there shall be a minimum distance of 8 inches between the top of the carrier

pipe and the top of the tunnel liner.

Tunnel liner plates and joints shall be of leak proof construction, capable of
withstanding E80 loading for railroads and H25 loading for roadways.

Liner plates shall have minimum yield strength of 28,000 psi.

It will not be necessary to use a protective coating or cathodic protection on tunnel
liners, casing or sewer pipes.

The space between tunnel liner plates and carrier pipe shall be filled with grout or
with pneumatic backstowed pea gravel or No. 9 crushed stone.

Boring/Jacking

Effective:

Steel casing pipe shall either be a minimum of 30 inches in diameter or 12 inches
greater than the largest outside diameter of the carrier pipe.

All casing pipe must have a minimum thickness of 3/8-inch unless otherwise
determined by designer.

Steel casing pipe shall have minimum yield strength of 35,000 psi.
In boring excavation, the carrier pipe shall be encased in a ductile steel casing
pipe of sufficient size to provide clearance for the proper installation of the sewer

pipe. The inside diameter of the casing pipe shall be at least 12 inches greater than
the largest outside diameter of the carrier pipe, joints or couplings, thus providing
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a clearance of at least 8 inches between the casing pipe and the carrier pipe. The
entire void between the carrier pipe and the casing pipe shall be filled with grout
or with pneumatic backstowed pea gravel or No. 9 crushed stone. Any void space
outside the casing pipe shall be pressure-filled with cement grout. The cement
grout mixture and method of grouting is called for in the MSD Standard
Specifications.

Horizontal Directional Drilling

Horizontal Drilling is used to install 2 inch to 30 inch diameter pipes in
segments up to 1,000 feet.

Completed in three phases: boring of pilot hole, enlarging of hole by
reaming, and pulling of pipe through enlarged hole.

Pipe Bursting

Pipe Bursting is used is used to replace existing lines that have defects that
cannot be rehabilitated by normal rehabilitation methods.

A static, hydraulic, or pneumatic pipe bursting tool with an expander is
launched through the old pipe, fragmenting it and compacting the old pipe
fragment into the surrounding soil, creating a path for the new pipe.

Refer to Section 7 of the MSD Standard Specifications applicable specifications for
the performance of trenchless pipe installation.

8.19 RAILROAD CROSSINGS

8.19.1 Criteria

Effective:

The following criteria shall be strictly adhered to when the planning for sewer
construction affects railroad rights-of-way and facilities (railroad companies may
specify more stringent requirements):

a. Sewers shall cross tracks at an angle as close to 90 degrees as practical, but
preferably never less than 45 degrees. Sewers shall not be placed under
railroad bridges where there is a likelihood of restricting the required
waterway area of the bridge or where there is a possibility of endangering
the foundations.

b. Sewer lines crossing under railroad tracks and rights-of-way shall be

constructed using one of the trenchless methods outlined above and as
permitted by the railroad company.
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Sewers under railroad tracks and across railroad rights-of-way shall extend
to a point, a minimum distance of 25 feet from the centerline of the outside
track or the right-of-way line, whichever occurs first.

Sewer lines laid longitudinally along railroad rights-of-way shall be
located as far as practical from any tracks or other important structures. If
located within 25 feet of the centerline of any track or should there be
danger of damage from leakage to any bridge, building, or other important
structure, the sewer shall be encased or shall be of a special design as
approved by MSD and the affected railroad.

When placed along railroad rights-of-way, the top of the pipe shall have a
minimum cover of 4 feet.

Trenchless sewer installations under railroad tracks and across railroad
rights-of-way shall be no less than 4 feet deep measured from the bottom
of the rail to the top of the sewer installation at its nearest point. The top
of the installation shall not be above the invert of existing or proposed
ditches.

8.19.2 Railroad Conflict Drawings

Effective:

Railroad conflict drawings shall conform to the following criteria:

a.

08/09

Railroad conflict drawings, as shown in Exhibit 8-9, shall be prepared on
8.5" x 11" sheets. The plan and profile may be placed on one or more
sheets as dictated by the scale. The record number of the plan and/or
profile sheet that shows the conflict shall be added to the conflict drawing.

Drawings shall be prepared to scale showing the relationship between the
proposed sewer and the railroad, angle of crossing, location of utilities,
original survey station of the railroad (when available), right-of-way lines,
topography, and general layout. The profile established from a field survey
shall show the sewer in relation to the actual ground and tracks. The limits
of installation by station, sewer line soundings and borings, and all other
pertinent information shall be shown on the drawing.

MSD will furnish any necessary General Notes to be placed on the plans
or included in the Special Provisions.

Railroad conflict drawings shall be submitted along with a complete
questionnaire, which shall be furnished by the railroad company.
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8.20 HIGHWAY CROSSING

Sewer pipe installations constructed under State, County, or City maintained roadways,
will need to confirm to the design requirements of the respective governing agency. One
of the designer’s first tasks will be to determine if open cutting will be allowed.
Construction shall meet the following requirements (more stringent criteria may be
required on a project specific basis):

a.

Sewers shall cross the roadways at an angle as close to 90 degrees as practical, but
preferably never less than 45 degrees. Sewers shall not be placed under roadway
bridges where there is a likelihood of restricting the required area of the bridge or
where there is a possibility of endangering the foundations.

Sewer lines crossing under highways and rights-of-way shall be constructed
using one of the trenchless methods outlined above and as permitted by the
governing agency.

Sewer installations under roadways shall have a minimum depth of 3 feet from
the surface elevation to the top of the installation. The top of the installation
shall not be above the invert of existing or proposed ditches.

Sewer installations under roadways shall extend a minimum of 10 feet outside
the existing paving, as measured at right angles to the roadway, or to the toe of the
slope when the roadway is on fill and the toe of slope exceeds 10 feet outside the
existing paving. Installations should likewise extend to the top of slope furthest
from the roadway on ditches if the top of slope is greater than 10 feet from the
edge of pavement.

Sewer lines laid in a longitudinal direction on highway rights-of-way shall be
located a sufficient distance from the edge of the pavement to allow adequate
working room and to provide maximum safety to the motorist when the roadway
is to remain open to traffic. Those sewer lines within the roadway right-of-way,
but not located under paved areas, shall have no less than 5 feet of cover.

Metallic tape shall be laid in the trench above the pipe from the edge of pavement
to the right-of-way line or from the end of the tunnel to the right-of-way line on all
crossings of State highways.

8.21 CREEK, STREAM OR DITCH CROSSINGS

Sanitary sewer pipes for crossing a creek, stream or ditch shall be a jointless pipe
and shall be encased in concrete as required in Section 8.17 Concrete Encasements.

Effective:
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EXHIBIT 8-2

Louisville, Kentucky

Louisville and Jefferson County
M S D Metropolitar{ Sewer District D EVELOPED AREA
700 W. Liberty Street WASTEWATER FLOWS
= |

40203-1913
502-587-0603 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
POPULATION PER AVERAGE

DEVELOPMENT UNIT GAL/UNIT/DAY
Single Family Dwelling 4 400
Two Family Dwelling 8 800
Apartments

1 Bedroom 2 200

2 Bedroom 3 300

3 Bedroom 4 400
Motel Rooms 1 100

EQUIVALENT
POPULATION PER AVERAGE

DEVELOPMENT UNIT UNIT GAL/UNIT/DAY
Schools * Students 0.15 15
Mobile Homes Persons 2.0 200
Nursing Homes Bed 1.0 100
Offices Employee 0.15 15
Laundromats Washer 4.0 400
Non—developable Acres 1.0 100

Land
Commercial * Acres 20.0 2000
Industrial * Acres 10.0 1000

* Actual measured wastewater flows should be used when available —
with allowance for future expansion.
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Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 8-4
PEAK FACTOR CURVE

EFFECTIVE DATE: JUNE 30, 2009

600 8001000

400

200

60 80 100

30 40

~~
2

4 5 6 78910

3

(RATIO OF PEAK

< " N -

PEAK FACTOR
TO AVERAGE DAILY SEWAGE FLOW)

TOTAL EQUIVALENT POPULATION IN THOUSANDS
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502-587-0603

EXHIBIT 8-5

Louisville and Jefferson County

Metropolitan Sewer District MINIM U M ALLOWABLE SLOPES

700 W. Liberty Street
Louisville, Kentucky

40203-1913

—  WWW.MSDLOUKY.ORG EFFECTIVE DATE:

JUNE 30, 2009

PIPE DIA.
(inches)

8
10
12
15
18
21
24
27
30
36
42
48
54
60
66
72
78
84
96
108
120
132
144

Manning’s "n” = 0.013

SLOPE
(ft/ft)

0.0040%*
0.0028

0.0022

0.0015

0.0012

0.0010

0.0008

0.00067
0.00058
0.00046
0.00037
0.00030
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026
0.00026

VELOCITY

FULL
(ft/sec)

2.2
2.1

2.1

2.0
2.0
2.1

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.3
2.4
2.6
2.7
3.0
3.2
3.4
3.6
3.8

* |f 2.0fps can not be achived with the design flow,

the m

inimum slope will be 0.0070. ft/ft
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky
40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 8-6
HYDRAULIC ELEMENTS OF
CIRCULAR SEWERS

EFFECTIVE DATE: JUNE 30, 2009

)4
HYDRAULIC ELEMENTS
OF
CIRCULAR SEWERS
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CAPACITY OF CIRCULAR SEWERS FLOWING FULL

Louisville gnd Jefferson.Co'unty EXHIBIT 8-7 PAGE 1
M SD Me%’g‘\’{;f'ﬁ::rvtvyefsggt““ PIPE FLOW CHART FULL (6" - 54")
Louisville, Kentucky
—— | 40203-1913
502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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EXHIBIT 8-9 PAGE 1

Louisville, Kentucky

40203-1913

Louisville and Jefferson County
Metropolitan Sewer District RAILROAD CONFLICT DRAWING
700 W. Liberty Street

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
2 i 2
35 | 33
[
|
[T
\%Q§_\\\ £x. 78 RCP| |STANDARD 8 14"X11”
s R g\ S SHEET SIZE
S| N N
ST N
| N NN Sta. 7+55.00 POND
N N S |\ CREEA INTERCEFTORS
| | < S Sta. 15+94.00
& \\.—: k ? ALL FAILKFCAD
Neocoov0?) T0T R~
75 1] ©
________ _@____ : /L_/OW ”»
, / | | L/OW 0" Sewer
$5 et e T—F— $ 5
S0 / I E+0
________________ |
[ NG : S N 157 Sewer &
S \IL$, RN Lram. fsmt
L R R NN
N S N UR%
Xy N o
O N O X
S ¢ R L N
WD & O, N
NQ O\, VR Q
NS 3|
Q Q \ &
N Ns N
Q <
S M ¢
S N |
S
N Q? STANDARD
3 TITLE BLOCK INFORMATION
PLAN REF. REC. No._ 9074 _ Drwg. 1 of 2




Louisville and Jefferson County EXHIBIT 8-9 PAGE 2
M S D Metropolitan Sewer Distiet | RAILROAD CONFLICT DRAWING
700 W. Liberty Street
|

Louisville, Kentucky
40203-1913

502-567-0603 ~ WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009
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CHAPTER9
DEVELOPMENT SANITARY SEWER CONSTRUCTION

9.1 PURPOSE

This chapter establishes the minimum sanitary sewer construction plan submittal
requirements and MSD procedures for submittal, construction inspection, and final
approval of construction for private development sanitary sewer projects. Sanitary sewer
systems should be designed in accordance with the applicable provisions of this and other
chapters of the MSD Design Manual. Particular attention is directed to the EPSC
requirements of Chapter 12. Adherence to these procedures will facilitate timely review
and approval for construction.

Additional guidance and applicable forms may be retrieved from:

http://www.msdlouky.org/insidemsd/formssanitary.htm

9.2 GENERAL PROCEDURES

a. A meeting should be arranged to discuss a proposed sewer plan. The plan
submittal should generally show the lot layout, sewer alignment, and drainage
areas in each segment.

b. MSD will review this plan and advise as to which of the three sewer
classifications will control the submittal route.

1. Lateral Extension (LE)
A MSD sanitary sewer system in which the sewer system and the
treatment facility is owned and operated by MSD once constructed and
approved.

2. Private Sewer - MSD System (PS)
A sanitary sewer flowing from a private property to an MSD sewer system
and is treated at an MSD-owned facility.

3. Non-MSD System (NLE)
A sanitary sewer system and treatment facility owned and operated by
another city, as a private individual, corporation, or agency.

c. If MSD determines that the situation is a LE or PS served by one of MSD’s
wastewater treatment plants, the development of design plans may proceed.

Effective: 08/09 9-1



d. If MSD determines that the sewers are NLE and they are not served by a MSD
owned wastewater treatment plant, a preliminary plan must also be submitted to
the Jefferson County Health Department. This is to determine if the wastewater
treatment plant has adequate capacity to allow for the proposed sewer expansion.

1. If the plant does not have sufficient capacity, the plant owner must apply
for Waste Load Allocation (WLA) determination from the Kentucky
Department for Environmental Protection, Facilities Construction Branch.
Design drawings can proceed simultaneously with the treatment plant
expansion plan once the WLA approval has been issued.

2. If the plant has sufficient capacity, design plans may proceed.
9.3 SUBMITTALS

Submittal requirements for construction plans are listed on the Sanitary Sewer Document
Review Checklist on (http://www.msdlouky.org/insidemsd/formssanitary.htm). Submittal
packages will be addressed to MSD’s Development Plan Review Section and must
include a completed copy of the checklist. Variations from the checklist will require prior
approval from MSD. Any conditions of the Approved Preliminary Plan must be
addressed at the time of construction plan submittal.

94 PLANS

Plan requirements for the respective sheets are identified on the Minimum Requirements
Checklist for Sanitary Sewer Construction Plans (Same web address as above).

9.4.1 Standard Drawings / Nonstandard Details

The use of MSD’s Standard Drawings is highly encouraged. When a particular
drawing is utilized, a copy of the drawing is not required to be shown on the plan
set. Reference can be made to the drawing by identifying the drawing number on
the plan set “Title Sheet”.

Nonstandard details or deviations from MSD’s Standard Drawing will need to be
shown within the plan set.

9.4.2 Property Service Connection Inlet Sheets
The information for all connections must be shown on a Property Service
Connection Inlet Sheet. An example sheet can be found on the MSD web page. A

copy of the sheet should be placed on the plans for construction and as-built
reference.

Effective: 08/09 9-2



9.5

9.6

9.7

9.8

PROPOSED PROJECT PLAN

An 8 2 x 11 inch drawing identifying the limits of the proposed project must be
submitted to MSD for all public and private sewer projects. In order to provide
consistency of the Proposed Project Plan (PPP), the use of the template provided on the
web page should be used. The PPP should be submitted with the original submission.

MSD DESIGN APPROVAL

After all MSD concerns are satisfied, a letter certifying compliance with KAR 5:005
will be sent to the KYDOW along with copies of the approved plans. The Louisville
and Jefferson County Health Department will be sent copies of the certification
letter and plans.

LATERAL EXTENSION OF BOUNDARIES AGREEMENT

For LE projects, the applicant shall submit to MSD's Development Plan Review, a
“Lateral Extension of Boundaries Agreement”. This document is a legal agreement,
required by the State, between the developer and MSD regarding the construction of the
sanitary sewerage facilities. The contract conveys the sewerage facilities to MSD, upon
completion and acceptance by MSD.

NOTICE-TO-PROCEED
A formal Notice-To-Proceed letter will be issued when the following conditions are met.
a. LE Project

e All MSD fees are paid pertaining to the sanitary sewer project

e The “Lateral Extension of Boundaries Agreement” has been executed
e The “Performance Bond” has been received and accepted

¢ The “Maintenance Bond” has been received and accepted

e The “Certificate of Liability Insurance” has been received and accepted
e The “Accepted Bid Proposal” has been received and accepted

e The KYDOW construction permit has been received

e Easement plats have been received and are easily recorded by MSD

e Permits have been issued for work within the right-of-way

e A MSD inspector has been assigned

¢ Notice of Construction has been received

e Site Disturbance Permit from MSD has been issued

b. Private Sewer Project

e All MSD fees are paid pertaining to the sanitary sewer project

Effective: 08/09 9-3



9.9

9.10

e The KYDOW construction permit has been received
e A MSD inspector has been assigned

e Notice of Construction has been received

e Site Disturbance Permit from MSD has been issued

INSPECTION OF CONSTRUCTION
9.9.1 General

MSD has a program of on-site inspection for the construction of all sanitary sewer
systems within District Boundaries.

9.9.2 Inspector Assignment

Construction of sewers shall not begin in a development until an MSD inspector
has been assigned to the construction site. In certain situations, which will be
identified during construction plan review, full-time inspection may be required.
A MSD inspector shall be present during all testing. MSD requires a 48-hour
advance notice to schedule an inspector for a project.

CONSTRUCTION FIELD CHANGES

Deviations from approved construction plans as a result of unexpected field conditions
will require documentation and approval by MSD. To obtain this approval, the
developer’s engineer shall submit four (4) copies of the marked-up (REDLINE) plans
showing the proposed revisions wanting to be made. Upon acceptance of the changes,
MSD will mark the REDLINE drawings approved, sign and date the approval and send
the REDLINES to the construction site via the inspector. One copy will be for the
contractor, two copies for the inspector and one copy for MSD’s reviewer file.

9.11 RECORD PLANS

At the completion of construction, a final record (As-Built) drawings of the construction
plans (including inlet sheet information) bearing the Land Surveyor's original seal,
signature, and date, and incorporating all approved changes shall be submitted to MSD.
Final Record Drawings shall be prepared in accordance with Chapter 5. MSD’s inspector
will coordinate and check the work prior to submittal to MSD. The as-builts must be
completed and approved before MSD will make the sewers available for connection.

Effective: 08/09 9-4
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10.1

10.2

CHAPTER 10
STORMWATER FACILITIES DESIGN

PURPOSE

This chapter establishes the minimum standards for the planning and design of drainage
systems and stormwater management facilities within Jefferson County. The guidelines
presented must be used in connection with the Stormwater Management Master Plans
contained in the Stormwater Drainage Master Plan (SWDMP), the EPSC requirements of
Chapter 12, the Water Quality requirements of Chapter 18 and the Louisville Metro
Floodplain Management Ordinance.

The criteria in this section shall apply to all drainage facility design in both the local and
through drainage systems except where facilities have significant and immediate impact
upon State or Federal property or highways. In those cases, the most restrictive of State,
Federal or MSD standards shall govern.

Some requirements of this chapter may be superseded by the requirements of Chapter 18
if Green Infrastructure is incorporated into the stromwater design. These instances will
be handled on a case-by-case basis.

Additional stormwater design information may be retrieved from MSD’s web page. The
path is as follows:

http://www.msdlouky.org/insidemsd/stormwater.htm

HYDROLOGY FOR STORMWATER FACILITIES DESIGN
10.2.1 General

This section describes the recommended procedures for calculating the runoff
generated from a project site. Correct utilization of these procedures should result
in the best available estimation of existing and projected runoff. The procedure
will also provide the consistency of results necessary when applied to project sites
throughout Louisville Metro and Jefferson County.

It is assumed that practicing Engineers involved with preparing drainage plans
have adequate knowledge of the recommended procedures. There is, therefore, no
attempt in this Design Manual to provide step-by-step calculation methodologies.
The information provided in this chapter is geared toward assimilating the runoff
calculation process with the regional planning aspects of the SWDMP. Contact
MSD if there is reason to believe that these procedures are not applicable in
particular project areas.

Effective: 08/18 10-1
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The runoff calculation procedures to be utilized depend upon the size of the
proposed development or project as follows:

a.

If the total tributary area to an existing or proposed stormwater facility on
the project site is 50 acres or less, and no storage design is required, the
method of runoff calculation shall be the Rational Method as described in
Section 10.2.3.1.

If the total project drainage area is greater than 50 acres, or storage design
is required, a discharge hydrograph must be calculated using the NRCS
Method or another method that has been approved by MSD.

The Rational Method may be used to design through drainage channels if
the drainage area of the channel is 50 acres or less; otherwise, the channel
shall be designed by NRCS runoff calculation methodology or another
method that has been approved by MSD.

Note: See Exhibit 10-1 for guidance in selecting the appropriate method.

10.2.2 Design Storm

10.2.2.1 Frequency/Return Period

The selection of a design storm is the basis for all runoff
calculations and facility design for a project site. The facility
specific requirements and associated check frequencies are found
in Section 10.3. The table below summarizes the associated
Return Interval for various types of analyses.

Design Storm Return Interval

Situation Return Interval (years)
Type of Analysis Limiting Values 2 5 10 25 50 100 500
Bridge ADT< 400 °
400<ADT<1,500 °
ADT>1,500 °
Culvert Capacity ADT<400 L
400<ADT<1,500 °
ADT>1,500 °

Bridge Scour Analysis

Storm Sewer

Channel Change

Roadway Ditch

Drop Inlets

Detention or Retention Basin .

Note: ADT=Average Daily Traffic

Effective: 08/18
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Localized restrictions may be placed on some areas, based upon
the hydrologic and hydraulic models developed for the area.
Design criteria in such cases shall be established by MSD during
the Preliminary Plan Review Process. The elevation of the 100-
year pre- and post-development discharge shall be checked for
all drainage system designs to assure conformance with the
guidelines of the National Flood Insurance Program and
Louisville Metro Floodplain Management Ordinance. In areas
of the County not covered by a Flood Insurance Study, the Design
Engineer must determine the pre-development 100-year Flood
Elevation. The elevation for the 100-year post-development
discharge shall be conveyed within the limits of the proposed
easement.

10.2.3 Runoff Calculation Methods (Design Flow)

Effective:

10.2.3.1

08/18

Rational Method
10.2.3.1.1 General

The Rational Method is the recommended runoff
calculation procedure for project sites where:

a. The total drainage area is 50 acres or less.
b. Detention/Storage design is not required.
10.2.3.1.2 Calculation

a. The Rational Method shall be performed as
follows:
Q=CxIxA
Where:
Q = Peak runoff (cu. ft. per sec.)
C = Runoff coefficient
I = Rainfall intensity (inches/hour)
A = Contributing area (acres)

b. Rainfall Intensity-Duration Curves, Exhibit
10-2, shall be utilized in the Rational
Method to determine rainfall depths and
storm intensities for Louisville and Jefferson
County. Rainfall intensity may also be
computed as described in the Kentucky
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Transportation Cabinet Drainage Guidance
Manual, most current edition.

The time of concentration (duration), Tc,
shall be determined by calculating the time
for a particle of water to travel from the
most hydrological remote point of the
project area to the point of interest.
Acceptable methods to derive time of
concentration are the TR-55 (Technical
Release - 55, available from the NRCS)
and the Kinematic Wave method. The
minimum Tc shall not be less than 10
minutes to any given inlet or analysis
point. Manning’s Equation should be used
to estimate any in-pipe or channel travel.

The runoff coefficient, C, must represent a
composite of the surface condition tributary
to the point under consideration.

To determine the appropriate C-Factor, the
hydrologic soil group, described in Exhibit
10-4, and land use for each surface condition
must be obtained. Exhibit 10-5 then
combines this information with surface
slope to provide the correct C-Factor for that
area. The C-Factors given may be used
directly when the drainage area is
homogeneous. When it is not, an
appropriately weighted C-Factor must be
determined and reviewed by MSD.

For areas where no hydrologic soil group
information can be obtained, the C-Factor
should be the values for soil group C.

If the project site conditions differ
significantly from those used as the basis for
the C-Factor figures, the Design Engineer
must develop a specific composite C-Factor
for the area. To determine the composite C-
Factor for the entire project site, a weighted
average must be calculated based upon the
percentages of the areas with different C-
Factors. (NOTE: Land use regulations in
Jefferson County permit the use of higher
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percentages of impervious surface than may
be reflected in the coefficients from Exhibit
10-5. The Design Engineer should select or
calculate runoff coefficients, which reflect
actual proposed designs. For subdivisions,
the Design Engineer should accommodate
the maximum imperviousness permitted
under land use guidelines.)

To calculate flowrates in series, (i.e. in ditch
or storm sewer design) the C*A term shall
be summed for all contributing drainage
areas. The intensity shall be selected from
the time of concentration to that point. The
Tc selected shall be the larger of these two:
1) Tc for the subject inlet or analysis point
based on overland flow to said inlet/anaylsis
point and 2) the Tc from the previous in-line
inlet or analysis point plus the travel time
from the previous inlet or analysis point.

Natural Resource Conservation Service (NRCS) Methods

10.2.3.2.1

General

The NRCS Methods are required for runoff
calculation procedures for project sites where:

a.

b.

The total project drainage area is greater
than 50 acres or

Detention/Storage design is required.

When these project conditions exist, the Design
Engineer should confer with MSD to determine if
there is a hydrologic or hydraulic model available
for the area. If a model exists, site calculations
must be performed and correlated with this data.

If models do not exist, the Design Engineer must
use the NRCS Methodology in model preparation.
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10.2.3.2.2

10.2.3.2.3

Methods

The NRCS Methods also include the TR-20 and

TR-55 Methods. Detailed descriptions, example

calculations, and worksheets for these methods are

available in:

a. Project Formulation - Hydrology, Technical
Release No. 20 User's Manual;

b. Urban Hydrology for Small Watersheds,
Technical Release No. 55; and

c. A Guide to Hydrologic Analysis Using
NRCS Methods.

Curve Number

The curve number is similar to the Rational Method
C-Factor in that it is based on the surface conditions
of the project site.

The appropriate figures and hydrologs in the
Watershed Plans should be utilized to determine the
hydrologic soil group and land use definition for the
particular area. The correct CN can be determined
from Exhibit 10-6.

For through drainage systems, post developed
curve numbers shall be based on a fully
developed watershed as zoned at the time of
design.

Maps depicting the NRCS Hydrologic Soil Groups,
Existing Land Use, and Projected Land Use for
each watershed in Jefferson County are included in
the Watershed Plans available through MSD's
Stormwater Department and ERSI coverages
provided by LOJIC. This information may be used
to determine the appropriate surface condition
factors for use in runoff calculation as described in
Section 10.2.3. Contact MSD regarding any
discrepancies between the maps and the proposed
project site.
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10.2.3.2.4

10.2.3.2.5

10.2.3.2.6

Antecedent Runoff Condition

The index of runoff potential before a storm event is
termed the Antecedent Runoff Condition (ARC).
The ARC is an attempt to account for the variation
in CN at a particular site for various storm
conditions. The CNs in Exhibit 10-6 are for average
ARC, which are used primarily for design
applications. Please refer to the NRCS National
Engineering Handbook, Section 4 - Hydrology
(NEH-4, NRCS) for a detailed discussion of storm-
to-storm variations and upper and lower CN limits.
ARC will normally be involved only in calibration.

Directly Connected Impervious Areas

Directly connected impervious areas should be
considered where applicable in NRCS runoff
calculations.

NOTE: Land use regulations in Jefferson County
permit the use of higher percentages of impervious
surface than may be reflected in the coefficients
from Exhibit 10-6. The Design Engineer should
select or calculate runoff coefficients, which reflect
actual proposed designs. For subdivisions, the
Design Engineer should accommodate the
maximum imperviousness permitted under land use
guidelines.

Rainfall Duration

The minimum design storm duration for planning
and design is dependent upon the runoff method
used.

a. The NRCS Method will utilize the NRCS Type
11, 24-hour rainfall distribution. Critical
storm analysis shall be performed when
warranted as determined by MSD.
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10.2.3.2.7

10.2.3.2.8

10.2.3.2.9

Rainfall Depth

Exhibit 10-3, shall be utilized to determine total
rainfall depths for Jefferson County for use by the
NRCS methods. These values are derived from
Engineering Memorandum No. 2, Revised June 1,
1979, published by the Commonwealth of
Kentucky, Division of Water Resources -
Department for Natural Resources and
Environmental Protection. MSD may require use of
local rain gage data where available. The Design
Engineer should inquire if MSD has such data
available.

Rainfall Distribution

Synthetic rainfall distributions shall be used for
design storm generation. When critical storm
analyses are not required, the distributions shall
match the NRCS Type II curve as published in
NRCS Technical Report 55, with 5-minute time
steps.

In some cases MSD may require a critical storm
analysis to determine the rainfall duration and
distribution that produces the worst runoff
conditions for a specific site. Since the NRCS Type
II distribution represents a 24-hour duration storm
only, it is not applicable to the critical storm
analysis. This analysis will be based on
dimensionless Huff Distributions as presented in
Rainfall Frequency Atlas of the Midwest by Floyd
Huff and James Angel, Midwestern Climate Center,
NOAA, and the Illinois State Water Survey, A
Division of the Illinois Department of Energy and
Natural Resources.

Surface Condition Data

Maps depicting the NRCS Hydrologic Soil Groups,
Existing Land Use, and Projected Land Use for
each watershed in Jefferson County are included in
the Watershed Plans available through MSD's
Stormwater Department and ERSI coverages
provided by LOJIC. This information may be used
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to determine the appropriate surface condition
factors for use in runoff calculation as described in
Section 10.2.3. Contact MSD regarding any
discrepancies between the maps and the proposed
project site

10.3 HYDRAULICS FOR STORMWATER FACILITIES DESIGN

This section contains the technical criteria required for the design of stormwater facilities.
The Design Engineer must make adequate reference to other chapters of this manual and
the MSD web page for additional design guidelines.

10.3.1 General Guidelines
10.3.1.1 Design Flows

a. Design flows must be calculated by the appropriate
method described in Section 10.2. At a minimum, the
facility must have the capacity to transport the 10-
year post-development discharge except in unusual
cases, such as retrofit projects. MSD will determine
design criteria for retrofit projects or other unusual
cases. The water surface profile and through system
capacity shall be checked for the 100-year post-
development discharge. All systems must be
capable of passing the 100-year design flow within
the drainage easement. Additional facility-specific
requirements are found in following portions of this

Section.
10.3.1.2 Combined Sewer Area
a. All development in the Combined Sewer Area

(CSA) shall limit the 100 year post-developed
discharge to the 10 year pre-developed
discharge using the methods described in Section
10.2. The pre-developed condition shall be
defined as: the condition of the site when either a
preliminary plan or a construction plan is
submitted to MSD for review, whichever is first.

b. The tributary area that must meet the Pre10-Post

100 requirement shall be limited to the area of
disturbance.

Effective: 08/18 10-9
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10.3.1.3
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Note: Land Disturbing Activity is defined by the
Jefferson County Erosion Prevention and
Sediment Control Ordinance as: "Any land
change which may result in soil erosion from water
or wind and the movement of sediments into water
or onto lands, including but not limited to clearing,
grading, excavating, transporting and filling of
land."

Furthermore, the exposure of bare soil shall be
considered a land disturbing activity by MSD.

Development disturbing less than 'z acre and
without a storm drainage system shall be exempt
from the Pre10-Post 100 requirement.

Connections to the combined sewer system shall be
no less than 6 in diameter. If calculations show
that a connection should be less than 6”, the
difference of the two volumes must be
compensated for in the pipe system.

Basins connected to the combined sewer system
or in a flood prone area shall be fitted with a
backflow device, have an overflow above the
flood elevation, and have the last storm
structure be “trapped”.

All designs attempting to meet the Pre10-Post 100
requirement will be subject to the specifications in
Section 10.3.8 and Chapter 18 of this Manual.

Allowable Pipe Materials

a.

Pipe material will be selected from the products identified
in the MSD Standard Specifications. Alternate products
can be specified by the designer, but prior approval from
MSD will be required. Designers will indicate “pipe” on
the plan unless a particular product or group of products
has been identified and the decision can be justified.
Approved products from the specifications that are not
advantageous for a particular project and not allowed will
need to be identified in the contract.
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Roughness Coefficients “n” (See Exhibit 10-7)

a.

b.

Concrete (Pipe or Finished): 0.012
Plastic (Smooth Interior Wall): 0.011
Corrugated Metal Pipe: 0.024
Sod: 0.030
Placed Riprap: 0.030
Dumped Riprap: 0.035
Gabions: 0.028

Coefficients for other approved materials shall be source
documented for review.

General Pipe Design Requirements

a.

Minimum velocity shall be 2 feet per second at design flow
or 3 feet per second at full flow; whichever requires the
greater slope.

Minimum pipe size shall be 12 inches except that driveway
entrance pipe may be 10 inches with prior approval by
MSD. Smaller pipe sizes may be approved by MSD for
detention basin outlets on a case-by-case basis. Such pipes
shall not be smaller than 6 inches.

Maximum manhole spacing

1. Less than 18" diameter- 400'
2. 18" to 30" diameter- 500'
3. 33" and greater diameter- 600’

All pipes are to have end treatments. Design of end
treatments shall consider traffic safety.

Stubs for storm sewers when required shall be 1 foot long
measured from the outside of the manhole or surface inlet
for PVC and PE pipe or one length of pipe for concrete

pipe.

Submerged pipes are not desirable, but may be approved by
MSD on a case-by-case basis.
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10.3.2 Storm Sewers

10.3.3. Culverts

Effective:

10.3.2.1

10.3.3.1

08/18

g. When a drainage system is designed to enter a combined
sewer, the last manhole or catch basin shall be trapped to
prevent the possible release of harmful gases and odors.

Design Methodology/Design Storm

The Design Engineer may refer to the Kentucky Transportation
Cabinet Drainage Guidance Manual for design methodology for
storm sewers. The exception being that all storm sewer systems
will be designed for the 10-year event. The 100-year discharge
elevation must be checked to ensure the system does not
surcharge out of any inlets and/or manholes. Manning's
Equation is recommended to calculate pipe flow and velocity. The
storm sewer hydraulic grade line shall be at least 1.0 foot below
the ground surface or building drain elevation, whichever is lower,
at all points for the design event. For the 100-year event, the
hydraulic grade line may not rise higher than the ground line or
building drain elevation, whichever is lower. Where the storm
sewer hydraulic grade line exceeds the pipe crown, it must be
shown on the Profile Drawing. Losses at all inlets, junction
structures and bends are to be considered. Refer to MSD Standard
Casting Details for all surface inlets and manhole castings. Pipes
on grades greater than or equal to 20% shall have anchors at each
pipe joint. The Design Engineer shall check to ensure that all pipes
have sufficient cover and that all structures, inlets and manholes
have sufficient dimension to receive pipes, bells, frames, and
grates.

Design Methodology/Design Storm

A method as described in the Kentucky Transportation Cabinet
Drainage Guidance Manual should be used. The design
methodology utilized must be submitted for review.
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10.3.3.2 Maximum Allowable Headwater
The most stringent requirement of the following will apply:

a. Cul-de-sacs, alleys, local streets, and collectors: Use the
subgrade elevation of the adjacent roadway for the 10-year
discharge.

b. Major and minor arterials: Use 12 inches below the
shoulder elevation of the adjacent roadway for the 100-year
discharge.

c. Headwater for the 10-year discharge should not exceed 1.2
times the structure rise except as specifically approved by
MSD on a case-by-case basis. For pipes 30” in diameter
and larger, the headwater should not exceed 1.0 times the
structure rise except as specifically approved by MSD on a
case-by-case basis.

d. If a culvert has a drainage area greater than one square mile
or is in a regulated floodplain the 100-year storm headwater
depth shall not be greater than 1.0 times the structure rise
except as specifically approved by MSD on a case-by-case

basis.
10.3.3.3 General
a. Downstream channel must receive appropriate protection or

energy dissipation if the design outlet discharge would
cause erosive conditions.

b. Traffic safety must be considered in the design of culvert
end treatments. This may include extending the culvert
beyond the right-of-way limits, installing catch basins to
intercept roadside swales, and installing guardrails. Designs
must conform to meet the requirements of the agency
responsible for road maintenance and safety.

10.3.4 Trenchless Pipe Installation

Effective:

Trenchless pipe installation for storm sewers and culverts is described in Chapter
8 of this manual.
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10.3.5 Conventional Channels and Ditches

Effective:

This section describes the technical criteria necessary to design stormwater
channels and ditches using conventional design procedures. These procedures
shall be applied to roadside and rear yard ditches and highly urbanized channels.
Where possible, all blueline streams (especially in undisturbed areas) shall be
designed using Natural Channel Design techniques as described in Section 10.3.6.
This criterion represents minimum requirements. Justification should be
submitted to MSD for review and approval in cases where different slopes or
other protective measures are recommended.

10.3.5.1 Design Methodology/Design Storm

Manning's Equation is recommended, except in cases where
backwater conditions are significant. All calculations must be
submitted for review. Software programs utilized must be
approved by MSD.

a. Design Storm

1. Channels and ditches should be capable of
conveying the 10-year storm flow within their banks.
Through drainage systems shall generally be designed
to collect and transport the post-development rate of
runoff for the 100-year design storm. In all cases, the
100-year discharge elevation must be checked to
ensure that adjacent structures do not suffer flood
damage.

2. All systems must be capable of passing the 100-year
design flow within the drainage easement.

b. Channel Criteria

Minimum Channel Slope - 0.5%, except in special cases
such as retrofit projects or major channels.

c. Maximum Side Slope

1. Earth 3:1 (when depth < 8.0 feet)

4:1 (when depth > 8.0 feet)

2:1 (may be allowed on case-by-case basis)
2. Riprap and Aggregate 1.5:1
3. Concrete 1:1
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4.
5.

No maintenance ground cover 2:1
Bioengineered systems on various slopes

d. Channel Depth

Channels created for new residential subdivisions shall not
have a design depth of greater than 2.0°, unless otherwise
approved by MSD.

€. Channel Lining

1.

Effective: 08/18

Channel slope 0.5% or less — Concrete. Evaluate the
use of a low flow channel. As-builts may be
required.

Channel Slope between 0.5% and 2.0% - Concrete
low flow channel with durable lining for the
remainder of the protected section.

Channel Slope greater than 2.0% - Natural
vegetation and geosynthetic turf reinforcement.

If the design parameters are beyond the limits of
natural vegetation, then a non-degradable durable
material must be used. Durable channel lining is
required to the depth of the 10-year storm as
outlined in Section 10.3.5.3. Durable channel lining
may be low maintenance ground cover, sod, soil
bioengineered systems, turf reinforcement mats or
concrete. Rip-Rap, Aggregate Channel Lining and
Gabion Baskets are to be limited to areas
immediately downstream of an outlet pipe to reduce
velocities and erosion potential. The use of these
materials shall be a last alternative and approved on
a case by case basis. All linings must be approved
by MSD on a case-by-case basis.

Trapezoidal or rectangular paved channels shall
have bottom slopes no less than 1:12 sloping either
to the center or to one side of the channel to provide
self cleaning.

Channel and channel lining design should consider
the effects of open channel junctions, curved
alignment, obstructions, transitions, constrictions,
changes in slope and other characteristics including
the effects of subcritical and supercritical flow.
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General

Roadside ditches on retrofit projects, which have less than a
4-foot shoulder, shall not exceed 1'-6" in depth, measured
from the edge of pavement.

Roadside ditches and channels must have a minimum 4-
foot shoulder from the edge of the pavement to the top of
the bank.

Roadside ditches and channels in through systems must
have a minimum 8-foot shoulder from the edge of the
pavement to the top of the bank.

In areas where new sidewalks are proposed to cross-swales,
ditches, or channels, a culvert meeting design storm
requirements must be installed extending past the sidewalk
sufficiently to allow a maximum 4:1 slope.

Ditches and channels adjacent to state highways may
require more stringent criteria. The Design Engineer must
obtain the criteria from the KYTC.

Cutoff walls shall be placed at the beginning and end of all
paved channels.

Utilities and their facilities should not be located within or
interfere with swales, ditches, detention/retention facilities,
stormwater quality treatment devices and facilities,
manholes, pipes or landscaping such as trees and bushes.

Channel Design Procedure

a.

The method of designing channels and ditches as presented
agrees with Hydraulic Engineering Circular HEC-15 that is
based on the tractive force theory. The calculated shear
stress resulting from flow in a channel is compared to the
maximum permissible shear stress for the channel lining
selected. If the shear force induced by the flowing water
equals or exceeds the permissible shear stress of the lining,
failure may occur and a more resilient lining must be
proposed. This concept allows for calculation of the
maximum discharge a channel can carry by equating the
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calculated and permissible shear!. The procedure is
applicable to channels of uniform cross section and
constant bottom slope.

The suggested step-by-step design procedure shown below
is taken from the Kentucky Transportation Cabinet’s
Drainage Design Manual. Additional information is taken
from the Federal Highway Administration’s HYDRAIN
software documentation manual. Obviously additional
procedures and references are available and they should be
utilized as designer preference dictates. However, it will be
the designer’s responsibility to satisfy all MSD reviews.

The design procedure as shown assumes steady uniform
flow with the energy slope equal to the bed slope and flow
calculated using Manning’s equation. For conditions other
than these, the designer should consult other references;
one of which is HEC-11, which focuses on natural channels
with irregular cross sections, varying bottom slopes, and
flows exceeding 50 cfs.

The maximum shear stress on the side slopes is always less
than or equal to that on the channel bottom and does not
limit the design of a single, rigid, vegetative, gabion, or
temporary lining, but may affect the design of composite
linings'. The designer is alerted to this situation and should
consult the previously noted references.

Design Procedure

1. Determine Drainage Area Contributing to the
Channel.

2. Select Channel Cross Section- Side Slopes &
Bottom Width

3. Determine Channel Longitudinal Grade

4. Calculate Design Flow - Adjust channel cross-

section and grade as necessary for capacity.
(Reference Section 10.3.1.2)

5. Select Channel Lining

1 Federal Highway Administration’s HYDRAIN Software Documentation (GKY and Associates, Inc.).

Effective:

08/18
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a. Determine maximum permissible shear
stress (1p) for the selected lining. See Table
5-3 in the KYTC Drainage Manual for a
summary list of various protection measures
or the manufacturer’s recommendations for
specific Turf Reinforcement products.

b. Estimate flow depth in the channel.

c. Determine Manning “n” for selected lining
and depth of flow.

d. Calculate flow using Manning’s equation

and the estimated flow depth.

e. If calculated flow varies from design flow,
repeat steps (b) and (d) until flows agree.

f. Calculate actual shear stress(tq)
Td=7Y dn s,
Where: 14 = actual shear stress 1b/ft?
vy = specific weight of water
62.4 1bf/ft?

dn = flow depth in ft.
s = energy slope (bed slope);
ft/ft

g. If 4 <tp, the lining selected is acceptable

If tq4>1p, consider the following:
e Select a lining with a higher
permissible shear stress
e Decrease slope
e Increase the channel width and/or
flatten side slopes

10.3.6 Natural Channel Design Procedures

Effective:

This section describes Natural Channel Design procedures to be utilized where
possible for the design of streams especially along blueline streams and in
undisturbed areas. It should be noted that Natural Channel Design techniques
promote enhanced stormwater quality and aquatic habitat over conventionally
designed channels and ditches and is the preferred method for the design of
streams.
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10.3.6.1 Design Methodology

Streams designed using natural channel design techniques shall
emulate naturally formed streams. The design shall be based upon
measurements from reference reaches in similar physiographical
regions exhibiting similar characteristics to the desired stream.
The designed stream shall exhibit characteristics consistent with
stream types expected to occur within the given valley type. Both
the pre-existing stream type and the designed stream shall be
classified in accordance with the Rosgen Stream Classification
system?.

10.3.6.2 Design Discharge

Streams designed using Natural Channel Design techniques shall
include a bankfull channel design based on the bankfull discharge
(also commonly referred to as the channel forming discharge). On
average, the bankfull discharge approximates a 1.5-year storm
event and can range between a 0.8 to 2.0-year storm event. The
bankfull discharge used for design shall be determined based on
field bankfull indicators and shall be checked against regional
curves developed from gauged streams within the same
physiographical region as the stream to be designed. Where
flooding of nearby structures may occur, the floodplain area
adjacent to the bankfull channel shall be designed to convey a 100-
year storm event.

10.3.6.3 Design Submittals

All parameters/information used for the basis of design shall be
submitted for review. Where an existing stream is present, the
design submittal should include calculations for the proposed
channel as well as measurements from the existing channel.
Information submitted should include reference reach data and
location of reference reaches.

As a minimum, the following design parameters/information shall
be included in the design submittal: longitudinal profile; cross
sectional geometry for pool, riffle and cross-over reaches; stream
type; drainage area; bankfull width; mean bankfull depth; bankfull
cross sectional area; bankfull discharge; mean bankfull velocity;
maximum bankfull depth; width to depth ratio; width of flood
prone area; entrenchment ratio; ratio of pool depth to mean
bankfull depth; ratio of pool width to mean bankfull width; average

2 Applied River Morphology (Dave Rosgen, 1994)
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riffle, pool, run and glide slope; average water surface slope; valley
slope; meander length; belt width; radius of curvature; ratio of
meander length to bankfull width; ratio of radius of curvature to
bankfull width; meander width ratio; sinuosity; pool to pool
spacing; ratio of pool to pool spacing to bankfull width; D50 of
bed materials; D84 of material which will be transported during a
bankfull event; critical dimensionless shear stresses; minimum
mean bankfull depth calculated using dimensionless shear stress
equations.

10.3.6.4 Channel Stabilization Methods

Methods to be utilized to stabilize channel banks below the
bankfull depth should be included within the design submittal.
The use of rock should be limited to areas exhibiting shear stresses
above allowable shear stresses for vegetation. The use of native
vegetation and soil bioengineering treatments is the preferred
method to stabilize channel banks.

10.3.6.5 Aquatic Habitat Enhancements

The use of aquatic habitat enhancements should be included where
possible and consistent with stream types. Enhancements may
include a variety of structures consistent with stream types such as
woody material, rock or wood overhangs, rock vanes, cross vanes,
W-weirs, J-hook weirs, stream gravel/boulders, etc. Details for all
structures shall be included with the design submittal. In most
instances, it is not necessary to extend any in-stream structures or
bank revetments above the bankfull depth.

10.3.6.6 Riparian Corridor Enhancements

Where practical, the design shall include enhancements to the
riparian corridor on either side of the reconstructed stream.
Riparian corridor enhancements shall include native plantings
consistent with anticipated inundation periods. Submittals shall
include a description of existing vegetation within the riparian
corridor as well as proposed plantings and frequency schedules.

10.3.7 Surface Inlets and Gutter Spreads

Effective:

This section describes the technical criteria necessary to design surface
inlets/catch basins. Please reference HEC -12, Drainage of Highway Pavements
for a more in-depth discussions and procedures.
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Effective:

10.3.7.1

10.3.7.2

10.3.7.3

08/18

Design Storm

Curb inlets and gutter spreads and other stormwater inlets
shall be designed for the 10-year storm return period and
checked against the 100 year storm for overtopping of the
roadway crown.

Maximum Flow Spread on Pavement

Maximum flow spreads on pavement should be set by MSD in the

preliminary stages of all projects.

a. Cul-de-sacs, Alleys, and Local Streets - 6 feet; 8 feet with 2
foot wide concrete curb and gutter

b. County Through Roads - 4 feet; 6 feet with 2 foot wide
concrete curb and gutter.

C. The gutter spread shall not cross the crown of the
roadway during the 100 year storm.

Flow spread is measured from the face of curb. Gutter grades of
less than 0.50% should be avoided, if possible. In addition, the
flow depth at any location along the curb shall not exceed 4 inches.

General

a. Inlets shall be placed immediately upstream of pedestrian
walkways and intersections and designed to intercept as
close to 100% of the flow as possible

b. Inlets placed at locations other than that described in
Section 10.3.7.4a shall be placed at locations that prevent
the allowable spread or depth at curb criteria from being
exceeded. Vane grates shall be used at all inlet locations.

c. Inlets upstream of a detention basin shall have a grate
elevation above the 100 year ponding elevation of the basin

d. Inlets for drains connected to the combined sewer system

shall be trapped and may be designed with flow-throttling
capabilities if required by MSD.
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Inlets at sags in curb and gutter applications shall receive
careful design to prevent violation of the gutter spread
requirements of Section 10.3.7.3. In addition, it is good
engineering practice to place flanking inlets on each side of
the low point inlet when in a depressed area that has no
outlet except through the system. This is illustrated in
figure below.

d=DEPTH AT CURB
AT DESIGN SPREAD

AN v l e
: | 63% d
d T

FLANKING
INLET

FLANKING
INLET

LOW POINT INLET

Inlet spacing ‘ Inlet spacing
Lffrom sag from sag

The purpose of the flanking inlets is to act in relief of the
inlet at the low point if it should become clogged or if the
design spread is exceeded. Flanking inlets can be located
so they will function before water spread exceeds the
allowable spread at the sump location. The flanking inlets
should be located so that they will receive all of the flow
when the primary inlet at the bottom of the sag is clogged.
They should do this without exceeding the allowable spread
at the bottom of the sag. If the flanking inlets are the same
dimension as the primary inlet, they will each intercept
one-half the design flow when they are located so that the
depth of ponding at the flanking inlets is 63 percent of the
depth of ponding at the low point. If the flanker inlets are
not the same size as the primary inlet, it will be necessary
to either develop a new factor or do a trial and error
solution using assumed depths with the weir equation to
determine the capacity of the flanker inlet at the given
depths.
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10.3.8 Detention Basins

This section describes the technical criteria necessary to design stormwater
detention basins. Detention basins are typically designed to remain empty during
dry weather and to backup or detain excessive runoff generated during a storm.
The designer is directed to the Detention Analysis Checklist located in the
stormwater-sanitary section of MSD’s web page.

10.3.8.1 Detention Basin Design

a. A minimum basin volume shall be the difference in runoff
volume discharged from the project area to the basin site
between the pre-development and post-development 100-
year storm, or such volume to sufficiently reduce post-
development discharges to pre-development rates
whichever is greater. Reference Section 10.2.2.2b for the
rainfall duration unique to Detention Basin Design. In cases
where the volume requirement governs, the design
calculations must not only show that the required volume
has been created, but that the basin functions to detain the
volume difference. Basin volume may also be dictated by
limitations of downstream conditions or other requirements
on a case-by-case basis as decided by MSD.

In many areas of the county the increased runoff volumes
can be as critical, if not more critical, than the rate of
discharge. MSD will address this issue on a site-specific
basis. All development submittals will be evaluated for the
impacts of increased runoff and volume control. Satisfying
the volume requirement may be met onsite, at approved
off-site locations, or by purchase of volume in a Flood
Compensation Bank if one is available in the watershed.

In the Pond Creek watershed, the volume of increased
runoff must be mitigated at a ratio of 1.5:1. The ratio may
be increased on a site-specific basis as determined by MSD.
See section 10.4.2 for other areas that have been identified
with the 1.5:1 mitigation ratio. Check with MSD before
during work in an area to find out the correct mitigation
factor.

If the basin is to be located directly on a portion of the
through drainage system, volume calculations must also
consider the total system flow reaching the basin. The
Design Engineer must contact MSD for direction in these
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cases. If the basin is to be constructed on a solid or
intermittent blue line stream, it must be beneficial to the
stream corridor or the public.

Maximum basin side slopes shall be 3:1, unless retaining
walls are provided.

Low flow channels may be grass if the channel grade is
greater than 2.0%.

Basin design must include maintenance accessibility and
responsibility.

Requirements of the Dam Safety Law shall be observed.
Any detention basin classified as a high hazard dam by
the Kentucky Division of Water (KDOW) shall submit a
dam breach analysis and emergency action plan to
MSD.

The Design Engineer shall address provisions for anti-seep
collars, extended detention basins, wet ponds, soil
bioengineering, baffles, outlet protection and length to
width ratios.

No sanitary sewer manholes shall be placed within the
detention basin.

Detention basins in Single Family Developments are to be
placed in recorded “Open Spaces”. All other detention
basins must be completely within a recorded Permanent
Detention Basin Easement.

Retention basins (permanent pools basins or wet basins)
shall have a minimum depth of 5°.

The bottom of the detention basin shall have a minimum
cross slope of 2% .

Vegetated recessed islands, bio-swales, or micro-detention
are acceptable alternatives in appropriate soil conditions
and will be approved by MSD on a case-by-case basis.
Such designs are subject to the specifications of Chapter 18
in this Manual.

No trees shall be allowed within the berm of the detention
basin,
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m. Outlets connecting to the combined sewer system shall
require backflow devices and the last structure shall be

"trapped".
10.3.8.2 Basin Discharge
a. Discharge control structures shall be multi-stage and

capable of limiting 2, 10, 25, and 100-year post-
development discharges to pre-development peak discharge
rates or downstream system capacity and shall be
constructed of concrete or approved alternate.

b. The emergency spillway shall be sized to accommodate
a flow equal to the design overflow of the 100-year
storm post-development discharge, assuming all other
outlets are completely blocked, without overtopping the
dam. Discharge must be conveyed to a public outlet of
sufficient capacity. Erosion protection must be provided
for the spillway and receiving stream and energy
dissipation must be employed.

C. The dam elevation shall not be less than one foot above
the 100-year storm storage and overflow elevation.

d. Appropriate downstream channel protection must be
installed and the basin outlet pipe must be placed no closer
than 15” from an adjacent property line.

e. Storage, discharge, and routing calculations for the 2, 10,
25, and 100-year discharges must be submitted for review
and have a Professional Engineer’s stamp and signature.

f. The top of dam shall be at least one foot below the
lowest opening of any structure adjacent to and
upstream of the dam.

g. Detention basins shall be fully discharged, or return to
normal pool elevation in the case of wet basins, within
36 hours after the storm event unless specifically approved
by MSD on a case-by-case basis.

h. The detention basin shall be the first item of

construction and must be designed to function as a
sediment basin through the construction period. The
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basin design must be checked for capacity due to additional
runoff generated by disturbed site conditions. The
detention basin may be designed with over-excavation to
account for planned sedimentation during construction.
Excess sedimentation shall be removed and disposed of
properly to establish design capacity of the detention basin.

10.3.8.3 Parking Lot Storage

a. Parking lot storage involves shallow ponding in a
specifically graded area of a parking lot.

The major disadvantage is the inconvenience to users
during the ponding function. Clogging of the flow control
device and icy conditions can be maintenance and safety
problems. This method is intended to control the runoff
directly from the parking area and is not appropriate for
storing large volumes.

Parking lot storage shall generally be limited to those areas
served by combined sewers, primarily in the central
business district of Louisville. Parking lot storage may be
approved in separate sewer areas on a case-by-case basis.

b. The general design requirements are:

Maximum water depth: 8 inches

Minimum ponding area distance from buildings: 10 feet
Maximum surface grade: 5.0%

Minimum surface grade: 1.0%

Maximum discharge to combined sewer system: 10-
year pre-development discharge unless otherwise
determined by MSD

A e
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10.3.8.4

08/18

Underground Detention

a.

All applicable standards from Sections 10.3.8.1 and
10.3.8.2 shall apply.

All underground detention (including oversized piping)
shall be bonded. Bond quantities shall be submitted to
MSD during the review period by the engineer or
contractor. The system shall be tele-inspected prior to bond
release.

The maximum tributary area to one underground detention
system shall be no greater than 25 acres.

No through drainage shall be allowed in an underground
detention system (exceptions may be made for small
amounts of offsite sheet flow).

All adjacent buildings and equipment shall be at least one
foot above the 100 yr Water Surface Elevation

All underground detentions systems shall be setback no less
than 50° from a septic field or water well.

All underground detention systems shall have a grit
removal system at the basin inlet.

All underground detention systems shall be of sufficient
capacity to hold the 100 year storm without surcharging.

All underground detention systems shall have an
emergency overflow.

The minimum pipe size and vault height for underground
storage structures shall be no less than 36”.

All underground detention systems shall have a Long
Term Maintenance Agreement that shall be recorded.

Underground detention systems connected to the combined

sewer system shall require backflow devices and the last
structure shall be "trapped".
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10.3.9 Sinkholes
10.3.9.1 General

A sinkhole is any closed depression in a limestone region formed
by the removal of water, surfacial soil, rock or other material that
is connected to a cavern or underground passage. The sinkhole
drainage area shall include any area that contributes surface water
directly to the sinkhole.

The use of sinkholes as stormwater management facilities is
not permitted, unless there are no other cost-effective
alternatives. Then a submittal must be sent to MSD for
approval.

10.3.9.2 Design

Specific design considerations for the use of sinkholes, when
permitted, include but are not limited to:

a. The sinkhole shall have the volume to store a 100-year,
24-hour NRCS storm with a no outlet condition.

b. The capacity of the sinkhole outlet shall be verified by a
Hydro-geologic study and dye test.

c. Protection measures for the sinkhole inlet.

d. Trash barriers.

e. Detention requirements.

f. An alternate means of surface water disposal in the event of

sinkhole failure.

g. Restriction of development in floodplain areas adjacent to
the sinkhole.

h. Review of construction methods and staging.

1. The design of sinkhole structures must be supervised by
a Geotechnical Engineer, licensed in the
Commonwealth of Kentucky. The engineer shall also
inspect and certify the construction of the sinkhole structure
and certify the ability of the sinkhole to accept anticipated
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flows without flooding or causing property damage in the
case of failure.

J- A member of MSD's Maintenance Division must be present
on all final inspections for bond release for new
subdivisions.

k. Any structural failures must be fully documented and a

Geotechnical Engineer, licensed in the Commonwealth of
Kentucky, must supervise design of, inspect and certify
construction of repairs prior to bond release.

104 LOCAL REGULATORY FLOODPLAIN AND CONVEYANCE ZONE

For background information on the Louisville and Jefferson County Floodplain
Ordinance and the associated restrictions, refer to section 3.7. It is suggested that MSD
be contacted in the early stages of any project if clarification is needed concerning
requirements and restrictions. This section defines Floodplain Compensation and
describes the methodologies to be used when determining the Local Regulatory
Floodplain (LRFP) and Local Regulatory Conveyance Zone (LRCZ).

10.4.1 Definitions:

Effective:

“Local Regulatory Flood” means the flood having a one-percent (1%)
probability of being equaled or exceeded in any given year based on a fully
developed watershed.

“Local Regulatory Floodplain” means any stream course or normally dry land
area susceptible to being partially or completely inundated by the overflow of
water from sources of public water or by the unusual and rapid accumulation or
runoff of public surface waters and subject to a local regulatory flood.

“The Local Regulatory Conveyance Zone” is the channel of a river or a solid
blue line stream and the land adjacent to that river or stream which, if
unobstructed, will discharge a local regulatory flood without cumulatively
increasing the water surface elevation more than one tenth of one foot. The
conveyance zone is determined by an equal loss of conveyance (at higher
elevation) occurring on each side of the channel.

“Floodplain Storage Compensation” means an artificially excavated,
hydraulically equivalent volume of floodplain storage sufficient to offset a
reduction in floodplain storage resulting from filling or construction within the
local regulatory floodplain.
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10.4.2 Floodplain Compensation

Floodplain compensation at a ratio of 1:1 is required throughout Jefferson
County as part of the Floodplain Ordinance. Due to the severe flooding problems
in the lower portion of the Pond Creek watershed, the required ratio is 1.5:1
for any fill placed in the fully developed local regulatory floodplain. The
1.5:1 ratio also applies in Chenoweth Run of the Floyds Fork watershed and
Big Run of the Mill Creek watershed. These ratios may be increased on a site-
specific basis as determined by MSD.

10.4.3 Determinations

a. MSD has approximate elevations for the LRFP in many locations.
Additionally, hydraulic modeling currently exists for many streams in
Jefterson County; these models may be utilized to determine the
LRFP and LRCZ. If information is not available from MSD, then it will
need to be defined as a part of the project.

b. Natural Resource Conservation Service Methodology (NRCS) shall be
used for runoff calculation. A 24-hour Type II storm distribution with
five-minute increments is required. Other distribution methods may be
approved by MSD on a case-by-case basis.

c. Curve numbers (CN) and time of concentrations (T.) shall be based on a
fully developed watershed as zoned at the time of design.

d. Hydrology information may be computed using HEC-HMS, POND
PACK, or Hydraflow. Hydraulic modeling should be based on HEC-
RAS. In each case, other software can be utilized if approved by MSD.

10.5 HYDROLOGIC AND HYDRAULIC MODELING STANDARDS

Development of uniform modeling standards is a means by which MSD can regulate the
quality of the floodplain models in Jefferson County. Successful floodplain management
requires that the hydrologic and hydraulic floodplain models be updated as changes in
watersheds occur. These changes include those resulting from continued development in
the watershed, as well as from physical changes in the drainage system. As the
watersheds evolve over time, the modeling standards provide guidance on how changes
should be incorporated into the models. The implementation of a comprehensive set of
modeling standards promotes consistency in floodplain modeling, standardizes MSD
review effort, and provides a means to educate the engineering/development community.
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Hydrologic and hydraulic modeling criteria have been established in Jefferson County
through the combined efforts of MSD, U of L, the Kentucky Division of Water, KYTC,
the Louisville District Army Corps of Engineers and local engineering consultants.

The following modeling guidelines are consistent with current engineering standards of
practice not necessarily to the exclusion of other sound and technically supported
procedures. A licensed professional engineer should justify the use of methods other than
those described below in writing prior to the model submittal and review process.

Contact the MSD Development Team for surface stormwater models.

10.5.1.

10.5.2.

Effective:

Software Selection

HEC-HMS is the recommended program for rainfall/runoff hydrologic
simulations requiring hydrograph analysis at one or more points along a stream.
HEC-RAS is the recommended program for open channel flow or floodplain
calculations excluding streams with extremely low or high gradient. The most
current versions of these software packages are available from the Hydrologic
Engineering Center’s website at www.hec.usace.army.mil. The HEC manuals
offer guidance for conversions to the newer versions of their software. Other
software may be accepted for floodplain analysis in Jefferson County if approved
by FEMA for NFIP usage. A list of accepted models may be found at
www.fema.gov. Civil site analysis, local detention basin design, water quality
analysis, natural channel design, and interior drainage system design may be
performed with models not on FEMA’s approved NFIP list if approved by MSD
prior to use on a case by case basis.

Hydrologic Modeling

The following methods and/or parameters should be used for single event
hydrologic analyses for streams and/or detention basin calculations.

10.5.2.1. Basin Parameters

a. Subbasin Delineation. Depending on the size and location of the
watershed being analyzed, and the extents of previous modeling
attempts, tributary boundaries may need to be redefined or
subdivided. Drainage areas must be delineated using LOJIC
mapping with 2-ft contours in Jefferson County. In areas where
watersheds extend into other counties and LOJIC data is not
available, supplement the topographic data with 7-1/2 Minute
USGS Topographic Quadrangles. Subbasin size in developable
watershed areas should be 50 to 200 acres. Areas that are not
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Effective:
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expected to develop due to land use or zoning criteria, such as the
Jefferson Memorial Forest, can have larger subbasin areas based
on natural drainage patterns.

. Loss Rate. The NRCS Runoff Curve Number (CN) Method, as

described in TR-55 (NRCS 1986) and NEH-4 (NRCS 1985), shall
be used to estimate runoff from design storms. Continuous
simulations, if necessary, may use other loss rate methodology
where applicable.

Transform. Rainfall excess shall be transformed into runoff using
the NRCS Unit Hydrograph approach.

. Base Flow. Unless modeling the Ohio River, base flow may be

ignored during floodplain analyses.

Time of Concentration (T.). The time of concentration shall be
calculated for each subbasin using the combined travel times for
sheet flow, shallow concentrated flow, and open channel flow in
accordance with TR-55 (NRCS 1986).

Antecedent Runoff Conditions (ARC). Average ARC shall be
used in all cases except for model calibration.

. Infiltration. Runoff infiltration will be calculated using the NRCS

Runoff Curve Number Method, as discussed above. CN’s should
be developed for both the “existing watershed conditions” (EX)
and the “fully developed watershed conditions” (FD) and analyzed
separately. EX CN’s shall be estimated using LOJIC data for
hydrologic soil groups, land cover type and treatment, hydrologic
condition, and percentage of impervious area (connected or
unconnected). Impervious area calculations should include LOJIC
data sources for buildings, roads, and miscellaneous transportation
such as sidewalks and driveways. FD CN’s shall be estimated
using soils data, existing zoning regulations, and lookup tables
relating zoning designations with maximum impervious area
limitations to CN values.

Channel Routing. Hydrograph routing through a subbasin or along
a reach of stream shall use either the Modified Puls (low gradient)
or Muskingum-Cunge (moderate to high gradient) routing
techniques. Muskingum-Cunge 8-point cross sections are
recommended for natural channels. Routing results in the
hydrologic model must correlate with the hydraulic model for the
same reach.
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Effective:

Reservoir Routing. Reservoir routing may be used for modeling
storage effects at bridges or culverts, or may be used for detention
facility analysis. In either case, the routing method shall use an
elevation-volume-outflow relationship developed by the engineer
with consideration of backwater effects on the outlet hydraulics.
The initial conditions of reservoir elements shall be controlled by
normal dry-weather water surface elevations. Documentation of
methods used to derive the hydraulic response and storage capacity
of structures associated with reservoir routing should accompany
the submittal.

10.5.2.2. Meteorological Parameters

a.

b.

Rainfall Duration. All models used for hydraulics analysis shall
use 24-hour duration design storms.

Total Rainfall Depth. Rainfall depths associated with various
annual exceedence probabilities are referenced from Rainfall
Frequency Atlas of the United States, U.S. Department of
Commerce, Weather Bureau, 1961 (also known as TP-40). The
24-hour duration rainfall values used for analysis in Jefferson
County are as follows (also see Exhibit 10-3):

o 2-year 3.2 inches
e 10-year 4.5 inches
e 25-year 5.2 inches
e 100-year 6.2 inches

Temporal Distribution. The NRCS Type II rainfall distribution (5-
minute increment) will be used for design storm definition in
Jefferson County.

Spatial Distribution. Design storms shall be applied uniformly and
simultaneously to subbasins of the hydrologic simulation.

10.5.2.3. Control Specifications

08/18

a.

Calculation Time Step. There are five-minute (or less) calculation
steps required for hydrologic modeling.

Simulation Length. Hydrologic models must simulate the 24-hour
design storm and describe watershed response until all elements
are within 5% of their initial discharge conditions.
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10.5.3. Hydraulic Modeling

Effective:

Elevation (ft)

Water surface profile modeling is required for analyzing impacts to blue line and
intermittent blue line streams in Jefferson County. The one-dimensional, steady
flow calculations performed by HEC-RAS are suitable for most watershed
conditions. HEC-RAS also has the ability to calculate LRCZ boundaries.

10.5.3.1. Study Limits

The hydraulic study should extend upstream and downstream of the
impacted reach to a point that the modified profile converges with the
existing condition profile for the same event. When creating new
models, verify modeling extents with MSD prior to the project.

GIS coverage of watershed boundaries, floodplains and conveyance
zones are available with existing H-H models on the MSD web page.
Changes to models typically require modification to the existing
subbasins and/or cross section coverage.

10.5.3.2. Cross Sectional Geometry

222

a. Width. The minimum width is set by extending the left and right
ends of the cross section to one foot above the LRFP elevation.

b. Spacing. Cross section locations should be based on sound
engineering judgment. Higher density is required at tributary
locations, slope changes, roughness changes, valley morphology
changes, and at bridges or other structures. In general, cross
section locations should be based on the riffle spacing of the
stream being studied. Pool cross sections may be necessary for
geomorphic channel design, but are not required for floodplain
determination. Cross section spacing on any stream in Jefferson
County should not exceed 500 feet (excluding the Ohio River).

c. Number of Data Points. A minimum of seven data points is
required to describe each cross section. The maximum number of
data points is limited by software constraints.

LOJIC |t(§1cadilly n - Gst%rg%llr)ea& Restordtion LOJIC Data

RS = 345
Elevation data extends 1’ above

B N highest water surface. Legend
220 g e OIS
f 7 WS 4000
\\4‘3{'
2 X Ground
216 - ~ Pt ¥ Bank St
Ground Elevation Data Point 5 S ank Sta
21 ", /*—— Bankfull Elevation
212 i
-10 -50 0 50 100 150
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Effective:

08/18

Source of Geometry Data. Elevation data in the active channel
shall be collected with field survey and tied to the North American
Vertical Datum of 1988 (NAVD 88) . The cross section geometry
should have the density of points necessary to accurately quantify
the area under bankfull elevation and the location of the stream
thawleg. LOJIC 2-ft contour mapping may be used to supplement
cross section data in the floodplain (overbanks). A licensed Land
Surveyor or Professional Engineer must document the accuracy of
survey information at cross sections and structures. An example of
a suitable cross section is as follows:

Bank Stations. Bank stations in natural cross sections should be
placed at the geomorphic bankfull elevation. Variations in
roughness values should be included for the channel bed, left and
right banks, and left and right floodplains.

Reach Lengths. The distances measured between cross sections at
similar points are called reach lengths. HEC-RAS uses this
information to compute discharge-weighted reach overbank
segments. Floodplain models should use the distance measured
along the stream thawleg for the centerline reach length. Left and
right overbank reach lengths should be estimated as the center of
mass of the floodplain discharge.

Roughness Values. Channel and floodplain roughness values
significantly influence model accuracy. Roughness values should
be reflective of the natural variations in the bed materials and
overbank vegetation. Consistent with models developed in the
past, Manning’s n should be used to describe frictional energy
losses. There are a variety of methods available for calculating
Manning’s n from particle size distributions of channel materials
(USDA, Rosgen, and others). Listed below are some additional
references available that have photographs of reaches with
measured values. A listing and description of roughness values
with photographs should be included in the documentation of the
model development.

References:

Open-Channel Hydraulics, Chow, 1959

Roughness Characteristics of Natural Channels, Barnes, Harry H.,
USGS, 1967

Roughness Characteristics of New Zealand Rivers, Hicks and Mason,
1991

Stream Corridor Restoration Principles, Practices, and Processes,
USDA, 1998

The Reference Reach Field Book, Rosgen, 1998
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Expansion and Contraction Coefficients. Subcritical flow
contraction and expansion coefficients are used to estimate energy
losses caused by abrupt changes in the flowing cross sectional
area. Typical losses occur upstream and downstream of bridge or
culvert crossings and flow through a narrower portion of the
valley. Where contraction and expansion losses are expected to
occur, contraction coefficients should vary between 0.1 and 0.3,
expansion coefficients should vary between 0.3 and 0.5. FEMA
requires documentation of loss coefficients higher than these
ranges.

Ineffective Flow Areas. Effective flow, in one-dimensional
modeling, is the portion of the flow traveling in the downstream
direction. Portions of the cross section that are occupied by water
but not flowing in the downstream direction are described as
ineffective flow areas and should be specified. A definition of
ineffective flow areas should be justified in the report. Ineffective
flow areas in urban watersheds must reflect current development.
It is typical to have ineffective flow areas upstream and
downstream of bridges.

Levees. The use of the levee option in HEC-RAS must be used to
describe a levee in accordance with FEMA regulations and
justified for NFIP use. Use of the levee option in the hydraulic
model for other reasons than the description of a legitimate flood
control measure must be approved by MSD in advance.

10.5.3.3. Structures

a.

Required Structures. Bridges, culverts, significant pedways and
other stream crossings should be included in the hydraulic model.
The geometry of the obstruction should be surveyed and related to
NAVD 88. Normal stream debris should be reflected in the
reach’s roughness values.

Analysis Methods. Refer to Hydraulic Reference Manual Version
2.0 or higher (HEC). The selected method is at the discretion of the
engineer but must be documented in the report.

10.5.3.4. Steady Flow and Boundary Conditions

08/18

a.

Frequency of Flow Data. The hydrologic model must be
sufficiently subdivided to provide flow change locations along the
study reach. New flow data should be added to the hydraulic model
when the flow rate changes by +10%.
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10.5.3.5.

08/18

b. Upstream or Downstream Boundary Conditions. Within each of
the eleven major watersheds of Jefferson County, hydraulic models
should be connected by junctions or downstream boundary
conditions representing larger streams. Normal depth is used to
represent the upstream or downstream boundary condition, or
starting water surface, when the study reach is sufficiently remote
from streams with existing models. If the study reach can be
extended to a modeled reach then either a junction should be used
or the downstream boundary of the new reach should be set at the
water surface elevation of the larger tributary modeled with the
same storm event. This conservative “simultaneous peak”
approach is used for regulatory models to define the worst possible
case of floodplain inundation. A minimum of ten cross sections
should be placed between the boundary conditions and the study
reach. LRCZ boundary conditions are set at the LRFP elevation
plus 0.1 feet.

c. Internal Boundaries (Junctions). Where possible, newly modeled
tributaries will be connected to larger streams with junctions.
Under most floodplain modeling conditions in Jefferson County
the energy losses occurring at locations where streams come
together can be calculated with the Energy Equation option in
HEC-RAS. The reach distance across junctions should be
minimized to reduce errors when using this option.

HEC-RAS Methodology

a.

b.

Friction Slope. Use the HEC-RAS Average Conveyance Method.

Calculation Tolerances. Use the HEC-RAS Defaults.

Conveyance Method. The suggested method, for consistency, is to use
the HEC-RAS default, which calculates conveyance in areas defined
by changes in Manning’s “n” values only.

Floodway Methodology. Floodway determinations are required for
blue line or intermittent blue line streams in Jefferson County. The
LRCZ is determined by using the encroachment options available in
HEC-RAS. LRCZ boundaries are established by encroaching into the
LRFP, producing equal loss in conveyance from both sides of the
channel until the water surface has risen 0.1 feet. Floodway
determination should include consideration of expansion and
contraction losses at bridges and valley nick points. For additional
guidelines refer to HEC-RAS and Floodway Determination Using
Computer Program HEC-2, TD-5, USACE, 1988.
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10.5.4. Submittals

10.5.4.1. The LRFP/LRCZ Report Details

The report should include the following:

a.

Effective: 08/18

Discussion of the reasons for development or modifications of
floodplain models and the standards or assumptions made. The
report should be a document including a cover letter signed by a
licensed professional engineer.

Include a table defining the changes to LRFP and LRCZ limits
containing the information provided in HEC-RAS with the standard
table “Encroachment 1”. HEC-RAS results should be submitted for
the existing, or effective model, if available, the corrected effective
model showing additional geometry information from the study
reach, and the proposed model.

Tables of the watershed and basin parameters, i.e. time of
concentrations, curve numbers for existing and fully developed

conditions and watershed areas.

Photographs of representative reaches and all bridges or culverts in
the hydraulic model.

A table of HEC-HMS elements that correspond to flow change
locations in HEC-RAS including junction name, cross section name,
the road name at road crossings, and LRFP discharge.

Water surface profiles for all events modeled.

Typical cross sections showing water surface elevations and
encroachment limits.

Hardcopies of existing HEC data files used to generate the updated
models.

A hardcopy summary of HEC-HMS results (standard output table).

Digital versions of models prepared for the analysis.
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10.5.4.2. Watershed Analysis Mapping

a. Mapping shall include soils, land use, zoning, streams, buildings,
roads, existing and proposed LRFP/LRCZ boundaries, hydraulic
cross sections and study reach limits, at a minimum. The standard
scale for paper maps is 1 =400’ or less using 2-ft contours.
Contact LOJIC for digital or paper mapping. Contact MSD for
guidance and methodology for mapping the LRCZ from model
results. Encroachment stations shown on final mapping shall be
represented in the final model runs.

b. Digital copies of cross section or subbasin modifications are
required. Submittals may be as ESRI shapefiles or *.DXF files
referenced to LOJIC coordinate systems.

10.5.4.3. Transmittal Medium

All digital materials, including HEC models, ESRI shapefiles, DXF files,
digital photographs, H-H modeling parameters, etc. should accompany
submittals on a CD bound into the report.

10.6 Combined Sewer Floodprone Development Requirements

10.6.1 Definitions

Effective:

“Accessory structure” - A structure located on the same parcel of property as the
principal structure, the use of which is incidental to the use of the principal
structure. Accessory structures shall constitute a minimal initial investment, shall
not be used for human occupancy, and shall be designed to have minimal flood
damage potential. Examples of accessory structures are detached garages,
carports, storage sheds, pole barns, and hay sheds.

“Combined Sewer Floodprone Area” — Area delineated as having a 1% annual
chance or greater of flooding due to surcharging of the combined sewer system.
“Combined Sewer Floodprone Elevation” — Elevation of the 1% annual chance
or greater flood as determined by hydraulic modeling of the combined sewer
system.

“Ceritical Facility” - Any facility which if unusable or unreachable because of
flooding would seriously and adversely affect the health and safety of the public.
Critical facilities, to include, but not limited to schools, hospitals, nursing homes,
and housing likely to contain occupants not sufficiently mobile to avoid injury or
death unaided during a flood; police stations, fire stations, emergency vehicle and
emergency equipment storage facilities, and emergency operations centers likely
to be called upon before, during and after a flood; public and private utility
facilities important to maintaining or restoring normal services before, during and
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after a flood; and those structures or facilities which produce, use, or store highly
volatile, flammable, explosive, toxic, and/or water reactive materials.
“Floodprone Area Storage Compensation” - An artificially excavated,
hydraulically equivalent volume of storage sufficient to offset a reduction in
storage resulting from filling or construction within the combined sewer
floodplain area as determined by the administering agency. Such storage
compensation shall be provided on the same property or at an alternate site if the
administering agency so approves.

10.6.2 Determinations

a. Limits of the combined sewer floodprone area can be found on the LOJIC
Online Map. Limits of this area are also available from LOJIC. The
combined sewer floodprone area was determined using two dimensional
hydraulic modeling software (Innovyze InfoWorks ICM) to determine the
surcharge from the combined sewer system during a 1% annual chance or
greater storm.

b. A 24-hour Type II Storm distribution with 5 minute increments was used.
Runoff calculations are based on an assigned percent impervious for each
basin. The Horton Infiltration methodology was used in pervious areas.

Runoff response was based on a calibrated slope/basin dimension using the
EPA-SWMM runoff methodology.

c. Mapping of the floodprone area inundation limits is based on 3-foot LIDAR
data, which was used as the basis for a 2D surface flow-routing mesh in
InfoWorks ICM.

d. Elevations for the combined sewer floodprone area are available upon request
from MSD.

10.6.3 Development Standards

a. For any new residential structure or new addition located in the combined
sewer floodprone area, the lowest finished floor must be elevated to at least
two feet above the combined sewer floodprone elevation.

b. For any new non-residential structure or new addition, the lowest finished
floor must be elevated to at least one foot above the combined sewer
floodprone elevation or the structure must be dry floodproofed to at least one
foot above the combined sewer floodprone elevation so that those areas
including all mechanical and utility equipment and ductwork below the
required elevation are watertight with walls substantially impermeable to the
passage of water and structural components are used which have the
capability to resist hydrostatic and hydrodynamic loads and the effects of
buoyancy which capabilities shall be certified by a licensed professional
engineer or architect and provided to MSD.
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Effective:

C.

e.
f.

g.

Mechanical and utility equipment and ductwork associated with a new
structure or addition must be elevated to at least two feet above the combined
sewer floodprone elevation or for non-residential structures, dry floodproofed
to at least two feet above the combined floodprone elevation.

If solid foundation perimeter walls are to be used to elevate the structure to at
least freeboard elevation,

1. If flood depths are more than 1°, foundation walls must be designed by
a professional engineer to withstand hydrostatic pressures from the 1%
annual chance elevation, and

2. All space within the area created by the solid perimeter walls shall be
designated undevelopable space with a restriction recorded with the
deed of such designation evidence of which recorded restriction shall
be provided to the administering agency before approval of the
floodplain permit, and

3. The interior portion of the area shall not be partitioned or finished into
separate rooms.

4. Any openings, including vents, shall be elevated to at least the 1%
annual chance elevation.

Accessory structures shall be exempt from section 10.6.

An elevation certificate bond shall be required for any new structure or
addition located in the combined sewer floodprone area prior construction
approval.

Any development which displaces any storage capacity for floodwaters in the
combined sewer floodprone area shall provide equivalent floodprone area
storage compensation.
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Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky

EXHIBIT 10-1

HYDROLOGIC METHOD
SELECTION FLOWCHART

e ——— 40203-1913

502-587—-0603 — WWW.MSDLOUKY.ORG

EFFECTIVE DATE:

JUNE 30, 2009
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Louisville and Jefferson County EXH I BIT 1 0-2
M S D Mevopalan Sever Disrct~ | RAINFALL INTENSITY-
Libery Suet 1y )R ATION CURVES
|

Louisville, Kentucky

40203-1913

EFFECTIVE DATE: JUNE 30, 2009

502-587-0603 — WWW.MSDLOUKY.ORG
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EXHIBIT 10-3

Louisville, Kentucky

40203-1913

Louisville and Jefferson County
M S D Meropolan sewer Disict - | RAINFALL FOR JEFFERSON
e, Kentucky COUNTY * (INCHES)
[ — |

502-587-0603 — WWW.MSDLOUKY.ORG EFFECT|VE DATE JUNE 307 2009
DURATION 1 2 S 10 25 20 100 PMP
30 min. 1.0 1.1 1.4 1.6 1.9 2.0 2.3
1 hour 1.2 1.4 1.8 2.0 2.3 2.6 2.8
2 hour 1.5 1.7 2.2 2.5 2.8 3.2 3.5
S hour 1.6 1.9 2.4 2.7 3.2 3.4 3.8
6 hour 2.0 2.3 2.8 3.3 3.7 4.2 4.5 28.0
12 hour 2.4 2.8 3.4 3.9 4.4 4.9 5.4 33.0
24 hour 2.7 3.2 4.0 4.5 5.2 D.7 6.2 ** 35.0
2 day 0.0 3.6 4.4 5.1 6.1 6.4 7.3 38.5
4 day 4.3 5.3 6.0 6.9 7.6 8.4
7 day 3.0 6.1 6.8 8.0 8.8 9.6

* SOURCE:

DIVISION OF WATER RESOURCES
DEPARTMENT FOR NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION
ENGINEERING MEMORANDUM NO. 2 (4-30-71), REVISED (6—1-79)

** NOTE:

RAINFALL RANGED FROM 7.5 TO 12.5 INCHES DURING THE FEBRUARY 28/
MARCH 1, 1997 EVENT.
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Louisville apd Jefferson -Co!.lnty EXH I BIT 10-4
M S D Metopoltan Sever Distiet | Y DROLOGIC SOIL GROUPS
e

Louisville, Kentucky
40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

Hydrologic Soil Group (HSG)s NRCS’s way of summarizing soil’s hydrologic
effects. This classification, with land use, is one of the determinants of NRCS’s Curve
Number. NRCS has categorized every soil in the country into four groups, lettered
A to D. Group A is the lease likely to create runoff; group D is the most likely.

The four groups are defined by NRCS soil scientists as follows:

*Group A soils have low runoff potential and high infiltration rates even when
thoroughly wetted. They consist chiefly of deep, well to excessively drained sands or
gravels and have a high rate of water transmission (greater than 0.30 in/hr). This
group also includes sand, loamy sand and sandy loam that have experienced urban-—
ization but not been significantly compacted.

* Group B soils have moderate infiltration rates when thoroughly wetted and
consist chiefly of moderately deep to deep, moderately well to well drained soils
with moderately fine to moderately coarse textures. These soils have a moderate
rate of water transmission (0.15 to 0.30 in/hr). This group also includes silt loam
and loam that have experienced urbanization but not been significanly compacted.

*Group C soils have low infiltration rates when thoroughly wetted and consist
chiefly of soils with a layer that impedes downward movement of water and soils
with moderately fine to fine texture. These soils have a low rate of water trans—
mission (0.05 to 0.15 in/hr). This group also includes sandy clay loam that has
experienced urbanization but not been significantly compacted.

* Group D soils have high runoff potential. They have very low infiltration rates
when thoroughly wetted and consist chiefly of clay soils with a high swelling potential,
soils with a permanent high water table, soils with a claypan or clay layer at or near
the surface, and shallow soils over nearly impervious material. These soils have a very
low rate of water transmission (0 to 0.05 in/hr). This group also includes clay loam,
silty clay loam, sandy clay, silty clay and clay that have experienced urbanization but
not been significantly compacted.

Compound classification A/D indicates that the natural soil is in group D
because of a high water table which impedes infiltration and transmission, but fol—
lowing artificial drainage using such methods as perforated pipe underdrains, the
soil’s classification is changed to A.

For a specific site, HSG designations can be obtained by refering to a local
NRCS soil survey where one is available. If the survey does not specify HSGs, you
can look up the soil names in the complete national listing given in NRCS’s Techni—
cal Release 55. If there is no NRCS survey at all, you can make an on-site investiga—
tion of soil charateristics, and compare them with the above definitions.

Information about HSG on this page is from page A—1 of U.S. Soil Conservation Service, 1986,
Urban Hydrology for Small Watersheds, Technical Release 55.
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EXHIBIT 10-5 PAGE 1

Louisville and Jefferson County
M S D MW, Livery sueet -+ | RATIONAL METHOD
Louisville, Kentucky RUNOFF COEFFICIENTS
—_—

40203-1913

502-587-0603 — WWWMSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

RUNOFF COEFFICIENTS BASED ON LAND USE,
SOIL GROUP AND SLOPE RANGE

LAND USE A B C D
0-2 2-77+ 0-22-77+ 0-22-77+ 0-22-7 7+

Residential %imp

RE, R—1, R-2 25 .31 .35 .39 .33 .38 .43 37 .41 48 .40 .44 .52
R-3, R—4, R—5 38 42 .45 .49 44 .48 .52 .47 .50 .56 .50 .53 .59
R—5A, R-6, 65 .65 .67 .69 .66 .68 .71 .68 .70 .73 .69.71.75

R—7, CN, OR-1

R8A 75 73.75.77 .75.76 .78 .76 .77 .79 .77 .78 .80
OR-2, OR-3,
OFT

Commercidal 85 .82 .83 .84 .83 .84 .85 .84 .85 .86 .84 .85 .86
Business

C—M, C-1

thru C-5

Industrial 72 71.73.74 .72 .74 .76 .73.75.77 .75.76 .79
RT, M=1, M-=2,
M=3

Roofs, 100 .95 .95 .95 .95 .95 .95 .95 .95 .95 .95 .95 .95

Driveways
Streets, Etc.

Open Spaces, 0 .09 .15 .21 .13.19 .26 .18 .23 .32 .22 .27 .37
Lawns, Parks

Etc.

Woodlands 0 .09 .15 .20 .13.18 .23 17 .22 .26 .20 .25 .30
Pasture, Grass 0 .15.20 .25 .18 .23 .30 .22 .26 .35 .25 .30 .40

and Farmland

Newly Graded/Disturbed .65 .67 .69 .66 .68 .71 .68 .70 .73 .69.71.75
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Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 10-5 PAGE 2
RATIONAL METHOD
RUNOFF COEFFICIENTS

EFFECTIVE DATE: JUNE 30, 2009

Unclassified Areas — These are areas where the Natural Resources Conservation
Service has not identified any hydrologic soil groups

0-2 2-7 7+

Residential Zlmp

RE, R—1, R-2 25 S7 .41

R-3, R—4, R-5 38 47 .50

R—5A, R-6, 65 .68 .70
R—7, CN, OR-1

R8A 75 76 .77
OR-2, OR-3,

OFT

Commercial 85 .84 .85
Business

C—M, C—-1

thru C-5

Industrial 72 73 .75
RT, M=1, M-2,

M—3

Notes:

.48

.56

73

.79

.86

A7

1. Where the imperviousness is significantly different from the assumed values,
a weighted coefficient should be computed using the actual percent impervious.

2. Consideration should be given to whether the soil group has been changed due

to soil compaction by heavy equipment or mixing of the surfaces and subsurface

soils

References:

1. Rossmiller, Ronald L., The Rational Formula Revisited, Proceedings
International Symposium on Urban Storm Runoff, University of Kentucky,
Lexington, Kentucky, July 28 — 31, 1980.
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Louisville, Kentucky FOR URBAN AREAS

40203-1913

Louisville and Jefferson County EXH I BIT 1 0-6 PAGE 1
M S D Metropolitan Sewer District RUNOFF CURVE NUMBERS
700 W. Liberty Street
—_—

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

Runoff Curve Numbers for Urban Areas
(See Section 10.2.3.2)

Curve Numbers for
Cover Description Hydrologic Soil Group

Average Percent
Cover e Hydrologic Condition Im i r A B c D

Fully Developed Urban Areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.):

Poor Condition (grass cover < 50%) 68 79 86 89
Fair Condition (grass cover 50% to 75%) 49 69 79 84
Good Condition %grqss cover > 75%) 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right—of—way) 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers

(excluding right of way) 98 98 98 98
Paved; open ditches (including right—of—way) 83 89 92 93
Gravel (including right—of—way) 76 85 89 91
Dirt (including right—of—way) 72 82 87 89
Western desert urban areas:
Natural desert landscaping (previous areas only) 63 77 85 88

Artificial desert landscaping (impervious weed
barrier, desert shrub with 1 to 2 inch sand

or gravel mulch and basin borders) 96 96 96 96
Urban districts:
Commercial and business 85 89 92 94 95
Industrial 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses) 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 77 82

Developing urban areas

Newly graded areas (pervious areas only,

no vegetation 77 86 91 94
Idle lands (CN’s are determined using cover types

similar to those in table 2—2c)

Reference Table 2—2a. pg.2-5 of 210-VI-TR-55, Second Ed., June 1986
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Louisville, Kentucky
40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 10-6

RUNOFF CURVE NUMBERS
FOR CULTIVATED AGRICULTURAL LANDS

PAGE 2

EFFECTIVE DATE:

JUNE 30, 2009

Cover Description

Cov e
Fallow
Row crops

Small grain

Close—seeded
or broadcast
legumes or
rotation
meadow

Treatment

Bare Soil

Crop Residue Cover (CR)
Straight Row (SR)

SR and CR

Contoured (C)

C + CR

Contoured and Terraced (C&T)
C&T and CR

SR

SR and CR
C

C and CR
C&T

C&T and CR

SR
C
C&T

Hydrologic
Condition

Poor
Good

Poor
Good
Poor
Good
Poor
Good
Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good
Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Runoff Curve Numbers for Cultivated Agricultural Lands

Curve Numbers for

Hydrologic Soil Group

A

77
76
74

72
67
71

64
70
65
69
64
66
62
65
61

65
63
64
60
63
61

62
60
61

59
60
58

66
58
64
55
63
51

Table 2—-2b. pg. 2—-6 of 210-VI-TR—-S55, Second Ed., June 1986

86
85
83

81

78
80
75
79
75
78
74
74
71

73
70

76
75
75
72
74
73
73
72
72
70
71

69

77
72
75
69
73
67

C

91
90
88

88
85
87
82
84
82
83
81

80
78
79
77

84
83
83
80
82
81

81

80
79
78
78
77

85
81

83
78
80
76

D

94
93
90

9N

89
90
85
88
86
87
85
82
81

81

80

88
87
86
84
85
84
84
83
82
81

81

80

89
85
85
83
83
80
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EXHIBIT 10-6

Louisville, Kentucky FOR OTHER UNDEVELOPED LANDS

Louisville and Jefferson County
Metropolitan Sewer District RUNOFF CURVE NUMBERS
700 W. Liberty Street

PAGE 3

40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG

EFFECTIVE DATE:

JUNE 30, 2009

Runoff Curve Numbers for Other Agricultural Lands

Cover Description

Hydrologic

Cover Type Condition
Pasture, grassland, or range — continous forage Poor
for grazing. Fair
Good

Meadow — continous grass, protected from grazing and
generally mowed for hay.

Brush — brush—weed—grass mixture with brush the
major element.

Woods — grass combination (orchard or tree farm).

Woods.

Farmsteads — buildings, lanes, driveways,
and surrounding lots.

Poor
Fair
Good

Poor
Fair
Good

Poor
Fair
Good

Curve Numbers for
Hydrologic Soil Group

A

68
49
39

30

48
35
30

57
43
32

45
36
30

59

Table 2—-2¢. pg. 2-7 of 210-VI-TR-55, Second Ed., June 1986

B

79
69
61

58

67
56
48

73
65
58

66
60
55

74

c

86
79
74

71

77
70
65

82
76
72

77
73
70

82

89
84
80

78

83
77
73

86
82
79

83
79
77

86
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Louisville, Kentucky

EXHIBIT 10-6 PAGE 4
SCS RUNOFF CURVE NUMBERS

40203-1913

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street

EFFECTIVE DATE: JUNE 30, 2009

502—-587—-0603 — WWW.MSDLOUKY.ORG

Sail Sail Soil Soil  Unclassified
Land Use Definition Group A Group B Group C Group D
High Density 89 92 94 95 93
Medium Density 77 85 90 92 87
Low Density 61 75 83 87 79
Open/Undisturbed 49 69 79 84 74

The Land Use Definitions are
conditions:

High Density -
Medium Density -
Low Density -
Open/Undisturbed —

based upon the following

85% Impervious — Commercial
65% Impervious — 1/8 Acre lots
38% Impervious — 1/4 Acre lots

Grass cover on 50% to 75% of the area
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700 W. Liberty Street

Louisville and Jefferson County EXH I BIT 1 0-6 PAG E 5

M S D Metropolitan Sewer District COMPOSITE CN'S CONNECTED
Louisville, Kentucky AN D U N CON N ECTE D

—

40203-1913
502—-587—-0603 — WWW.MSDLOUKY.ORG EFFECT|VE DATE JUNE 307 2009
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Figure 4-5 - NRCS Composite CN with connected impervious area
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Louisville, Kentucky

Louisville and Jefferson County EXHIBIT 10-7 PAGE 1
M SD Metropalitan Sewer District | MANNING ROUGHNESS
e Kontueks COEFFICIENTS, (n)
L —— |

40203-1913
502-587-0603 — WWW.MSDLOUKY.ORG EFFECT|VE DATE JUNE 307 2009
Manning’s n
I. CLOSED CONDUITS: * Range
A. Concrete pipe . . . . . . .o oo 0.012
B. Smooth wall PVC . . . . . . . . ... 0.011

C. Corrugated—metal pipe or pipe—arch:
1. 2-2/3 by 1/2 in. corrugation (riveted pipe):

a. Plain or fully coated . . . . . . . .. 0.024
b. Paved invert (range values are for 25
and 50 percent of circumference paved:
213 Flowing full under pressure . . . 0.021-0.018
2) Flowing part full, depth 0.8D . . 0.021-0.016
2. 6 by 2 in. corrugation (field bolted) . . . 0.030
D. \Vitrified clay pipe . . . . . . . .. oo 0.012-0.014
E. Cast—iron pipe, uncoated . . . . . . . . . . .. 0.013
F. Steel Pipe . . . . . . . .. 0.009-0.011
G. Brick. . . . ..o o 0.014-0.017
H. Monolithic Concrete:
1. Wood forms, rough. . . . . . . . . .. .. 0.015-0.017
2. Wood forms, smooth . . . . . . . . . . .. 0.012-0.014
3. Steel forms . . . . . ..o 0.012-0.013
I. Cemented rubble masonry walls:
1. Concrete floor and top. . . . . . . . . .. 0.017-0.022
2. Natural floor . . . . . . ... ... ... 0.019-0.025
J. Laminated treated wood. . . . . . . . ... . 0.015-0.017
K. \Vitrified clay liner plates . . . . . . . . . . .. 0.015

II. OPEN CHANNELS, NONVEGETATED LINING,
(Straight Alignment): *

A. Concrete, with surfaces as indicated:

1. Formed, no finish . . . . . . . . .. ... 0.013-0.017
2. Trowel finish . . . . . . . . . . . ... .. 0.012—-0.014
3. Float finish . . . . . .. . .. ... ... 0.013-0.015
4. Float finish, some gravel on bottom. . . . 0.015-0.017
5. Gunite, good section . . . . . . ... L. 0.016-0.019
6. Gunite, wavy section . . . . . . ... ... 0.018-0.022
B. Concrete, bottom float finished, sides as indicated:
1 Dressed stone in mortar . . . . . . . . .. 0.015-0.017
2. Random stone in mortar. . . . . . . . .. 0.017-0.020
3. Cement rubble masonry . . . . .. . . .. 0.020-0.025
4. Cement rubble masonry, plastered. . . . . 0.016-0.020
5. Dry rubble (riprap) . . . . . . . . .. ... 0.020-0.030
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Louisville and Jefferson County EXH I BIT 1 0-7 PAG E 2
M S D Metropolitan Sewer District MANNING ROUGHNESS

700 W. Liberty Street

Louisville, Kentucky COEFFIC' ENTS, (n)

40203-1913
502—-587—-0603 — WWW.MSDLOUKY.ORG EFFECTl\/E DATE JUNE 307 2009
Manning’s n
II. (CONTINUED) Range
C. Gravel bottom, sides as indicated:
1. Formed concrete . . . . . . . . . . . ... 0.017-0.020
2. Random stone in mortar. . . . . . . . .. 0.020-0.023
3. Dry rubble (riprap) . . . . . . . . .. ... 0.023-0.033
D. Brick. . . . . . . ..o 0.014-0.017
E. Asphalt:
1. Smooth . . . . . . . . . . . . ... ... 0.013
2. Rough. . . . . . .. ... ... 0.016
F. Wood, planed, clean. . . . . . . . ... . ... 0.011-0.013
G. Concrete—lined excavated rock:
1. Good section . . . . . . . . . ... . ... 0.017-0.020
2. lrreqular section . . . . . . . ..o L. 0.022-0.027

III. HIGHWAY CHANNELS AND SWALES WITH
MAINTAINED VEGETATION (Values shown
are for Velocities of 2 and 6 f.p.s.): *

A. Depth of flow up to 0.7 foot:
1. Bermudagrass, Kentucky bluegrass, buffalograss:

a. Mowed to 2 inches . . . . . . . . .. 0.070-0.045

b. Length 4—6 inches . . . . . . . . .. 0.090-0.050
2. Good stand, any grass:

a. Length about 12 inches . . . . . .. 0.180-0.090

b. Length about 24 inches . . . . . .. 0.200-0.100
3. Fair stand, any grass:

a. Length about 12 inches . . . . . .. 0.140-0.080

b. Length about 24 inches . . . . . .. 0.250-0.130

B. Depth of flow 0.7—1.5 feet:
1. Bermudagrass, Kentucky bluegrass, buffalograss:

a. Mowed to 2 inches. . . . . . . . .. 0.050-0.035

b. Length 4—6 inches . . . . . . . . .. 0.060—-0.040
2. Good stand, any grass:

a. Length about 12 inches . . . . . .. 0.120-0.070

b. Length about 24 inches . . . . . .. 0.200-0.100
S. Fair stand, any grass:

a. Length about 12 inches . . . . . .. 0.100-0.060

b. Length about 24 inches . . . . . .. 0.170-0.090
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MSD

Louisville and Jefferson County
Metropolitan Sewer District
700 W. Liberty Street
Louisville, Kentucky
40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG

EXHIBIT 10-7

COEFFICIENTS, (n)

MANNING ROUGHNESS

PAGE 3

EFFECTIVE DATE:

JUNE 30, 2009

IV.

STREET AND EXPRESSWAY GUTTERS: *

A.
B.

Concrete gutter, troweled finish

Asphalt pavement:

1. Smooth texture
2. Rough texture

Concrete gutter with asphalt pavement:

1. Smooth . . . . . . . . . .. ...
2. Rough. . . . . ... ... ... ...

Concrete pavement:

1. Float finish . . . . . . . . . . ... . ...

2. Broom finish

For gutters with small slope, where
sediment may accumulate, increase

above values of n by

OPEN CHANNELS, EXCAVATED OR DREDGED **

Manning’s n
Range

0.012

0.013
0.016

0.013
0.015

Earth, straight and uniform . . . . .
1. Clean, recently completed . . . .
2. Clean, after weathering . . . . .
3. Gravel, uniform section, clean. .
Earth, winding and sluggish

No vegetation

Earth bottom
Stony bottom

Fookr M-

No vegetation

Grass, some weeds . . . . . . .
Dense weeds or aquatic plants
in deep channels . . . . . . ..

and rubble sides .
and weedy sides .

Cobble bottom and clean sides.
roglme excavated or dredged

1.

2. Light brush on banks . . . . . .
Rock cuts

1. Smooth and uniform. . . . . . .
2. Jagged and irregular. . . . . . .

Channels not maintained, weeds

and brush uncut

1. Dense weeds, high as flow depth

2. Clean bottom,

brush on sides

3. Same, highest stage of flow .

4. Dense brush,

high stage

Minimum_ Normal Maximum
0.016 0.018 0.020
0.018 0.022 0.025
0.022 0.025 0.030
0.022 0.027 0.033
0.023 0.025 0.030
0.025 0.030 0.033
0.030 0.035 0.040
0.025 0.030 0.035
0.025 0.035 0.045
0.030 0.040 0.050
0.025 0.028 0.033
0.035 0.050 0.060
0.025 0.035 0.040
0.035 0.040 0.050
0.050 0.080 0.120
0.040 0.050 0.080
0.045 0.070 0.110
0.080 0.100 0.140
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PAGE 4

Louisville and Jefferson County EXH I BlT 1 0-7
Metropolitan Sewer District MANNING ROUGHNESS
700 W. Liberty Street
Louisville, Kentucky COEFF|CIENTS, (n)
40203-1913
502-587-0603 — WWW.MSDLOUKY.ORG

VI. NATURAL STREAM CHANNELS: **

A.  Minor streams (top width at
flood stage < 100 ft)
1. Streams on Plain

a. Clean, straight, full stage,
no rifts or deep pools. . .
b. Same as above, but more
stones and weeds . . . . .
c. Clean, winding, some
pools and shoals . . . . .
d. Same as above, but some
weeds and stones . . . . .
e. Same as above, lower

stages, more ineffective
slopes and sections . . . .
f. Same as 4, more stones .
Sluggish reaches,
winding, deep pools . . . .
h. Very winding reaches, deep
pools, floodways with
heavy stand of timber
and underbrush . . . . ..
2. Mountain streams, no vegetation
in channel, banks usually steep,
trees and brush along banks
submerged at high stages
q. Bottom: gravels, cobbles,
few boulders . . . . . . ..
b. Bottom: cobbles with
large boulders . . . . . . .
B. Flood Plains
1. Pasture, no brush
a. Short grass . . . . . . ..
b. High grass . . . . . . . ..
2. Cultivated area

a. No crop . . ... ... ..
b. Mature row crops . . . . .
C. Mature field crops . . . . .
5. Brush
a. Scattered brush, heavy
weeds . . . . .. ... ..
b. Light brush and trees in
winter. . . . . ... oL
C. Light brush and trees in
summer. . . . ... oL
d. Med. to dense brush, in
winter. . . . . . ...
e. Medium to dense brush, in
summer . .. ... ...

Minimum _Normal  Maximum
0.025 0.030 0.033
0.030 0.035 0.040
0.033 0.040 0.045
0.035 0.045 0.050
0.040 0.048 0.055
0.045 0.050 0.060
0.050 0.070 0.080
0.075 0.100 0.150
0.030 0.040 0.050
0.040 0.050 0.070
0.025 0.030 0.035
0.030 0.035 0.050
0.020 0.030 0.040
0.025 0.035 0.045
0.030 0.040 0.050
0.035 0.050 0.070
0.035 0.050 0.060
0.040 0.060 0.080
0.045 0.070 0.110
0.070 0.100 0.160
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EXHIBIT 10-7

Louisville, Kentucky

PAGE 5

Louisville and Jefferson County

M SD Metropolian Sever Distrct | MANNING ROUGHNESS
ille. kenuery | COEFFICIENTS, (n)
_ 40203-1913

502-587-0603 — WWW.MSDLOUKY.ORG EFFECTIVE DATE: JUNE 30, 2009

VI. (CONTINUED)

4. Trees Minimum Normal Maximum
A. Dense Willows, summer,
straight. . . . . . . .. .. 0.110 0.150 0.200
B Cleared land w/ stumps,
no sprouts . . . . . . . .. 0.030 0.040 0.050
C. Same as b., with heavy
growth of spouts . . . .. 0.050 0.060 0.080
D Heavy timber, a few down
trees, little undergrowth, 0.080 0.100 0.120
flood stage below branches
E. Same as d., with flood
stage reaching branches . 0.100 0.120 0.160
C. Major Streams (top width at flood
stage > 100 ft). The n value is
less than that for minor streams
of similar description, because
banks offer less effective resistance.
1. Regular section with no
boulders or brush . . . . . . .. 0.025 *kokkk 0.060
2. lrregular and rough section . . . 0.035 KAk 0.100

* SOURCE:
KENTUCKY DEPARTMENT OF HIGHWAYS DESIGN MANUAL
EFFECTIVE DATE 3-77, EXHIBIT 2—-507.1
MANNING ROUGHNESS COEFFICIENTS, n

** SOURCE:
KENTUCKY DEPARTMENT OF HIGHWAYS DESIGN MANUAL
EFFECTIVE DATE 01-01-93, EXHIBIT DR—05.901
MANNING ROUGHNESS COEFFICIENTS, n
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11.1

11.2

CHAPTER 11
PRIVATE DEVELOPMENT DRAINAGE
PLAN SUBMITTAL REQUIREMENTS

PURPOSE

This chapter delineates the purpose and legal responsibility through KRS Chapter 76 and
the Louisville-Jefferson County Planning Commission Development Code whereby MSD
reviews and approves private development plans. Drainage systems should be designed in
accordance with the applicable provisions of this and other chapters of this Design
Manual and the requirements of the Floodplain and Erosion Prevention and Sediment
Control (EPSC) Ordinances. Plans and specifications submitted for review should meet
or exceed the minimum construction plan standards as outlined in Section 11.4.
Procedures and applicable forms may be retrieved from http://www.msdlouky.org/.

The review primarily examines the development for the following:

a. Potential impacts to upstream, downstream, and adjacent properties.

b. Adequacy of drainage system outlet.

c. Public or "defined" outlet for drainage.

d. Floodplain impact.

e. Erosion Prevention and Sediment Control

f.  Adherence to any applicable composite drainage master plan criteria.

PLANS SUBJECT TO REVIEW AND APPROVAL

MSD has developed checklists to assist in the submittal process. The checklist forms,
which are updated periodically, can be downloaded from the MSD web page. For each
situation shown below, the applicable checklist is listed. In all cases, an initial “Plan

Review Application” will be submitted.

11.2.1 Preliminary Plans for the Louisville-Jefferson County Planning Commission
and Board of Zoning Adjustment

a. Request for change of zoning plans.

b. Conditional use permit plans.

Effective: 08/09 11-1



c. General district development plans.

d. Detailed district development plans.

e. Preliminary subdivision plans (major subdivision).

f.  Board of Zoning Adjustment plans.

g.  Submit Preliminary Plan Checklist
11.2.2  Technical Review Committee

Reviews preliminary subdivision plans that require no zoning changes.
11.2.3  Minor Subdivision Plats

Subdivision plats dividing tracts of land into two (2) or more lots not designated
by the Planning Commission as a major subdivision.

11.2.4  Site Construction Plans
a. Commercial Tracts
b. Industrial Tracts
c. Fills and/or excavations not related to building construction
d. Floodplain Encroachments
e. Stream Crossings
f. Roadway Projects
g.  Submit Site Plan Review Checklist
11.2.5 Subdivision Construction Plans (Major Subdivision)
Subdivision construction plans shall be reviewed and approved in accordance

with the Louisville and Jefferson County Development Code, Metropolitan
Subdivision Regulations. Submit Subdivision Review Checklist.

Effective: 08/09 11-2



11.2.6

11.2.7

11.2.8

Record Plats

Submit in accordance with Metropolitan Subdivision Regulations.

Single Family Construction Plans

a. Lots located in the 100-year F.E.M.A. or Local Regulatory floodplain.

b. Lots not in a recorded subdivision or lots with sensitive features.

c. Lots in a recorded subdivision with construction restrictions (i.e.
minimum opening elevations, lowest finished floor elevations, steep
slopes and geotechnical evaluations, etc.) on the recorded plat.

Industrial Waste/Hazardous Materials Spill Prevention and Control Plans

Submit an information checklist available by contacting MSD.

11.3 LEVELS OF REVIEW

11.3.1

11.3.2

Preliminary Plan Approval

Plans specifically prepared for the Planning Commission or the Board of
Zoning Adjustment (BOZA) showing conceptual drainage conditions which
identify and address potential impacts on public sewer and drainage facilities
shall be submitted for MSD review. If significant or sensitive features exist on
a site, see Chapter 12, a conceptual EPSC plan will also be required. Plans
must receive MSD's stamp of approval in order to be placed on the Planning
Commission Land Development and Transportation Committee or BOZA
docket. The Preliminary Plan Checklist must be submitted before MSD will
review the plans.

Construction Plan Approval

Plans for which building or construction permits are being sought must be
reviewed and approved by MSD prior to obtaining these permits. Either the
MSD Subdivision Review Checklist or the Site Plan Review Checklist must
be submitted, as well as Detention Checklist and EPSC ChecKlist.

114 MINIMUM CONSTRUCTION PLAN SUBMITTAL STANDARDS

11.4.1

Effective:

Major Subdivision Plans

All correspondence and plan submittals should reference the Water

08/09 11-3



Management Number as assigned by MSD’s Development Plan Review
Team.

Major Subdivision Plans for the development of more than four (4) lots require
dedication of roadways for access.

All plans must be submitted on 24 x 36 inch sheets.

Submit “Extension of Stormwater Boundary Agreement” with Corporate
Resolution and plat showing development boundaries (if applicable).

114.1.1 Cover Sheet

a. Location Map with the site outlined.

b. Title Block: Title of Subdivision, name and address of
developer, name address and email address
of Engineer, date of preparation, revision
dates.

c. Index of Sheets and Legend

d. Engineer's and Land Surveyor's seals, signatures, and dates

e. Water Management Number: As assigned by MSD’s
Development Plan Review Team

f. Utility Notes
11.4.1.2 Composite Drainage Plan

a.  Topography: = Minimum Scale 1" = 100" with existing
contours at 2-foot intervals, NAVD 88 datum.
Contours to extend a minimum of 50 feet
beyond property lines.

b.  Proposed Street rights-of-way, street names,
Development: street centerline stationing, lot lines, lot
numbers, property boundary, existing drainage
structures, proposed drainage structures
(labeled by number or other designation) and
easements with widths shown.

c.  Hydrologic Designate drainage areas

Effective: 08/09 11-4



Data: (in acres) to individual inlets, and off-site
drainage areas (acres), which generate through
drainage.

d.  Pipe Chart: Pipe number, drainage area, coefficient of
runoff (c), time of concentration, intensity,
discharge (Q), size, length, slope, capacity,
velocity, and headwater depth for both the 10-
year and 100-year Qs.

e.  100-year FEMA and Local Regulatory floodplain and
conveyance zone, if applicable, with flood elevations noted.

g. Identification of outlet system.
11.4.1.3 Grading and Erosion Prevention and Sediment Control Plan
a.  Existing and Proposed Contours

b.  Erosion Prevention and Sediment Measures (Reference Chapter
12 and EPSC ChecKlist).

c.  Proposed Development: Street rights-of-way, street names,
street centerline stationing, lot
lines, lot numbers, property
boundary, existing drainage
structures, proposed drainage
structures (labeled by number or
other designation) and easements.

d.  Grading Plan may be combined with Composite Drainage Plan
provided the plan remains legible.

e.  Areas of slope greater than or equal to 20% shall be identified.

f. Stream Buffers if applicable.

g.  Limits of disturbance and number of acres disturbed.
11.4.1.4 Plan and Profile (Road) Sheets

Plan View

a.  Catch Basins: Line and station number (structure number),
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g.

Pipes:

Headwalls:

Ditches and
Swales:

Easements:

Utilities:

grate type and elevation, and invert elevation.

Length, size, type, slope, pipe number or
designation.

Type, invert elevation.

Number or designation, type, stations

Type, size, existing with deed book and page
numbers, proposed.

Existing and proposed (including sanitary
SEWErs).

Other drainage structures to be labeled accordingly.

Profile View

a.

b.

Storm lines and structures to be shown on road profiles.

Utility and sanitary sewer crossings.

11.4.1.5 Storm Drainage Profiles (pipes, ditches, box culverts)

a.

b.

Effective: 08/09

Catch Basins:

Pipes:

Ditches:

Headwalls:

Station or number, type, grate type and
elevation, invert elevation, and headwater
elevation (10 and 100 year).

Length, size, type, class, grade, line number if
applicable, HGL (10 and 100 year).

Type
Grade
Flow line elevation at grade changes (P.V.I)
Design Depth
Mannings “n”

Slope

10 and 100 year discharge depths
Channel Shear Stress

Type and invert elevation.
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Effective:

11.4.1.6

11.4.1.7

08/09

e.  Existing and proposed ground surfaces.
Standard Detail Sheet

Reference sections 4.4.1 and 4.4.6 for the incorporation of MSD
Standard Drawings and Special Details unique to the project. If pre-
cast structures are used from sources not on the current MSD Pre-
approved source list, then shop drawings of the structures must be
approved by MSD prior to construction.

Additional Submittal Items

a. Specifications — All storm drainage construction is expected
to conform to MSD Standard Specifications. Any
deviations from the specifications must be noted on the
plans and be approved by MSD.

b.  Quantities - Detailed breakdown of all items, related to storm
drainage construction needed by MSD to determine the amount
of the subdivision bond.

c.  Approved Preliminary Plan - including sanitary sewer layout.

d.  Clearing and Grading Plan - required if site clearing and
grading is to precede approval.

e.  Detention Basin Calculations - if applicable and in
accordance with the provisions of Chapters 10 and 12.

f. Highway Encroachment Permit - (if applicable).
All construction plans for major subdivisions shall conform to
Article 6 of the Louisville and Jefferson County Planning
Commission Subdivision Regulations.

g.  Section 404 Permit - (if applicable) from the U.S. Army Corps
of Engineers.

h.  Application for Water Quality Certification - (if applicable)
from the Commonwealth of Kentucky, Natural Resources and
Environmental Protection Cabinet, Department for
Environmental Protection, Division of Water - Water Quality
Branch.
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i. Application for Permit to Construct Across or Along a
Stream - (if applicable) from the Commonwealth of Kentucky,
Natural Resources and Environmental Protection Cabinet,
Department for Environmental Protection, Division of Water -
Floodplain Management Section - Water Resources Branch.

J- Copy of Demolition Permit or General Permit (if applicable).
k.  Copy of Approval Letter for private WWTP (if applicable).
i Request for sanitary sewer capacity.

11.4.1.8 Submittal
Two sets of construction plans and specifications are to be submitted
for initial review by MSD. Variations from the Minimum
Construction Plan Submittal Standards will require prior approval
from MSD. Any conditions of the Approved Preliminary Plan (such
as geotechnical report, state approvals, etc.) must be addressed at the
time of construction plan submittal to MSD.

11.4.2 All Other Development Plans (Site, etc.)

Submit “Extension of Stormwater Boundary Agreement” with Corporate
Resolution and plat showing development boundaries (if applicable).

11.4.2.1 Existing Topography Plan

This plan shall conform to Development Code Section 8.1.B.4
requirements with the following additional data:

a.  Spot elevations at critical points.
b.  100-year FEMA Floodway and Local Regulatory floodplain
and conveyance zone, if applicable, with flood elevations

noted.

c.  Off-site drainage area in acres, which generate through
drainage.

11.4.2.2 Proposed Development and Grading Plan

This plan may be combined with the plan described in paragraph
11.4.2.1 if existing features can still be discerned. This plan shall also
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conform to the requirements of Section 8.1.B.4 of the Development
Code with the following additional data:

a. Revised hydrologic data, runoff calculations, and detention
basin design, if applicable.

b.  Hydraulic data, such as pipe charts and ditch data on profiles,
showing quantity of flow, velocities, and degree of protection.

c.  Erosion prevention and sediment control measures and details.

d.  Show public outlet and evaluate capacity of downstream
facilities.

e.  Proposed easements for through drainage, detention facilities,
and/or offsite increase in runoff.

f. Note specific conflicts with other utilities.

g.  Written explanation of any proposed deviation from Planning
& Design or MSD policies, standards, or design criteria and
any supplemental data that would aid the understanding of the
proposed plan work.

h.  The stamp of a professional engineer licensed in Kentucky
shall be affixed to the plan when the proposed facilities affect
public drainage, downstream properties, Regulatory
Floodplain or detention.

11.5 INSPECTION OF MAJOR SUBDIVISION CONSTRUCTION

11.5.1

11.5.2

Effective:

General

MSD has a program of on-site inspection for the construction of public
drainage systems in public rights-of-way or public easements. Drainage
construction may begin following MSD approval of the construction plans and
issuance of a Site Disturbance Permit.

Inspector Assignment
Construction of drainage structures and pipes shall not begin in a development
until a MSD inspector has been assigned to the construction site. In certain

situations, which will be identified during construction plan review, full-time
inspection may be required. In the event that MSD personnel are not available
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to provide the level of inspection necessitated by a contractor's schedule, the
owner may retain (at the owner's expense) an independent inspector working
under the direct supervision of a professional engineer approved by MSD. The
independent inspector will be required to certify to MSD that the materials and
methods of construction are in compliance with the approved plans and
specifications. Arrangements for owner-provided inspection including
schedule and level of effort must be approved by MSD in advance. MSD
inspector shall be present during testing.

MSD requires three (3) working days advance notice to schedule an inspector
for a project. To schedule an inspector, please fax the “Notice of Construction
Form” to MSD.

11.5.3 Construction Plan Revisions

MSD will require the final approved construction plans bearing the Engineer's
original seal, signature, and date prior to beginning storm drainage
construction. Deviations from approved construction plans as a result of
unexpected field conditions will require documentation and approval by MSD.
To obtain this approval, the developer’s engineer should submit a marked print
of the plans showing the proposed revisions to MSD for review.

11.54 Subdivision Bond

In accordance with the Metropolitan Subdivision Regulations, MSD sets the
drainage portion of the subdivision bond at 100% of the estimated construction
cost consistent with past practice. When projects constructed under MSD
drainage inspection are completed, they may have the drainage bond reduced to
20% of the estimated construction cost. When a subdivision is finished and at
least 80% of the lots have been developed, the subdivision bond may be
released following satisfactory inspections by the Board of Health, the local
Fire Department, MSD and the Public Works Department.

11.5.5 Construction Initiation

Recognizing the developer's need to initiate construction in a timely fashion,
MSD will allow certain construction activities to proceed prior to the approval
of the entire set of construction plans. General clearing and site grading, not
involving construction of drainage structures, roadway grading, nor
significantly affecting existing drainage in the area, may be performed
following approval of a Grading and EPSC Plan by MSD, Jefferson County
Department of Public Works and the Planning Commission and the issuance
of the necessary work order. A Grading Plan, prepared by a licensed engineer,
must be submitted if site clearing and grading is to proceed prior to
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construction plan approval. The three working days notice of construction
form must also be submitted before clearing and grading can begin. Erosion
prevention and sediment control measures in accordance with Chapter 12 of
this design manual must be clearly described on the plan and must be installed
prior to initiating any construction at the project site. Application for approval
of a Clearing and Grading Plan may be made at the time of construction plan
submittal to MSD. A notice of violation and stop-work order may be issued
for failure to implement proper EPSC measures.

11.6 FEES
11.6.1 Plan Review Fees

Only applicable to development outside MSD stormwater service area
including the Cities of Anchorage, Jeffersontown, Prospect, Shively, and St.
Matthews. These fees must be paid prior to MSD’s approval of the plans.
Additionally, fees may be required for sites with extensive review of
hydrologic and hydraulic modeling.

11.6.2  Stormwater Fees
11.6.2.1 Regional Facility Fee

This is a stormwater impact fee, paid by the developer on sites where
MSD has determined on-site detention will not be required. This fee
allows the developer to pay a proportionate share of MSD’s cost of
constructing Regional Stormwater Detention Facilities. For
development outside MSD’s drainage service area, a twenty percent
(20%) surcharge will be added to the regional facility fee.

11.6.3 Compensation Fees

Fees are applicable to sites in floodprone watersheds where runoff volume
compensation is required.
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CHAPTER 12
EROSION PREVENTION AND SEDIMENT CONTROL

12.1 PURPOSE OF THIS CHAPTER

This chapter of the MSD Design Manual provides the user with the tools to meet the
requirements of the Jefferson County Erosion Prevention and Sediment Control
(EPSC) Ordinance. Some of the information contained in this chapter, such as the
application forms, and checklists are available in digital format and can be downloaded
from www.msdlouky.org. Sensitive Features information can be obtained by consulting
the LOJIC Standard Information Map at www.lojic.org.

This chapter also establishes requirements to be used when preparing plans for
minimizing soil erosion and sedimentation during and after construction of any land
development, improvement or retrofit project. Guidelines on how to select and design
EPSC Best Management Practices (BMPs) for specific construction activities have been
developed in accordance with several references from across the country. Sections 12.5,
12.6, and 12.7 are organized as collections of BMP sheets. Each sheet describes a
particular BMP, appropriate applications, design and implementation measures,
and maintenance requirements.

12.2  OVERVIEW OF EPSC ORDINANCE AND REQUIREMENTS

The EPSC Ordinance requires that an EPSC plan be developed and be approved by MSD.
A Site Disturbance Permit should also be obtained from MSD prior to initiating
construction or land disturbing activities that are in excess of 2,000 square feet and are
situated closer than 50 feet to a drainageway,

The Ordinance also establishes standards for the design of EPSC plans to minimize the
adverse impact and offsite degradation that may result from construction site runoff.

There are two types of EPSC plans that may be required as part of an application for
approval of a land disturbing activity: Concept EPSC plans and Detailed EPSC plans.

e Concept EPSC plans are a preliminary presentation of techniques, measures, and
controls intended to prevent erosion and control sedimentation arising from land
disturbing activities on a specific development site or parcel of land.

e Detailed EPSC plans are required at the construction plan stage for all land disturbing
activities. The detailed EPSC plan shall contain the information required by the MSD
EPSC Detailed Construction Plan Checklist, and if Sensitive Features are
identified, a narrative description of how the delineated Sensitive Features will be
protected when conducting the proposed land-disturbing activity must be included on
the plans. Submit the MSD EPSC Detailed Construction Plan Checklist with the
detailed EPSC plans for review and approval.
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e Tree Removal only: A Site Disturbance Permit will not be required for a site where
trees are removed by hand tools and the stumps are left in place. Equipment shall
disturb ground cover or distub sensitive features.

12.3 SENSITIVE FEATURE IDENTIFICATION
Sensitive Features include land containing any one the following features:

e Local Regulatory Floodplain and Conveyance Zone as defined by local ordinance
(Reference Section 10.4 for more details).

e Stream corridors (including blue line and intermittent) as mapped by United
States Geological Survey.

e Karst features with a well-defined surface opening (such as a cave, sinkhole,

vadose shaft, or other karst anomaly).

Lakes and impoundments.

Jurisdictional wetlands as determined by the US Army Corps of Engineers.

Slopes greater than 20%.

“Erodible” and “severely erodible” soils as determined by the Natural Resources

Conservation Service.

e Sites with the potential to drain stormwater directly into a sensitive feature listed
above (including any designated buffer area for that feature) or into a designated
greenway.

12.4 EPSC PLAN DEVELOPMENT STANDARDS

EPSC plans shall be developed to achieve an 80% design removal efficiency goal. When
a site is completely denuded of vegetation, the structural and nonstructural EPSC
measures are designed to trap 80% of the total suspended solids (TSS) that are generated
by the site. The design storm event associated with this level of control is the 10-year 24-
hour NRCS Type Il storm event. NRCS procedures should be used to determine runoff
amounts. It is important to note that when a BMP is designed for this event, it will have a
greater trapping efficiency for more frequent events (i.e., 2-year storm).The Rational
Method may be used when using the design aids.
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Each EPSC Plan must delineate the following elements:

All Sensitive Features as defined above.

Potential sources of sediment that may potentially leave the site

The location and depth of all structural and non-structural BMPs necessary to
achieve the 80% design removal efficiency goal and protect the Sensitive Features
Installation and maintenance of required BMPs

The sequencing of construction activities to be utilized on the project

Standard EPSC notes ( see exhibit)

MSD Standard Drawing Numbers for EPSC BMPs used on the plan.

Primary BMPs receiving over one acre of contributing watershed must have

calculations demonstrating that the BMP achives a Total Suspended Solids (TSS)
removal efficency of 80% or greater.The following non-structural site

management practices shall be utilized during construction : :

Minimize site disturbance to preserve and maintain existing vegetative cover;
Limit the number of temporary access points to the site for land disturbing
activities;

Phase and sequence construction activities;

Locate temporary and permanent soil disposal areas, haul roads, and construction
staging areas to minimize erosion, sediment transport, and disturbance to existing
vegetation.

Detailed EPSC plans shall comply with the following standards and review criteria:

Effective:

Sediment Tracking Control. Stabilized construction entrances shall be located and
utilized at all points of ingress/egress on a construction site. The transfer of soil,
mud and dust onto public rights-of-ways shall be prevented.

Construction Dewatering Operations. Whenever construction dewatering
operations are required on a site, they shall be conducted according to the
specifications set forth in this Manual, the Standard Specifications and Drawings.
Crossings of waterways during construction shall be minimized and approved by
MSD. Encroachment into stream buffers, riparian areas, and wetlands shall be
avoided.

Topsoil shall be stockpiled and preserved from erosion or dispersal both during
and after site grading operations.

Temporary Stabilization Measures. Where construction or land disturbance
activity will or has temporarily ceased on any portion of a site, temporary site
stabilization measures shall be required as soon as practicable, but no later than 14
calendar days after the activity has ceased.

Final Stabilization. Final Stabilization of the site shall be required within 14
calendar days of construction completion.

Temporary Structural Controls installed during construction shall be designed to
accomplish maximum stabilization and control of erosion and sedimentation, and
shall be installed, maintained, and removed according to the specifications set
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forth in the MSD Design Manual, Standard Specifications and Standard
Drawings. All temporary structural controls shall function as designed when
controlling the peak runoff resulting from the storm event identified in the MSD
Design Manual, Standard Specifications and Standard Drawings.

e All Permanent Structural Controls, including drainage facilities such as channels,
storm sewer inlets, and detention basins, shall be designed according to the
standards set forth in the this Manual, the Standard Specifications and Drawings.

e Show BMPs for existing and proposed grading/topography.

e Ifasite is over 5 acres and/or the site is to undergo significant topography
changes, a series of progressive EPSC plans will be required to demonstrate the
changing nature of the site. For example, if a site’s current topography slopes to
the east but in the proposed condition it will slope to the west, then two or more
EPSC plans depicting this transition will be needed. Furthermore, other
intermediate BMPs such as sediment laden or clean water diversion ditches,
sediment traps, and basins may be needed as the site transitions to the final
condition.

e Ifa change in topography necessitates the relocation of a sediment basin, an
interm plan and phasing sequence will be required to show how EPSC will be
mantinaed during the transition.

To encourage the development and testing of alternative EPSC BMPs, alternative
management practices that are not included in the MSD Design Manual, Standard
Specifications and Standard Drawings may be allowed upon review and approval. To use
an alternative BMP, submit substantial evidence that the proposed measure will perform
at least equivalent to a currently approved control contained in the MSD Design Manual,
Standard Specifications and Standard Drawings. Evidence may include, but is not limited
to, peer-review by a panel of licensed professional engineers and research results as
reported in professional journals or other literature.

If MSD finds the alternative BMP has failed or is inadequate to contain sediment onsite,

the alternative BMP shall be removed and replaced with a BMP approved by MSD and
found in the MSD Design Manual, Standard Specifications and Standard Drawings.
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12.5 EROSION PREVENTION MEASURES

Erosion prevention measures shall be used during and after construction site preparation
in order to safely convey clean water to storm drains or adequate watercourses. One or
more measures should be utilized as appropriate during the project's construction phase.
Such measures may include but are not limited to: phasing and construction sequencing,
surface roughening, temporary seeding, mulching, matting, and geotextile blankets. Each
of these measures is discussed in the sections to follow.

In addition to site-specific erosion control measures, the grading plan should include the
following general measures as a minimum:

Effective:

The finished cut and fill slopes to be vegetated should not be steeper 3H:1V.
Cuts or fills should not be so close to property lines as to endanger adjoining
property without adequately protecting such properties against erosion,
sedimentation, slippage, settlement, subsidence, or other damages.

Subsurface drainage should be provided in areas having a high water table to
intercept seepage that would affect slope stability, bearing strength or create
undesirable wetness.

No fill shall be placed where it can slide or wash onto another property.

Fill shall not be placed adjacent to channel banks where it can create bank failure,
reduce the capacity of the stream, or result in downstream sediment deposition.
All borrow and disposal areas should be included as part of the grading plan.
Adequate channels and floodways should be provided to safely convey increased
runoff from the developed area to an adequate outlet without causing significant
channel aggradation, degradation, or increased off-site flooding.

The site should be graded to direct flows to appropriate controls.
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12.5.1

Surface Roughening EPM-1: SR

Slope
Protection

Waterway Surface Enclosed Large Flat Areas Borrow Adjacent
Protection  Protection Drainage Areas Propertie

S

DESCRIPTION

Surface roughening is the creation of horizontal grooves, depressions, or steps that run
parallel to the contour of the land. The purpose is to aid in the establishment of
vegetation cover from seed, reduce runoff velocity, increase infiltration, reduce
erosion, and provide sediment trapping.

The following surface roughening measures are approved for use: tracking (driving a
crawler tractor up and down a slope, leaving the cleat imprints parallel to the slope
contour) as shown in Standard Drawing EC-04-01; stair-step grading as shown in
Standard Drawing EC-05-02; and slope grooving (using disks, spring harrows, or teeth on
the bucket of a front-end loader) as shown in Standard Drawing EC-06-01.

APPLICATION

e  Construction slopes where seeding, planting, and mulching to stabilize soils.
e Graded areas with smooth, hard surfaces, and the potential for erosion.

APPROACH

Cut slopes with a gradient steeper than 3H:1V but less than 2H:1V should be stair-step
graded or groove cut. Stair-step grading works well with soils containing large amounts of
small rock. Stairs should be wide enough to work with standard earth moving equipment.
Grooving can be done by any implement that can be safely operated on the slope,
including those described above. Grooves should not be less than 3 inches deep or more
than 15 inches apart.

Fill slopes with a gradient steeper than 3H:1V but less than 2H:1V should be compacted
every 9 inches of depth. The face of the slope should consist of loose, uncompacted fill 4

Effective:

07/15

12-6




12.5.1

Surface Roughening EPM-1: SR

to 6 inches deep that can be left rough or can be grooved as described above, if necessary.

Any cut or filled slope that will be maintained should have a gradient less than 3H:1V and
in no case greater than 2H:1V. Such a slope can be roughened with shallow grooves
parallel to the slope contour by using normal tilling. Grooves should be close together
(less than 10 inches) and not less than 1 inch deep.

Immediately seed and mulch roughened areas to obtain optimum seed germination
and growth. Use erosion control blankets or turf reinforcement mats on long (>50
feet) steep (>2H:1V) slopes as necessary, or hydroseed.

MAINTENANCE

e Inspect roughened surfaces every seven days and within 24 hours after each rain
event that produces 0.5 inches or more of precipitation for rills and washes. Fill
these areas slightly above the original grade, then reseed and mulch or cover
with blanket or mat as soon as possible.

LIMITATIONS

e Surface roughening may not be appropriate for certain soil types including
sandy, steep, or shallow soils.

e Surface roughening, seeding, and mulching may need to be repeated after
significant rain events.

e Excessive surface roughening may be undesirable when area is to be mowed.

Effective:
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12.5.2

BENCH TERRACING

EPM-2: BT

DIRECT WATER TO

LEVEL
REVERSE SLOP

OR

EQUATION FOR HORIZONTAL AND VERTICAL INTERVALS

STABLE OUTLET

HI =VI X 100

S
VIm= aS+b
WHERE a =0.5 FOR LOUISVILLE
b=1 FOR ERODIBLE CONDITION

2 FOR RESISTANT SOILSWITH GOOD COVER,

S = AVERAGE LAND SLOPE IN PERCENT
HI= HORIZONTAL INTERVAL BETWEEN TERRACES
VI =VERTICAL INTERVAL BETWEEN TERRACES T

Slope
Protection

Waterway
Protection

Enclosed
Drainage

Surface
Protection

Large Flat Areas Borrow

Areas

Adjacent
Propertie
s

DESCRIPTION

Bench terraces are permanent earth embankments or ridges constructed along the face of a
slope at regular intervals creating a stair-step effect. Bench terraces reduce slope lengths
and direct surface runoff to stable outlets. The stair-stepping effect will help vegetation
establish and also trap eroding soil from the above slope. The proper orientation of a
bench terrace is shown in Exhibit 12-1 in Supplemental Section D.

APPLICATION

e  Construction slopes steeper than 3:1.
e Graded areas where the length of slopes needs to be reduced by terracing.

APPROACH

Bench terraces are designed for highly erodible, steep slopes ranging from 3:1 to 1.5:1,
and should not be constructed on slopes with sandy or rocky soils. They are effective only
where there are suitable runoff outlets such as grassed waterways, or piped outlets.

The design of a bench terrace system involves proper spacing and location. Terrace
spacing is expressed as the vertical distance between the channels of successive terraces.
For each terrace, the spacing is the vertical distance from the top of the hill to the bottom
of the channel, commonly known as the vertical interval or VI. Although the horizontal
spacing is useful in determining row arrangement, the VI is more convenient for terrace
layout and construction.

Effective:
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12.5.2

BENCH TERRACING EPM-2: BT

Terrace spacing is expressed by the empirical formula:

Vl=aS+b
Where:
VI = vertical interval between consecutive terraces in ft.,
a = constant for geographical location (0.5 for Louisville),
b = constant for soil erodibility (1 for erodible conditions, 2 for
resistant soils with good ground cover), and
S = average land slope in percent

The horizontal interval HI or bench width can be calculated by the formula:
HI = VIx 100/S
Where:
HI = horizontal interval of each terrace in ft.,

VI = vertical interval between consecutive terraces in ft., and
S = average land slope in percent.

MAINTENANCE e Periodically inspect seeded areas, particularly after rain events, for rills and
washes.
e Remove debris from outlets and excessive silt from terraces.
e Inspect benches for destabilizing gully formation. Gullies may require rock
placement to stabilize the area.
e Reseed and mulch as necessary.
LIMITATIONS e Bench terracing is not applicable for sandy or rocky soils.
e  Must only be used when adequate drainage channels and runoff diversions are
provided.
Effective: 07/15 12-9



12.5.3 TEMPORARY SEEDING EPM-3: TS

Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties
The purpose of temporary seeding is to reduce erosion and sedimentation by stabilizing
DESCRIPTION disturbed areas that would otherwise lay bare for long periods of time (>14 days) before
they are worked or stabilized. Temporary seeding is also used where permanent
vegetation growth is not necessary or appropriate.

APPLICATION e Apply to areas left in rough grade condition that will not be disturbed for 14
days or more
APPROACH Any disturbed areas that will not be worked for 14 days or more must have temporary

cover applied by the 14th day. Seeded areas should be covered with mulch to provide
protection from the weather. If the vegetation does not grow quickly or thick enough to
prevent erosion, the area should be re-seeded as soon as possible. Seeded areas should be
kept adequately moist. Irrigate the seeded area if normal rainfall is not adequate for the
germination and growth of seedlings. Water seeded areas at controlled rates that are less
than the rate at which the soil can absorb water to prevent runoff. Runoff of irrigation
water, waste water, and fuel can cause or worsen erosion. Seed selection should be based
on the requirements of the MSD Standard Specifications and applied at recommended
rates.

MAINTENANCE e Inspect frequently for the first six weeks following planting to assure seed is
adequately moist and to determine if vegetation is uniform and dense.
e Damaged areas should be repaired, fertilized, seeded, and mulched where
appropriate.

Effective: 07/15 12-10




LIMITATIONS e Some types of grasses (e.g. annual rye) may outcompete desirable permanent
vegetation.
e Uneven application may cause patchy growth and erosion. Over application of
fertilizer or lime causes stormwater runoff pollution.
Areas to be seeded may require compaction, disking, or other activity to prepare
the seedbed.

Effective: 07/15 12-11



12.5.4

MULCHING EPM-4: M

Slope

Protection

Waterway Surface Enclosed Large Flat Areas Borrow Adjacent
Protection Protection Drainage Areas Propertie

S

DESCRIPTION

Mulching is a temporary soil stabilization erosion control method where materials such as
grass, straw, cellulose, wood chips, wood fibers, or other suitable materials are placed
on the soil surface. In addition to stabilizing soils, mulching can enhance the absorption of
water by the soil, reduce evaporation losses, regulate soil temperatures and reduce the
speed of stormwater runoff over an area. Mulching is used in conjunction with seeding
and hydroseeding of critical areas for the establishment of temporary or permanent
vegetation.

APPLICATION

e Temporary stabilization of freshly seeded and planted areas, or during periods
unsuitable for growing permanent vegetation.

e Short-term ground cover on steep slopes to reduce rainfall impact, decrease the
velocity of sheet flow, and trap sediment.

Effective:

07/15
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APPROACH

Erosion control mulching may be used on level areas, slopes up to 50%, and in waterways
with caution. Where soil is highly erodible, nets should only be used in connection with
organic mulch, such as straw and wood fiber.

Mulch is an effective temporary ground cover when the establishment of vegetation is
improbable due to severe weather conditions (winter conditions), poor soil, or steep
slopes. If using mulch for temporary ground covers without seeding, the mulch
should be applied to an appropriate depth for the material used and should have
greater than 95% coverage of the soil surface. On steep slopes (>2.5H:1V), or where
the mulch is susceptible to movement by wind or water, the mulch should be
hydraulically applied or the mulch should be anchored appropriately (e.g. covered
by degradable netting).

MAINTENANCE

Avoid traveling on mulched and seeded areas.

e Periodically inspect mulched and seeded areas, particularly after rainfall events,
for damage or deterioration. Replace as necessary.

e Continue inspections until vegetation is established.

LIMITATIONS

Organic mulches tend to lower the soil surface temperature, and may delay
germination of some seeds.

e Organic mulches may also affect the pH of the soil.

Mulching of waterways may cause flow impediments at water inlets and is not
appropriate for areas that receive high stream flows.

Effective:
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12.5.5

EROSION CONTROL BLANKETS AND EPM-5:
TURF REINFORCEMENT MATS ECB/TRM

Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties
A variety of Rolled Erosion Control Products (RECPs) are available for the stabilization of
DESCRIPTION seeded slopes and channel banks. MSD distinguishes between the different types of

products using two categories: Erosion Control Blankets (ECBs) and Turf Reinforcement
Mats (TRMs).

ECBs and TRMs are preferred alternatives to traditional hard channel protection such as
concrete, riprap, gabions and revetment mattresses. These products improve the quality of
stormwater discharges by creating a stronger, vegetated armament that filters the flow,
allows infiltration, and protects and encourages the establishment of wildlife habitat.
This BMP prevents soil erosion, promotes seed germination, protects young vegetation
and prevents seed or mulch from washing away. The proper orientation of netting and
matting is shown in Standard Drawing EC-07-01.

ECBs are used for the temporary stabilization of soil immediately following seeding until
the vegetative cover has grown and become well established. They provide temporary
protection because they degrade over time as the vegetation becomes established. Some
products are effective for a few months while others degrade slowly and are effective for a

Effective:
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12.5.5 EROSION CONTROL BLANKETS AND EPM-5:
TURF REINFORCEMENT MATS ECB/TRM

few years.

TRMs are nondegradable products that enhance the ability of living plants to stabilize soils.
They bind with roots to reinforce the soil matrix. TRMs are used in situations where
vegetation alone will not hold a slope or stream bank. TRMs provide potential “green”
solutions in many areas where only “hard” solutions such as riprap or concrete linings were
viable in the past.

APPLICATION e Any area subject to erosive action particularly where permanent vegetation has
been planted.
¢ Graded slopes, stormwater channels, detention structures, stream banks or
swales.
APPROACH When designing a permanent conveyance (as described in Chapter 10) with a grassed or

vegetative lining, the design should address the bare condition prior to vegetation being
established. A geotextile lining may be applied to protect the conveyance during this
period. It is important to use both the tractive force and the permissible velocity methods to
determine the level of protection that is required.

The design of ECBs and TRMs is based on the anticipated shear stresses and maximum
flow velocities the fabric will encounter. Once the design shear stresses and maximum flow
velocities are known, a corresponding ECB or TRM that meets the conditions may be
selected from the list of approved ECB and TRM products. This list can be found on the
MSD web page.

The following variables are required to determine the maximum velocity in a channel for a
10-year 24-hour storm event.

e  Design peak flow rate value in cubic feet per second (cfs) for the 10-
year 24-hour storm,

e Channel dimensions designed to carry the peak flow rate. For
simplicity, all channels will be assumed to be trapezoidal in shape,

e  Channel bed slope,

e  Manning’s channel roughness coefficient (n) of the TRM or ECB or
final vegetation, and

Normal channel flow depth (d,) based on peak flow rate and channel dimensions.

The governing equation for maximum velocity is Manning’s Equation:

V=(1.49/n) *R** * g2
Where:
V = maximum velocity (ft/sec)
n = Manning’s channel roughness coefficient
R = Hydraulic radius of the flow based on d, (ft)
S = Channel bed slope (ft/ft)

The governing equation for maximum channel shear stress is:
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TURF REINFORCEMENT MATS ECB/TRM

t=vd, S
Where:
7 = maximum shear stress (Ibs/ft)
y = unit weight of water = 62.4 lbs/ft’
d, = normal channel flow depth (ft)
S = channel bed slope (ft/ft)

MAINTENANCE

Inspect ECBs and TRMs periodically and especially after rain events to check for
movement of blanket/mat, topsoil, or mulch and any significant erosion.
Continue inspections until vegetation is firmly established.

Repair or replace ECBs or TRMs that have been washed out, broken, or eroded.
Repair ground surface with topsoil, re-seed, re-mulch and fertilize where
necessary prior to installing new ECBs or TRMs.

LIMITATIONS

Inadequate coverage or anchoring will result in erosion, washout, and poor
vegetation establishment.

Do not install within the wetted perimeter of a stream or drainage channel that
carries water continuously.

The type of ECB or TRM chosen must be appropriate for the specific project
needs.
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Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties

Final stabilization measures include topsoiling, permanent seeding and planting of
DESCRIPTION grasses, and sodding. Implementation of these items will occur after all
construction activities on site have been completed.

These measures reduce stormwater runoff velocity, maintain sheet flow, protect soil
surface from erosion, promotes infiltration of runoff into the soil and can improve
wildlife habitat.

APPLICATION e Any area where soil disturbance activities have taken place.

APPROACH 12.5.6.1 Topsoiling
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When and Where to Use It

Topsoil should be used when vegetative stabilization is used, where soils are dense or
impermeable, or where mulching and fertilizers alone cannot improve soil quality.

Design Criteria
Stockpiling of topsoil onsite requires good construction sequencing and planning so the

stockpiles will not obstruct other operations. If topsoil is to be stockpiled, the use of
temporary seeding, mulching, or silt fence to control erosion should be considered.

12.5.6.2 Permanent Seeding and Planting of Grasses
Design Criteria

The use of native species is preferred when selecting vegetation. Seedbed preparation,
seed type, application rate, fertilizer rate and planting windows should be designed
according to the MSD Standard Specifications.

12.5.6.3 Sodding
When and Where to Use It

Sodding is appropriate for any graded or cleared area that may erode, and where a
permanent, long-lived plant cover is immediately needed. Examples of where sodding
can be used are yards, buffer zones, stream banks, dikes, swales, slopes, outlets, and filter
strips.

Design Criteria
Sodding should be installed per MSD Standard Specifications as shown in Standard

Drawing EC-08-01. Sodding should not be used on slopes steeper than 2H:1V, unless
the sodding is to be mowed, then it should not be placed on slopes greater than 3H:1V

MAINTENANCE e Inspect areas where topsoiling, permanent seeding and planting of grasses,
and sodding measures have been implemented at a minimum of every seven
days and within 24 hours after each storm event that produce 0.5 inches or
more of precipitation.
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Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties

Riprap is a permanent, erosion-resistant channel lining aggregate consisting of large,
DESCRIPTION loose, angular stone with a filter fabric or granular underlining. The purpose of riprap is
to:
e Protect the soil from the erosive force of concentrated runoff; and
e Slow runoff velocities while enhancing the potential for infiltration.

The purpose of filter fabric or granular underlining is to prevent undermining the riprap
layer by migration of soil particles under seepage forces through the riprap.

APPLICATION e Along streams or within drainage channels as a stable lining resistant to
erosion.
e On lakefronts and riverfronts, or any other area subject to wave action.
e Protection of culvert inlets and outlets to prevent scour and undercutting.
e In channels to reduce velocities, dissipate hydraulic energy and promote
infiltration and settle sediment.
APPROACH The preferred method of slope and channel protection is the use of vegetation. If

vegetation cannot withstand the design flows, ECBs and TRMs (see Section 12.5.5) are
the preferred and suggested method of protection. When conditions are too severe for
vegetation and TRMs, riprap may be used for erosion control and protection. Riprap may
be used, as appropriate, at storm drain outlets, on channel banks and/or bottoms, drop
structures, at the toe of slopes, and in transitions from concrete channels to vegetated
channels. Table 12-1 lists several KTC sizes of coarse aggregates along with the
corresponding stone diameter.
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Table 12-1. Coarse Aggregates

Aggregate Size Mean Spherical Diameter

(KTC Size No.)  (dsg) (inches)

1 3.5
2 2.5
23 2.5
3 2.0
357 2.0
4 1.5
467 1.5
5 1.0
57 1.0
610 1.0
67 0.75
68 0.75
710 0.75
78 0.50
8 0.375

Riprap sizes can be designed by the diameter or by the weight of the stones. It is often
misleading to think of riprap in terms of diameter, since the stones should be angular

instead of spherical. Table 12-2 lists some typical riprap classes and the corresponding
dimensions.

Table 12-2. Weight and Size of Riprap Stones

Channel Lining Riprap

Class Corresponding Size

IA Limestone with 100% passing a 5-inch sieve, and
no more than 20% passing though square
openings 1.5” by 1.5”

I Limestone with 100% passing a 9-inch sieve, and
no more than 20% passing though square
openings 5” by 5”

I > 80% by volume of individual stones ranging

(Cyclopean Riprap) from % to 1-Y: cubic feet

General

Geotextile Underlining: Place a lining of geotextile filter fabric or granular filter
material between the riprap and the underlying soil surface to prevent soil
movement into or through the riprap.

Riprap at Outlets: Design criteria for sizing the stone and determining the
dimensions of riprap pads used at the outlet of drainage structure are given in
Section 12.5.8 of this chapter; Outlet Stabilization.

Riprap for Channel Stabilization: Riprap for channel stabilization should be
designed to be stable for the condition of bank-full flow in the reach of channel

Effective:

07/15

12-20



12.5.7

RIPRAP OR AGGREGATE EPM-7: RR

being stabilized. The Federal Highway Administration (FHWA) design
procedure as presented in this section should be used. This method establishes
the stability of the rock material relative to the forces exerted upon it.

Riprap should extend up the banks of the channel to a height equal to the
maximum 10-year flow depth, or to a point where vegetation can be established
to adequately protect the channel.

Riprap placed in channel bends should extend upstream and downstream from
the point of curvature at least 5 times the channel bottom width. The riprap
should extend across the bottom and up both sides of the channel.

Freeboard and Height of Bank: For riprap and other lined channels, the height of
channel lining above the water surface should be based on the size of the
channel, the flow velocity, the curvature, inflows, wind action, flow regulation,
etc.

The designer shall obtain a minimum freeboard for placement of riprap relative
to the top of bank from Chapter 10.

Design of Riprap Channel Linings

Design of erosion protection within the channel should be accomplished using
the FHWA Tangent Flow Method presented below. This method is applicable to
both straight and curved channel sections where flows are tangent to channel
bank. The Tangent Flow Method determines a stable rock size for straight and
curved channel sections using known shape, flow depth, and channel slope
dimensions. A stone size is chosen for the maximum depth of flow. If the sides
of the channel are steeper than 3H:1V, the stone size must be modified. The
final design size will be stable on both the sides and bottom of the channel.

For Straight Channel Sections:

The Exhibits used in this section are found in Supplemental Section D of this
chapter.

1. Enter the graph of Exhibit 12-2 with the maximum flow depth (feet) and
channel slope (ft/ft). Where the two lines intersect, choose the ds, stone
size. (Select ds, for diagonal line above the point of intersection.)

2. If the channel side slopes are steeper than 3H:1V, continue with Step 3; if
not, the procedure is complete.

3. Enter the graph in Exhibit 12-3 with the side slope and the base width to
maximum depth ratio (B/d). Where the two lines intersect, move
horizontally left to read K.

4. Determine from the graph in Exhibit 12-4 the angle of repose for the dso
stone size and the channel side slope. (Use an angle of 42° for dso >10
inches. Do not use riprap on slopes steeper than the angle of repose for the
stone size.)

5. Enter graph in Exhibit 12-5 with the side slope of the channel and the angle
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of repose for the dso stone size. Where the two lines intersect, move
vertically down to read K.

6. Compute dso x K;/K; = dso to determine the correct size stone for the
bottom and side slopes of straight sections of channel.

MAINTENANCE

Check riprap and channel linings after rain events that produce greater than 0.5
inches of precipitation for slumping, displacement, scour and undermining of
riprap. Replace or reposition as necessary.

Remove excessive vegetative growth if stability of area is compromised.

LIMITATIONS

Displacement of riprap or channel lining may occur if the slope is too steep or if
riprap is improperly sized or installed.

Weeds may be difficult to control.

Riprap placement in waterways may require permitting with the U.S. Army
Corps of Engineers and the Kentucky Division of Water.
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0S5

Slope
Protection

Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Drainage Areas Areas Properties

DESCRIPTION

Outlet stabilization dissipates the energy of concentrated stormwater flows thereby
reducing erosion or scouring at stormwater outlets and paved channel sections. In
addition, outlet stabilization lowers the potential for downstream erosion. This type of
protection can be achieved through a variety of techniques, including permanent turf
reinforcement mats (TRMs), stone or riprap, concrete aprons, and paved sections.

APPLICATION

e Wherever discharge velocities and energies at the outlets of culverts, pipes,
conduits, channels or ditches are sufficient to erode the immediate downstream
reach.

APPROACH

The design of lined aprons at the outlets of pipes and paved channel sections applies to the
immediate area or reach below the pipe or channel and does not apply to continuous rock
linings of channels or streams. Notably, pipe or channel outlets at the top of cut slopes or
on slopes steeper than 10% should not be protected using just outlet protection. This
causes re-concentration of the flow which results in large velocities when the flow leaves
the apron. Outlet protection should be designed according to the following criteria:

Round Pipe Flowing Full:

1. Tailwater Depth: The tailwater depth immediately below the pipe outlet must
be determined for the design capacity of the pipe. The depth may be
determined using Manning's Equation. If the tailwater depth is less than 2
the diameter of the outlet pipe, it should be classified as a Minimum
Tailwater Condition. If the tailwater depth is greater than ' the pipe
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diameter, it should be classified as a Maximum Tailwater Condition. Pipes
which outlet onto flat areas with no defined channel may be assumed to have
a Minimum Tailwater Condition.

Apron Length: The required apron length, L,, according to the tailwater
condition, should be determined from the appropriate graphs provided in the
following exhibits found in Supplemental Section D of this chapter:

Minimum Tailwater Condition - Use Exhibit 12-6
Maximum Tailwater Condition - Use Exhibit 12-7

Apron Width: When the pipe discharges directly into a well-defined channel,
the apron should extend across the channel bottom and up the channel banks
to an elevation one foot above the maximum tailwater depth or to the top of
the bank (whichever is less). If the pipe discharges onto a flat area with no
defined channel, the width of the apron should be determined as follows:

e The upstream end of the apron, adjacent to the pipe, should have a width
three times the diameter of the outlet pipe (3D).

e For a Minimum Tailwater Condition, the downstream end of the apron
should have a width equal to the pipe diameter plus the length of the
apron (D + L,).

e For a Maximum Tailwater Condition, the downstream end should have a
width equal to the pipe diameter plus 0.4 times the length of the apron
(D +0.4* L,).

Bottom Grade: The apron shall be constructed with no slope along its length

(0% grade). The downstream invert elevation of the apron should be equal to
the elevation of the invert of the receiving channel. There shall be no overfall
at the end of the apron.

Side Slopes: If the pipe discharges into a well-defined channel, the receiving
side slopes of the channel should not be steeper than 3H: 1V.

Alignment: The apron should be located so there are no bends in the
horizontal alignment.

Materials:

e  The preferred apron lining shall be with an appropriate permanent turf
reinforcement matting (TRM). The shear stress and maximum velocity
should be calculated to determine which type of TRM is applicable for
the situation (see Section 12.5.5).

e When conditions are too severe for TRMs the apron may be lined with
riprap, grouted riprap, concrete, or gabion baskets. The median-sized
stone for riprap should be determined from the curves in Exhibit 12-6
and 12-7 according to the tailwater condition. The gradation, quality,
and placement of riprap should conform to the requirements presented in
Section 12.5.7.

Filter Cloth: In all cases, filter cloth should be placed between the riprap and
the underlying soil to prevent soil movement into and through the riprap. The
material must meet or exceed the physical properties for filter cloth found in
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the requirements presented in Section 12.5.7.

Paved Channel Outlets (Standard Drawing DD-05-01):

1. The flow velocity at the outlet of paved channels flowing at design capacity
must not exceed the permissible velocity of receiving unprotected grass-

lined channels as provided in Table 12-3.

2. The paved channel end should merge smoothly with the receiving channel
section with no overfall at the end of the paved section. When the bottom
width of the paved channel is narrower than the bottom width of the
receiving channel, a transition section should be provided with a maximum
side divergence of 1 in 3F with;

v
(g d)oAs

Froude number

Velocity at beginning of transition (ft./sec.)
Depth of flow at beginning of transition (ft.)
Acceleration due to gravity (32.2 ft./sec.?)

3. Bends or curves in the horizontal alignment at the transition are not allowed
unless the Froude number (F) is 1.0 or less, or the section is specifically
designed for turbulent flow.

Table 12-3. Maximum Permissible Velocities For Unprotected Grass Lined Channels

Channel Slope

Velocity (ft./sec.)**

Bermuda Grass 8

KY-31 Tall Fescue 7

Kentucky Bluegrass 7

Grass-legume Mixture 5

Small Grains 35
0-5% Temporary Vegetation 3.5

Bermuda Grass 7

KY-31 Tall Fescue 6

Kentucky Bluegrass 6

Grass-legume mixture 4

Small Grains Not Recommended
5-10 % Temporary Vegetation Not Recommended

Greater than 10%

Bermuda Grass
KY-31 Tall Fescue
Kentucky Bluegrass
Grass-legume mixture
Small Grains
Temporary Vegetation

6
5
5
Not Recommended
Not Recommended
Not Recommended

*Allow velocities over 5 ft/sec only where good cover and maintenance will be

provided.

**For highly erodible soils, decrease permissible velocities by 25%.

Source: Elementary Soil and Water Engineering, Shwab et. al. 1971

MAINTENANCE

e Inspect outlet stabilization periodically, particularly after rain events, for

erosion, sedimentation, scour or undercutting.

e Repair or replace riprap, TRM, or concrete structures as necessary.
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e Remove trash, debris, vegetation, and sediment as necessary.

LIMITATIONS e An easement may be necessary to maintain riprap outlet protection given that
outlet protection is usually at or near the project boundary.

Effective: 07/15 12-26



12.5.9

DUST CONTROL EPM-9: DC
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Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Drainage Areas Areas Properties

DESCRIPTION

Wind erosion can occur when the surface soil is loose and dry, vegetation is sparse or
absent, the wind is sufficiently strong, and when construction traffic disturbs the soil. Wind
erodes soils and transports the sediment offsite in the form of fugitive dust, where it may
be washed into receiving water bodies by the next rain event.

Fugitive dust is a nuisance for neighbors. It settles on automobiles, structures and windows
and finds its way into homes. It also can make breathing difficult (for those with
respiratory problems) and becomes a safety problem when it blinds motorists, equipment
operators and laborers.

Dust control methods should be utilized whenever there are offsite impacts, such as periods
of drought, and implemented until final stabilization is reached. Selection of particular
dust control techniques depends primarily on cost and potential environmental
hazards (particularly near Sensitive Features). The effectiveness of each technique
will depend on soil type, properties of chemical agent, traffic volume, climate,
environmental requirements, and frequency of application.

APPLICATION

Clearing and grading activities.

e  Construction vehicle traffic on temporary or unpaved roads or construction site
access paths.

e Sediment tracking on paved roads.

e Soil and debris storage piles.

e Areas with unstabilized soil.
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APPROACH

There are many methods to control dust on construction sites including:

e Vegetative Cover - For disturbed areas not subject to traffic, vegetation provides
the most practical method of dust control.

e  Mulch - Offers a fast, effective means of controlling dust.

e Sprinkling Water — Used on haul roads and other traffic routes as dust control.

e Spray-on-Adhesive - Latex emulsions, or resin in water can be sprayed onto
mineral soils to prevent their blowing away and reduce dust caused by traffic.

e Calcium Chloride - May be applied by mechanical spreaders as loose, dry
granules or flakes at a rate that keeps the surface moist but not so high as to cause
water pollution or plant damage.

e Barriers - Broad, wind, or sediment fences can control air currents and blowing
soil. These fences prevent erosion by obstructing the wind near the ground,
stopping the soil from blowing offsite. Barriers are not a substitute for permanent
stabilization. Perennial grass and stands of existing trees may also serve as wind
barriers.

Spray exposed soil areas only with approved dust control agents as indicated in the MSD
Standard Specifications

MAINTENANCE

Reapplication of dust control agents must be appropriate to the agent type and
intensity of traffic areas.

LIMITATIONS

Watering prevents dust only for a short period and should be applied daily (or
more often) to be effective.

Overwatering may cause erosion.
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12.6 TEMPORARY SEDIMENT CONTROL MEASURES

MSD emphasizes erosion prevention in EPSC plans. However, there are always instances
where erosion cannot be prevented. For these situations, temporary sediment controls
must be implemented to control the migration of eroded sediment off site. The following
sediment control measures are applicable as temporary practices for use during
construction. One or more of the measures should be utilized as appropriate during the
project's construction phase. A discussion of the planned measures will be required
during the Preliminary Plan Review phase for sites containing sensitive features.
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Areas Areas

DESCRIPTION

This section provides the basic formulas needed for temporary sediment
basin and sediment trap design.

APPROACH

Calculating the appropriate sediment storage volume is very important in sediment basin
and sediment trap design. This volume is the storage occupied by the sediment deposited
over the given design period. Design periods may be the life of the basin, or the time
between scheduled clean outs. Using computed sediment yields from the Universal Soil
Loss Equation (USLE) found in Supplemental Section B, along with the sediment bulk
density, the sediment storage volume can be calculated by

V — YD
S W *43,560

Where: Vj is the sediment storage volume (acre-feet), Yp is the sediment deposited over
the design period (pounds), and W is the weight density (bulk density) of the deposited
sediment (Ibs./ft’). W can be found from soil survey data (usually given in grams/cm”) or
by the equation:

W=WP +W P +WP

Where: W, W,,, and W are unit weights of clay, silt, and sand in (lbs./ft3) taken from
Table 12-4, and P., P,,, and P, are the primary soil matrix percent clay, silt, and sand as
listed in soil survey (used as a decimal).
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Table 12-4. Unit Weight Values of Basin Sediment
Type of Basin Operation We Wm Ws

#/1Y) #/1Y) (#/1Y)
Sediment always submerged 26 70 97
(Wet Pond)
Basin normally empty (Dry 40 72 97
Pond)

R Factors and EI Values

When designing for sediment storage volume, the sediment deposited over the design
period Yp, must be calculated. This value can be obtained by converting the sediment
yield calculated by the Universal Soil Loss Equation (USLE) into pounds of sediment.
One of the variables used in the USLE is the R factor. R is the factor in the USLE that
accounts for the damaging effects of rainfall. The R factor indicates the erosivity of the
rainfall, not the average annual precipitation in a locality. The R factor is defined as the
number of erosion index (EI) values in a normal year’s rain. The EI index value of a
given storm is equal to the kinetic energy of the storm (hundreds of foot-tons per acre)
times its maximum 30-minute intensity (inches/hour). The EI values of individual storms
may be summed to get an EI value for a month, six months, or for any period of time.
When EI values are summed and averaged over a period of years, they become R factors.

The distribution of EI values become important when soil losses need to be calculated for
a period of time less than one year, such as a construction season. The distribution of the
EI values over a known period of time is used to calculate an R factor for that time
period. Table 1 in Supplemental Section B of this chapter shows the distribution of EI
values for Jefferson County as a percentage of the R factor for Jefferson County. MSD
requires a minimum EI value of 50 for any construction period.

The following steps are used to determine the storage volume for a sediment trapping
structure. All USLE input values are found in Supplemental Sections B and C of this
chapter.

1. Determine the site sediment yield using the Universal Soil Loss Equation
A =R eK eLS eCP

Where:

A = Average soil loss per unit area(tons/acre/specified design period)
R = Rainfall erosive index (100-ft-tons/acre x in/hr)

(EI Value for given design period * average annual R Value)

K = Soil erodibility factor (tons/acre per unit R)

LS = Length-slope steepness factor where length is the slope distance
from the point of origin of overland flow to the point of concentrated
flow or until deposition occurs (dimensionless)

CP = Control practice factor (dimensionless).
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2. Determine the weight density (W) of the specific soil.

e  The Jefferson County Soil Survey gives a soil bulk density in
grams/cm’

e Convert (grams/cm’) to (Ibs/ ft’) by multiplying by 62.43
W = (bulk density in grams/cm’) x (62.43) = lbs/ft*
3. Convert sediment yield from (tons/acre) to acre-feet of sediment storage.

e  Determine the total disturbed area DA (acres)
e  Determine the sediment yield in tons

Multiply A from step 1. * DA from step 3. (tons/acre * Acres = tons)

e  Convert tons to pounds to get Yp

Yp = (tons) * (2000 lbs/ ton) = pounds

Yo

=——=2 = acre- feet
Vs W *43,560

4. The designer can now determine what level the required sediment storage
corresponds to, and require a clean out marking stake to be installed at this
elevation. The contractor shall be required to clean out the basin or trap
when this level is reached. Or the designer can simply state that based on
the calculations, the basin or trap will be required to be cleaned out on a
time period basis such as weeks, months or years.
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DESCRIPTION

A sediment basin is an impoundment for the purpose of detaining runoff to allow
excessive sediment to settle.

Temporary sediment basins should be used on sites where 5 or more acres are disturbed.
A temporary sediment basin shall not be built in wetlands, any active or live streams, or
in Waters of the Commonwealth. Temporary sediment basins shall be utilized until the
contributing flow areas to the basin have undergone final stabilization.

Basins shall be designed to have an 80% design removal efficiency goal for total
suspended solids (TSS) in the inflow. Drop inlet spillways, pipe spillways, rock fill
outlets and weir spillways may be used for the design of the principal spillway. Typical
sediment basin schematics are Exhibits 12-8A and 12-8B in Supplemental Section D of
this chapter.

APPLICATION

e Used for retaining stormwater from disturbed areas where 5 to 150 acres are
disturbed.

e At locations with steep slopes, sloughing or severely eroded soils, or industrial
activities that generate sediment and soil particles.

APPROACH

e Dam Safety —Design criteria such as those used by the USDA Soil Conservation
Service (previously the Natural Resources Conservation Service), U.S. Army
Corps of Engineers and the Dam Safety and Floodplain Compliance Section of
the Kentucky Division of Water must be followed.
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e Safety, Signage, and Fencing - Ponds, which are readily accessible to populated
areas, should incorporate all possible safety precautions. The inside pond slopes
shall be no steeper than 3H:1V.

e  General Design Criteria -The design aids located in Section 12.8.2 of this chapter
shall be used to properly size the sediment basin. Sedimot III, SEDCAD and
other computer models may also be utilized.

e Riser Structure Design- The outlet riser shall be properly designed to meet the
discharge capacity of the 10-year 24-hour storm.

Flow control devices can operate as either open channel flow, in which the flow has a
free water surface, or pipe flow in which the flow is in a closed conduit. In either
situation, an increase in head on a structure increases the discharge flow rate through the
structure.

The stage discharge relationship for basin outlet structures is controlled by weir, orifice
or pipe flow. A given riser spillway can have a variety of stage discharge relationships
depending on the head. When the water level is just above a riser crest (a very low head
on the riser), the riser crest acts like a weir, and flow is weir controlled. As the water
level in the basin increases, water begins flowing in from all sides including directly
above the inlet, and the inlet begins to act like an orifice. As the head continues to
increase, the outlet eventually begins to flow full, and pipe flow dictates. To determine
which of the three flow mechanisms is controlling at a particular water level in the basin,
all three equations should be utilized at each level. The minimum flow for a given stage
indicates the actual discharge from the basin and the flow mechanism that is controlling
at that water level.

Weir Flow:
Q-=CLH:

Where: Q is the discharge (cfs), C is the weir coefficient
(dependent upon units and weir shape but C is typically between
3.0 and 3.2), L is the weir length (feet), which is the total length
over which flow crosses the weir (L = circumference of a pipe for
circular drop inlets), and H is the water head (feet).

Orifice Flow:
Q=Ca(2gH)’

Where: Q is the discharge (cfs), C’ is the orifice coefficient (C’ =
0.6 for sharp-edged orifices), a is the cross sectional area of the
orifice (ft*), g =32.2 ft/sec’, and H is the head on the orifice (feet).
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Pipe Flow:

o, aka)

1

[N}

(1+K.+K,+K.L)

Where: Q is the discharge (cfs), a is the cross sectional area of the
pipe (ft}), g = 32.2 fi/sec’, H’ is the head (feet) defined as the
distance from the water surface in the basin to a point 0.6 D above
the invert of the outlet barrel where D is the outlet barrel diameter
in feet, K. and K, depend on the configuration of the pipe entrance
and bend (typical values are K. = 1.0 and K, = 0.5), K_ is the head
loss coefficient due to friction (K. = 5087*n% / DY 3, where: n =
Manning’s roughness coefficient of the barrel and D is the barrel
diameter in inches), and L is the total length of the pipe (feet).

Other required design criteria are as follows:

oo

Minimum Drainage Area - 5 acres

Maximum Drainage Area - 150 acres

80% design removal efficiency goal for TSS.

The required draw down time of the basin will be the time to

detain flows to meet the 80% design removal efficiency. In

many cases this will result in a draw down time longer than 36-

hours.

Basin Shape - the effective flow length should be at least twice

the effective flow width (L=2W minimum).

Sediment Volume Storage Accounted For In Design Volume

Outlet Riser and Barrel Requirements

1. Discharge Capacity - 10-year 24-hour storm.

2. Minimum Outlet Pipe Diameter of 8-inches.

3. Required 6-inch low flow orifice at bottom of riser
structure.

4. Perforations and orifices shall be designed to keep the 2-

year and 10-year 24-hour storm disturbed-state peak flow

rates from the basin less than or equal to the pre-

disturbance peak flow rates.

Anti-Vortex Device / Trash Rack Required.

6. Minimum one-foot elevation difference from top of riser
to crest of the emergency spillway.

7. Sediment Volume Storage Accounted For In Design
Volume.

9]

Embankment Requirements

1.  Maximum Upstream Slope — 3H:1V.

2.  Maximum Downstream Slope — 3H:1V.

3. Freeboard - 12-inch minimum.

4. Antiseep collars are required on all penetrations through
the dam.

5. Typical dam height to top width dimensions are provided
below in Table 12-5.

Effective:

07/15

12-35



12.6.2

TEMPORARY SEDIMENT BASIN SCM-2: TSB

Table 12-5. Sediment Basin Width/Height Relationship

Dam Height (Ft) Top Width (Ft)

<10 8
11-14 9
15-19 10
20-25 12

i.  Emergency Spillway Requirements
1. Shall be designed to discharge a flow equal to the design
overflow of the 100-year 24-hour storm post-development
discharge.
2. Shall have a minimum one-foot of freeboard from the
100-year 24-hour storm water surface elevation to the top
of the dam.

MAINTENANCE

Inspect temporary sediment basins periodically and after each rainfall event for

excessive sediment buildup, undercutting flows or seepage, slope failure,

settlement and structural soundness.

e Regularly inspect water quality being discharged for suspended sediment and
color and perform necessary repairs when appropriate.

e Inspect downstream channel for erosion or sedimentation.

e Remove accumulated sediment whenever it reaches the designated cleanout level

and dispose of sediment at a protected location onsite to prevent resuspension of

sediment.

LIMITATIONS

Sediment basins may kill nearby vegetation by excessive sediment or by long

periods of submergence.

e May not be effective for fine-grained soils such as silt or clay. Additional
upstream controls may be necessary.

e Can be attractive and dangerous to children. Protective fencing or other access

control measures are highly recommended.
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Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties
Multipurpose basins are permanent detention basins that are designed for use as
DESCRIPTION temporary sediment basins during the construction phase of a project.
APPLICATION e  Modification of a permanent detention basin for the purpose of handling large
amounts of silt and eroded soil.
APPROACH Two spillway configurations are commonly used in the life of a multipurpose basin. The

first configuration is the sediment basin spillway, which is typically a CMP riser and RCP
barrel configuration. When conversion of the spillway is required, this configuration
makes the most sense because the riser section can be removed and the barrel section can
be utilized as part of the spillway for the detention basin.

For steps on the design of the principal and emergency spillways for multipurpose basins,
refer to Chapter 10. Design the sediment basin principal spillway to reduce the
construction-phase conditions to pre-development levels for the 2 and 10-year 24-hour
storm events. Design the emergency spillway to pass and provide flow reduction for the
100-year 24-hour storm permanent detention basin using post-development conditions.

Design the principal spillway for the permanent detention basin to reduce post-
development flows to pre-development flows for the 2 and 10-year 24-hour storm events
as described in Chapter 10. Design the emergency spillway to pass and provide flow
reduction for the 100-year detention basin using post-development conditions.

When the sediment pond phase has expired, the temporary riser structure shall be
removed and the permanent structure shall be installed. The basin shall be cleaned of
deposited sediment and re-graded to meet the permanent basin contours if necessary.
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General Design Criteria

a.  Minimum Freeboard for both basin phases is 1 ft.

b. Design must include maintenance accessibility and responsibility.

c. Provide erosion protection for the emergency spillway and channel
protection for the receiving channel.

d. Storage, discharge, and routing calculations for the 2, 10, and 100-
year storm events must be submitted for review.

e. Multipurpose basins shall be fully discharged within 36 hours after
the storm event unless specifically approved by MSD.

f.  Multipurpose basins shall be the first item of construction.

MAINTENANCE

Inspect temporary sediment basins periodically and after each rainfall event for
excessive sediment buildup, undercutting flows or seepage, slope failure,
settlement and structural soundness.

Regularly inspect water quality being discharged for suspended sediment and
color and perform necessary repairs when appropriate.

Inspect downstream channel for erosion or sedimentation.

Remove accumulated sediment whenever it reaches the designated cleanout level
and dispose of sediment at a protected location onsite to prevent resuspension of
sediment.

LIMITATIONS

Sediment basins may kill nearby vegetation by excessive sediment or by long
periods of submergence.

May not be effective for fine-grained soils such as silt or clay. Additional
upstream controls may be necessary.

Can be attractive and dangerous to children. Protective fencing or other access
control measures are highly recommended.
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Protection Protection Protection Drainage Areas Areas Properties

Temporary sediment traps are small temporary ponds that detain sediment-laden

DESCRIPTION runoff from disturbed areas allowing sediment to settle out. A temporary sediment
trap is formed by excavating a pond or by placing an earthen embankment across a low
area or drainage swale. An outlet or spillway is constructed using stones or aggregate to
slow the release of runoff. The trap retains the runoff long enough to allow most of the silt
to settle out. Sediment traps shall be designed to have an 80% design removal efficiency
goal of the total suspended solids (TSS) in the inflow. Temporary sediment trap details
are Exhibits 12-9A and 12-9B in Supplemental Section D.

APPLICATION e Any disturbed area which is less than 5 acres.

e Along the perimeter of a project site to prevent sediment-laden runoff from
being discharged off-site or areas where runoff can enter stabilized areas or
waterways.

e Immediately upstream from temporary storm drain inlet protection measures.

APPROACH A sediment trap may be formed completely by excavation or by constructing a compacted

embankment. The outlet should be a rock fill weir/spillway section, with the area below
the weir acting as a filter for sediment and the upper area as the overflow spillway depth.

To complete the design of the temporary sediment trap:

e Determine the required sediment storage volume.
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e  Determine the bottom and top surface area of the sediment storage volume
using 3H:1V side slope from the bottom of the trap.

e Determine the total trap dimensions by adding the depth required for the 10-
year, 24-hour design storm above the surface of the sediment storage
volume, while not exceeding 3H:1V side slopes.

e  General Design Criteria — the design aids located in Section 12.8.5 shall be
used to properly size the sediment trap. Sedimot I1I, SEDCAD and other
computer models may also be utilized.

e  Other design requirements are as follows:
Maximum Drainage Area - 5 acres
Maximum Design Life - 18 months
80% design removal efficiency goal for TSS
Basin Shape - The flow length should be 2 times the flow width.
Embankment Requirements:
1. Maximum Dam Height - 5 feet.
2. Maximum Stone Height — 3.5 feet.
3. Minimum Rock Bottom Width — 3 feet.
4. Discharge and treatment capacity for the 10-yr. 24-hr.
storm event.

o a0 o

MAINTENANCE

Inspect traps periodically and after each rain event for excessive sediment
buildup, undercutting flows or seepage, slope failure, settlement and structural
soundness.

Regularly inspect water quality being discharged for suspended sediment and
color; identify and perform repairs to improve water quality.

Inspect downstream channel for erosion or sedimentation.

Remove accumulated sediment whenever it reaches the designated cleanout
level.

LIMITATIONS

Sediment traps can kill nearby vegetation by excessive sediment or by long
periods of submergence.

Temporary sediment traps only remove coarse particles which settle quickly.
They are not effective for fine-grained soils such as silt or clay. Additional
upstream erosion control measures are necessary.

Can be attractive and dangerous to children. Protective fencing or other access
control measures are highly recommended.
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A silt fence is a temporary measure for sediment control. It shall be designed to have an

DESCRIPTION 80% design removal efficiency goal of the TSS in the inflow. Silt fence consists of posts
with a synthetic filter fabric stretched across the posts and a wire support fence. The
lower edge of the fence is vertically trenched and covered by compacted backfill. Typical
silt fence details, with and without reinforcement, are shown in Standard Drawings EF-
09-02 and EF-10-02.

APPLICATION e Any disturbed area accepting sediment-laden sheet flow conditions.

e Along the downstream perimeter of a disturbed site, below the toe of a cleared
slope, upstream of sediment traps or basins, along streams and channels and
around temporary spoil areas.

APPROACH e  Maximum sheet or overland flow path length to the fence is 100 feet.

e  Maximum slope steepness (normal [perpendicular] to fence line) 2H:1V.
e  Not to be placed across channels.

e  General Design Criteria - The design aids located in Section 12.8.4 shall be used to
properly design silt fence.

e Standard non-reinforced silt fence shall be used when the contributing slope is less
than or equal to 3% and the design life of silt fence is less than 6 months.
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Reinforced silt fence shall be required when the contributing slope is greater than 3%
and the design life of the silt fence is greater than 6 months.

Land Slope Max. Slope Distance

<5% 100 fi.
5% -10% 50 ft.
10% - 20% 25 fi.
20% - 50% 15 ft.

Other design requirements are as follows:

80% design removal efficiency goal for TSS
Maximum Slope Length - 100 feet

Maximum Slope Gradient — 2H: 1V

Minimum Installed Fence Height - 18 inches
Maximum Installed Fence Height - 24 inches
Minimum Post Bury Depth — 18 inches
Maximum Reinforced Fence Post Spacing - 6 feet
Maximum Non-reinforced Post Spacing - 6 feet

PR e Ao o

MAINTENANCE

Inspect silt fence periodically and after each rainfall event for damage or
loosened fabric, excessive sediment buildup, undercutting flows or flows around
end of silt fence. Repair or replace as necessary.

Remove sediment whenever it reaches one-third of the silt fence height.
Maintain silt fence until disturbed areas have been properly stabilized.

Silt fence should be removed within 30 days after final site stabilization is
achieved or after temporary BMPs are no longer needed.

LIMITATIONS

Cannot be used in continuously-flowing streams.

Installation and removal may damage vegetation and channel grades.

May kill vegetation by excessive sediment or by long periods of submergence.
Should not be installed along the slope contour and not up or down the slope.
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Protection Protection Drainage Properties

Hard surface controls shall be used when silt fence cannot be installed due to a concrete
DESCRIPTION or asphalt surface. BMPs such a fiber rolls, silt socks, and straw waddles shall not be
used as a primary control and only when larger BMPs are impractical

APPLICATION

To be used for small, flat areas where silt fence or other BMPs cannot be used
due to asphalt or other hard surface.

MAINTENANCE

Inspect periodically and after each rainfall event for damage or loosened

fabric, excessive sediment buildup, undercutting flows or flows around end of

barrier. Repair or replace as necessary.

e Remove sediment whenever it reaches one-third of the height of the particular
BMP.

e Maintain until disturbed areas have been properly stabilized.

e Should be removed within 30 days after final site stabilization is achieved or

after temporary BMPs are no longer needed.

LIMITATIONS

Not a primary control
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DESCRIPTION

A rock ditch check is a small, temporary or permanent rock fill dam constructed across a
drainage ditch, swale, or channel to lower the speed of concentrated flows. Rock ditch
checks shall be designed to have an 80% design removal efficiency goal of the TSS in
the inflow. A typical rock ditch check section is shown in Standard Drawing EB-03-003

APPLICATION

¢ Sediment and erosion control in small open channels (<5-acre drainages).
e  Flow velocity reduction.

APPROACH

e Rock ditch checks should be used only in small open channels. The checks should
not be placed in Waters of the Commonwealth, unless approved by the State. The center
section of a rock ditch check should be lower than the edges.

e  Spacing varies with the bed slope of the ditch. The maximum spacing between the
rock checks should be such that the toe of the upstream check is at the same elevation as
the top of the downstream check.

e In the case of grass-lined ditches and swales, ditch checks should be removed when
the grass has matured sufficiently to protect the ditch or swale unless the slope of the
swale is greater than 4%. The area beneath the ditch checks should be seeded and
mulched immediately after dam removal. Geotextile filter fabric shall be installed under
all rock fill.

Effective:

07/15

12-44




12.6.6 ROCK DITCH CHECK SCM-6: RDC
e General Design Criteria - The Design Aids located in Section 12.8.3 shall be used to
properly design rock ditch checks.

Other design requirements are as follows:
a. 80% design removal efficiency goal for TSS
b. Maximum Drainage Area — 5 acres
¢. Maximum Height - 2 feet

e  If the rock ditch check is not properly sized, the flow will overtop the structure and
the Trapping Efficiency is assumed 0% when this takes place.

Inspect every seven days and within 24 hours after each rain event that
produces 0.5 inches or more of precipitation to check for excessive
sedimentation or instability.

¢ Sediment must be removed before it reaches one-half of the device’s original

height.

MAINTENANCE

LIMITATIONS e Not for use in continuously-flowing streams.
e May damage vegetation and channel grades.
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DESCRIPTION

A stabilized construction entrance is a temporary stone-stabilized pad located at points of
vehicular ingress and egress on a construction site to reduce the amount of mud, dirt,
rocks, etc. transported onto public roads by motor vehicles equipment and runoff. A
diagram of a typical temporary gravel construction entrance is shown in Standard
Drawing ER-01-03.

Stabilized construction entrances should be used whenever repetitive traffic will be
leaving a construction site and be moving directly onto a public road. Construction
entrances provide an area where mud can be removed from vehicle tires before entering a

public road.

APPLICATION

e All points of construction ingress and egress.

APPROACH

If the action of the vehicle traveling over the gravel pad is not sufficient to remove the
majority of the mud, then the tires must be washed before the vehicle enters a public road.
If washing is used, provisions must be made to intercept the wash water and trap the
sediment before it is carried offsite. Washdown facilities shall be required as directed by
MSD. Washdown areas, in general, must be established with crushed gravel and drain into
a sediment trap or sediment basin. Construction entrances should be used in conjunction
with the stabilization of construction roads to reduce the amount of mud picked up by
vehicles. Limiting traffic from the site in wet conditions is a means of controlling mud on

streets.
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The General Design Criteria are:
a. Minimum Entrance Dimensions
1. Thickness - 6 inches
2. Width of entrance area - 24 feet
3. Length — 100 feet or required length for 10 tire revolutions

b. Material - #3stone size or larger. Non-woven geotextile fabric is required to
underlie the stone.

MAINTENANCE

Maintain entrance area to ensure mud, dirt, rocks, etc. are not tracked onto

roadways. Remove all mud or sediment deposited on paved roadways as

necessary.

e Remove gravel material and filter fabric at completion of construction, or as
paved surfaces are finished.

e Periodic top dressing of the area may be required.

LIMITATIONS

Construction entrances on slopes may require diversions to prevent stormwater
from leaving the site.
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DESCRIPTION

Storm drain inlet protection allows sediment to settle prior to entering into a
stormwater catch basin or inlet. Storm drain inlet protection can be achieved by
placing a temporary filtering device around any inlet to trap sediment. This mechanism
prevents sediment from entering inlet structures. Additionally, it serves to prevent the
silting-in of inlets, storm drainage systems, or receiving channels.

Four different materials/methods that can be used to provide inlet protection are: filter
fabric, block and gravel, gravel and stone with a wire mesh filter, and stone bags. Straw
bales are not permitted for this purpose because of plugging. In addition, excavating
immediately around the drop inlet and using gravel to restrict sediment flow can also be
used to protect the inlet. Typical diagrams for each of these filter types are: Filter Fabric
Inlet Protection Standard Drawing EF-01-02, Block and Gravel Drop Inlet Protection
Standard Drawing EF-13-01, Gravel and Wire Mesh Inlet Sediment Filter Standard
Drawing EF-14-01, and Stone Bag Inlet Protection Standard Drawing EF-03-02.

APPLICATION

Every storm drain inlet, catch basin, curb inlet, culvert or similar drainage
structure that receives sediment-laden runoff.

e  Storm drain inlet protection is not meant for use in drainage areas exceeding one (1)
acre or for large concentrated stormwater flows. Inlet protection is to be used as a
last resort for sediment control when no other means are practical.

e Stone bag inlet protection is not to be used in an active roadway.

APPROACH

Inlet protection shall be avoided on roadways due to the potential of ponding and street
flooding. Inlet protection may be installed prior to the construction of roads however,
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once the sub base is laid, the inlet protection shall be removed.

Inlet protection is required on all inlets that have outfalls that bypass sediment trapping
structures and directly discharge off-site. General design criteria for each of the
materials/methods of inlet protection are provided below.

Filter Fabric is used for inlet protection when stormwater flows are relatively
small (0.5 cfs or less) with low velocities and where the inlet drains a relatively
flat area (slopes no greater than 5%). This practice cannot be used where inlets
are paved or where inlets receive concentrated flows, such as in streets or
highway medians.

Filter Fabric Inlet Protection shall be designed to have an 80% design removal
efficiency goal of the total suspended solids (TSS) in the inflow. The design aids
located in Section 12.8.4 shall be used to properly design silt fence.

Block and Gravel filters can be used where heavy flows and higher velocities
are expected and where an overflow capacity is necessary to prevent excessive
ponding around the structure.

Block and Gravel Inlet Protection shall be designed to have an 80% design
removal efficiency goal of the total suspended solids (TSS) in the inflow. The
design aids located in Section 12.8.3 shall be used to properly design rock ditch
checks.

Gravel and Mesh filters can be used where heavy concentrated flows are
expected and subject to disturbance by site traffic. Gravel and Mesh filters
should not be used where ponding around the structure might cause excessive
inconvenience or damage to adjacent structures and unprotected areas. Gravel
and Mesh filters have no overflow mechanism; therefore ponding is likely,
especially if sediment is not removed regularly. Gravel and Mesh filters must
never be used where overflow may endanger an exposed fill slope.

Gravel and Mesh filters shall be designed to have an 80% design removal
efficiency goal of the total suspended solids (TSS) in the inflow. The design aids
located in Section 12.8.4 shall be used to properly design silt fence.

Stone Bag Inlet Protection is used when stormwater flows are relatively small
(0.5 cfs or less) with low velocities and where the inlet drains a relatively flat
area (slopes no greater than 5%). The immediate land area around the inlet
should be relatively flat (Iess than 1% slope).

Stone Bag Inlet Protection shall be designed to have an 80% design removal
efficiency goal of the total suspended solids (TSS) in the inflow. The design aids
located in Section 12.8.4 shall be used to properly design silt fence.

MAINTENANCE

Inspect storm drain inlet protections periodically and after every rain event to
check for damage caused by large flows and clogged fabric. Repair or replace as
necessary.

Remove sediment when depth exceeds one-third the height of the filter or half
the depth of the sediment trap.

Inlet protection should be removed and the area restored once the contributing
watershed has been permanently stabilized.
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LIMITATIONS ¢ Some types of inlet protection may cause ponding that could encroach onto
access roads, streets, parking lots, driveways or highway traffic.
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Vegetated filter strips (VFS) are zones of vegetation through which sediment and
DESCRIPTION pollutant-laden runoff are directed before being discharged to a concentrated flow
channel. Proper orientation of VFS is shown in Exhibit 12-10 in Supplemental Section D.

APPLICATION e Often used in conjunction with other stormwater management practices to
reduce the amount of sediment and treat runoff from impervious surfaces.

APPROACH In the design of VFS, the designer must select a vegetation type, a ground slope, filter
strip width, and strip length. To be effective, VFS should be located on the contour
perpendicular to the general direction of flow. Vegetation should be selected to be dense,
turf-forming grass in order to minimize water channelization. The designer should never
assume that natural vegetation is adequate for VFS. A ponding area shall be constructed
at the leading edge of the VFS for bedload deposition.

The design process for VFS requires a series of detailed equations found in Design
Hydrology and Sedimentology for Small Catchments, Hann et. al. 1994: pages 359-375.
Software packages such as SEDIMOTII, or SEDCAD should be utilized to determine
trapping efficiencies for VFS.

e  The General Design Criteria to Design Filter Length are:
a) Select a vegetation type.

b) Select the design life and maximum allowable sediment deposition. A
design life of 10 years and deposition of 0.5 feet is recommended.
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c) Estimate the long-term sediment yield entering the filter strip and a 10-year
24-hour design single-storm sediment yield.

d) Determine desired Trapping Efficiency- 80% design removal efficiency is
the goal of the total suspended solids (TSS) in the inflow.

e) Estimate the filter length necessary to prevent deposition within the filter
greater than 0.5 feet. (Assume filter width is equal to disturbed area width
but no smaller than 15 ft.)

f)  Use the filter length to calculate Trapping Efficiency for the design storm.

g) Repeat (d) and (e) until the filter length achieves appropriate removal
efficiency.

e  Minimum Ground Slope = 1%

e  Maximum Ground Slope =10%

MAINTENANCE ¢ Inspect periodically and after significant rain events until vegetation is
established. Repair or replace damaged vegetation or eroded areas.
e Vegetation should not be mowed shorter than three inches.
LIMITATIONS e Vegetated filter strips only treat sheet flow and are effective only on gentle

slopes.
e Proper maintenance is required to maintain the health and density of vegetation.
e  Filter strips typically require a large amount of space.
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12.7 RUNOFF CONTROL AND CONVEYANCE MEASURES

The following flow control measures are applicable as temporary and/or permanent
practices for use during construction.
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Pipe slope drains reduce the risk of erosion by discharging concentrated runoff from the

DESCRIPTION top to the bottom of slopes. Pipe slope drains can be temporary or permanent depending
on installation and material used. A typical pipe slope drain layout is shown in Exhibit
12-11 in Supplemental Section D of this chapter.

Temporary pipe slope drains, usually flexible tubing or conduit, may be installed prior to
construction of permanent drainage structures. Permanent slope drains shall be buried
beneath the ground surface. The inlets and outlets of a pipe slope drain shall be stabilized
with flared end sections, Erosion Control Blankets (ECBs), Turf Reinforcement Mats
(TRMs) or riprap. The soil around the pipe entrance should be fully compacted to prevent
bypassing and undercutting of the structure. The soil at the discharge end of the pipe
should be stabilized along the bottom of any swales that lead to sediment trapping
structures or other stabilized areas.

APPLICATION e Pipe slope drains are used when it is necessary for water to flow down a slope
without causing erosion, especially before a slope has been stabilized or before
permanent drainage structures are installed.

APPROACH e  The capacity should handle a 10-year, 24-hour storm peak flow.

e The maximum drainage area allowed per pipe is 2 acres.
e The inlet section should be securely connected to the slope drain and have watertight
connecting bands.
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Slope drains sections should be securely fastened together, have watertight gasket
fittings, and be securely anchored properly into the soil.

Diversion channels should direct runoff to slope drains. The height of the dike
should be at least 1-foot higher than the top of the inlet pipe and be compacted
around the pipe with an anti-seep device.

The area below the outlet must be properly stabilized with ECBs, TRMs, riprap or
other applicable stabilization technique.

If the pipe slope drain is conveying sediment-laden water, direct all flows into the
sediment trapping facility.

Permanent slope drains should be buried beneath the soil surface a minimum 1.5 feet.

MAINTENANCE ¢ Inspect periodically and after each rain event. Remove sediment buildup and
debris from inlets and outlets as necessary.
e Inspect outlet for erosion and downstream scour. Repair damage as necessary.
e Install energy dissipaters if appropriate.
LIMITATIONS e Severe erosion may result when downdrains fail.

Should not be used in drainages exceeding 2 acres.

Effective:

07/15

12-55



12.7.2

TEMPORARY STREAM CROSSING RC&CM-2:

TSC

15C

Slope Waterway Surface Enclosed Large Flat Borrow Adjacent
Protection Protection Protection Drainage Areas Areas Properties
A temporary stream crossing is a bridge or culvert across a stream or watercourse for
DESCRIPTION short-term use by construction vehicles and heavy equipment. A stream crossing provides
a means for construction vehicles to cross streams or watercourses without moving
sediment to streams, damaging the streambed or channel, or causing flooding. A typical
layout for a temporary stream low water crossing is shown in Standard Drawing ER-02-
02.
APPLICATION e Any area where construction vehicles must cross a stream or watercourse.
APPROACH Prior to constructing a temporary stream crossing, the owner/person financially

responsible for the project must submit an Application for Permit to Construct Across or
Along a Stream to the Kentucky Division of Water (KDOW). Temporary stream
crossings require a Section 404 Permit from the Army Corps of Engineers that is subject
to Section 401 Water Quality Certification from KDOW. If the crossing creates more
than 200 linear feet of fill or more than 1/3 acre of fill, an Individual Permit may be
necessary instead of a Nationwide Permit. A copy of the Army Corps of Engineers
permit needs to be submitted with the proposed construction plans prior to receiving
construction approval.

When feasible, one should always attempt to minimize or eliminate the need to cross
streams. Temporary stream crossings are a direct source of pollution; therefore, every
effort should be made to use an alternate method (e.g., longer detour), when feasible.
When it becomes necessary to cross a stream, a well-planned approach will minimize the
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damage to the stream bank and reduce erosion. The design of temporary stream crossings
requires knowledge of the design flows and other information; therefore, the services of a
professional engineer to deal with specific state and local requirements should be
considered. The specific loads and the stream conditions will dictate what types of stream
crossing to employ.

Design Criteria

Temporary Bridge Crossing

e  Structures may be designed in various configurations. However, the
materials used to construct the bridge must be able to withstand the
anticipated heavy loading of the construction traffic.

e  Crossing Alignment - The temporary waterway crossing shall be at right
angles to the stream. Where approach conditions dictate, the crossing may
vary 15° from a line drawn perpendicular to the centerline of the stream at
the intended crossing location. However, every effort shall be taken to
install the crossing perpendicular to the stream. All fill materials associated
with the roadway approach shall be limited to a maximum height of two
feet above the existing floodplain elevation.

e A water diverting structure such as a dike or swale shall be constructed
(across the roadway on both roadway approaches) 50 feet (maximum) on
either side of the waterway crossing. This will prevent roadway surface
runoff from directly entering the waterway. The 50 feet is measured from
the top of the waterway bank. The flow captured in these dikes and swales
shall be directed to a sediment trapping structure. If the roadway approach
is constructed with a reverse grade away from the waterway, a separate
diverting structure is not required.

e  Appropriate perimeter controls such as silt fences, must be employed when
necessary along banks of stream parallel to the same.

e  All crossings shall have one traffic lane. The minimum width shall be 12
feet with a maximum width of 20 feet.

Temporary Culvert Crossing

e  Limit the width of fill to that only necessary for the actual crossing.

e  Where culverts are installed, coarse aggregate of clean shot limestone rock,
riprap, and/or concrete with #57 stone or greater will be used to form the
crossing.

e  Clean shot rock and/or riprap may be used as fill for crossings that will be
in place for 6 to 12 months. A concrete cap shall be constructed over the
rock for crossings that will be in place for more than 12 months.
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The depth of stone cover over the culvert shall be equal to %2 the diameter of
the culvert or 12 inches; whichever is greater, but no greater than 18 inches.
To protect the sides of the stone from erosion, riprap shall be used.

The culvert crossing shall be large enough to convey the flow from a two-
year frequency storm without appreciably altering the stream flow
characteristics. A qualified professional must design the structure.

The maximum number of pipes as possible should be placed within the
stream banks with a maximum spacing of 12 inches between pipes.

The minimum-sized pipe culvert that may be used is 24 inches.

All culverts shall be strong enough to support their cross-sectional area
under the maximum expected heavy equipment loads.

The length of the culvert shall be adequate to extend the full width of the
crossing, including side slopes.

The slope of the culvert shall be at least 0.25 feet per foot.

Crossing Alignment — A temporary culvert crossing shall be at right angles
to the stream. Where approach conditions dictate, the crossing may vary 15°
from a line drawn perpendicular to the centerline of the stream at the
intended crossing location. However every effort shall be taken to install the
crossing perpendicular to the stream. All fill materials associated with the
roadway approach shall be limited to a maximum height of two feet above
the existing floodplain elevation.

The approaches to the structure shall consist of stone pads meeting the
following specifications:

Clean stone or concrete fill only

Minimum thickness: 6-inches

Minimum width: equal to the width of the structure
20-foot minimum approach length

bl e

A water diverting structure such as a dike or swale shall be constructed
(across the roadway on both roadway approaches) 50 feet (maximum) on
either side of the waterway crossing. This will prevent roadway surface
runoff from directly entering the waterway. The 50 feet is measured from
the top of the waterway bank. The flow captured in these dikes and swales
shall be directed to a sediment trapping structure. If the roadway approach
is constructed with a reverse grade away from the waterway, a separate
diverting structure is not required.

A temporary culvert crossing should be in place no longer than 24 months.

MAINTENANCE

Inspect every seven days and after each rain event that produces 0.5 inches or
more precipitation and repair any eroded areas immediately.

The crossing should be removed immediately after construction. The stream
bed and banks must be stabilized and restored to pre-construction conditions.
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LIMITATIONS o Temporary stream crossings may increase velocity of flows within the channel
in excess of those normally encountered, resulting in stream bed and bank
scour.

e  Crossings require coordination with the U.S. Army Corps of Engineers and the
Kentucky Division of Water.
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DESCRIPTION

Dikes and berms and swales are used to divert upslope runoff from crossing areas where there is a
high risk of erosion. Runoff conveyance structures may be used as temporary clean water diversions,
temporary sediment-laden water diversions, or permanent clean water diversions. Runoff
conveyance measures can be either temporary or permanent stormwater control structures. Typical
cross sections for dikes and swales are shown in Exhibit 12-12 in Supplemental Section D.

When constructed along the upslope perimeter of a disturbed or high-risk area (though not
necessarily all the way around it), clean water diversions prevent clear water runoff from flowing
over unprotected downslope areas. Sediment-laden diversions located on the downslope side of a
disturbed or high-risk area will prevent sediment-laden runoff from leaving the site before sediment
is properly removed. For short slopes, runoff conveyance measures at the top of the slope reduce the
amount of runoff reaching the disturbed area. For longer slopes, several dikes or swales are placed
across the slope at intervals. This practice reduces the amount of runoff that accumulates on the face
of the slope and carries the runoff safely down the slope. In all cases, runoff is guided to sediment
trapping areas or a stabilized outfall before release.

APPLICATION

Runoff conveyance measures are generally built around the perimeter of a construction site
before any major disturbing activity takes place.

e  Runoff conveyance measures are used in areas of overland flow.

e Convey stormwater to sediment trapping area.

e Convey clean stormwater around construction areas.
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APPROACH

Runoff channeled by dikes or swales should be directed to an adequate sediment trapping structure
or stabilized outfall. Care should be taken to provide enough channel slope for drainage but not too
much slope to cause erosion due to high runoff flow speed. Temporary runoff conveyance measures
may remain in place as long as 12 to 18 months (with proper stabilization). Dikes or swales should
remain in place until the area they were built to protect is permanently stabilized.

Permanent controls should be designed to handle runoff after construction is complete; should be
permanently stabilized; and should be inspected and maintained on a regular basis. Refer to Chapter
10 for temporary and permanent diversion channel stabilization requirements. Examples of runoff
conveyance measures include: grass-lined channels, sod-lined channels, riprap-lined channels,
turf reinforced channels, paved channels, and temporary slope drains.

Dikes and Berms

Swales

Top Width - 2 foot minimum
Height - 18” minimum measured from upslope toe.
Side Slopes - 2H:1V or flatter

Grade - Limited to grades between 0.5% and 1.0%.

5%-10% | 10% - 40%
Horizontal Spacing (ft) | 300 200 100

Stabilization - Slopes shall be stabilized immediately using vegetation, sod, erosion control
blankets, or turf reinforcement mats to prevent erosion.

Outlet - The upslope side of the dike should provide positive drainage so no erosion occurs
at the outlet. Provide energy dissipation measures as necessary. Sediment-laden runoff must

be released through a sediment trapping facility.

Other - Minimize construction traffic over temporary dikes.

Bottom Width - 2 feet minimum, the bottom should be level.
Depth - 1-foot minimum.

Side Slope - 2H:1V or flatter.

Grade - Maximum 5%, with positive drainage to a suitable outlet.

Stabilization - Stabilize with erosion control blankets or turf reinforcement mats
immediately.
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e Spacing
Percent Slope <5% 5% -10% 10% - 40%
Horizontal Spacing (ft) 300 200 100

e Outlet - riprap to stabilize outlet/sedimentation pond.

MAINTENANCE ¢ Inspect periodically and after every rain event to check for erosion and accumulation of
debris and sediment. Remove debris and sediment buildup as necessary.
e Any decrease in the berm height due to settling or erosion should be repaired immediately.
LIMITATIONS e Severe erosion may result when dikes, berms or swales become unstable or or not installed

properly.
e Concentrated flow within conveyance increases the potential for erosion.
e Conveyance should be designed to avoid vehicular crossings.
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Construction dewatering involves removing stormwater or groundwater from bore pits,
trenches, and other excavations on the construction site. Usually this removal involves
the pumping of this water to an appropriate receiving area. Direct pumping to lakes and
streams is illegal and must be avoided.

DESCRIPTION

APPLICATION e Removal of stormwater or groundwater from bore pits, trenches, and other
excavations on the construction site.

APPROACH The pump utilized for dewatering purposes must be properly sized. Each pump has its
own unique rating curve; therefore it is not feasible to list them in this chapter. The pump
rating curve is used to calculate pump design flows based on head loss through the pump

system.
The sediment-laden groundwater should be pumped directly to:

e A sediment control structure (i.e., sediment basin or sediment trap);
e An infiltration trench; or
e A vegetated buffer strip or zone.

Pumping to a Sediment Control Structure:
e Itisrecommended that sediment basins or temporary sediment traps receive
sediment-laden water from bore pits and trenches. This will ensure that the 80%
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trapping efficiency goal will be upheld. Special care should be taken to ensure
that the pumping of this water does not cause the sediment control structure to
fail. Also, care should be taken at the outlet of the hose from the pump to ensure
that erosion does not occur due to high concentrated flows.

Pumping to an Infiltration Trench:

e An infiltration trench is a shallow, excavated trench back-filled with stone to
form a reservoir. This reservoir may contain a subsurface drainage pipe or just
stone. This trench allows water to filter through the stone and then be diverted to
a suitable discharge point. The soils and the depth to the water table must be
suitable for this sort of dewatering. Typical trench depths range from 2 to 8
feet. The stone fill material consists of washed aggregate 1.5 to 3 inches in
diameter.

Pumping to a Vegetated Buffer Strip or Zone:

e Buffer zones are capable of filtering sediment-laden water. One option is to
pump the water to a discharge device that will evenly spread the water over a
wooded or vegetated buffer zone. An appropriate buffer zone can be determined
from Section 12.6.9.

e A plan and profile for dewatering operations with pumping to a vegetated buffer
zone is provided in Exhibit 12-13 in Supplemental Section D.

A detail for an outlet structure to the buffer zone is provided in Exhibit 12-14 in
Supplemental Section D. This discharge device uses Schedule 40 PVC pipes. The
discharge hose from the pump is connected to a flow diffuser constructed using PVC
pipe. The diffuser pipes are capped at the ends and the water is discharged through evenly
spaced holes drilled into the diffuser. The size and length of the diffuser and the size and
spacing of the holes are dependent upon the flow capacity of the pump being used for the
dewatering process. The Exhibit provides recommended pipe sizes, pipe lengths, hole
sizes, and hole spacing are based on pump discharge rates for pumps of 5 HP and less.

MAINTENANCE ¢ Inspect receiving area frequently to ensure capacity is not exceeded.

LIMITATIONS o If the presence of polluted water is identified, the contractor shall implement
appropriate dewatering pollution controls.
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Stone bag check dams can reduce flow velocities in small man-made swales and ditches,

DESCRIPTION which reduces the erosive potential of the flow and also promotes sediment deposition.

A typical layout for a s