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Module 1:
Introduction to EPSC Design
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Knowledge Check

« Erosion - Natural process in which, by the actions of
external forces such as wind, water, freeze-thaw that
soil particles are detached and transported.

» Sediment - Eroded soil particles or materials
suspended in wind or water.

+ Sedimentation - Deposition of the eroded soil particles
or material (based on particle size).

If you concentrate the flow, then you are responsible for controlling the flow.
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What is Accelerated Erosion?
+ Removal of natural vegetation Accelerated Erosion =
— clearing limits/project area Natural Erosion + Human Activities

+ Grading and excavation operations .
Increases erosion an order of
* Increased stormwater runoff velocities and sediment magnitude — 10X more
movement due to:

— Soil types
— Soil erosivity

* BMP installation and maintenance
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Types of Erosion

« Splash

— Rain hitting the land surface can dislodge significant
amounts of sediment and other pollutants

— Minimal sediment loss
» Use Erosion Prevention Measures
— Natural vegetation
— Vegetative buffers
— Temporary Mulch (wood or straw)
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Types of Erosion

Sheet

Detached soil particles transported in shallow
sheets of flow down a slope

Small increase in sediment loss

Use Erosion Prevention Measures

Erosion control blankets

Turf reinforcement mats

Sod

Temporary and permanent seeding

Arcadis 2017
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Types of Erosion

Rill

Develops as sheet flow begins to become concentrated
Small channels begin to form on sloped surfaces

Rule of thumb < 6” deep

Medium increase in sediment loss

Use Erosion Prevention, Runoff & Sediment Control
Measures

Silt fence (with & without wire backing)
Rock & enhanced rock checks dams
Sediment tube/Filter sock

Inlet protection

Temporary slope drain & berm
Diversions

TN Relu
Department of
e Transportation

MAARCADIS &z
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Types of Erosion

* Gully

— Flow from several rills come together
— Increased runoff velocities
— Rills get deeper and wider
— Rule of thumb 6” to 12” deep
— Large amounts of sediment loss
* Use Runoff & Sediment Control Measures
— Temporary diversion channel/culverts
— Sediment trap

Sediment basin

Rock sediment dam
— Filter berm

© Arcadis 2017
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Types of Erosion

* Channel

— Formation of a large unstable channels
— Increased flows and velocities
— Significant amounts of sediment loss
» Use Flow Control Measures
— Outlet protection
— Permanent riprap energy dissipaters
— Channel linings
— Permanent basins

Arcadis 2017

Bl | @aRcADIS s
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Erosion Prevention (Primary)

 Process of applying planned measures

Prevent erosion

Slow the increased erosion

Minimize the dislodging of sediment

+ Begins with identifying locations with higher potential for erosion

Soil type and erosivity

Topographic conditions (e.g. steep slopes)

Type of construction activity

= Mitigation or risk reduction

Limit vegetation removal/clearing

Design measures to “shield” or hold the soil particles together

Reduce stormwater velocities

Bypass/divert offsite drainage

A ARCADIS &z
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Sediment Control (Secondary)

» Process of applying planned measures

Collect eroded material
Prevent loss of sediment off TDOT ROW/Easements

Prevent sediment from entering jurisdictional features

Prevent sediment from filling in drainage pipes, culverts, etc.

» Begins with identifying locations where sediment can be collected:

Low lying areas

Existing natural swales or drainage features

Proposed drainage channels

 Mitigation or risk reduction

Direct stormwater runoff to specific locations

Design for proper sediment storage

Provide necessary ROW/Easements for installation & maintenance
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Erosion Prevention and
Sediment Control (EPSC)

- Best sediment control measure is to prevent erosion

» Sediment control measures should be considered a
“back-up” to the erosion prevention measures

* It's cheaper to prevent erosion then to control sediment
+ Cost to maintain and repair sediment control structures is

directly correlated to the efficiency of the erosion
prevention measures

JP;D«?I ent of ﬁARCADI L‘;":“:::‘d
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Erosion Prevention and
Sediment Control (EPSC)

* When sediment control structures fail they can potentially
release a large sediment load:

— Off TDOT ROW/easements onto adjacent property owners
— Into jurisdictional features (streams, wetlands, sinkholes, etc.)

4/07/2003

— Can result in notice of violations (NOV) being issued from
regulatory authorities
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EPSC Design Factors

» Four Principal Design Factors

— Soil characteristics
v" Hydrologic Soil Group (A-D)
v" Erosivity Factor, K
— Topography (Slope)
v Steepness
v Length
v" Orientation
— Surface cover conditions
v Removal of vegetation — area of disturbance

v Vegetative cover — temporary & permanent

Bl . @ARcADIS s
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— Rainfall intensity
v" Design storm events
v Seasonal/Climate

v Frequency, intensity, duration

EPSC Design =
Factors '

What Principal EPSC
Design Factors apply to this
site?

ge?«?l:!-mm of ﬁARCADI E'g‘ﬁ:‘“‘tm’
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Land Disturbance Effects

» Water Quality  Natural Areas
— Sediment contains nutrients & other pollutants — Degradation of jurisdictional features
— Water clarity — Promote invasive species

« Loss of Flood Conveyances & Storage — Cover sensitive habitat areas

— Reduced hydraulic capacities — clogged drainage
systems

— Increased flooding

— Fillin wetlands or low lying storage areas
- Safety & Nuisance

— Traffic hazard on roadways

— Dust (air pollution)

Arcadis 201
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Design of EPSC Plans

+ Responsibility of the roadway designer

— To prepare EPSC plans — all Stages
— To document
v" Computations
Design considerations

Assumptions

v
v
v Special considerations or procedures other than normally accepted
v

Special requirements from environmental documents
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Design of EPSC Plans

» Responsibility of the SWPPP Preparer

Provide EPSC guidance

Assist with outfall locations, standard drawings, pay items,
special notes, etc.

Prepare the SWPPP and Documentation & Permits Binder
Not design the EPSC Plans

TDOT
Department of

—Transportation

A ARCADIS

Deigrn & Consultancy
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Design of EPSC Plans

« EPSC Plan Designer

Drainage background
Familiarity with construction a plus

Include variety of EPSC measures in operation’s
“tool box”

Include in quantity calculations

v" Replacement factor

v Sediment removal

Visit design projects during construction

v Participate on a QA Inspection with the Compliance and
Field Services Office

v Visit the site during each stage of EPSC
v Learn what does and doesn’t work

TN ekl
Department of
e Transportation

A ARCADI

Diesign & Consultancy

natural
bl misets
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TDOT Drainage Manual Chapter 10

+ Types and causes of erosion and sedimentation
» Methods of calculating potential sediment loss

+ Best Management Practices (BMPs) for wsrson
controlling erosion and sedimentation e
- The development of an effective EPSC plan P TPOTDESIGN DIVISION
. . DRAINAGE MANUAL
» EPSC plan requirements for TDOT projects
CHAPTER X
EROSION PREVENTION AND
SEDIMENT CONTROL

22
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TDOT Drainage Manual Chapter 10 Appendix
TDOT DESIGN DIVISION DRAINAGE MANUAL
August 1, 2012
S
10.09.1.1 FIGURES AND TABLES S
—
Functional Classifications of
Control Measures
Erosion
Prevention
Measures
See See See
Figure Figure Figure
104-2 1043 1044
Figure: 104-1
Functional Classification of Control Measures Flow Chart

23
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L] EROSION PREVENTION MEASURES (Page 1 of 4) SEDIMENT CONTROL MEASURES (Page 1 of 3)
es I g n Functional Classification of Where | Life | Type Functional Classification of Where | Life | Type
Gontrol Measures. 2 g Control Measures @ $
Elg3 sl3
Sediment Control Flow Control NHEEEHE Erasion Prevention|f§l Sediment Contral Flow Control B[E : HEE
= ~|§/8|z|E Sediment Control ont S|<(=|& E B
Measures Measures Sl3|8 Eg § 2| Measures Measures Measures olglg % E il s
2 3 £ ]
BMP NAME DESGRIPTION AND USES HHEEHEEE BMP NAME DESCRIPTION AND USES HHEH E_ § HH
1 . « Temporarily holds runcff to allow sediments
1t | = Usedfor reducing velocty of flow in channels :
Enhanced Sit
TDOT Dralnage " eenee | » Performs by both settlement and by fitration ole . Dewatering -:&T«?Jﬁé%ﬁ:‘:ﬁﬂ;ﬁrmm . .

* Trapezoidal or V.ditches
= Section 10.08.1.1 &EC-STR-3D, 4, 4A

Structure

Check dewatering operations at watercaurse

« Section 10.08.2.1 & EC-STR1
= Sediment trapping device used for pumped

Manual Chapter
= Used for reducing velocity of flow in channels effluent from dewatering operations

Rock Check | = Little, if any, sediment trapping capabilties Sediment Fiter | b
10 Appendix B |+ e anage ares v RN EE Bag | Gecetlebag relans rgesediments e 4L
* Section 10.08.1.2 & EC-STR-6 . Section10.06 22 8 EC.STR2 0
= Sheet flow only. Installed on contour
= Woven geotextile fabric on wood or metal

= Uses a rock pad to remave mud from vehicle
Temporary tires to minimize vehicle tracking of sediment

. " posts, trenched into the ground.
Conler::f;'lmn mqﬂﬁ;e:ﬂa;lugrgssﬁegzess. points to public . . . SitFence | QS R e of area per 100 LF of fence . . .
. Secton 10.08.1.3 & EC-STR2S = Ponds watef ta allow sediments to settle out
- = Section 10.08.2.3 & EC-STR-3B & 3€
. uses‘ ng or mr:e‘mpes with riprap to allow « Sheet flow anly. Installed on contour
consirction vehicies across a stream * Includes 2 woven wire fence backing
cul;’é‘%ﬂ&v’r‘g . g'evems erasion damage to channel banks ol . ﬂ"'l";eé':‘;k‘:‘n"g“ « Used adjacent to a water course or body ole . .
= Shouid be in-place one year of less = Ponds water to allow sediments to settle out
- Section 10.08.1.4 & EC-STR-25 « Section 10,08.2.4 & EC-STR-3C & 38
= Uses riprap on the botiom of certain ditches = Reduces velocity to allow sediment to settle
Temporary and swales to allow construction access Enh: d St out; also provides some filtration capacity
Construction | » Prevents erosion damage to channel banks ofe . nnaneed St | « Used to form check dams in ditchesiswales o|s .
Ford * In place one year or less ence « Designed to withstand forces of flowing water
- Section 10.08.1.5 & EC-STR-25 = Section 10.08.2.5 & EC-STR-3D, & 3E
= Uses a pipe to convey flows down a slope to = Traps and filters sediments in a ditch / swale
the bottom minimizing erasion potential -
;i’“p‘l’]';“‘:‘ « Prevents flows f1o n‘wngmmng porh siopes | o . . E’g‘:"f"o?"k :[Zf; v::ﬁulagpe::;:: E:&?&Eﬁi’.ﬂf o] .
pe * Maximum drainage area is 1.5 acres feck Da « Maximum drainage area is 30 acres
» Section 10.08.1.6 & EC-STR-27 = Section 10.08.2.6 & EC-STR6A
» Uses a compacted earthen mound to divert = Caplures and filters sediment fram flow
flows around an erodible area Secimert Trap | = Not used in or other natural water resources
Temporary Berm | = Useable life is typically 18 menths. .le . . wit streams b .
« Maximun drainage 2rea i 5 acres Gheck Dam | = Maximum drainage area is 3 acres
= Seotion 10.08.1.7 & EC-STR-27 =Section 100827 8 ECSTRT,

FAARCADIS i

Design Resources

TDOT Standard EPSC Drawings
+ Recent Updates
— Silt Fence (EC-STR-3B)

~ Culvert Protection Type 1 (EC-STR-11) Erosion Prevention and Sediment Control
+ Eliminating Updated:juy 24, 2017

— Level spreaders REMATERING DERICS

— Gabions used for EPSC gy

— Silt Fence Ditch Checks DITCH DEVICES
INLET FROTECTION

DETAINING DEVICES

IN-STREAM DEVICES

25
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CULVERT PROTECTION TYPE 1 GENERAL NOTES

TDOT Standard @

OF THE INFLOW 70

o
MAY BE LEEED [N LEL GF MACHINE
LTS B4 GUAIL TUR AT A RABGAGE 1

THAM § ACRES.

7 BITNS.
THE WX

T PROTECTION (TYPE 1) MAY DE USED ARDUND A CULVERT INUET TO

arwr: FLOW VELOCITIES T0 ALLDW SEDIMENTS TO DROP OUT. [T 15 MORMALLY

THE CULVERT 15 CNSTE RLMCFF. (T MAY
U

. 250 B USEE) WHERE A FILTRATION FUNCTIGN o8 VEIY LW PLEWS IS DESIED.
E PS C D rawin g S (E) GutvesT PROTECTIN (TYPE ) Sril NOT BE USED W STREAMS OR CTHER

MATURAL WATER RESOURCES, LN ESS PROVIDE

LA LL3S T 3 ACRE
BE USED FOR FIPE FRC 34 NCHES 1 DNAMETER WITH A

7 oS TH MANILI ALLOWAASILI DHAAGE AMEA 5HALL s
i AT SITE'S WISCH DEUSL TO EXCERTIONAL TENNESSEE WATERS OR SEDRENT-MPARED

O I THE PERMITS.

[ EXCAVA
AT001 DA ARIREGATE JAE o7y PER TERI

) GULVERT PROTECTION TYPE || SHOULD NOT B USED I DITCHES, SWALES. TORDIO8 MACHMED RIPRAR (CLUSS A PER TON
R OTHER DEFREBSIGNS WITH A DEFTH GREATER THAN |

) CLLVINT PROTECTION (TYPE ) SHOULD NOT B USED AT THE CLLVERT CUTLET

JERE COMDITIONS OF Wi SEDINENT FLDW EXIET, MACHIED RIPRAP (CLASS A3}
FRPRAP (CLABS A FIPES 19 10 35

TORDS.06 MACHINED RIPFAR [CLARS A1)

T Y M50

Bl 30 AL
0 ACRES,

) ALY GEOTEXTIR FADRIC [TYPE i} LISTED O THE QUALIFED PROOUCTS LIST
BHALL B USED

CULVINT S TECTION [TV 1) BRI BON RN THE FOUOWANG

ITEM NUMRIERS,

O (UNCLASSF BT PER CLUBIC YARD

FELTIE DEDTERTLE [TYPE N[Nt COMTACE ) PE. SOUARE YARD
PAYUENT SHALL INCLUOE ALL MATERIALY AD LAIOR NECESSARTY FORL CONSTRUCTION
MANTEMANCE. AND REMOVAL OF CLLVERT PROTECTION (TYPE 1)

WT SHALL B8 FREMOVED FIROM BERIND THl CULVENT PROTUCTION [TYP8 1)

| e
DRANAGE AREA LESS * mekl! HAS ACCUMLLATED T0 OME-HALF THE CRIGIAL HEIGH
PAID FOR UNDER (TEM MUVBER 200.05. SEDIMENT REWOVAL PER CUBIC YARD.

ST OF THE STRUCTURE

INTROL PLAN LECEND BASIN

ITECTION (TYPE [

ROCK CHECK DAM SPACING

26

Design Resources

TDOT Instructional Bulletins

+ Current Revisions
— General Notes (IB 17-04)
— Standard Drawing Updates (IB 17-09)

TN g(-'gD«?:!-kh\ of ﬁARCADIS

e Transportation

Deign & Consultancy
natural
bl misets

ac]e—

Instructional Bulletins

Updated: fune 30, 2017

Regarding Revised and New Standard Draveings

IBNo.

:

1B 17-08

i
:

Roadway Design Guidelines Current instructionsl Bulleting

Description

UPDATED GENERAL NOTES

Regarding Turn-in Dates and Letting Schedules for 2018

Regarding Revised Standard Drawings

bl B

Signed Date:

02/09/2017

06/21/2017

06/30/2017

27
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General & Special EPSC Notes NOTE: NOTE (20) IS REQUIRED FOR ALL PROJECTS.

» Don’t copy over from older projects (20)  NO ACTIVITY MAY SUBSTANTIALLY DISRUPT THE MOVEMENT OF THOSE
. SPECIES OF AQUATIC LIFE INDIGENOUS TO THE WATER BODY, INCLUDING

+ Specific EPSC notes for: THOSE SPECIES THAT NORMALLY MIGRATE THROUGH THE AREA,

— Projects <1 ac.
— Projects 21 ac.

6-180.05 INSPECTION, MAINTENANCE & REPAIR

NOTE: NOTE 21 SHALL BE ADDED TO THE PLANS FOR PROJECTS REQUIRING MORE
THAN 1 ACRE OF TOTAL DISTURBED AREA, FOR WHICH, AN NPDES PERMIT IS
REQUIRED.

(21) REFER TO THE STORM WATER POLLUTION AND PREVENTION PLAN SHEETS (S-
_) FOR SWPPP, PERMITS, AND RECORDS NOTES.

NOTE: NOTES (22-28) SHALL BE ADDED TO THE PLANS FOR PROJECTS REQUIRING
LESS THAN 1 ACRE OF TOTAL DISTURBED AREA, FOR WHICH, AN NPDES PERMIT IS
NOT REQUIRED.

(22) THE TDOT CONSTRUCTION SUPERVISOR (OR THEIR DESIGNEE) AND THE
CONTRACTOR'S RESPONSIBLE PARTY ARE RESPONSIBLE FOR INSPECTIONS.
MAINTENANCE AND REPAIR ACTIVITIES ARE THE RESPONSIBILITY OF THE
CONTRACTOR. THE TDOT CONSTRUCTION SUPERVISOR OR THEIR DESIGMNEE
SHALL COMPLETE THE EPSC INSPECTION REPORTS AND DISTRIBUTE COPIES
PER THE CONTRACT.

— For all projects

28
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Design Resources

Personnel

+ SWPPP Preparer

+ TDOT Regional & District Offices
— Environmental Tech
— Operations (construction)

— Compliance & Field Services

« Contractor

29
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Other Resources
+ USDA Web Soil Survey

— https://websoilsurvey.nrcs.usda.gov

« TDOT Geotech Report

Bl . @arcaDIS

—Transportation
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Other Resources

- TDEC Water Resource Map
Viewer
— http://tdeconline.tn.gov/dwr/

» Ecology - Environmental
Boundaries Survey (EBR)

« TDOT Project Commitments

+ PPRM (TDOT) or A&E Report
(Consultants)

31
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Module 2:

Rules & Regulations

Bl . @ARCADIS

e Transportation

Why do we need
EPSC Plans?

+ US EPA — The Clean Water Act

— Restore and maintain the chemical, physical, and
biological integrity of our Nation’s waters

— Section 402 — National Pollutant Discharge %
Elimination System (NPDES) for point source
discharges (including stormwater runoff)

+ TDEC — TN Water Quality Control Act

swim drink fish

— NPDES Permit for Discharges of Stormwater
Associated with Construction Activities TN Department of

v Construction General Permit EnVironment &

v Requires EPSC Plans and a Stormwater Pollution H
Prevention Plan (SWPPP) for land disturbances = 1 ac. . co nservatlon
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Why do we need
EPSC Plans?

- TDOT

gy\f§ TDOT

Department of

e | 3NS5 por tation

— To reduce the physical, chemical, biological
and economic damage which can be caused
by pollution due to sediments which have
been eroded from a construction site.

— To minimize erosion and ensure that any
eroded sediments are retained on site
playing an important role in protecting
Tennessee’s natural environment

Bl . @ARCADIS s
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TDEC Construction General
Permit (CGP)

+ Tennessee is Granted Primacy by EPA to Oversee the State -
NPDES Program ASSOCATED WITH CONSTRUCTION ACTIVITIES

— Managed by the Tennessee Department of Environment & PERMIT NO. TNR100000
Conservation (TDEC) — Water Resources

STATE OF TENNESSEE

NPDES PERMIT

ENERAL NPDES PERMIT

— “General NPDES Permit for Discharges of Stormwater Associated
with Construction Activities” or “Construction General Permit” (CGP)
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TDEC CGP

Issue date: September 30, 2016
Effective date: October 1, 2016
Expiration date: September 30, 2021

» CGP authorizes point source discharges of stormwater
from construction activities (outfalls)

» Required for land disturbances = 1 acre

 Includes support activities (borrow and waste areas,
concrete and asphalt plants, staging yards, haul roads,
material storage areas, etc.)

by f TDOT
Department of
m— Transportation
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TDEC CGP

Section 3: SWPPP Requirements

3.1. The General Purpose of the SWPPP

» Asite-specific SWPPP must be developed for each
construction project

+ The design, inspection and maintenance of Best
Management Practices (BMPs) must be:

— described in the SWPPP
— prepared in accordance with good engineering practices
» Permit allows use of innovative or alternative BMPs

— performance has been documented to be equivalent or
superior to conventional BMPs

— certified by the SWPPP/EPSC designer
— TDOT Qualified Products List (QPL)

TN ekl
Department of
e Transportation

MAARCADIS &

Deign & Consuitancy
bl misets
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Qualified Products List (QPL)

STATE Of TENIESSEE
DEPARTENT OF TRANSPORTATION
[Lus—— 24 List Bngart

Srsien: | APeetatsti v St Do)

[Pt Camgy 77~ B Premar St G-
I Mo GRS+ HESTRAS Tamy S e o g

5 RTINS+ B4 Tiresh ORISR T e
Research & Product Evaluation and ot et ST
e s
Qualified Products List e
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.
pir 1 Latts ¢ [ror——
BEOY Cornerrasl Doubevard Comes Pl DT Pomem cucnt
Mstille, TH 372432060 o Compaan O .
PNN'USBS:-A\'.‘SL L Frmndy Crvaoment LLC 138 S eak Mt
Fanc 615.350.41 28, 5 =B, vl L e
ki =
e i s i
Producrs and Procedures [T ————
Qualified Listings i s "
ke v
Lk o QP Table of Contents
e s e —
List Evaluation Trade Same st ml: o
Mumber Description Procediares L+148 v ooz
17 Trosion Prevention and Secement Cortrol TS kg QLT vy

M e st
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TDEC CGP

Section 3: SWPPP Requirements

3.1.1. Reqistered engineer or landscape architect requirement
- SWPPP narrative may be prepared by:

— CPESCor

— TDEC Level Il

« Plans and specifications requiring structural, hydraulic,
hydrologic or other engineering calculations be stamped
and certified by PE or LA
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Section 3: SWPPP Requirements

3.5 Components of the SWPPP
— Site description

— Inspections

— Pollution prevention measures for non-

— Description of stormwater runoff controls '
stormwater discharges

— Erosion prevention and sediment controls
(EPSC FPIans) — Documentation of permit eligibility related to

I . TMDLs (303d siltation or habitat alteration)
— Stabilization practices

— Structural practices

— Stormwater management
— Other items needing control
— Maintenance

T°°T . PARCADIS &

e Transportation

TDEC CGP o
DOCUMENTATION AND PERMITS BINDER
Components of the SWPPP avoast
PROIECT MARAL: ROUTE, TERMINI
PiR
+ SWPPP Sheets ol
. i i i 1. EPSCINSPECTION REPORTS i
Documentation & Permits Binder e e mT
.I. 1.1 3 TDEC FORM
.' 3 L [ EPSC INSPECTION DELEGATION OF ALTHORITY
I.I_ i @ PRECIPITATION RECORDS Mu:;;m
3.1 @ MONTHLY RANFALL LOG Permits Binder
A1 @ PRECIPITATION FRECHMMNCY ESTIMATES
[ FROUECT EPSC POSTING INFORMATION _E_
[ PROUECT RELATED TDOT EFSC STANDARD DRAWINGS -—: -:-:"‘

[ NOUAND TOPO MAP

) BLANK NOT

L

ENVIRONMENTAL PERMITS
B.L [ PERMIT APPLICATION LETTER
B2 [ PERMITS

B.2LE TOEC ARAP

B2 CORPS OF ENGINERS (COF)

B1EE TVAIEA

8240 OTHER

9. @ ENVIRONMENTAL BOUNDARIES RERORT
10 & TDOT AND TOEC WEB LINKS.

11. EPSCINSPECTION TRAINING CERTIFICATIONS

12 SOW TEST RESULTS
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TDEC CGP

Section 3: SWPPP Requirements

DISTURBED AREA

3.5.1. Site description IN BETWEEN SLOPE LINES. a4.09_[[AC)
. 15 FOOT WIDE STRIP {OUTSIDE SLOPE LINES) 5.65 [lAC)
 c) Estimates of the total area: TOTAL DISTURBED AREA 28.74_|IAC)
— of the site (project area)
— disturbed area (including all construction easements) OUTFALL TABULATION
- d) Estimate of percent slope at each outfall drainage R B o
area 2 0.20 AC. 3.5%
+ e) Estimate of drainage area serving each outfall 2 Z;‘; :z :j:
+ 1) Buffer zones identified and outlined a 0.42 Ac. 3.9%
L. X . a8 0.43 AC. 0.5%
* 0) Limits of disturbance shall be clearly marked in the 5 3.83 ac. 2.2x
SWPPP (EPSC plans) sA 0-08 AC. 2.4%
5B 0.06 AC. 2.7%
5C 0.21 AC. 0.6%

Bl | @ARCADIS s

TDEC CGP

Section 3: SWPPP Requirements

3.5.2. Description of stormwater runoff controls

EPSC plans that reflect construction phases (i.e. initial,
interim grading, final, etc.) should be depicted on multiple
plan sheets.

EPSC staging

» One sheet depicting all EPSC that will be used during < TDOT submits EPSC
the life of the project will not be considered complete Plans to TDEC for

 Sites disturbance review.

— <5 acres — minimum of 2 stages of EPSC (initial/clearing
and final)

— 25 acres - minimum of 3 stages of EPSC (initial/clearing,
interim and final)
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Section 3: SWPPP Requirements

3.5.3.1 EPSC General Criteria and Requirements

« a) Erosion prevention controls designed to eliminate the
dislodging and suspension of soil in water

» b) Sediment controls designed to retain sediment on-site

« c¢) Proposed physical and/or chemical treatment must be:

— Researched
— Applied according to the manufacturer’s guidelines
— Fully described in the SWPPP

B
epartment of

—Transportation

A ARCADIS &=

TDOT Standard Flocculent Notes

6-415.00 FLOCCULANTS

NOTE: NOTES (1) THROUGH (8) SHALL BE INCLUDED ON THE FIRST SHEET OF THE
EPSC PLAN SET FOR ALL PROJECTS WHERE FLOCCULANTS ARE USED IN WHICH
THE PROJECTS REQUIRES LESS THAN 1 ACRE OF TOTAL DISTURBED AREA, FOR
WHICH AN NPDES PERMIT IS NOT REQUIRED.

(1) ENSURE THE FLOCCULANT EMULSIONS AND POWDERS ARE OF THE ANIONIC
TYPE AND MEET THE FOLLOWING REQUIREMENTS:

A MEETS THE EPA AND FDA ACRYLAMIDE MONOMER LIMITS OF EQUAL TO
OR GREATER THAN 0.005% ACRYLAMIDE MONOMER.

B. HAS A DENSITY OF 10% TO 55% BY WEIGHT AND A MOLECULAR WEIGHT
OF 16 TO 24 MG/IMOLE.

C. MIXTURE IS NON-COMBUSTIBLE.
D. CONTAINS ONLY MANUFACTURER'S RECOMMENDED ADDITIVES.

(2)  FLOCCULANT SHALL BE MIXED AND APPLIED IN ACCORDANCE WITH ALL
QCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) MATERIAL
SAFETY DATA SHEET REQUIREMENTS AND THE MANUFACTURER'S
RECOMMENDATIONS FOR THE SPECIFIED USES CONFORMING TO ALL
FEDERAL, STATE, AND LOCAL LAWS, RULES, AND REGULATIONS

(3)  ALL VENDORS AND SUPPLIERS OF FLOCCULANT BLENDS SHALL PRESENT OR
SUPPLY AWRITTEN TOXICITY REPORT WHICH VERIFIES ACCEPTABLE
TOXICITY PARAMETERS WHICH MEET OR EXCEED THE EPA REQUIREMENTS
FOR THE STATE AND FEDERAL WATER QUALITY STANDARDS. WHOLE
EFFLUENT TESTING DOES NOT MEET THIS REQUIREMENT AS PRIMARY
REACTIONS HAVE QCCURRED AND TOXIC POTENTIALS HAVE BEEN REDUCED.

TDEC CGP

Section 3: SWPPP Requirements

3.5.3.1. EPSC General criteria and requirements (cont.)

-n)

— Offsite vehicle tracking of sediments and the generation
of dust shall be minimized

— Construction entrances shall be described and
implemented

Diesign & Consultancy
for natueal st
e ey

Bl - @ARcADI
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TDEC CGP

Section 3: SWPPP Requirements

Steep Slopes

* Anatural or created slope of 35% grade (3:1
slope or steeper)

» No height restrictions

» Designers must pay special attention to
stormwater management to convey runoff
non-erosively around or over a steep slope

TN Rll

Department of
. Transportation

AARCADIS &

TDEC CGP

Section 3: SWPPP Requirements

3.5.3.3 Structural practices (design requirements)

= 2-year and 5-year design storm depths and intensities
— TDOT EPSC measures already meet this requirement

- Drainage area (onsite + offsite) of = 10 acres:
— Both disturbed and undisturbed portions of the site or
— Areas adjacent to the site
— All draining through the common outfall

* Exceptional TN Waters and 303d impaired streams
Drainage area (onsite + offsite) of = 5 acres

TN ekl

Department of
e Transportation

A ARCADI
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TDEC CGP

Section 3: SWPPP Requirements

3.5.9. Pollution prevention measures for non-stormwater discharges

« Estimated volume of the non-stormwater component(s) of the
discharge must be included in the design of all impacted control
measures

— Dewatering of work areas (sediment filter bags)
— Water for dust control

— Waterline flushings

Groundwater

— Wash areas

ge;D«?l:!-wm of ﬁARCADI D “‘"c““‘"““'

e Transportation

Non-Stormwater Discharges
Sediment Filter Bags Dust Control

™
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TDEC CGP

Section 4: Construction and Development Effluent Guidelines

4.1.1. Erosion Prevention and Sediment Controls

EPSC must be designed, installed and maintained to:

« Control stormwater volume and velocity within the site
to minimize soil erosion

= Control stormwater discharges, including both peak
flows and total stormwater volume, to minimize erosion
at outlets, stream channels and streams banks

* Minimize the amount of soil exposed
» Minimize the disturbance of steep slopes

£ ARCADIS &

TN ekl

Department of
e Transportation

TDEC CGP

Section 4: Construction and Development Effluent Guidelines

4.1.1. Erosion Prevention and Sediment Controls

» Minimize sediment discharges from the site

» Design, installation and maintenance of EPSC controls
must address:

— design storm (2 yr. or 5 yr. — 24 hour)
— soil characteristics
— include range of soil particle sizes expected to be present

« Provide and maintain natural buffers around surface
waters

= Minimize soil compaction — preserve topsoil

A ARCADIS &=
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Section 4: Construction and Development Effluent Guidelines

4.1.2. Buffer zone requirements

* Applicable to all streams

— 60 feet (on each side of stream) for impaired and
exceptional TN waters (average width with a min. of 30 feet)

— 30 feet (on each side of stream) for all other streams
(average width with a min. of 15 feet)

* Water of the U.S.

— 15 feet (on each side) for wet weather conveyances
identified as ephemeral streams by the USACE or EPA

» Ecology EBR forms include this information

A ARCADI

Deigrn & Consultancy
Sorrutueal
[y

21
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TDEC CGP

Section 4: Construction and Development Effluent Guidelines

4.1.2. Buffer zone requirements (cont.)

» Are not primary sediment control structures

MAARCADIS

Design & Consuitarcy
o atuesl et
e ey

* Requirement does not apply to any valid ARAP or (s Coordinate with the Permits Office!

equivalent permit by federal agencies

- Buffer zone exemptions defined based on existing land
uses

22
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Section 4: Construction and Development Effluent Guidelines

4.1.2.2. Pre-Approved Sites

« TDOT projects are exempt from buffer zone
requirements if final TDOT right-of-way plans were
finalized before February 1, 2010

Arcadis 2017

A ARCADIS |

13 November 2017 23

TN Relu
Department of
e Transportation

TDEC CGP

Section 4: Construction and Development Effluent Guidelines

4.1.4. Dewatering

» Discharges from dewatering activities are prohibited
unless managed by controls providing equivalent level
of treatment (filters — i.e. sediment filter bags)

4.1.7 Surface Outlets

» Discharges from basins and impoundments, utilize
outlet structures that only withdraw water from near the
surface of the basin or impoundment (i.e. Faircloth
skimmer)

A ARCADIS &=

13 November 2017 24
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TDEC CGP

4.1.7 Surface Outlets

+ “Sediment Basin” definition updated to reflect new design
components including:

— forebay cell
— permanent pool
— primary spillway with secondary or emergency spillway
— surface dewatering
» Size dependent upon
— shape
— incoming runoff volume and peak flow
— particle size
— receiving stream classification (impaired or exceptional waters)

« TDOT working with UTK on potentially reducing the size of
sediment basins.

B . @ARCADIS s

. Transportation

TDEC CGP

Section 5: Special Conditions, Management Practices, and Other Non-Numeric Limitations

5.4.1. Additional SWPPP/BMP Requirements for discharges into
impaired or exceptional TN Waters

* Includes discharges from sites upstream or within “proximity” of
the impaired or exceptional segment

— TDOT/TDEC agreement defines proximity as: the project is within a
one mile flow length upstream of the ETW or 303d impaired stream

* b) Requires SWPPP (including EPSC plans) to be prepared by
a person who possesses one of the following:

— PEorLA
- CPESC
— TDEC Level Il

26

Design & Consultancy
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TDOT Roadway
Design Division

Module 3:
TDOT SWPPP Process

g@?a?l:!-wnl of ﬁARmDIS & m"c““‘w“’

e Transportation

Assignment of SWPPP Developer

» Contact the TDOT Roadway Design Manager
» Ask questions:

v~ What stage is the project in? (Preliminary ROW, ROW or Construction Field Review)
v~ When is the next field review?

v Have there been any major design changes?

v Is it ok to contact the design consultant directly with questions and comments?

v Exchange contact information

v Request to be placed on the distribution list for future field review(s)
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Project Site Review
 General Site Information STATE OF TENNESSEE e
SHEET 14 DEPARTMENT OF TRANSPORTATION =

BUREAU OF ENGINEERING
LOUDON COUNTY
CTION-S LS-LIGHTING

— Project location

— Limits of work

— Lat/Long coordinates from center
of project

v Decimal degrees format
(35.9485°, -84.8564°)

W0 EXCLUSTONS
WG ECUATIONS

consT,
i ADUACENT PROVECT TO

[CONSTRUCTION| . -
[T I ———
REVIEW T

ROADWAY LENGTH
BRIDGE LENGTH

PROJECT LENGTH

w

Blrer.. aArcaDIS s

— ortation

Project Site Review

. . . - A W e
+ Watershed and Stream Designation Review %f A
o @ s

— Verify Natural Resources/Jurisdictional Features A wovren sowairs (IR, \ g
(Streams, Wetlands, Springs, Sinkholes, etc.) /
within and adjacent to the project site BRI e
N 418385.7650 ~
— Resources: E 1727600.6409 - gy

=
o™

i [ INGRESS,
] | EGRESS EswT.

v Environmental Boundaries Report (EBR)
v Design Plans
v USGS Topographic Mapping
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Project Site Review

» Watershed and Stream Designation Review

— Does the project directly discharge or is located
within 1 flow mile upstream of a designated ETW
or 303(d) listed stream?

— Resources:
v TDEC Division of Water Resource Map Data Viewer
v/ TDEC TMDL Report
v' http://tdeconline.tn.gov/dwr/

Bl . @ARCADIS s

e Transportation

Project Site Review

+ Site Review (currently not required)
On-site and adjacent topographic conditions and land uses

Existing and proposed drainage patterns
— Existing erosion problems

Other problem areas

Jurisdictional features

Sufficient ROW

* Changes Coming in the Near Future
— New Activity within PPRM (site review)

v~ 6 months prior to ROW turn-in

v Site review check list

v Representative from each Division
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Project Site Review

+ Site Review Example

— Additional Jurisdictional Features
Found

Passibl
" g \,rm«u\

CALTION |
PLANS
s o

| PREsENT ‘]
LaYoUT

27 October 2017 7

Arcadis 2017
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e Transportation

Project Site Review

+ Site Review Example
— Offsite Drainage
— Existing Stream Crossing
— Sediment Filter Bag

Existing stream crossing
near proposed centerline

Sediment
Filter Bag

27 October 2017 8
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Project Site Review

+ Site Review Example

et

Existing Erosion Utility Work by Others Storm Sewer Not Surveyed

ge;D«?:!-wnl of ﬁARmDI D’ e “"ﬂ“ -

e Transportation

Project Site Review

+ Site Review Example
— Existing Construction
— Bridge Construction Needs — Haul Road, Jetties, Barge Access, etc.
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Project Site Review

1727.9969 I

+ Site Review Example 0140.9031

— Site Constraints

Sediment

27 October 2017 11
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Preparing for EPSC Design m B ——

syml fi ADL
GnD Gilpén s#1 loam, 12 to 20 percent slopes. [+ 15.9 15.1%
GpE Gmklms complex, 20 ta 35 percent € 26.9 25.5%
» Know your project’s topography and soil types Gof St Ptos compie, 35 0 80 perens € s sow
. . . Lhe Lity lcam, 5 10 12 ent siof -] 2.3 2.2%
— Hydrologic Soil Group (HSG) (A-D soil) tac Liy-Ga compl, 51 12 percnt sopes 8 23 22w
w Water 0.8 0.8%
— Erodibility of the soil (k value for whole soil not i izl aidembdonmicaisell v
rock-free) S v &= .

— Steep slopes (3:1 or steeper)

Tables — K Factor, Whole Soil — Summary By Ma

(o]
Summary by Map Unit — Morgan County Area,

Mag unit Map unik name Ratif Value ent of

symbsol AOL

GnD GILPIN SILT LOAM, 12 TO 20 PERCENT 32 159 15.1%
SLOPES

GpE GILPIN-PETROS COMPLEX, 20 TO 35 PERCENT .32 %9 25.5%
SLOPES

GpF GILPIN-PETROS COMPLEX, 35 TO 80 PERCENT .32 31 3.0%
SLOPES

LbC LILY LOWM, 5TO 12 PERCENT SLOPES .28 2.3 2.2%

lgc LILY-GILPIN COMPLEX, § TO 12 PERCENT 28 2.3 2.2%

w WATER 0.8 0.8%

wrg WERNOCK SILT LOAM, 2 TO 5 PERCENT .37 17.0 16.1%
SLOPES

wre WERNOCK SILT LOAM, 5 TO 12 PERCENT .37 7.1 35.3%
SLOPES

Subtotals for Sall Survey Area 105.3 100.0%

Totals for Area of Interest 105.3 100.0%

27 October 2017 12
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Preparing for EPSC Design

HYDROLOGIC SOIL GROUP
A (SAND) ¢ D (CLAY)

RUNOFF POTENTIAL

LESS (=) |\|ORE

Curve Numbers for
Cover Description Hydrologic Soil Group
A B [ D
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding ROW) 98 98 98 98
Streets and roads:
Paved: curbs and strom sewers (excluding ROW) 98 98 98 98
Paved: open ditches (including ROW) 83 89 92 93
Gravel (including ROW) 76 85 89 a1
Dirt (including ROW) 72 | 82 | 87 | 89
Newly graded areas (pervious areas only, no tation) [ 77 [ 86 | 91 [ 94
Meadow - continous grass 30 [ s8] 7 |78
© Arcadis 2017 Woods - iom condition 30 I 55 I 70 [ 77 27 October 2017 13

Bl | @aRcADIS s

—_ Transportation

IMPERVIOUS AREA

Preparing for EPSC Design

IMPERVIOUS AREA IMPERVIOUS AREA U —

PRE-DEVELOPED | CONSTRUCTION | POST-DEVELOPED
COVER DESCRIPTION CN VALUE AREA AREA AREA
WOODS - GOOD CONDITION 55) 2578 2460 2460
MEADOW-CONTINUOUS GRASS 56| 4622 701] 3540
IMPERVIOUS AREA 98 2800 2800 4000
NEWLY GRADED AREA 86| 4039
ICOMPOSITE CN VALUE ﬁ 67.5] 79j 72.6)

Arcadis 2017 27 October 2017 14
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SILT FENCE
EC-STR-:
s STRIC 080112 SILT FENGE wWiTh WIRE BACKING
STR-
RIE 040108 SILTFENCE FABRIC JOINING DETAILS
|

» SWPPP Sheets included in index (S-1) i

EC-STR-8A 05-06-18 ENHANCED ROCK CHECK DAM

Preparing for EPSC Design

» Applicable standard drawings =
. STRE 081014  FILTER sOCK |

» General and Special Notes SOSTRIS oeorde  caTOHBASW PROTECTION ‘
-STR-25 i |

T SRSy crossma, consrucron |

|

— EPSC notes based on latest IB
_—

— Special EPSC/ecology notes

— Project commitments
CONT.)
GENERAL NS;E;(“ oaeexT CONTROL

EROSION PREVEN J—
ROS! " 5 WATER ]
NATURAL RESOURCES ’ ".::T:E’s;:ﬁces AND
§ MUST BE ROTECT NATAS we
SO MATERIAL ASURES 10 T T
EPSC WE AINTANED THROUC CRURES uu‘s‘w_’ (as n

(88!

. ONTOUR
N T I
ClFlLRFU R OTHER MATU A AL - ‘,“N' Aisoon e o o
€
DRY AND
WLETED _‘olt Y
Yo SHALL BE 0T emTiiG WATE
O ARS PRIOA T
TN s ‘
JIET—

_
15

CONSTRUC
NEW CHANNE T LEAST
D runa T

weaT o

—

Bl @ARcADIS s

e Transportation

Preparing for EPSC Design

+ Disturbed Area Table
— Provided on ROW Acquisition Sheet

‘ DISTURBED AREA
IN BETWEEN SLOPE LINES 6.105 (AC)
15 FOOT WIDE STRIP (OUTSIDE SLOPE LINES) 1.754 (AC) ‘
TOTAL DISTURBED AREA 7.859 (AC)
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» Estimated Roadway
Quantities

— EPSC pay items
provided

— Quantities
v Look appropriate

v Tabulated & Estimated
match

— Footnotes
v Applied as needed
v Specific

TN Rll

Department of
—Transportation

A ARCADIS &=

ESTIMATED ROADWAY QUANTITIES
ITEM NO. DESCRIPTION UNIT | QUANTITY |
2090802 | TEMPORARY SLT FENCE (WITH BACKING) LF 173
208-06.03 | TEMPORARY SLT FENGE (WITHOUT BACKING) LF (20
209.08.07 | ROCK CHECK DAM EACH 14
208.08.08 | ENHANCED ROCK CHECK DAM EACH 4
209.09.40 | CURB INLET PROTECTION (TYPE 1) EACH 2
208.00.43 | CURB INLET PROTECTION (TYPE 4) EACH 29
208-13.04 | TURBIDITY CURTAIN(AT BRIDGE PIERS) LF 998
20940.33 | CATCH BASIN PROTECTION (TYPE D) EACH 3
2094042 | CATCH BASIN FILTER ASSEMBLY(TYPE 2) EACH 2
20940.46 | CATCH BASIN FILTER ASSEMBLY(TYPE 6) EACH 15
FOOTNOTES

SEE SUBSECTION 209.07 OF THE STANDARD SPECIFICATIONS FOR MAINTENANCE AND
REPLACEMENT. ALL QUANTITIES ARE TO BE USED AS DIRECTED BY THE ENGINEER.

INCLUDES 100 TONS FOR USE WITH TEMPORARY CONSTRUCTION ENTRANCES/EXITS AND INCLUDES
628 TONS FOR USE AT NORTH AND SOUTH ABUTMENTS

TN ekl

Department of
e Transportation

Preparing for EPSC Design

» Typical Sections and Details

— Stabilization (seed & blanket, sod, etc.)

» Special Ditch Sections

— Stabilization, lining, dimensions, etc.

* Culvert X-Sections

— Outlet protection depicted, type, length, depth, etc.

pROP. G

GUARDRAIL
{AS REQUIRED?

FAARCADIS g

ron ocratcs
Nor”Siomi xistin
SEESTo DaG ho,  CXISTING G0y
01-5- 114 »
7 o
5
s W Cho0 on

PROP, $0D *v*
ALL DITEHES T0 BE SOD0ED UMLESS
OTHERNISE STATED IN THE PLANS

FOR DETAILS

06 WACHINE RIP-RAB (CLASS -11

1T W 1
UNDERLATN WITH TYPE 111 GEOTEXTILE FABRIC
PROP. RIP-RAP DITCH
RIGHT STA, 1340000 10 STA. 3+73.38

EXISTING GROUND —
Yoty

ITEM NO. TO9-0510 CLASS A-IRI-RAP GROUTED)

GROUTED RIP-RAP DITCH
LEFT STA, 20419.21 10 STA, 2045891
RIGHT $TA, 20+50,00 10 514 21+20,62
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Preparing for EPSC Design

+ Existing and proposed inlets (pipes,
culverts, storm sewer - not in a
designated stream) have
appropriate inlet protection

 Existing drainage ditches are being
protected (i.e. rock check dams,
sediment tube ditch checks, etc.)

« Each outfall has an appropriate
EPSC measure installed. (i.e.
enhanced rock check dam)

Bl . @ARCADIS

e Transportation

Preparing for EPSC Design

T.v.A. FuLL POOL 7j57/ = - =
- Off-site water being diverted by diversion berms, | ————~ i - :
9 y it I i

diversion pipes, sediment tubes, filter socks, or
other methods =]

» Slope drains being utilized in low points of the N ———

1
\ !
\ |
u;\.,wu;}-_w.
I
[ S

diversion berms ‘ i

QRARY SLOE TEMPORARY
TENIN DivERSION QIVERSION

150 P CUVERT s

20
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Preparing for EPSC Design

- Silt fence

— Not installed in concentrated flow
areas (ditches, swales, etc.)

— Installed along the contour
v Provide outlet at low points
— J-hooks added
v Prevents undercutting
v Additional sediment storage

Dsign & Consultancy
ntural st

o
bt

21
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e Transportation

Preparing for EPSC Design

« Silt fence with backing (or other adequate BMPs) utilized at the toe of large fill slopes

+ Silt fence with backing installed along stream banks (each side) and wetlands in
existing and proposed conditions (Stages 1 and 2)

D
for natueal st
bt

ign & Cone
—

uitare

22
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Preparing for EPSC Design

~. @

* Environmentally sensitive areas are ~— e T == |
protected with adequate BMPs of— S\ pmem T T L e |
- Streams may need a designated R B P s ek s el
buffer zone (delineate with high B e e sn g BT e s s s R
visibility fencing) or equivalent g ettt
measures opo- BV (@ e =
+ No EPSC measures are installed & i —+7 |
across streams i — ()—:ﬁ' ——C ‘,“
550 €Y |
— EPSC measures CAN be installed u e \\\
within ephemerals if not a permanent K e e g g I,
3 B ) g |

measure

\ ARY SLOPE
L L rewpo Lo

/ y &
1N DIVER!
47 Fret) £
/’///
Ve
23
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Preparing for EPSC Design e

» Temporary diversion channel
(shape, size and lining) or
temporary diversion culvert is
depicted for all stream relocations

» Temporary stream crossings
designated (size and number of
culverts provided)

+ Suspended pipe diversions (size
provided)

SEQUENCE OF CONSTRUCTION:
e

IVERT TE DRAINAGE AROUND THE SEOIMENT
T e FOLLO ENCE OF CONSTRUCTICH

STORAGE AREA THE FOLLOWING SEQU

» Graded solid rock being utilized to L | SHOUD BE FOLLON o GenEATH THE DRIVEWAY AT STA.
9 147443.67, RT. . ¥ £ FROM
fill wetland areas (geotech report) | . consTmicrue seeciac oiTen o4 I BLSH SU.
151400, RT. s — B
. | 3. PERMANENTLY STABILIZE SPECIAL DITCH WITH CLASS
» Sequence of construction RIPRAP.  comEs INGLUDING TENPORARY CULVERT
A INSTALL EPSC ERSION CHANNELS, DIVERSION PIPES AND

CROSSING, DIVERSION CHANNI N
SEDIMENT TUBES UP SLOPE TO D]RLCIE OFFSITE DRAINAGE |

¥ CONSTRUCTED SPECIAL DITCH. ) |
JER T BERWS, ROCK SEDIMENT DAMS AND |

NSTRUCT EMBANKVEN VENT |
5+ OMER EFSC MEASURES IN THE SEDIMENT STORAGE AREA

PRICR TO BEGINNING EXCAVATION FOR CUT SLOPES FROM

STA. 153+00, RT. TO STA, 173+00. RT.
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Preparing for EPSC Design
* Sediment filter bags BT H7f |_ L 0::&:
— Provided for: =N - S ‘
v" Box and pipe culvert construction x |
on streams - A o
Ry TR

v" Bridge construction over
streams/wetlands

v Stream diversion or coffer dams

« Sufficient ROW or easement
area

» Located proper distance from
the top of stream bank

» Can't locate on steep slopes

25

JP;D«?I ent of ﬁARCADI L.;“:“:;':;“""'
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Preparing for EPSC Design

+ Construction exits
— Depicted on the plans
— Multiple locations provided

— Located were proposed
alignment crosses an existing
road(s)

* Haul roads necessary for bridge
construction

— Future changes are coming

13
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Attending Field Reviews (SWPPP Developer)

* Watershed information provided
Receiving waters with unavailable parameters (303d for siltation or habitat alteration)

— Exceptional Tennessee Waters (ETW)

Outstanding Natural Resources (ONR)
TMDL and waste load allocation (WLA)
+ EPSC Comments/Recommendations

— Are to be explained and backed up
v IB’s
Drainage Manual

Experience

v
v Std. Drawings
v
v Etc.

27
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e Transportation

Issuing Comments (SWPPP Developer)

» May be provided as electronic PDF or hand written.
» To be issued within 2 weeks after the field review
— TDOT Roadway Design Manager

Consultant Design Project Manager
— TDOT NPDES Permits email address
Other Region personnel as needed

28
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Design Division

Module 4:
Outfalls

Bl . @ARCADIS

e Transportation

Outfalls - Definition

+ Stormwater runoff, snow melt runoff, and surface runoff and drainage
» Stormwater must be in a discernable/discrete/confined conveyance
pipes and culverts

ditches and channels

curb and gutter

— catch basins or curb inlets (outfall or sub-outfall)
» May include the discharge of

— sediment filter bags

— dewatering structures
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Outfalls - Locations

» Leaves the project:
- ROW
— Project termini
— Easement (i.e. temporary construction or permanent drainage)
 Directly enters TDEC jurisdictional features (streams, springs, wetlands and sinkholes)

— Does not include ephemeral streams

Bl . @ARCADIS

Outfall Examples

ENHANCED
i ROCK CHECK
| ] DAMS

Clearing and Grubbing

Natural drainage features B
need to be protected
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Outfall Examples

Intermediate Grading

Natural drainage features
need to be protected

© Arcadis 2017

Bl . marcADIS s
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DIVERSIONS

November 13, 2017 6

Outfall Examples

Final Stabilization

Rip rap channel to stream.

© Arcadis 2017

g‘e?a?l:!:em of QARCADIS gﬂ% T

—_ Transportation

November 13, 2017 8
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Outfall Examples

Multiple culverts discharging
into a wet weather
conveyance

Arcadis 2017

TWO SEPARATE
DISCHARGES

November 13, 2017

Bl . marcADIS s

—_ Transpor tation

Outfall Examples

Multiple discharges entering
stream.

November 13, 20

Bl . @ARCADIS s

e Transportation




Outfall Examples

Natural drainage swales or toe
ditches that discharge to
streams

Design & Consultancy
for natural and
built assets
TDOT i Consiticy
Department of ﬁARCADIS ol
—_ Transpor tation
November 13, 2017 14

Outfall Examples

Relocated stream channel
discharging to another stream

g’e?a?l:!:enl of QARCADI B

e Transportation

November 13, 2017 16
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Outfall Examples

T
STREAM

: e ROW OR
Pipe/culvert/ditch discharging G g T el R et __
at ROW or easement before !
entering offsite stream

Bl . @ARCADIS s

e Transportation

Outfall Examples

Discharge from a sediment
filter bag

STREAM

20
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e Transportation

Outfall Examples

Low area discharge in silt
fence from sediment filter bag

ROW OR
EASEMENT

22

ge;D«?:!-wnl of ﬁARCADI D' ""':""“" -

e Transportation

Sub-Outfalls - Definition

» A sub-division of a main outfall to accomplish the
following:

— To reduce the drainage area (eliminate need for
sediment basins and/or traps)

— To account for drainage in a closed storm system
that is collected in area drains or curb inlets

» Closed drainage system directly discharges to a
jurisdictional feature or outfall within the project

Closed Drainage System Inlets - Last Place to Capture Sediment

24
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Outfall or
Sub-Outfall? / PROJECT AREA .

o —

+ Identify the Outfall(s) S - S~

25

Bl . @ARcADIS

Outfall or
Sub-Outfall? / PROJECT AREA o

—_—_————

+ ldentify the Outfall(s) S S~

RIGHT OF WAY

28
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Outfall or

S u b-o utfal |') /PROJEC'I‘ AREA r/
- S~ /,

-
.

+ Identify the Outfall(s) S

cB

—_——

i -

—— — -
—— ~—

RIGHT OF WAY

31

Bl . @ARCADIS

Outfall or JE-—
Sub-Outfall? roeeT At N\
+ ldentify the Outfall(s) \\\_,f ”’\“\JI /1—
cB > CB
cB
- RIGHT OF WAY

33
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e Transpor tatior

Outfall or
Sub-Outfall? /"““‘“ AR P

—— — ——

* ldentify the Outfall(s) S - S~

cB TEE INTO EXIST. SYSTEM

PROJECT
L~ TERMINI

- ]
L~ ]
RIGHT OF WAY i
1
L

13 November 2017 36
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Sub-Outfall Examples

EPSC Stage 2 of curb inlets

10
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Sub-Outfall Examples

&

EPSC Stage 3 of curb inlets

Bl . @ARCADIS s

e Transportation

Sub-Outfall Examples

Curb inlet with no inlet
protection
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Sub-Outfall Examples

Area drain/catch basin
protection

42

Blrer.. aArcaDIS s

e Transportation

Sub-Outfall Examples

Stormwater manholes

12
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— TranSportation

Sub-Outfall Examples

Stage 2/3 EPSC

Area drain during construction

© Arcadis 2017 November 13, 2017 44

&?ﬂlm A ARCADIS g

—_ Transportation

Sub-Outfall Examples

Stage 3 EPSC

Area drain after construction

SUB-OUTFALL

© Arcadis 2017 November 13, 2017 45

13
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a OUTFALL TABE (391 d 5410
Outfalls erie | o | 52 a | me SAGEY | sTADE2 | stages Ea e
SThst LABIL :Ilw.l. SATION :: .:: m:;-:ﬁ U:EE‘W D‘l;:gﬁ( M‘m:‘ I:(‘r‘w:(?{ COMBIENTS
+ Qutfalls may change in the EPSC = -
stages -
— Existing

— Intermediate

— Final N
* Roadway designer to provide for

each EPSC stage: OUTFALL TABULATION
— OQutfalls QUTFALL AREA SLOPE
. . 1 1.12 AC. 3.5%

— Respective drainage area 2 0.20 aC. 3.5
. 3 0.18 AC. 2.6%

— Average slope of drainage area 2 1.06 C. P
(Percent slopes) - oAz ac. | s

a8 0.43 AC. 0.5%

5 3.83 AC. 2.2%

SA 0.08 AC. 2.4z

58 0.06 AC, 2.7%

5C 0.21 AC. 0.68%

46

Bl . @ARCADIS s

e Transportation

Outfall Location(s) - Present (existing) Conditions — Stage 1 EPSC

s

B

I

Z

e T

e e

OSI0N  PREVENTION AND
IMENT COMTROL LEGEND
i Toit. o=,

47
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Outfall Location(s) — Proposed Conditions — Stage 2 EPSC
L4
120 ) 125 [our-lw I |Ou‘r-m ] [ou-r,”a] 130
PROPOSED SPECIAL /
0510M PREVENTION AND
© Arcadis 2017 — November 13, 2017 48

g’e?a?lj!:enl of aARCADI B

e Transportation

Outfall Location(s) — Proposed Conditions — Stage 2 EPSC

+ Toe Ditch or Special Ditch

Formed where fill meets existing
ground

Becomes a “v-ditch”
Steep slope
Concentrated flow
High velocities
Protection needed

» During construction
= Post construction

15
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Outfall Locations

Present (existing)
Conditions

Stage 1 EPSC

50

TN ekl

Department of
e Transportation

A ARCADIS &=

Outfall Locations

Proposed
Conditions

Stage 2/3 EPSC

16
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.
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OUT-#13

£ ARCADIS &

Outfall Locations

Proposed
Conditions

vember 1

Stage 2/3 EPSC

Outfall Locations — Stage 1 EPSC (Clearing gj?ﬂm,
& Grubblng) R . o

e Transportation

A ARCADI

|ml1|_w:| e
\‘J“

T e

.
p— .

S

o

Doty Compltency

53
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Outfall Locations — Stage 2 EPSC TDOT 4 ARCA

Denign & Consuitancy
for natueal st
[y

56

Outfall Locations — Stage 3 EPSC
(Final Grading) - ' S rperitn

TEVPLE ACRES

19900 1SEE SMEET

£

WATORL IME STA,

g@?@?l:!-mnl of ﬁARCADI E;'g‘ﬁ:‘“m*\’

60
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Outfall Locations — Stage 1/2

A ARCADIS &5

=
epartment of

Transportation

220+00

63

A ARCADIS &

Questions?

66

19
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TDOT Roadway
Design Division

Module 5:
Project Area and
Disturbed Area
Bl . @ARCADIS
Project Area

* Includes all areas within the
project limits:

— Existing and Proposed project
ROW

— Easements (slope, construction,
permanent drainage, etc.)

— Driveways

* Required by the CGP
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- Transportation

Disturbed Area

+ Area to be cleared, graded or excavated
during the life of the project

* Includes utility locations

» CGP requires limits of disturbance to be
clearly marked on the plans and in the field

— cut and fill lines
— roadways to be abandoned, seeded &

I
7940293 TENNESSEE AVE.:
209+65.92 MASSACHUSETTS AVE
N 604400, 9455 I
E 2573388.4301 | 3

W,
O

SHED

.

" Row

~

&

ol puate, s ur). dour. | |03

L 5ES

T
§
L

,,?;‘. €y \-

Top-a11,02
GorTou-s6.02

scarified O
— Buildings, bridges, and other structures to be ~ \;::23%1 a4l 3 ?f
removed 5 f;\

— slope easements

— construction easements

T¥°- 966, 2;

— drainage easements
— driveways

B . @ARCADIS s

. Transportation

Disturbed Area

» Determines minimum number of EPSC stages required
» Determines the CGP Permit Fee

» Determines sediment storage needed

+ To be provided by the roadway designer ‘ DISTURBED AREA

IN BETWEEN SLOPE LINES 44.09 |(AC)
» To be checked by the SWPPP developer |?5 FOOT WIDE STRIP (OUTSIDE SIOPE LINES] | 565 [(AC)
[TOTAL DISTURBED AREA 4072 |(AC)
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SWPPP Input

+ Both values required for SWPPP

oot . AARCADIS i
. Transportation

2. SITE DESCRIPTION (3.5.1)
2.1. PROJECT LIMITS (3.5.1.h): REFER TO TITLE SHEET
22 PROJECT DESCRIPTION (35.1.a)
TITLE: WNWLWWMWTDWWWM

11) IN LENOIR

COUNTY: LOUDON
PIN 1038900.00

23. SITE MAP(S) (26.2): REFER TO TITLE SHEET

24. DESCRIPTION OF EXISTING SITE TOPOGRAPHY (3.5.1.d) REFER TO
EXISTING CONTOURS SHEET(S) 18524 USGS QUAD MAP. AND THE OUTFALL
TABLE IN SECTION 4.3

25. MAJOR SOIL DISTURBING ACTMITIES (3.5.1.b) (CHECK ALL THAT APPLY)
B CLEARING AND GRUBBING
[B] EXCAVATION
B CUTTING AND FILLING
B FINAL GRADING AND SHAFING
® UTILTIES
[0 OTHER (DESCRIBE)

28. TOTAL PROJECT AREA (3.5.1.c): 2113 ACRES

7. TOTAL AREA TO BE DISTURBED (3.5.1.c): 132 ACRES

28. NO MORE THAN 50 ACRES OF ACTIVE SOIL DISTURBANCE IS ALLOWED AT

ANV TIME NHIRING TUE AANSTRHICTIAN AF TUE DRA IECT
5
TDOT A CA Deign 8 Consitey
Department of AR DI T
. Transportation
Total Project Area Lonce s o v
o ' \
' B S FROB. R:OW. S 83~ 21° S8t E
263.72 24 11545.84")

v
s

'

“y1s WM

DENSE WOODS

335 004951

foM L33ME

a

_ 5 64° 05 18 E
342,40

""" - % ~ -7
e = X b
o CP 1050
CP 1048
| QP lodt o 1 O S.R. 52 1 562* 04" I1T* E,
+ T ST
=
b, ~
L Rl cP 1049 T
| N L
o N - eyt Ny
a \\ b &
=
~ ’ s
Gl pENSE\WOODS .\ - U, A WOODS
o
W b o Ure cuy \\\ DENSE
-—— -
N T == 2 e o g8 = 9

158+00.00, e
125.00°
\ 159+00. 00
. 185,00 %
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Disturbed Area

TOTAL PROJECT

.E!.e?aorl.rln.em of

— TranSportation

A ARCADIS &

AREA DISTURBED
AREA +15°
ey P W
A X
i //‘f'ﬁ"’”"""__""“-.‘__. Aop, R.O.W. 5 5[’];:5";‘ &
263.72" ’ .
¥

=

F3

2

3

s FUTURE cut

_sea o5t 18°E
342.,40°
158+00.00,
125.00"
159+00. 00
5.8, 82 ol %
© Arcadis 2017 28 October 2017 7
TDOT O & Eonsuitarcy
Total Bl | mARcADIS s
Tranenartatinn
G W L M N p ARG Y .
= _\\\‘\\\x}’J(; % \F\/Z/’@/’ﬂ/ { \\ L i
Project SO Jstope /577//| RIGHT-OF-Way N oiss
~ .| EASEMENT Lt % piht Tt _
\ 50 0E D A TIRS /
Al'ea AN G 111,17 7 TN TN i el
5 ‘,”\*\ W 1 7| coNsTRUCTION ALV RN TN
N, EASEMENT A %
N

© Arcadis 2017
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.E!.e?aorl:!:em of GARCADIS WW

Disturbed _ ..

Tranannrtation
. I .
\,\/Zf,ﬁf”}” 2 5
Area NN sLOPE CONSTRUCTION N ii - 165
~ M| EASEMENT EASEMENT thatg &g

ThR

PROJECT AREA
(UNDISTURBED

AREA)
s
/
-
-
-
S
l
\
© Arcadis 2017 “"‘Z&chhar 2017 l 9
"‘\.

g‘e?a?l:!:em of QARCADIS Ww

—_ Transportation

Total Project Area

SURVEY § SR T3
EXISTING|R.0.W, VARIES

14° T0 16" 14° T0 16

EnTsT. EDIAN RIGHT-OF-WAY
14 14°

PROPOSED MED] AN CLEAR ZONE
A iz LEFT e 33

! " TE WITH G
o Te o1 LANES | TURN LANE | CHANN. 3o il LANES .
=l STRIP
6. T 0. fon
B - 8. ] - Te. -
EXISTING P = : ;
o

RIGHT-OF-WAY

WARIES 33"

] =

VARIES (39°4/-1

VARIES (33" +/=)

AGGREGA SR 13 AGGREGA] T et e
mg',‘ TANGENT SECTION o p,:=§'_'
L STANDARD DRAKING RDO1-TS-3C e

© Arcadis 2017 28 October 2017 10
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Disturbed Area

OVERLAY AREAS DO
NOT EXPOSE
GROUND AND ARE
NOT CONSIDERED IN
DISTURBED AREA

TDOT ﬁ S i 8 Conit
TN Reed i ARCADIS &=
e Transportation

URBAN PROJECT -
WORK DOES NOT
EXTEND PAST
EXISTING ROW IN
THIS EXAMPLE.

SURNEY SR 73
EXISTING|R.C.W. VARIES

RIGHT-OF-WAY

EXISTING
GROUND

VARIES

A

140 T0 16"

14° TO 18

RIGHT-OF-WAY

3 e 117 LANES

VARIES (33

EXTST. EDIAN
14 1
WEDT AN
T 33
STRIP.
8

3@ 117 LANES a

Bridge Projects
Disturbed Area

* Removal of existing structures

— Increases disturbed area

— May require access (haul roads, jetties,

etc.)

— Permanent stabilization should be noted

— Stream disturbance requires permitting
» Omissions could cause
— Overrun of quantities

— Change orders
— Project delays

TDOT [ Drigni Consutary
TN Department of ARCADI T
—_ Transpor tation

CONSTRUCT LN
EASEVEN

EXISTING STRUCTURE TO
BE REMOVED

Design & Consultancy
for natural and
built assets
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Bridge

Projects
Disturbed §
Area

4 ARCADIS
Total Project Area

0o
| (I o
[ER A | | @
| AT I
| iyt
n i | | i
£ i
|\ | Il |
by
- | “I |
|
[} al
b _@.'_,‘ . Jl
I 1 . w]‘
: ol
s S
L- N
,_{)L..,

‘. E

A e / "
= ) | | |
PROP. CONST. EASEMENT | 4 | TEMPORARY HAUL ROAD |
; g N
15003-3236-94 { e I | |
BEGIN PROJECT BH-STP-9(42) a4 = |
STA. 746+B0.00(CONST.] ] o Il 1
| [our==x]  appmoxiMaTE cutraLL ; ‘| ‘I g'l [
Lo 1 ! L= I T
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Bl . @ARcADIS i
—_ | ANSpOrtation
Disturbed Area
11 g
DISTURBED i TR \I =
AREA +15' o Lt
(OR TO ROW) _ \ ! |
' ‘ |

N\

PROF. CONST. EASEMENT

15003-3236-94
BEGIN PROJECT BH-STP-9(42)
STA. T46+80.00(CONST.)

(

FRENCH
RIVER
=

d :
| (o] aeproxiuate curFaLL ; ‘|
J r 1 !

TN ekl

Department of
e Transportation

£ ARCADIS

Bridge Projects
Disturbed Area

* Have you included the existing
bridge removal area?

» Have you included EPSC
items and quantities to
stabilize the existing bridge
area once it's removed?

» What about during
construction? Are there
additional measures needed?




2 ]
RIGHT-OF-WAY %\

W

N o i o e e e e e e

-

A ARCADIS

Design & Consultancy
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Bl . @ARcADIS i

Transportation

Total Project Area
VS.

Disturbed Area

. Transportation

* Have you thought about how large is
your disturbed area?

» What if the entire project area was
disturbed at one time?
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Clearing Limits

+ Limits of Disturbance + 15-feet
» Prevents unnecessary clearing
* Less disturbed area =

— Reduced active (in place) EPSC
measures

— Reduced construction costs

— Reduced risk of sediment releases and

potential NOVs

AARCADIS &z

B
epartment of

—Transportation

CLEARING
LIMITS MARKED
ON
CONSTRUCTION
PLANS AND IN
THE FIELD FOR
CONTRACTOR

£

BUFFER  [L8®
FENCING 5

Special Notes

+ Be creative

— specify sequence of
clearing and grubbing

* Protect environmental
sensitive areas

— chip and use existing
wood/debris for mulch

+ Add as a footnote
— Pay Item 201-01

TN ekl
Department of
e Transportation

A ARCADIS &

ESTIMATED ROADWAY QUANTITIES
ITEM NO. DESCRIPTION UNIT mam;frv :um wT:::,'.‘n
10501 CONSTRUCTION STAKES, LINES AND GRADES s 04 06 1
[ 20101 | CLEARING AND GRUBBING [ 04 06 1
£0OTNOTES

£GARDING
L NOTES R -
SEEASRF;'IE%liND GRUBBING ON SH
CcL

2X.

=

20

10
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Special Notes

CLEARING AND GRUBBING

5 CLEARING OPERATIONS FOR THE ENTIRE PROJECT SHALL INCLUDE THE
CHIPP ING/MULCHING OF TREES AND VEGETATION (EXCLUDING TREES AND
VEGETATION USED TO CONSTRUCT BRUSH BARRIERS) AND THE
SPQEADINGIBLOWING OFWOOD MULCH OVER THE CLEARED AREA(S) ATA
DEPTH OF 3.JNCHES (MIN.) FOR TEMPORARY STABILIZATION. THE COST
FOR REMOBILIZATION CHIF‘P\NGMULCHNG AND SPREADlNGfBLOWING OF |
WOOD MULCH IS TO BE INCLUDED IN THE COST OF PAY ITEM 201-01. |

(6) N AREAS OF THE PROJECT SITE THAT CONTANN BENGCH CUTS AND |
ASSOCIATED SLOPES, THE CONTRACTOR SHALL NOT CLEAR THE ENTIRE |
BENCH CUT SLOPE AREA AT ONE TIME CLEARING SHALL BE STAGED AND \

LIMITED TO THE CONSTRUCTION OF AGCESS AND HAUL ROADS AND THE |
AREA REQUIRED TO CONSTRUCT THREE (3) BENCH CUTSAT ATIME ONCE

A BENCH CUT AND ASSOCIATED SLOPE ARE STABILIZED ADDITIONAL AREA |
MAY BE CLEARED FOR THE NEXT BENCH CUT. BRUSH BARRIERS SHALL BE
CONSTRUCTED BELOW EACH GLEARED BENCH CONSTRUCTION AREA AND

IN LOCATIONS DEPICTED ON THE EPSC PLANS. BRUSH BARRIERS AND/OR
OTHER SEDIMENT CONTROL MEASURES SHALL BE CONSTRUCTED PER

DETAIL *F" LOCATED ON SHEET 81A AND SUPPLEMENTED AS NEEDED WITH
ADDITIONAL BRUSH BARRIERS OR OTHER EPSC MEASURES. ONCE A |
BENCH CUT AND ASSOCIATED SLOPE IS GONSTRUCTED AND STABILIZED

THEN ADDITIONAL AREA(S) CAN BE CLEARED.

e ——————

21

oy i TooT
Dep ﬁ m T
B oo FAARCADIS (B

Questions?

22
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TDOT Roadway
Design Division

Module 6:

Buffer Zone
Requirements

ge;D«?:!-wnl of ﬁARmDI D' "“"ﬂ"' -

e Transportation

Buffer Zones

A strip of dense undisturbed
native vegetation, original or re-
established that borders:

— streams and rivers
— ponds and lakes
— wetlands and seeps




A ARCADIS

Design & Consultancy
for natural and
built assets

Buffer Zones

» NOT primary sediment control structures
» Purpose of buffer:

— Slow water runoff

— Enhance water infiltration

— Minimize risk of sediment, nutrients and
other pollutants travelling downstream

« Stormwater should enter buffer zone as
sheet flow.

TDOT
Department of

o Transportation

A ARCADI

1 & Consuits
nm--u
[y

Buffer Zones

TN ekl
Department of
e Transportation

Area of

A ARCADI

Water of the U.S,

Deuign & Consult
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Elro . @ARCADIS s

— TraNSpOr tatio

Buffer Zones

* Impaired and Exceptional TN . DAV &
Waters s oo SR
— Minimum width of 30-feet

4
. S

s 4 30 ft min, >o
i

N 63" 43 267

30.ft. min.\

T°°T . FARCADIS

e [ransportation

Buffer Zones

» Impaired and Exceptional TN
Waters

— Average width of 60-feet




Design & Consultancy
for natural and
built assets
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Elro . @ARCADIS s

Buffer Zones

¢ All Other Streams Pk A
— Minimum width of 15-feet e N
N B3 49 PR-E \ \
15 ft. min.

L
~
™y

— [T ansportatio

Elror . @ARCADIS s

Buffer Zones

« All Other Streams

— Average width of 30-feet
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TN L

—_ Transpor tation

Buffer Zone Field Examples

+ High visibility fence identifying
clearing limits around fi e FOR
exceptional Tennessee waters v :
(ETW) prior to bridge
construction

Arcadis 2017

A ARCADIS |

TN Relu
Department of
e Transportation

Buffer Zone Field Examples

+ High visibility fence identifying
clearing limits around
exceptional Tennessee waters
(ETW) during bridge
construction

A ARCADIS &=

TEMPORARY
STREAM
CROSSING
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Bl . @ARcADIS i
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Buffer Zone Field Examples

+ High visibility fence

* Vegetative buffer left in place
during bridge construction

Blrer.. aArcaDIS s

e Transportation

Buffer Zone Field Examples

» Vegetated buffer and equivalent
measures adjacent to a spring
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El™r . AARCADIS =
Buffer Zone Field Examples
- High visibility fencing (HVF) r
identifying clearing limits and
buffer zone adjacent to a o

wetland VISIBILITY

FENCING

WETLAND

Bl . @ARcADIS s

e Transportation

Buffer Zones Exemptions

» Valid ARAP or equivalent federal permit
 Existing land use exemptions:
— Buildings
Parking lots
Roadways
— Utilities
On Site Sanitary Sewer System

+ TDOT sites pre-approved with ROW finalized
before February 1, 2010
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—Transportation

Buffer Zone Equivalent Measures

« If buffer requirements cannot be achieved:

— Partial Buffer Reduction
v Provide a narrower buffer that is supplemented by additional sediment and erosion
controls, achieving an equivalent sediment load reduction as the designated buffer

— Entire Buffer Reduction

v If infeasible to provide a buffer of any size, implement sediment and erosion controls
that achieve an equivalent sediment load reduction as the designated buffer

Bl . @ARCADIS

e Transportation

Buffer Zone Equivalent Measures

» Step 1.
Estimate sediment reduction from designated 3.3 acris drakiing Sohufaet Sree
buffer Silt Fence with Wire Backing
Sediment Tube
» Step 2.

Design EPSC measures that matches sediment
removal efficiency of designated buffer.

+ Step 3.

Document how site-specific EPSC controls will
achieve sediment removal efficiency of the
designated buffer.
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— TranSportation

Equivalent Buffer Measure Example

+ Silt fence with backing

» Dual temporary sediment tubes
with mulch filter berm

SEDMENT TURE
7

|< ‘.lu s
o
-
DUAL TEMPORARY SEDIMENT TUBE WITH
CLEAN WOOD MULCH INTERIOR
ow. ow
DETAL B
SEAL NTE
© Arcadis 2017 October 28, 2017 17

Bl | @aRcADIS s

—_ Transportation

Equivalent Buffer Measure Example

- Silt fence with backing N eENT

+ Single temporary sediment tube
with mulch filter berm

© Arcadis 2017 October 28, 2017 18
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Equivalent Buffer Measure Example

+ Silt fence with backing triple
stacked sediment tubes and jute

mesh

U‘N C Ecn HEIGHT, SINCLE -LAYER

N scowenr rues

WIER SOCK

L ACE
PER STANDARD ;PIC
SECTION 9.1

.‘_'e

SEE EC-STR-34 FOR
NG DAAGRAM —

SEE STAMDAD DRAWHCS £CSTR-8

:N‘HN )\DON IJ} Al: =

Ilh”\ RARY SEDIMENT TUBE OR FILTER S0CK
HECK DAM IN DITCH WITH JUTE MESH
DETAL C
SCALE NTS

October 28, 2017 19

Arcadis 201

Bl | @aRcADIS s

Department of
e Transportation

Equivalent Buffer Measure Example

« Sediment tubes on both sides of silt P
fence with backing
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—Transportation

Equivalent Buffer Measure Example

+ Silt fence with wire backing alone
may not be an acceptable
equivalent measure.

Blrer.. aArcaDIS s

e Transportation

Equivalent Buffer Measure Example

+ Silt fence with backing
+ Sediment tubes with

filter berm : 523 iy
* Rock berm overlain with geotextile %2
TUBE

11
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- Transportation

Equivalent Buffer Measure Justification

» Determine sediment yield/loss from T RS E i
construction area

A=(RAENLSKCNP) (10-1)
-+ Sizel/space measures to offset -
. . . g e
sediment yield/loss, providing A = average annual ol 10ss, fons per acre per year
Storage as needed R = rainfall-runoff erosivity factor, hundreds of foot-lon (force)-inch per acre-hour-year
K = soil BI’OﬂIbllﬂy factor, ton-acre-hour per hundreds of acre-foot-ton (force)-inch
. . LS = topographic factor, dimensionless
RUSLE (Equatlon 10-1 ) L = slope length factor, dimensioniess
S = slope p factor, nie

o rA . - C = cover management factor, dimensionless
o 1 P = support practice factor, dimensionless

23

Bl . maArcADIS s

. Transportation

Questions?

24
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A ARCADIS /&

TDOT Roadway
Design Division

Module 7:

Commonly Used
EPSC Measures

ge;D«g:!-wnl of QARCADIS z,,;,gj:;‘ -

e Transportation

Erosion and Sediment Control Design

* Where do you put the measure in o DESON oSO ORAAGE MAAL
play and practice? August 1, 2012

10.09.1.1 FIGURES AND TABLES
* When should a particular measure
be used?

* What are some limitations in
practice?

Functional Classifications of
Control Measures

Figure
1044

See
Figure
1043

Figure 1041
Functional Classification of Contral Measures Flow Chart
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Erosion and Sediment Control Design

» TDOT Drainage Manual SEDIMENT CONTROL MEASURES (Page 1 of 3)
mere | Life | Type

Functional Classiication of

=

— Chapter 10 EPSC _ Gontrol Measures 2l |3
=
— Appendix 10A Decision Tables Ersion Prevantion Fiow Contial || EAJ5 é!'; i EE
Moasures . Measures o ] E
+ Erosion Prevention Measures FE
EMP NAME DESCRIPTION AND USES & S8 ; &
» Sediment Control Measures « Temporarily hokds runoft 1o allow sediments
Dewateriry to drop out, can also filter sedments.
5|I'u:1u‘eg » Most often used for pumped effluent from - .
EROSION PREVENTION MEASURES (Page 1 of 4) EI’O& g ECH‘SFR
e * Section 1 1 -STR-1
Functional Classification of S L) STV
Control Measures " = Sediment trapping device used for pumped
= E Sediment Filt effluent from dewatering operations
= § ediment Filter | , Geotextile bag retains large sediments while . .
+ | Sediment Control @ Flow Contial § < (= i B allowing filtered water to pass through
Moasures J. Measures E ; E E‘ g = Section 10.08.2.2 & EC-STR-2
= Sheet flow only. Installed on contour
DRSCHIFTION A L | & g = g 5 = Woven geotextile fabric on wood or metal
Silt F posts, trenched into the ground. ole . .
Ertarced s | * Usedfor reducing velacity of flow in channels it Fence = Max %" acre of area per 100 LF of fence
Feros * Perfomms by bath sattiement and by fikration wla r = Ponds water to allow sediments to settle out
Check » Trapszoidl or Voditzhes * Section 10.08.2.3 & EC-STR-38 & 3E
* Secton 10.08.1.1 & EC-STR-30, 4, 44
= Sheet flow only. Installed on contour
* Includes a woven wire fence backing
) * Used for reducing velocity of flow in channels S Ferce with |+ Used adjacent to a water course or body ofe . .
RockChagk | £LEUW. ¥ any, seckTant Iapgieg oset e . 9| « Ponds water to allow sediments to settle out
ol L eiage Jon I 1 nerou * Section 10.08.2.4 & EC-STR-3C & 3E
3

Bl . @ARCADIS

ortation

— Tran

Erosion and Sediment Control Design

» Sediment Removal Related Itern Mumbers
. . TTEM KO, umM DESCRIFTION REMARKS
— Required as a separate pay item for several P = S e
EPSC Items 20002 LF. FILTER SOCK {12 INCH)
— Calculated for entire project based on sz FILTER S00X{18 INCH)
disturbed area. Calculation equations found 2090323 L LTER SO0 (24 INCH)
in Chapter 10 209-05 Y SEDIMENT REMOVAL
I3-06.0% FACH FILTER SOCK CHECK DAM

@ SEDIMENT SHALL BE REMOVED FROM BEHIND THE FILTER BERM WHEN IT HAS
ACCUMULATED TO ONE-HALF THE ORIGINAL HEIGHT OF THE STRUCTURE AND PAID
FOR UNDER ITEM NUMBER 209-05, SEDIMENT REMOVAL, PER CUBIC YARD.
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Slope Devices — Silt Fence
* Applications:
— Sheet flow wams‘rsmcnc. -

S mln OF 18 POSTS
R 100 FT. OF LENGTH

=
1
N @

BOTTOM OF |
TRENCH !

— Capture small amounts of sediment

ﬂ

— Reduce velocity from sheet flow
* Drainage area
— Yaacre per 100 linear feet

6 MnlMum

54" MINIMUM POST

J— EXISTING GROUND

— 2 ac. max.
« TDOT Std. Dwg. EC-STR-3B
+ Pay Item No.: 209-08.03 (LF)

— Include replacement quantities and
sediment removal (Chapter 10)

TOTAL WIDTH 36"

307 MINIMUM

anm.-.-

A ARCADI

Slope Devices — Silt Fence

M\N 2.25" (NOMINAL) X 2.25" (NOMINAL
75" AC“JALKI 75", ACIUAL][Q“SG N
08K OR HCKORY) 0
D,

» Design layout:
Toe of slopes (with 5-7 feet buffer)

U sF'crlom LENGTH 58"

Along exposed slopes (parallel to contour)

: (e Ao ;
— Perimeter of construction site Iy i |
TOWARD Fi
— Perimeter of soil stockpile f\\\
A
— Banks of ditches or swales ST FENGE FAGIC k

qu,.,

FX\S'Ihf J ]:
BACKFILLWITH  ———

COMPACTED SOIL

ANCHOR SILT FENCE
FABRIC 6* DEEP WITH
4" RUNSOUT LENGTH

POST 30" MIN.
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Slope Devices — Silt Fence

BEGIN PROP. BR.
STA. 53470.00

JP;D«?TMN of ﬁARmDIS E"‘a‘:ﬂi -

e Transportation

Slope Devices — Silt Fence
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Slope Devices — Silt Fence with Wire Backing

+ Applications:
~ Sheetflow 1% g R e
— Capture small amounts of sediment —l J'_—’
— Reduce velocity from sheet flow i ek %
- Drainage area
— 1 acre per 150 linear feet i i N e e =N s
- TDOT Std. Dwg. EC-STR-3C —W‘VL‘ '5
 Pay Item No.: 209-08.02 (LF) i ey t‘iﬂw :
— Include replacement quantities and . il

sediment removal

TN Relu ——

Department of
e Transportation

MAARCADIS

Slope Devices — Silt Fence with Wire Backing

» Design layout:
STEEL POSY (STD. "T° OR
“U" SECTIONY (SEE ®OTE(E) 1

27 MIN,

— Toe of large and/or steep fill slopes

POSITION POST/FABRIC

. AS«EUBL AT \‘LR'I]CJ-l
- AdJacent to: T eericn
. TOWARD FLOW] -
v Streams/Springs 2
v Wetlands -
/' Ponds S s i wae :
AND WOVEN WIRE —_
FENCE BaCKING ;
v WWCs and ephemeral streams b
EXISTING CAO \J—}“ ....... ——— =
HACKFILL WITH T,
COMPACTED SOIL e
- 1] 2
/ ==l e
1] 1=
ANCHOR SILT FENCE — 1': I ,f’:
WITH BIRE BACK NG H I =4
FABRIC G- DEEP WITH H
4° RUN-0UT LENGTH H
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£ ARCADIS &

Slope Devices — Silt Fence with Wire Backing

B3) CONST.

STAGE 2 EPSC OL
outranl | stamion | i/t y

Doty Compltency

TN ekl

Department of
e Transportation

A ARCADI

Slope Devices — Silt Fence with Wire Backing
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e Transportati

Slope Devices — Silt Fence with Wire Backing

* Protecting natural resources

g@?a?l:!-wnl of QARCADIS B “‘"c““‘“““'

e Transportation

Slope Devices — Silt Fence with Wire Backing

* Protecting steep slopes
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—Transportation

Slope Devices — Silt Fence (with Wire Backing)

+ Design layout:

— Not a “cure all” = ROW and/or clearing limits do not need completely lined
— Ensure enough ROW or construction easements are provided for sediment storage and

maintenance

— Place on contour to maximum extent practicable

— Use J Hooks as needed

— DO NOT USE ACROSS CONCENTRATED FLOW PATHS

— INCLUDE OUTLETS AT LOW POINTS

Bl . @ARCADIS

e Transportation

Slope Devices — Silt Fence (with Wire Backing)

» Design layout:

— Provide sufficient storage space at toe of slope

SILT FENCE PLACED
AT TOE OF SLOPE =
LESS SEDIMENT
STORAGE AREA,
HARD TO PERFORM
MAINTENANCE, AND
REMOVAL

MAXIMIZE SEDIMENT
STORAGE AREA
ALLOWS FOR EASIER
MAINTENANCE AND
REMOVAL

FLACE SILT FENCE
AWAY FROM TOE OF
SLOPE (5-7 FEET)
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A ARCADIS

e mArcaDIS s

e Transportation

Slope Devices — Silt Fence (with Wire Backing)

+ Design layout:
— Provide sufficient buffer at toe of slope

Bl . @ARCADIS s

e Transportation

Slope Devices — Silt Fence (with Wire Backing)
» Common design placement errors

— Silt fence placed on top of slope with minimal drainage area
Ponding water onto roadways
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Bl @ARcADIS @
Slope Devices — Silt Fence (with Wire Backing)
+ Common design placement errors T \ /
— Low Points Along SF \ o
— Pipe outlet protection & "\, /
! p
» Outlet needed at low points (outfalls) %‘\__ B A\ b 1. —
C—rT 1 1-\ 0
— Rock or enhanced rock check dams _— P P 7 gﬁ"
va e\ A — T s
— Sediment tube check dam g.;.‘.‘—WQ- :
at=
* Failures will occur
— Overtopping
— Sediment loss
— Potential for NOV
19

ge;D«?:!-wnl of ﬁARCADI D' ""':""“" -

e Transportation

Slope Dewces S|It Fence (with Wire Backlng)

PROPOSED CONTOURS

SF ACROSS
PIPE OUTLET

500 PROPOSED. OUTFALL
RoDn™ SLoPES MISSING
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e Transportation

Slope Devices — Silt Fence (with Wire Backing)

» Common design placement errors
— Failures at low points

21

ge;D«?l:!-wm of ﬁARCADI D ""':“"““"‘f

e Transportation

Slope Devices — Silt Fence (with Wire Backing)

» Common design placement errors
— Silt fence placed along concentrated flow paths or within streams

22

11
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— TranSportation

Slope Devices — Silt Fence (with Wire Backing)

+ Common design placement errors
— Silt fence placed along concentrated flow paths or streams

© Arcadis 2017 13 November 2017 23

Bl | @aRcADIS s

—_ Transportation

Slope Devices — Silt Fence (with Wire Backing)

» Common design placement errors
— Silt fence used for culvert outlet protection

© Arcadis 2017 13 November 2017 24

12
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.E[e?.aonIen1 of GARCADIS WW

—_ Transportation

Slope Devices — Silt Fence (with Wire Backing)

+ Common design placement errors
— J-Hooks

© Arcadis 2017 13 November 2017 25

g‘e?a?ljl\:em of QARCADIS Ww

—_ Transportation

Slope Devices — TS
Silt Fence (with ‘
Wire Backing)
Project Example
(Lessons Learned)

Y
: if {il| OUTLETS NOT PROVIDED
il AT LOW POINTS IN SILT
f ‘il FENCE FOR WATER TO BE
] RELEASED. NO OUTFALLS
i WERE IDENTIFIED IN
i | THESE LOCATIONS AND
WERE ADDED IN THE

SILT FENCE PLACED
PERPENDICULAR TO
CONTOURS
CHANNELIZES
SURFACE RUNOFF.
HOOKS SHOULD BE
PROVIDED OR AN : b3

ALTERNATE BMP = [ } >
USED. !

SFB NOT USED FOR
LARGE FILL SLOPES
AND TO PROTECT
THE STREAM.

T ET PP

B

LA
i

L

fi

© Arcadis 2

13 November 2017 26

13
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e Transportation

Slope Devices —
Silt Fence (with
Wire Backing)
Project Example
(Lessons Learned)

fg OUTLETS NOT PROVIDED
.| AT LOW POINTS IN SILT

| FENCE FOR WATER TO BE
RELEASED AT OUTFALLS

SILT FENCE PLACED
PERPENDICULAR TO
CONTOURS
CHANNELIZES
SURFACE RUNOFF.
HOOKS SHOULD BE
PROVIDED OR AN
ALTERNATE BMP
USED.

g@?a?l:!-wnl of ﬁARCADI D “‘"c““‘“““'

e Transportation

Slope Devices —
Silt Fence (with
Wire Backing)
Project Example
(Lessons Learned)

+ Failures will occur
— Overtopping
— Sediment loss
— Potential for NOV

28

14
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Slope Devices —
Silt Fence

i}

Arcadis 201

TN L

—_ Transpor tation

A ARCADIS |

| ROCK CHECK DAM
. . | PROVIDED AT LOW POINT
% [ IN SILT FENCE FOR WATER
TO BE RELEASED AT
| OUTFALL

13 November 2017 29

Slope Devices — Temporary Slope Drain and Berm

» Applications:
— Concentrated flow

— Convey stormwater runoff from steep slopes
or offsite areas

— Divert flows from unprotected slopes
» Drainage area = 1.5 acres max. per drain
+ TDOT Std. Dwg. EC-STR-27
» Pay Item Nos.:
203-01 (CY berm)
209-02.03 — 209-02.07 (LF slope drain)
709-05.06 (TON A-1 rip-rap)

TN ekl

Department of
e Transportation

A ARCADIS &

(A-D DRAINAGE

OUTLET PROTECTION
MACHINED RIFRAP (A-D

RIFRAP

/7TOE OF FILL

FILL SLOPE

/.

SECTION FOR
FORTABLE FLUME

TEMPORARY

SLOPE DRAIN. ;‘E‘i oF
FOR SIZE, SEE

TABLE ON

THIS SHEET. TEMPORARY BERM

N

13 November 2017 30

15
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— Transportatio

Slope Devices — Temporary Slope Drain and Berm

+ Design layout:

— Use to provide a diversion of offsite
drainage around or through a construction

area —— TEMPORARY BERM
— Install on low point of super elevated road o

sections ELBOW
— Ensure an outlet is provided (rip rap or TEMPORARY — SHEGRADE

StrUCtUre) SLOPE DRAN ——SECTION FOR

. FORTABLE FLUME

— Pipe should extend 4-feet beyond toe of VACHINED RIFRAP — e

Slope 4=} DRAINAGE

ANCHOR
b, =

— Pipes should be sized according to flow
with size listed on EPSC plans

— QUTLET PROTECTION
MACHINED RIPRAR (A-11

31

TDOT
it of

vepwrimenco A ARCADIS &=

Slope Devices — Temporary Slope Drain and Berm

32
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Slope Devices — Temporary Slope Drain and Berm

33

JP;D«?TMN of ﬁARCADI D' s “""“‘

e Transportation

Slope Devices — Temporary Slope Drain and Berm

34

17
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— TranSportation

Slope Devices — Temporary Slope Drain and Berm

» Common design placement errors
— No outlet protection
— Pipe did not extend 4-feet beyond toe of slope

NO OUTLET
PROTECTION OR
CHECK DAMS

© Arcadis 2017 13 November 2017 35

Bl | @aRcADIS s

—_ Transportation

Slope Devices — Temporary Slope Drain and Berm

+ Discharge at toe of slope or in channel
* Rock check dams can be used as outlet protection

CHECK DAM
ALSO SERVES AS
OUTLET

PROTECTION

© Arcadis 2017 13 November 2017 36
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Bl @ARcADIS @

e Transpor tatior

Slope Devices — Project Example (Lessons Learned)

» Stage 1 and 2 ESPC

(3]

TURBIDITY CURTAIN
SFB IN MIDDLE ACE LAKE
OF SLOPE

4 al;‘p" : -_a.:
S - - i}
SFB AT TOP OF j

SLOPE

13 November 2017 37

g@?ﬂ?l‘!:é‘hl ol QARCADIS agﬁ_:;;«w

e Transportation

Slope Devices — Project Example (Lessons Learned)

+ Bridge replacement on an ETW

NO BERM AND
COMPACTED
SUBGRADE

13 November 2017 38
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— TranSportation

Slope Devices — Project Example (Lessons Learned)

* No slope drains in EPSC plans. Several slope failures occurred due to surface runoff from
compacted roadway surface.

SEDIMENT
DISCHARGED
IN ETW

© Arcadis 2017 13 November 2017 39

g‘e?a?l:!:em of QARCADIS B

—_ Transportation

Slope Devices — Project Example (Lessons Learned)

» Multiple slope drains added to convey runoff to toe of slope
» Project delays and change order

ROCK FILL
FOR OUTLET
PROTECTION

o e

._....'p'&j:_-ﬁhm ?‘ T

© Arcadis 2017 13 November 2017 40
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Slope Devices — Sediment Tube

Applications:

(ditches)
— Intercept runoff

Reduce velocities

Capture small amounts of sediment

Dependent on staking — not good for rocky or

paved areas
TDOT Std. Dwg. EC-STR-37
Pay Item No.: 740-11.01 — 740-11.05 (LF)

— Include quantities for replacement & overlap, and

sediment removal

Sheet flow or small concentrated flow applications

2

MIN 127 GEOTEXTILE
T :l: /_{jf///./é-— FapRlc
s . -

TYPE(ILI)
SIOE
SLOPE

oLTCd
BOTTE

A oA
o 5 |
GEOTEXTILE —V

TYFELLII!  SEE JOINT
STAKING DETAIL
TP,

41

Jepartment of

. Transportation

Slope Devices — Sediment Tube

Tube size ranges from 8 to 24-inch diameter
Slope application drainage area = 4 acre per

100 linear feet

Ditch application drainage area

— 10 acres max. for impaired or ETW waters
— 15 acres max. otherwise

Minimum size for ditch = 20-inch diameter

SEDIMENT TUBE SPACING
FOR SLOPE APPLICATION
SLOPE ' 12+ 1g" 20" 24"
% 80" Wik Nk
s E0° KA WA
ok 2 20° a0 8
611 noa 20 500 5
) a1 Nk 20° 30 30
: 3e1 [ [ 20° 70 25"
2:1 [ WA 20° 0 25°

Nk = NOT RECOMMENDED
SPACING NOT 10 LNCLED 80

5
&
STAGGER JOINTS
BETWEEN ROWS
oF TUBES (TP,

<

Fod STaxInG of
OYERLAP SEE
SECTLON £-C

FOR_STAXE
INSTALLATION

DETALL

SEACING PER TABLE
FOR SLOFE APPLICATION

STAKE 4T EACH
END M0 2°
MEX. D0,

ALONG
ENTIRE LENGTH

42
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Sloe Devices — Sediment Tubes

EFETUEE K TUES TT oo
e

43

g@?@?l:!-mnl of ﬁARCADI

e Transportation

F

N
OE
P

s T
{NEW BROWEY [LLE o

G960, 6295

10393, 1576 __ _

Design & Consuitancy
for natueal st
bl misets

44
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TDOT
Department of

A ARCADIS

SEl

Slope Devices — Sediment Tubes
. = 1 '-."_;‘--‘- W ] e T et - |
ot S | - - & |
3 -#B—
o — T

STh,

CH LINE

MAT

{". A
/// INPAGT SPSE
s ...,’1/6/ ! /5)£g.-
~" s A
Yeli) T ,,D,—-”‘f‘
. I e’ L TE
45
L %7, . AARCADIS e
. Transportation

Slope Devices — Sediment Tubes

+ Slope and ditch use during final EPSC Stage

46

23
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Slope Devices — Sediment Tubes

+ Diversion berm use
Blror.. @aArcaDIS s

Slope Devices — Sediment Tubes

: . - : . : END_PROJ. éﬂ?g?;?%%?}g‘)‘m_

163+00.00
N 449665.4678
E 1000809.6453

PROP, R.D.W,

R

P ,fl‘ /
.
Pyl VerLw

48
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Slope Devices — Filter Sock

Similar applications, drainage area and
sizing requirements to sediment tubes,
except

— Can be used on rocky or paved areas

Minimum installed height (single or
stacked) for ditch = 19-inches

TDOT Std. Dwg. EC-STR-8
Pay Item No.:

— 209-03.20 — 209-03.23 (LF)
— 209-08.09 (EA check dam)

— Include quantities for replacement & overlap,
and sediment removal

AARCADIS &z

B
epartment of

—Transportation

TURN SOCK UPSLOPE
AT EACH END

SEE STAKE
INSTALLATION
DETAIL

{1SECTION B-31

STAKE &T EacH
END AsO 2°
MAX. 0.C.
ALONG ENTIRE
LENGTH

SPACING PER THELE
FOR SLOPE APPLICATION

%

49

Slope Devices — Filter Sock

g °%T... AARCADIS &
e Transportation

50
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Slope Devices — Filter Sock

51

B . @ARCADIS

e Transportation

Slope Devices — Filter Berm

» Sheet flow applications
» Drainage area = V4 acre per 100 linear o LN

feet o/

TOF OF BERM AT THIS
LOCATION SHALL BE EGUAL
To GHROUND ELEWATION AT
E&D OF BERM.

ENDE OF FILTER

FILTER BERM SHALL

° Design Iayout: s e /l" // A N FOLLOW THE CONTOUR
— Locate berm at least 10-feet away from """ﬁ/ /z’ \\ \‘m ET
toe of slope e NS CORRECT
— Parallel to contour e z .
— Do not use for concentrated flow F;_'ﬂ ,;"T"‘”‘; P
- TDOT Std. Dwg. EC-STR-35 | LT INeoRReCT
+ Pay Item Nos.: [EEEEIg;‘g:t“,EE

— 209-01.30 (CY compost)
— 209-01.31 (CY muich)
— Include sediment removal

FEET TO 3 FEET
CTYPICALY

FEET CM[NI[MUMI
NG = SEE TAHLE

BERM DETAILS o
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Slope Devices — Filter Berm

PLUG PIPE AS NEEDED T0 .=
REDIRECT. SEDHMENT LADEN — -
— -STORMNATER RINGEF— —
— <FRUM UPSLOPE DISTURBED

T —— e
SEDIMENT STORAGE ARLA NO. 1
FOR CUT SLOPES FROM STA.
153400, RT TO STA. IT3+00, AT
1,850 CY MIN. STORAGE

T P omage o

TEMPORARY- SLOPE DRAIN
QIVERSION 18 PIPE
WETH RIFRAP

ot
TEMPORARY SLOPE DRAIN X
y /,///t DIVERSION 18° PIPE
. TEMPORARY STl WITH RIFRAP 22
. DIVERSION Pt Ll
\ CHANNEL for o=
P TEMPORARY DIVERSION
i T MEASURES TO DIVERT
e OFF SITE FLOW AROUND
|| e SEDIMENT STORAGE AREA a

53

TN g@?@?l:!-mnl of QARCADIS E'g‘ﬁ:‘“m*\’

e Transportation

Slope Devices — Filter Berm

54
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» Applications:
— Concentrated flow
— Reduce velocities
— Not to be used for sediment control
» Drainage area = 10 acres max.
» Check spacing vs. height
« TDOT Std. Dwg. EC-STR-6
» Pay Item No.: 209-08.07 (EA)
— Include sediment removal

DETATL FOR SPACING BETWEEN CHECK DAMS
e LR BRSO @

o DITCH
(NATURAL EROuNDV\
< '

epartment of

—Tn sportatior

Ditch Devices — Rock Check Dam

MAXIMUM CHECK DAM SPACING (FT.)

A ARCADIS

ROCK CHECK DAM

SPACING

T —
b3 T AT T H«HH e Hhm bk b e g mmmh b ot b
mmmmmmmmmmmmmmmmmmmmmmmm

CRECK DAM WEIR HEZSHT (FT.)

. BLE: ISHT O w1 sLope
! Salitalad ST et o nowseer < - o s
= EXTEND 501 TG TH LEFT TO D€ ERVINE SPACING
.
[ e
e TS
sase oF pricn 5 © DTTCH St 5
NOTECD): FILL LOW AREAS ALONG TOP OF BANK T0 —= 55
EREVERT BACKWATER FROM EX16TING D11CH.
Diesign & Consuitancy
for natural and
bt et

56
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Ditch Devices — Rock Check Dam
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e Transportation

Dltch Dewces Rock Check Dam

o aiiaet O |
Sl it s |
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. . \‘

TAM AMD
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Ditch Devices — Rock Check Dam

+ Toe Ditch or Special Ditch \ 1 ,

— Formed where fill meets existing
ground

— Becomes a “v-ditch”
— Steep slope
— Concentrated flow

— High velocities A\ #
— Protection needed & g / e
» During construction
» Post construction \,\ »/
g o
Y e
© Arcadis 2017 November 13, 2017 59
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Ditch Devices — Rock Check Dam

OUTFALL

OUTFALL

© Arcadis 2017 November 13, 2017 60
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Ditch Devices — Rock Check Dam

OUTFALL

61
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Design & Consuitancy
for natueal st
bl misets

A ARCADI

Ditch Devices — Enhanced Rock Check Dam

* Applications:
Concentrated flow

— Reduce velocities
Can be used for sediment control
Used at outfall points
» Drainage area =
— 20 acres max. for impaired or ETW waters

— 30 acres max. otherwise
+ TDOT Std. Dwg. EC-STR-6A
+ Pay Item No.: 209-08.08 (EA)
— Include sediment removal

SEOTEXTILE FABRIC (TTPE 1113
SHALL EXTEND 3 BEYORD
LINITS OF HIFRAF

]

UINERAL AGERECATE
ISEZE 571 AT 10 THI

ToR OF DITCH -

[T —

| Fues )

i\ - BASE CF OITCH — i

PLAN VIEW |
WACHINED REFRAF
LSS Ae1)
NATURAL GROUND
i BEIA WIOTH = 0P Or
- IFLON LINE f‘-*"': ”1‘71 CHECK DAM
e |OF WELR t

o lj.a- (TR
1.8 w, To
30 e
CEOTEXTILE FASRIC {TYPE 113

SHALL BE PLACED UNDER ENTIRE
WIOTH OF AIPRAP.

SI0E SLOPE. ¥
oF BITCH .
l“ OLTCH WIDTH (Wt H’j
BASE OF CHECK DA
SECTION B B
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Ditch Devices — Enhanced Rock Check Dam

/0

A ARCADI

3

A SEQIMENT TRAP
/" wiesancen Rock
CHECX DAM

—@u
1 CULVERT PI
Y. ~ R
v
i
i
W
"
V4
V4
V4 W
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Ditch Devices — Enhanced Rock Check Dam

St [

I E;

=4 8

N

"1/ E 1256888, 77a7

A ARCADIS &

FWW
N 565527 0047

/

13 November 2017

© Arcadis 2017

Gy g TDOT
Department of
—_ Transportation

Ditch Devices — Enhanced Rock Check Dam
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Ditch Devices — Sediment Trap with Check Dam

» Applications:
— Trap sediment from small drainage

ENHANCED ROCK CHECK DAM AT O

P OF CHECK DAM

areas o8 oF orTCH BN SER STinDARD. DRAMING ECSTR: 6n @ 197 0F ey
INATURAL GROUND):
- Used in ditches with high expected [ } [ TR e
sediment loads A T e
. N - S T s un
+ Drainage area = 3 acres max. % S
MA(NH[:) szPRM'—_ [y |-'-I N 1T-J =t '1:1_ zg z:;
« TDOT Std. Dwg. EC-STR-7 L o o
 Pay Item No.: 209-10.20 (CY) HHAR Tl EROEILE vIEW
— ERCD paid separately
Include sediment removal
L]

Requires H&H analysis and design

— Label total storage volume (CY) on
EPSC plans

67
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e Transportation

Ditch Devices - Sediment Trap with Check Dam

™ i
* ‘a‘.(‘:: |il l, .
.3\.\,,‘_«.-« "..’ P @G-34
L o’ ! [ PHES. AND FROP. R.O.W
Y ’S.UP_; g f‘"'s‘_-g'n ¥ 1815 5 05 % 055 0 65 u&w -«| "
. ‘\h-‘:an wsieiLiTy . e ek \ ’P e LR LS 1]
BUFFER FEN Pl .wilmul Jan-a\n . T FURSFTURY LU

160 CY MIN.
VOLUNE

—————————————— fltt— ST IIDSTTIT T TannRTRERT 2

__________ -
B ’ N az° oz 2zt W ' , ey "
- .
= ¢ Qf\ @'E :
\ J I
170 CY MIN,
VOLUME

1
) PRESENT R.O.W.
TEMPOARAT STREAM Ty
DIVERSION 35" \’\
\

PIFE WITH SAND
BAG FLLGS

3 w(-ﬁﬁﬁﬁﬁ‘\“‘ ‘ (BT T L L o e v e
i
N % |
Jz
\

PROPOSED R.O.W.

TEWPORARY SLOPE'C
DRAIN DIVERS(ON ¥
12 PIFE WITH 0 %
RIFAAR
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Ditch Devices — Sediment Trap with Check Dam

COMNECT TEWPDAARY SLOPE DIATN DIVERSION
FiR T | nlsvlw SIRVERT T8 GIVENT OFFEITC
WO GRADE A

- TEMEDRLAT SLOPL DRALN
< CRIVERSION 18+ FIPE

69
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Ditch Devices — Sedlment Trap W|th Check Dam
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Inlet Protection — Culvert Protection Type 1

» Applications:
— Reduce velocities
— Trap sediment at culvert inlets
— Do not use on culvert outlets

— Used when most inflows are generate on
site

+ Drainage area
— 20 acres max. for impaired or ETW

MINERAL AGGREGAT!

(SIZE 5T} AT *' THICK

-

FLOW

PIPE OR PIPE
ENDWALL

waters )
i
— 30 acres max. otherwise P
* Culvert size = 36-inch max hd

+ TDOT Std. Dwg. EC-STR-7

—— TOE OF
SLOPE

71

Jepartment of

— [T ansportatio

Inlet Protection — Culvert Protection Type 1

» Pay Item Nos.:

A ARCADIS &

_ - y Quantity
203-01 (CY earthwork) Jem e o R =
— 303-10.01 (TON #57 stone) Pipe Pipe
. ke 303-10.01 Mineral Aggregate (Size 57) Ton 4.2 12.4
— 709-05.05 (TON A-3 rip-rap) 709-05.06 | Machined Rip-Rap (Class A-1) Ton 22.7 123.2
— 709-05.06 (TON A-1 rip-rap) 740-10.03 Geotextile (Type Il SY 538 2223
— 740-10.03 (SY geotextile type IlI) Table 105C-3

— Include sediment removal

Typical Quantities for Culvert Protection Type 1

** For high sediment loads:

A-3 rip-rap may be used in lieu of A-1 rip-rap for pipes up to
24-inches in dia. and a drainage area < 3 ac.

72
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Inlet Protectlon __ Culvert Protection Type 1

fllr‘fll"rj SPAN, STEEL
FOAIRNY "eEam BRIDGE B

[ND BHIDbE

AGRICUL TURE

73
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Inlet Protection — Culvert P!'otection Type 1
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Inlet Protection — Culvert Protection Type 1

13 November 2017 75

© Arcad

g’e?a?lj!:enl of QARCADIS B

e Transportation

Inlet Protection — Culvert Protectlon Type 1

N ke vw\

41341\.5759
1733593.4761
90754507~

INAGE AREA FOR
FALL 15C SHALL
BE _DISTURBED
IL STAGE II.

7 13 November 2017 76
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Inlet Protection — Culvert Protection Type 2

» Applications:
— Protect culvert end walls/wing walls
— Can be used on culvert inlets & outlets

— Used when most inflows are generate off-site or
undisturbed

» Drainage area =
— No size restrictions

— For larger area needs, consider a sediment
basin

« TDOT Std. Dwg. EC-STR-7
» Pay Item Nos.:
— 303-10.01 (TON #57 stone)

FERIMETER CONTROL
ROADEAY SIDE DITCH ISILT FEMCE. ETC.!
A5 NEEDED

RUNOFF
ENHANCED ROCE
CHECK Dk

MINERAL AGGREGATE

OR_SEDIMENT TAA® WITH 1SIZE 571 BEAM
CHEE@AH IF REOUIRED
HoTE I CULVERT
j Eriats EWDWALL
1
TOF OF
ROADWAY
DITCH  8ASE UFM
St ! SIOE SLOPE
NOTE (F) ! !
\ \ A A
STREAM, DITCH,
SHALE, ETC.

ROADWAY
SIDE SLOPE

MIMIMUW OVERLAR
2 FEET

PERIMETER CONTROL TOE SLOFE
. it T e
— 740-10.03 (SY geotextile type ) DISTURDED 4FEA — e
. HOTE (T}
— Include sediment removal
77
TDOT Deign & Consuitancy
TN Department of ﬁARCADIS :ﬂ“:'u‘.u-h“
e Transportation

Inlet Protection — ulvert Protection Type 2

’ . GRASS
B—‘ e —
< |. i e e

T
l”-““/""_..: ]

3
5 -L%'E.A 1
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Inlet Protection — Catch Basin Protection

» Applications:

— Prevent sediment from entering closed
drainage systems

— Side or median inlets

— Curb inlets prior to placement of pavement
+ Multiple types (A—D)
» Locations

— Unpaved areas Types A, B, C & D

— Paved areas Types A& D
» Drainage area

— 2 ac. max. Type A

— 1ac. max. Types B, C & D

TDOT Std. Dwg. EC-STR-19
Pay item Nos.

209-40.30 (EA Type A)
209-40.31 (EA Type B)
209-40.32 (EA Type C)
209-40.33 (EA Type D)
Include sediment removal

79

TN ekl

A ARCADIS &

Department of
e Transportation

Inlet Protection — Catch Basin Protection

CATCH BASIN PROTECT

[ON (TYPE A}

» For paved or unpaved areas

* Max. drainage area = 2 acres

80
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Inlet Protection — Catch Basin Protection

CATCH BASIN PROTECTION (TYPE B)

Yt WRE VESH

MINERAL AcanGaTE
(517E 5T

WOOD STAKE (MIN. 1.5% x 1.5%) OR
STEEL POST (1.25 LBS/FOOT) (TYP.1
MINERAL AGGREGATE

(S1ZE ST}

WIRE MESH

FILTERED
WATER

* For unpaved areas

* Max. drainage area = 1 acre

81

g@?a?l:!-wnl of ﬁARmDI D m"c““‘w“’

e Transportation

Inlet Protection — Catch Basin Protection

CATCH BASIN PROTECTION (TYPE C)

- wee ..m
B
FLO® 1 ' H }

e OGO STAKE (MIN. 1.5° x 1.5°) OR
uIRESAL ACCRECATE STEEL POST 11.2% Les srnoTs (T
1SI2E 57
WINEREL AGCRECATE
ISLIE &7

popred |
. |

FILTERED
mATER

*  For unpaved areas
* Max. drainage area = 1 acre

82
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Inlet Protection — Catch Basin Protection

CATCH BASIN PROTECTION (TYPE D)

SENIVENT TUBE 0 FILTER S0ck. i

VINTAY OF 2
WK1 HETGHT (42TUALY 187, & e N
FILTER S0CKS War BE STACKED o r\</ NERLAP OF EROS
To ACHIEGE THE wINTuLA BEDGHT. =

o
ol

W00 STME MIM, 1,57 % 1,570 R
SIREL POST 11.2% LBS/FOCT) (TP,

TRENCH [N 2" —
IF REQUIFED

\\c‘
CATCH BASIN DR

ARER DAalw

» For paved (Filter Sock) or unpaved areas
* Max. drainage area = 1 acre

© Arcadis 2017 13 November 2017 83
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—_ Transportation

Inlet Protection — Catch Basin Filter Assemblies

* Applications:

— Prevent sediment from entering closed
drainage systems

AL VEMPERS AAE 77 % 47
{_EXCEPT 5 NOTED

N3. 10 % 5.5° calvanIZzED DECK
SCREWS iTIP, &L LOCATIONS)

— Used after drainage structure is installed,
but before top is complete and surrounding
area is vegetated or pavement installed

— Area/median drains, curb inlets and

manholes i

+ Multiple types (1-11) based on proposed @“’f/ |
structure

27 X &% BLOCKING

e
1e-1% LOvG —/i

{EACH CORSER)

- TDOT Std. Dwg. EC-STR-40 through DT A o e e
EC-STR-51A 4 CH i
° Pay Iltem No.: :4??; i?tt

— 209-40.41 — 209-40.51 by type (EA)

© Arcadis 2017 13 November 2017 84
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Inlet Protection — Catch Basin Filter Assemblies

ET PROTECTION
| MmISsING

13 November 2017 86
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Inlet Protection — Catch Basin Filter Assemblies

87
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e Transportation

Inlet Protection — Curb Inlet Protection, Types 1-4

» Applications:
— Prevent sediment from entering closed drainage

systems =

— Used on existing curb inlets or new curb inlets
after grate/frame installed and roadway placed

+ Multiple types (1 — 4)

» Type varies based on:

— Amount of ponding allowed

— On-grade vs. sag location

TDOT Std. Dwg. EC-STR-39 & 39A

» Pay ltem No.:
— 209-09.40 — 209-09.43 by type (EA)
— Include sediment removal

88
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Inlet Protection — Curb Inlet Protection, Type 1

CURB INLET PROTECTION TYPE 1
LOW VOLUWE, LOW SPEED TRAFFIC AREAS ONLY

A ——
TE BLOTES SHALL HAVE

— CATEH
cw:nmr.s FESPENDICLLAR TO e BACK OF CURD

COMCRETE FaCE OF CLRE
THITAL ru_un 1o |—
ke o

g N
WIKERAL AGCRECATE :
(SLIE 571
FLAW VIEW
Pay Item No. 209-09.40
Arcadis 2017 13 November 2017 89
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e Transportation

Inlet Protection — Curb Inlet Protection, Type 2

CURB INLET PROTECTION TYPE 2

LO® WOLUME, LOW SPEED TRAFFIC AREAS COKLY

B———
SANDBAGS OR BACK OF CURA
GRAVEL FILLED FACE OF CURS BACk OF cure
BAGS OVERLAP FACE OF CUAE
ONTO CURS |—
. cuas |1R0N [ CURB TRON i
= “‘
FLOW FLOW ] L FLOW FLOW
s - = Lo -_—_
H{E] 5 SPILLWAY
| =
HE HE
SPILLWAY SEILLWAY § el ol
1-BAG HIGH 1-BAG & 2=
> e 2 = SPILLWAY £NDBADS OR
\ \ 1-845 HIGH \ GRAVEL FILLED
SANDEAGS OR BAGS 2-BAGS HIGH
GRAVEL FILLED BAGS
#-BAGS HIGH

B —=— PLAN VIEW - INLET ON GRADE
PLAMN VIEW - INLET AT SAG

Pay ltem No. 209-09.41

\rcadis 2017 13 November 2017 90
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Inlet Protection — Curb Inlet Protection, Type 3

R NLET PROTECTION TYP
LOW VOLUME, LOW SPEED TRAFFIC AREAS ONLY

EMERGENC ¥
OVERFLOK
> s
=z %,

STAPLE WIRE MESH
To ToP OF WOOG WEIR

27 % 4" WoOD

2" % 4 ANCHOR
SANDEAGS OR
ALTERNATE
WEIGHT

2% X 4" WooD
SPACER

MINERAL AGGREGATE
(SIZE 8T)

ISOMETRIC VIEW
Pay Item No. 209-09.42

© Arcadis 2017 13 November 2017 91
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—_ Transportation

Inlet Protection — Curb Inlet Protection, Type 4

CURB INLET PROTECTION TYPE 4

BACK OF CURE
— FACE OF CURB

] 3T MAXL

WOOD 27 % 4% TO EXTEND
12" BEvOND THE GRATE

ON BOTH SIDES, SECURE
TO GRATE WITH WIRE TIES.

ROADWAY
SURFACE

PLACE GEOTEXTILE FABRIC
(TYPE 1111, UNDER GRATE.

PLAN VIEW
Pay Item No. 209-09.43

© Arcadis 2017 13 November 2017 92
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Detaining Devices — Sediment Basins

» Applications:
— Large disturbed areas
— High sediment loads

— Detains runoff for an extended period of time

» Generally not suitable for steep terrain

* Where possible, divert undisturbed and off-

site areas away from basin
» Drainage area

— 5 acres min. for impaired or ETW waters

— 10 acres otherwise; 50 acres max.
+ TDOT Std. Dwg. EC-STR-15, 16, 17 & 18
* Multiple Pay Item Nos.:

A ARCADIS =

[y

93

[ ment of
e Transportation

Detaining Devices — Sediment Basins

» Follow TDOT Drainage Manual for sizing
of basin and outlet structure

» Ensure adequate information is on plans
for contractor to build

P = e

RIS

[

5

)

5

A5 w Big e g

SEE SEDIMENT BASIN
JETATL SHEET 2P FOR
DETAILS NOT Swown

SEIMENT BASIN
INSET A

SCALEe  1%0 20¢

SEDIMENT BASIN L

LENGTH OF BASIN FLOCA
WIOTH OF BASIN FLODR
SO SL0PEOF BASIN{INTERICE]
SUE SUFEDF BASINEXTERIDR]

DASIN FUOCR EVELATION AT RISER
SEDIMEAT CLEANDILIT ELEVATION

WET SEDIVENT STORAGE CLEVATION
DRYSEDIMENT STORAGE ILEVATION
DERIGN ST0RMWNTER STORAGE ILEVATION
BISER CREST ELEVATION

EMERGENCY SPILLWAY ELEVATION

25 ¥ERR STORMHOSHIWATER [LTWATION
TOF OF EMEANKEVENT ELEVATION

FLOATING OLTLET STRUCTURE DRIFICE DI AMETER:

TUSER FIRE DIAMETER

CLTLER FIPS DRANETER

TV PIFE LENGTH

UTIET PIPE INLET INVERT ELEVATION
OUTLER FIFE QUTLETINYERT ELERATION
CUTUT PIPE SLOPE

AERGTH GF AIPRAP APEON

RO WIITHOF OUTLET DITCH
DE1H OF DUTLET ITCH

OUTLER DITCH LINING

WIDTHOF FMERGEMCY SPILLWAT
DEFTHOF EVERGENCY SPHAWAY
LEWGTH GF RIFRAF APFON

LTI WGTH OF DUTLET DTEY
DEPTH OF CHATLET DETOH

QUILET (6 TEH UNING

316
ar
11
Eei]
am
an
a5
=iy
mag

n

e

16
s
0.3

1

2

z

Trpa N G
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Detaining Devices — Sediment Basins

A ARCADIS |

+ Afloating outlet structure (or skimmer) should be utilized on the outlet structure

oy TR

e
A
R-u;. W Gt CUR ety o]

o= D . Ly -1
o B8 Ry
. —-— .
I Gt

4w @ W ST PAS PR
FLEATTW SMET STRETAE
45 WTAT NIRRT

: DL ATED BT SraTusT

SRR B EvATTon

SRIETEE BATILEY
% EPAITR oF Dl .
ex

D

EHONT YIEW SI0E YIEW
LmeTES OF tue
SI3ER ARG
- -t o
Lot

Arcadis 2017

13 November 2017 95

TN ekl

TOT | (3 ARCADIS
Detaining Devices — Sediment Basins
. I.’Ifl' l‘ ) g{—ﬁ—-ﬁ'—zz

. .
‘7‘/—'3":1 247 rer 4o oy g0t :
— e . 1,
F= DIMENT BASIN T "% )~
'
N4
,

e
S

13 November 2017 96
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Detaining Devices — Sediment Basins

Arcadis 201 13 November 2017 97

Bl . @ARCADIS s

e Transportation

In Stream Devices — Temporary Culvert Crossing/
Construction Exit TEMPORARY CULYERT CROSSING

* Applications:

— Prevent sediment tracking from
ingress/egress of construction
areas

— Temporary stream crossings
— Passage of concentrated flow

+ Ensure that pipes are adequately A
sized and that size and quantity PERELEE, R e
are provide on plans - ;

+ TDOT Std. Dwg. EC-STR-25

» Multiple Pay Item Nos.

rcadis 2017 13 November 2017 98
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In Stream Devices — Temporary Culvert Crossing/
Construction Exit

» Show placement in EPSC stages
(including clearing and grubbing)

» Show on side road crossings as
needed

* Ensure that item numbers and
quantities are included

» Ensure drainage pipes under
entrances, if used, are sized with
quantity and size provided on plans

g@?a?l:!-wnl of ﬁARCADI D “‘"c““‘“““'

e Transportation

In Stream Devices — Temporary Culvert Crossing

35030-3402-94
RZE-3500(41) (CONST.

100
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In Stream Devices — Temporary Culvert Crossing

Al

1206400

-

“~—~_END PROP, BR{DEE
101
P, AARCADIS
for ruatural anct
Department of st sty
. Transportation

In Stream Devices — Temporary Culvert Crossing

102
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In Stream Devices - Construction Exit

» No entrance provided, tracking on road noted

g’e?a?lj!:enl of QARCADIS B

e Transportation

In Stream Devices — Example (Lessons Learned)

» Stream crossing installed per plan (pipe information was not provided)
» Precipitation event washed out exit

- -

i




A ARCADIS|:

Design & Consultancy
for natural and
built assets

Bl . marcADIS s

—_ Transpor tation

In Stream Devices — Example (Lessons Learned)

+ Construction exit re-installed with same pipe design
+ Steel plates added to top of exit

Bl . @ARCADIS s

e Transportation

In Stream Devices — Example (Lessons Learned)

» Washout repeated during next precipitation event

13 November 2017 106
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Instream Devices — Temporary Diversion Channel
» Applications: %E&TFCD'PWTIRE%M

PLACE R]PRAP
— To divert stream flow or offsite drainage LIS L bR
through or around a construction area

TEMPORARY PLUG

- {SANDBAGS, PLYRDOD,
JERSEY BARRIER,

OR SHEET PILING)

— To convey normal stream flow around & S
instream construction (bridges, culverts or T T
box culverts) 3 T T o
— May be needed for wet weather conveyances ——iz e
+ Cannot cross an existing roadway where S |
traffic should be maintained B N
- Requires H&H analysis and design i A eacine N
ENTIRE LENGTH oF — T emATEAING STRUCTOE

- TEWPOR&RY

» Drainage area = 1,280 acres max.
+ TDOT Std. Dwg. EC-STR-31 & 31A T ':itllf;.._, ﬂ\ﬁ
» Multiple Pay Item Nos. ;;R;;;Feagr;;gg ,

© Arcadis 2017 13 November 2017 107
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Instream Devices — Temporary Diversion Channel

Arcadis 2017 13 November 2017 108
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Instream Dewces Temporary Dlversmn Channel

Loaes
EARNEST I UJNK 5
b
o L JE, J'l l‘JilFS
R G
. - - G
e =

Arcadis 2017 13 November 2017 109

g’e?a?l:!:enl of QARCADI B

e Transportation

Instream Devices — Temporary Diversion Channel

» Temporary stream diversion lined with plastic and rip rap in the bottom

Arcadis 2017 13 November 2017 110
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Instream Devices — Temporary Diversion Channel

» Channel lining should be able to handle storm velocities

111

Bl . @ARCADIS
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Instream Devices — Temporary Diversion Channel

+ Size and lining material provided on plans

112
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Instream Devices — Temporary Diversion Culvert

» Applications:

— To divert stream flow or offsite drainage
through or around a construction area

— To convey normal stream flow around instream
construction (bridges, culverts or box culverts)

» Used where diversion crosses roadway
where traffic must be maintained

* Requires H&H analysis and design
» Drainage area = 1,280 acres max.
« TDOT Std. Dwg. EC-STR-32
* Multiple Pay Item Nos.:

— Temporary drainage pipe

TEMPORARY DIVERSION CULVERT
WITH CHANNEL TRANSITIONS

wE
wi
ad

GEQTEXTILE FABRIC (TYPE III:
PLACED UNDER RIPRAP

PLACE RIPRAP
AT TRANSITION
CHANNEL

TEWPORARY PLUG
ISANDBAGS, PLYWOOD
JERSEY RARRIER,
DR SHEET PILING)

PROVIDE ADEQUATE =~ ‘ -
CLEARANCE FOR

CONSTRUCTION BETWEEN FROPOSED 80x CULVERT
PROPOSED CULVERT lNIJE‘L“-—_ﬁ T

TEWPORARY DIVERSION

CULVERT. ROADWAY CENTEALINE

A|I

DR!I NAGE PIPE

\TDE OF FILL

SEDIMENT FILTER 8AG DR
DEWATERING STAUCTURE

THRU T2° TEMPORARY —— ||
|

SILT FENCE

WITH WIRE BACK NG
REGULRED ALONG
ENTIRE LENGTH OF
TRANSITION CHANNEL ——
(BOTH S1DES!

FLACE RIPRAP
AT TRANS[TION
CHANNEL — TEMPORARY PLUG
{SANDEAGS, PLYNOOD,
JERSEY BARRIER.
R SHEET FILING)

GEOTEXTILE FABRIC (TYPE LI} §
FLACED UNDER RIPRAF o
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Instream Devices — Temporary Diversion Culvert

\\

* Project Commitments

+ Special design with baffles for
trout passage
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Instream Devices — Temporary Diversion Culvert

- Temporary pipe culvert diversion stream diversion == fes——

e & g‘-#i“‘fj;

““‘% ;f E kY
'FiS N 85k 845k DiS % Bi5 % A58 QS5 7]
GRASS el el
=B =
i My S f ®
I 4 NN 1
T -

ELL

" o Ta-
\Fhomac !

v
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Temporary Diversions

ey
‘9& A1LT FENCE WAWIRE BACKING — S . ~
~ R ¢ w4 SEDIMENT TLRZ DLTAIL “BT By ~ TEMPORARY STREAM-DIVERSION
o ® A " A — e — _CULVERT 187 PIPE WLTH SAND
P =7 | — B \
St = \ s i ..
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e - @ e
—— @y . i .
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- \ PRESENT R.0. . T
TEWPORARY STREAM. \I;'I 170 cx v,
DIVERSION 36"~ Ty
PIPE WITH SAND \ v
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13 November 2017 116

58



A ARCADIS

Design & Consultancy

for natural and
built assets
Bl . @ARcADIS i
— Transportation
. .
Temporary Diversions
1 ] \ 19y ;-
\i i ¥ BEGIN PROJ. NO. 34840-1203-04 R.0.W.
? i TAL _d.!-_gtl'.?{}-\__. a U m\-r;:rm
L S i i ‘;Il
4 Y_;II.YEI!'U’JPT-|
oo}
“-|°'N,Iﬁl
b TEMPORA-RYI TEMPORARY
| DIVERSION DIVERSION
CHANNEL

4 42” PIPE
< WITH SAND

!l (GEOTEXTILE

§'- AND RIP-RAP)

BAG PLUGS

PORARY DIVERSION
2% PIPE WITH SAND
BACS PLUGS
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Instream Devices — Instream Diversion

+ Applications: SR
[NSTREAM D1VERSION “G: :I

(SANOBAGS, JERSEY _ Zae Tia
BARAIER, SHEET “

— To convey stream flow within the existing
channel around instream “staged” construction

PILIMG, ETC.) ol
(slab bridge, multi-barrel culverts or box bridges) Y
. . AR
— Allows instream work to be completed in the dry SR
=t

MAARCADIS

Deuign & Consultarcy
o nsturad et
[ yeriny

+ Used with or without traffic
+ Analysis required to determine height of

PROPOSED|
ROADWAY

PHASE 1
CONSTRUCTION

diversion

 Actual phasing of construction is responsibility
of contractor

» Drainage area = 1,280 acres maximum
« TDOT Std. Dwg. EC-STR-30 & 30A
» Pay Item No.: 209-65.04 (LF)

118
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Instream Devices — Instream Diversion

° M ay req u i re mu Iti pI e phases iEQUENCE OF CONSTRUCTION FOR STR-1 CONCRETE BOX BRIDGE

INSTALLTHE TEMPORARV INSTREAM DIVERSION ALONG THE EAST SIDE OF KERNS BRANCH FROM
EXISTING SR-131 BRIDGE.

4 S eq uence Of con Stru Ctl onn eed ed 3 C&Nf;?gxﬁrémsg SAIRREL ‘OF BOX BRIDGE AND UPSTAEAM WING WALL FROM INLET TO NEAR THE

INSTALL RIP-RAP ON UPSTREAM END OF EAST BARREL.
. . REMOVE AND REINSTALL THE TEMPORARY INSTREAM DIVERSION ON THE INLET END TO DIVERT FLOW
° Better eSt| mate Of q uant|ty needed INTO THE NEWLY CONSTRUCTED EAST BARREL. REMOVE AND REINSTALL MPORARY INSTREAM
DIVERSION ON THE OUTLET END CONTINUING 1T ONDER THE EXISTING SRL151 EXSTING BRIDGE T
REDIRECT FLOW BACK INTO STR-1 AND PREVENT WATER FROM BACKING UP INTO THE WORK AREA.
CONSTRUCT WEST BARREL OF BOX BRIDGE AND UPSTREAM WING WALL FROM INLET TO NEAR THE

tream SR-131 EXISTING BRIDGE.
3 INSTALL RIP-RAP ON UPSTREAM END OF WEST BARREL.
diversion s FOLLOW TRAFFIC CONTROL PLAN AND REMOVE EXISTING BRIDGE.
. KEEP UPST] ORARY INSTREAM DIVERS ION IN PLACE AND ADJUST TEMPORARY INSTREAM

DIVERSION AS NEEDED ON THE CUTLET ENI
ONSTRUCT THE REMAINING PORTION OF THE 'WEST BARREL AND DOWNSTREAM WING WALL.
INS[ALL RIP-RAP OUTlET PROTELTION FOR WEST BARREL.

MOVE AND REIN: E TEMPORARY INSTREAM DIVERSION ON THE INLET END TO DIVERT FLOW
INTO THE COMPLFFED WEST BARREL. REMOVE AND REINSTALL INSTALL THE TEMPORARY INSTREAM
DIVERSION ON THE UTLET END TD REDIRECT FLOW BACK INTO STR-1 AND PREVENT WATER FROM
BACKING UP INTO

CONSTRUCT THE REMAINING FORT!ON OF THE EAST BARREL AND DOWNSTREAM WING WALL.
INSTALL RIP-RAP QUTLET PROTECTION FOR EAST BARREL.
REMOVE ALL TEMPORARY INSTREAM DIVERSIONS.

~

Pw

PHASE 1 PHASE 2 PHASE 3 PHASE 4
119

STAGE 4 CORSTRUCTION OF
3 ¢ 10" X 9" BOX CULVERT

R LOW FLOW CHANNEL DIVERSION DETAILS /
107 X 9° BOX CULVERT AT STATION 224+42. / ,.’

7
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Instream Devices — Instream Diversion

121

4 ARCADIS

Instream Devices — Suspended Pipe Diversion

* Applications:
— To convey stream flow within the pipe

suspended above floor of box culvert Extension
or slab bridge TRAMNEL SED GURTNG £ONGTRUCTIGN, - N
— Allows instream work to be completed or oF \ l’EﬁE?Eé?G WITH SEREEN
in the dry i |
. . e ey K | I e = o i
 Typically used for extensions of = | s
existing structures j L\ EhaueL
- Requires H&H analysis and design REGUTED HERE DEPENTING RGUTED anoUND o0x TEMIL GehEh
) Y CHANNEL SLOPE- RHER NOT D BEDROCK EAABBIEE (SEL ROTE @)1
» Drainage area = 1,280 acres max. FOUNDATION.

» TDOT Std. Dwg. EC-STR-33 & 33A
* Multiple Pay Item Nos.
— Temporary drainage pipe

122
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Instream Devices — Suspended Pipe Diversion

% THE STREAM BASE FLOW TO BE ROUTED
THROUGH THE WESTERM BaRREL. SEE STANDARD
DRAWING STD-1T-Z0 FOR LOW FLOW
CHANMEL DIVERSION DETAILS FoR IMLET
AND OUTLET FOR THE 208'x4' BOX CULVERT
AT STA. GATH42_53. SEE SHT.2P AND
STD. DWG. EC-5TR-304 (A5 AFFLICAALE) !
FOR CHANKEL SEQUENCE AND [MPLEMENTATION
KOTES FOR RELOCATED STREAM CHARNELS.

© Arcadis 2017 13 November 2017 123
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Instream Dewces Suspended Plpe Dlversmn

IR IT r [T ic
3Th, 1040000, A8A N WILLS """'_ln" i

B 575234.471
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Instream Devices — Suspended Pipe Diversion

125

B . @mARCADIS s

— Transport

Instream Devices — Suspended Pipe Diversion

* By-pass pumping is an option. Is this the best option for this location?

126
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Instream Devices — Turbidity Curtain

+ Applications: TYPICAL ANCHORING PLAN FOR

— To isolate construction areas within or adjacent SHOREL INE/RIVER EDGE WORK

to a body of water to minimize the migration of SHoRE
sediments ANCHOR

. . . SHORELINE
* Do not install perpendicular across main flow
DISTURBED
path. GROUND/WORK

+ Use in backwater low flow/velocity areas o — CLEAR
WATER
- TDOT Std. Dwg. EC-STR-38

TURBIDITY \
- Pay Item Nos.: 209-13.04 — 209-13.08 (LF) __ CURTAIN \

CHANNEL
ANCHOR ANCHOR

Bl . maArcADIS s

Instream Devices — Turbidity Curtain

128
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Instream Devices — Turbldlty Curtain

- T i

206646766
27!!059 1738 \
N 520674,9315
721340743607
BEOP. R0,

K 62073 5722
E 2033611 1668

A ARCADIS &

DOUGLAS RESERVOIR

LEEMEREERC] N

QLSS sa-ie
Rip-RAP

T
7

NS
@ /

D.A.20.3 AC. /

PRES. & PROP, )

STA. 111+80.00 S.R. 92=
STA. 200:00.00 PUBLIC DR. i
N 620526.5288
E 2734262.2385

© Arcadis 2017

STR-1
(FRENCH BROAD RIVER)

13 November 2017 129
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Instream Dewces Turbldlty Curtain

© Arcadis 2017
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|

& tancy

MAARCADIS

g
i
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Stabilization — Erosion Control Blanket

» Applications:

— Use as an intermediate mulch cover for disturbed Jorsen o
slopes that have been temporarily or permanently
stabilized

— Especially effective on cut or fill slopes where
immediate cover is needed, on steep slopes
(greater than 3:1) or on highly erodible soil

— Can be used in constructed channels with low
maximum shear stress

» Types | through IV available — based on soll Lo &

JOINT DETA

type, slope steepness and slope length EROSION CONTROL BLANKET STAPLE DETALS
» TDOT Std. Dwg. EC-STR-34
+ Pay Item Nos.: 805-12.01 — 805-12.04 (SY)

— Include overlap & trenching in quantities

Bl . @ARCADIS s

e Transportation

Stabilization — Erosion Control Blanket
2

132
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Stabilization — Erosion Control Blanket

133
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Stabilization — Sod

» Applications:
— Permanent Control Measure
— Immediate cover on cut/fill slopes (> 3:1)

— Especially effective in urban areas, small
bridge projects or environmentally sensitive
areas where immediate stabilization is needed

— Can be used in constructed channels with low
maximum shear stress

» Does not require mulch for steeper slopes
+ Pay Item No.: 803-01 (SY)
— Include cost for water

— Future amendments may include addition of
fertilizer and topsoil

134
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Stabilization — Sod

45

DA 5.0AC
AVG SLDF’E 2.4%
—

)

EXISTING CONTOURS

----- ) ZIEMPORARY RAMF

i X == PHASE 1
i) b
R B BUILT DURING
IR A 0.574c PHASE I
| g EATIE. ® AVG SLOPE 3.33%

135
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Stabilization — Temporary vs. Permanent Seeding

» Temporary — Used for quick establishment in exposed areas that will be
disturbed later in the project

— Applicable when disturbed areas will lay dormant for at least 14 days
— Winter stabilization
— Combine temporary seeding and muich

+ Permanent — Applied when area has reached final grade and will not be re-
disturbed

— Seasonal
+ Both quantities will be installed with mulch or erosion control blanket

+ Depict permanent stabilization method (seed or sod) on all typical sections with
vegetated areas

+ Multiple Pay Item Nos. and units (SY, ACRE or UNIT)
— Ensure fertilizer (soil amendments), water and topsoil and included in quantities

136
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Stabilization — Temporary Mulch & Seeding

END PROJ. NO. BR-STP-1(283) C
STA. 1217+75.00

N 377964.7022

E 884031.6658

1210+00

A ARCADIS &

WHVE W HUE A HVE Rk RVE N HE £

™
“Ea oWy
£

137
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Stabilization —

31642595 € S.R.

19 BYPASS ¥ — :'H 2
¥ -BO»Q0. CS0UTH HATCHIE ST o~
Satiaa sia0, S A H

-1002k6 T55980°, AT

q STZ. 8021
N 467565, 3765
“.., E 1002692.1318,

Somom oo
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Stabilization — Mulch & Permanent Seedlng

© Arcadis 2017

A ARCADIS &

%

E

E 1256888, 77a7

FWW
N 565527 0pg7

/

N

13 November 2017
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Stabilization — Hydromulich

» Applications:
— Temporary or Permanent Control Measure
— Immediate cover on cut/fill slopes (> 2:1)

» Method of soil stabilization to prevent displacement of
mulch by floatation or wind or to provide erosion
protection for graded areas left idle for a few days

* Includes seed, mulch, tackifier and soil amendments
(fertilizer, lime, etc.)

* Not for use in areas of concentrated flow
* Multiple Pay Item Nos. and units (SY or UNIT)

© Arcadis 2017

MAARCADIS &z

13 November 2017
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Module 8:
Staged EPSC Plans

Bl . @ARCADIS

e Transportation

Staged EPSC Plans

+ EPSC staging:

— One sheet depicting all EPSC that will be used during the life of the project will not
be considered complete

+ Sites disturbance:
— < 5 acres — minimum of 2 stages of EPSC
— 25 acres - minimum of 3 stages of EPSC
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Staged EPSC Plans

* The same EPSC devices may be depicted during more than one Stage

» Not all areas of project will be at same Stage during construction

- Additional Stages added for unusual conditions affecting the entire length
» Sub-stages for specific areas may be utilized (i.e. at box culvert)

Elror . @ARCADIS s

— [T ansportatio

Clearing and Grubbing Stage - Objectives

+ Divert off-site runoff around or through the construction site

» Protect existing drainage features and outfalls

+ Establish perimeter control

« Control sediment that may have been eroded from exposed areas from leaving the site
+ Protection of existing water resources and off site property
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Clearing and Grubbing Stage — Common
Measures

+ Silt fence and silt fence with wire backing

* Inlet protection for existing storm sewers and culverts
+ Sediment traps

» Sediment tubes/Filter socks

» Temporary diversions

* Rock and enhanced rock check dams

» Temporary construction exits

» Temporary stream crossings

Bl . @ARCADIS s

e Transportation

Intermediate Grading Stage - Objectives

 Interim mass grading controls (existing to proposed
finished grade)

» Protect proposed drainage features and outfalls
» Protect proposed pipe and drainage structure inlets
 Diversion of water resources and offsite drainage

» Control sediment from graded areas from leaving the
site
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Intermediate Grading Stage — Common Measures

» Dewatering structures and sediment filter bags

« Diversion channels, berms, and culverts

* Rock check dams and enhanced rock check dams
» Sediment traps

» Culvert protection

* In-stream diversions

+ Suspended pipe diversions

+ Turbidity curtains

» Catch basin filter assemblies

Bl . @ARCADIS s

e Transportation

Final Construction Stage - Objectives

» Major grading complete or nearly complete

» Measures to address final grading, shaping, topsoil operations, base
stone and paving, slope and ditch stabilization, permanent drainage
features (detention basin)
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Final Construction Stage — Common Measures

» Erosion control blankets and TRMs

+ Filter socks and sediment tubes

+ Sediment tubes

+ Catch basin protection (e.g. Type D)

+ Curb inlet protection

» Riprap basin energy dissipaters and riprap outlet protection
+ Culvert protection (or slope protection)

+ Slope drains and berms

© Arcadis 2017 29 October 2017 9

noTES!
1. TO DIVERT AND CONTROL OFF-SITE DRAINAGE ASSOCIATED WITH WHC-1 AND WAC-2 THROUGH THE CONSTRUCTION AREA,

THC SN OF CACH NOMKDAY AN GEFGAC/DURING PREC
5T0E TELPORARY BIVERS1 ol SHALL BE USED NTIL ALL WEN ERELS ARE COMSTRUETED. 0 PERUAMENTLY STABILIPED

2 Stage EPéC; Stage 1
(Clearing and Gnl{bbing) A

~
« Clearing and Grubbing N ya e
N
* Protect existing drainage features ~
+ Construction exits

» Special notes

3 RANR. & STa, 307434 B0 =
DAL ROUTE, 03602 STA. 106+34.66 ™\

#ET. 6614

11898, 1686

P
N
/L

seE el 13
SRERE TR ™

L. & RAVP € STa. 500+00.00
CAL ROUTE 03607 S1. 106+44.24

L. T L0
N 259011.6824
E 2211306.8658
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1
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T 1
1. INSTALLATION OF SOD ON ALL FINISHED GRADED SLOPES I At "
2 INSTALLATION OF CURD INLET FROTECTION (1YVE 2 GR 410N INLETS L "
ONCE TOP/GRATE IS INSTALLED TO PREVENT SEDIMENT AND SEDIMENT R I
LADEN WATER FROM ENTERING TME STORM SEWER STSTEM. i

-

REMOVAL OF ALL EPSC MEASUSES OMGE PERWANENT STABILIZATION
HAS BEEN ESTABLISHED.

2 Stage EPS\C:\ Stage 2
(Final Stage)

* Final Grading

* Protect proposed drainage
features

+ Final Stabilization
» Special notes

\.
~

GNNOBHINOS €51

I (aNnommLEON) €51 A

LG L
259207,
221231

821
BEGIN P.L. B RAMP C STA. S00+00.00 = 1664
P.L. < LOGAL ROUTE G602 STA. 106+44.24
N 2590716824
E 2211906, 8656

© Arcadis 2017

Gy g TDOT
Department of
—_ Transportation
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2 Stage EPSC: Stage 1
(Clearing and Grubbing

+ Clearing and s .
Grubbing

* Protect existing -
drainage features

« Construction
entrances

)

© Arcadis 2017
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2 Stage EPSC: Stage 2
(Final Stage)

* Final Grading

* Protect proposed
drainage features

+ Final Stabilization .

Vo u et
s
e
G
3

» Special notes
+ Filter bags

N 685,551.3970
E 2,89, 343.3107
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3 Stage EPSC: Stage 1 (Clearing and Grubbing)
§|, { I:';_f

) l ‘ VEGETATED

BUFFER

« Buffer Protection

 Diversions for Culvert
Installations

* Perimeter Measures

be WOOD MULCH 1 kTP i e ,“*j
— | FOR TEMPORARY ) 4 "“‘""_"-—-— ;
——1 STABILIZATION WOOD MULCH i

: T —

DUAL TEMP.
SEDIMENT
TUBES WITH
MULCH
STREAM FILTER BERM 14
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3 Stage EPSC: Stage 1 (Clearing and Grubbing)

+ Clearing and Grubbing
+ Buffer equivalent measures

ETW 43 s STREAM CULVERT .| ROCK BERM & FILTER BERM
STREAM ] giia | LOCATION F ¥l GEOTEXTILE

BRIC

ge;D«?l:!-wm of ﬁARCADI D ""':“"“‘""‘f

—_ Transportation
3 Stage EPSC: Stage 2 (Intermedlate Gradlng)
Jlﬁ # DIVERSION
* Mass Grading Special s A Hm'w SO ”; ROCK SEDIMENT
Techniques ] TR ReesnTie,, DAMS
* Diversion Berms N \ [
+ Sediment Control

Structures
* Runoff Control Measures

e 00D RiMALY RRTIL

2!
A5 10T WORTH a"ﬂ-f- o
F]
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3 Stage EPSC: Stage 2
(Intermediate Grading)

+  Example Notes and Details

— Listed sequence of construction for specific
areas

70T, AARCADIS

e Transportation

NOTE

SEDIMENT TUBES, ROCK CHECK DAMS AND ENHANCED ROCK
CHECK DAMS SHALL BE UTILIZED WITHIN THE RELOCATED
STREAM CHANNEL DURING STREAM CHANNEL CONSTRUCTION.
ALL EPSC MEASURES LOCATED WITHIN THE RELC
STREAM CHANNEL SHALL BE REMOVED PRIOR TO DIVERTING
STREAM FLOW INTO THE RELOCATED CHANNEL.

STREAM CHANNEL
SEQUENCE OF CONSTRUCTION:

CONSTRUCT BOX CULVERT BENEATH ROCK BRIDGE

2. CONSTRUCT AND STABILIZE PROPOSED STREAM
"HANNEL LOCATION UPSTREAM OF BOX CULVERT
BENEATH ROCK BRIDGE ROAD, MAINTAIN UPSTREAM
PLUG,

NSTRUCT AND STABILIZE PROPOSED STREAM
NNEL LOCATION BETWEEN BOX CULVERTS.

PIPE DIVERSION FROM EXISTING
BOX CULVERT INLET RELOCATED STREAM

CHANNEL UP SLOPE OR OUTLET OF BOX CULVERT
BENEATH ROCK BRIDGE ROAD,

4, INSTALL SUSPENDED

5. REMOVE PLUG AND DIVERT FLOW INTO STABILIZED
RELOCATED STREAM CHANNEL, AND SUSPENDED PIPE
DIVERSION BOX CULVERT BENEATH ROCK BRIDGE ROAD

6. CONSTRUCT BOX CULVERT INLET EXTENSION,

3 Stage EPSC: Stage 2
(Intermediate Grading)

»  Example Notes and Details

— Diversion and Embankment Berms

TN geD'«?l:!-Hn.l of aARCADIS E,;,:,‘;._Z;“‘t'*r
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3 Stage EPSC: Stage 2 (Intermediate Grading)
+ EPSC plans dictated proposed grade to be tilted away (part of an EPSC phased approach)
GRADE . = E . —
TILTED AWAY .. ¢ . T
FROM ETW

ROCK BERM &
& GEOTEXTILE
FABRIC

WOOD MULCH ]

g@?a?l:!-wnl of ﬁARCADI D “‘"c““‘“““'
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3 Stage EPSC: Stage 2 (Intermediate Grading)

» Grade tilted to drain to sediment traps

F ﬁ SEDIMENT : OUTFALL
J TRAP S e

L J L
SEDIMENT BASIN
OUTLET AND
MULTIPLE EPSC
MEASURES

20

10
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3 Stage EPSC: Stage 3 (Final Construction)

* Runoff controls
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