EROSION CONTROL
PLAN REVIEW FOR LAND
DEVELOPMENT

By: Justin Hasenfus, CPESC



NORTH CAROLINA

—_— WHY DO WE REVIEW PLANS?

Sedimentation Pollution
Control Act:

Purpose:“...permit development of this

State to continue with the least
detrimental effects from pollution by
sedimentation.”
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Part 1

» Responsibilities
» Requirements

» Tools

> Pointers

AGENDA

Part 2
» Application

» Design Standards*

» Miscellaneous

~DEQ>

I]prtmet IE vironmental Qual Ity

*Per the NCDEQ Erosion and Sediment
Control Planning and Design Manual






—_— RESPONSIBILITIES

Compliance Judgement Consider
» Plan must comply with »> Best approximation with » The design professional
applicable local, state, and least erosion

» The regulating agencies

federal laws and > Feasible

regulations » The grading contractor

> Practical

> Plan must not allow > Property owners

violation Z Bronomigl > The general public

» Plan must be legal



—_— REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

§ 113A-51. § 113A-57.

» Preconstruction meeting » Require erosion control
(subject to staff availability) measures to retain sediment
within boundaries of tract(s)

8§113A-56.(C) of land to be disturbed
» NCDEQ has concurrent » Graded slope requirements

jurisdiction with local programs :
Require permanent ground

cover sufficient to restrain

erosion
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—_— REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

§ 113A-60.

» Local government ordinance

shall at least meet and may
exceed the minimum
requirements of SPCA

> Provisions for residential
plans

» No erosion control measures
required at high sides of
project
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————— REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

§ 113A-61. Review Timeframe Guidance
» Review timeframe (15,30 day) = PLAN REVIEWS
> Approve, disapprove, Oor approve 1. Plans are to be reviewed and a decision rendered to the applicant within 30 calendar
with modifications days of receipt of a complete plan. Unlike with other permits, there is no pausing this
“review clock”. A complete plan is defined as follows:
» Grant conditional approval for a. An erosion and sediment control plan
environmental and other b. Calculations in support of the design, if applicable
development approvals & c. An authorized statement of financial responsibility
permits d. A letter of consent or permission letter from the landowner for the land-
disturbance, if the landowner and the Financially Responsible Person/Party are
» Disapproval for buffer not the same entity
authorizations allowed e. Documentation of property ownership (e.g., deed)
f. Fees paid in full
> Disapproval based on 2. Plans are to be reviewed and a decision rendered to the applicant within 15 calendar
Compliance record allowed days of receipt of a revised plan. There is no pausing this “review clock” once it has

started.
» Person submitting plan entitled

to public hearing to appeal

Reference: G.5. 113A-61(b)




» Local Ordinances
» Sedimentation Pollution Control Act

» NCDEQ Erosion & Sediment Control
Planning and Design Manual

» Recorded Plats & Legal Instruments
» Reviewing Agencies

» Design Firm
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The following information should be provided for all ero;
Mark NA for any items that are not applicable.

General Information

on control plan submitals.

lude unlhi



Permit Ha. =

FART Il - STORMWATER POLLUTION PREVENTION PLAN

[SWFPFPP) for this permit shall include the approved
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TOOLS

b

Chatham County Tax & Land Information . . .
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—_— POINTERS

DO:

» Have hard copy/electronic files

» Allocate time appropriately

» Say what you mean and explain why
» Ask for more information

» Provide guidance where necessary
» Pick your battles

» Cite comments/Provide comment response

» Consider new measures or approaches
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—_— POINTERS

DON’T:

» Make large assumptions

» Skip reading ordinances or submittal
requirements

» Forget to account for changes since last
submittal

> Ever use measures in surface waters other
than those that are allowed

» Get mad
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—_— POINTERS

IN GENERAL:

» Find a process that works
» Catch the big stuff
» Focus your time on what’s most important

» Your goal is to produce a plan that is
compliant and sufficient




* Choose a
measure to
start with

* Pick it apart

» Wash, rinse,
repeat

POINTERS

e Plan
» Application
e Narrative

*Do an
inspection in
your head

* Clearly
defined

e All work
included

* Required
approvals

* Verify the
submittal
meets the
requirement







APPLICATION

C he Ck It it : ] i Soil Erosion and Sedimentation Control

Land-Disturbing Permit Applicatic . Financial Responsibility/Ownership Form
Apply Online: https://chathamcountync viewpomntcl

NEORMATION

» All information present & e, e@t:i.a. o e o oty o

o execute msmumen rporation and accompanied

LATITUDELONGITUDE OF PROPERTY AT SITE ENTRAN : £
PARCEL #( o ™ fFere o s ocumentstion
Corre Ct TOTAL DISTURBED ACRES ] ; " e conse _ anciall P —
PURPOSE OF ACTIVITY: : : tis
RIVER BASIN:
NTICIPATED END D.

» NC Agent complete when

ed, all other permits
Upon wTitten ot
7 additional financially respar

required EEeee———

WTitten notice.

OWNER OF PROPERTY

A\

NC Secretary of State

FINANCIALLY RESPONSIBLE PARTY (if any):

wner or financially responsible

Authorized statement of —
financially responsibility &

sion & sediment

ownership e

Phone: Phone
E-Mail E-Mail: Notary Pub

» Owner/FRP agreement T —

My commission

Page 3of3

provided allowing the financially responsible party to conduct the land-disturbing activity on the property. This agreement
provided on page 3 of this application and must be completed in its enti

Page20f3




—_— DESIGN STANDARDS

Sources

» Local Ordinance

Erosion and Sediment Control

> NCDEQ Manual Planning and Design Manual

» Other supported documents and
practices of sound engineering

MCEOV  AGENCES  J0BS  SERWCES Selectlangiage




= DESIGN STANDARDS

Sediment Basin (Risexr Basin) Sediment Skimmer Basin

De&ign Criteria y i DESiC]I'I Criterig Summary:

eel pet
Maximum L/'W R:
Minimum th:
Simmum
Dewal




DESIGN STANDARDS

Location

» Locate in low areas

» Capture majority of disturbed area
» Interfere minimally w/construction
» Allows access for sediment removal

» Never locate in surface waters




———— DESIGN STANDARDS

BASINS

» Surface Area: “Shape of the container” » Volume: “What’s inside the container”




DESIGN STANDARDS

Surface Area Required = Q x 435*

Q - CIA Practice Standards and Specificafions

Q = peak rate of runoff (cfs)
C = runoff coefficient

avg. intensity of rainfall (in/hr) LEGEND

SILT LOoAM SOIL
0.5 0V o

A = drainage area (acres) ) Loxov  x
. soxov A

LOAMY SAND
ALL VOLUMES
CLAY LOAM

*Skimmer Basin: Minimum 325 sq.ft./cfs of Q,, ALL VOLUMES
peak inflow ; I )

SURFACE AREA/FPEAK DISCHARGE

EFF IENCY (%)

TRAPPI

*Riser Basin = Minimum 435 sq.ft./cfs of Q,,
peak inflow

Figure 6.6 1a Relationship between the ratio of surface area to peak inflow rate and trap efficiency.




———— DESIGN STANDARDS

Peak rate of runoff (Q) GRAPHED DATA FOR 25 YEAR STORM

» Maximum rate of water flow passing a Hydrographs
specific point for the design storm

» Calculated using:

 Rational method or

e NRCS method

—e— Inflow
—— Outflow

2
L
©
o
g
o
=
Q
2
[=]

LW@RON00 R NOLOOM - MO O
cocooooonoo

» Rational method is Q = CIA and primarily
used for drainage area < 50 acres 0 10 20 30 40 50 60 70 80 90 100 110120 130 140 150 160

Time (min)

» NRCS more accurate for areas > 20 acres
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= DESIGN STANDARDS

Table 8.030 | Land Use

Runoff coefficient (C) o

» Relationship between rainfall rate and runoff
rate

» Determined by soil type/land cover in the
drainage area

» Table of values in DEQ manual or ordinance

» Land use and soil cover homogenous in
drainage area = use C value from table

» Land use and soil cover NOT homogenous, a
weighted C value is calculated
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Rainfall Intensity (I)

» Minimum design storm = 10 year

» Average intensity (in/hr) for storm duration
equal to time of concentration

» Time of concentration calculation should be
provided

» Data source included with submittal

12-hr

0.
0. 0.250
(0.191-0.228) 30-0.274)

0

DESIGN STANDARDS

NOAA Atlas 14, Volume 2, Version 3
Location name: Chapel Hill, North Carolina, USA*
Latitude: 35.7617°, Longitude: -79.0596°
Elevation: 365 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular

10 25
7.45 8.20
) || (6.80-8.15) || (7.45.8.94)
5.96 6.53
(5.45-6.51) || (5.94-7.13)
5.02 5.52
) || (4.59-5.49) || (5.02-6.02)
3.64 4.09 441
55) || (3.33-3.98) || (3.72-4.46) || (4.00-4.82)

237 2.72
(2.17-2.59) || (2.47-2.97)

1.43 1.66
(1.29-1.57) || (1.50-1.83)
1.02 1.20
(0.928-1.12) || (1.08-1.31) |[ (1 21 -1.47) || (
0.614 0.725 0.817
(0.560-0.672) |(0.657-0.792)||(0.736-0.692)

. 0.364 0.434 0
286-0.341)||(0.332-0.398) |(0.393-0.472)||(0.443-0.535)||(0.492-0.599)

10.0 10.4
(8.92-11.0) || (9.14-11.4)

7.94 8.18
(7.05-8.68) || (7.21-8.95)

6.67 6.85
) || (5.92-7.28) || (6.03-7.49)

8 . .
4

4) || (4.71-5.79) || (4.88-6.07) |
3.80 4.05

(3.38-4.16) || (3.56-4.43)
2.44 2.63

(2.14-2.68) || (2.29-2.90)

1.83 2.00
(1.60-2.01) || {1.73-2.20)

. 1.14 1.24
1 (0.990-1.24) || (1.07-1.36)

6 0.704 0.779

(D.542-O.66?} (0.609-0.762)/|(0.663-0.844)




DESIGN STANDARDS

BASINS

Volume Recommended 1800 cf/drainage acre

Volume:

» Measured to the elevation of crest of principal
spillway:
* Riser basin = top of riser

» Skimmer basin = emergency spillway
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—— DESIGN STANDARDS

Drainage Area (A)

» Map included to confirm inputs
» Drainage area in acres

» Must include all drainage that
would drain to basin




———— DESIGN STANDARDS

Drainage Maps Include:
» Drainage values
» Contours
» Limits of disturbance

» Measures analyzed
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Drainage Maps for silt fence outlets to confirm all are < 0.25 acres / 100 LF silt fence outside basin drainage.
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——— DESIGN STANDARDS

TEMPORARY SKIMMER BASIN & ORIFICE DIAMETER CALCULATIONS

SURFACE | SURFACE . .
DRAIMNAGE DIHTUFEED PEAK WEIR | VOLUME | WOLUME A SKIMMER | OR ewatering
BASIN TYPE DEPTH | LEMGTH| WIDTH AREA AREA )
/ | | A il Cil WO ) i . SIZ 512 e

» The reviewer can ask for clear representation of design information

» This table should be in the plan or information otherwise called out
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= DESIGN STANDARDS

Risers:

» Design minimum 2-yr

TOP OF EMBANKMENT —

: . ; RISER STRUCTURE
> Riser pIOflleS pIOVIded TRASH RACK -
K
» Protect against piping: ISy
« Watertight anti-seep collar : i -
. .. ARR
; ; . ¢ \ - [ [¥]
» Filter diaphragm — T
» Protect against flotation CLASS B STONE PAD x L o T
(4 X4 X7 MIN, ANTIECATATION BLOCK A ANTIEER STABILIZED
e 4 X4 X1 MIN) avromronsock  SECTIONALVIEW | (e oL STABILIZED

; |
2 DEEP QUTLET

» Cut-off trench 11
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= DESIGN STANDARDS

Embankment:

> Riser crest 1 ft. below

TOP OF EMBANKMENT —

emergency spillway crest RISER STRUCTURE
N\ TRASHRACKS,
» Max Dam Height: 15 feet T AN
» Top width: .
' % . BARREL
« Fill height < 10 ft = 8.0 ft | L N PlPE
- Fill height 10-15 ft = 10.0 ft e T
CLASS B STONE PAD - N

> Sideslopes 2.5:1 or flatter (4 X4'X1"MIN) ANTIFLOTATION BLOCK SECTIONAL VIEW L TRENCH ﬁ|”¢T||LL§;E;r STABILIZED

2 DEEP QUTLET
1.1
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——— DESIGN STANDARDS

Emergency Spillway:

20 (MIN}

» Design minimum 10-yr
» Minimum 1 foot of freeboard
» Trapezoidal, sideslopes 3:1 or flatter

> Control section straight and at least RIPRAP ARMORED — CWSSTRPRATLIED
. EMERGENCY SPILLWAY
20 ft wide T wottoscae

WOT TO SCALE




RISER BASINS

DESIGN STANDARDS

Emergency Spillway

lately

d appropri

ize

il

» Stab

harged

» Velocity of flow disc

non-erosive

Zr.,

. .a.___
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Embankment:

» Max Dam Height: 5 feet
» Top width: 5 feet

» Sideslopes 2:1 or flatter

DESIGN STANDARDS

Skimmer
dewatering
device



DESIGN STANDARDS

1 Freeboard Embankment

Inflow

Emergency Spillway: structure

> Same as riser basin

» Max depth of flow 6” from design
storm elevation to spillway invert

Cross-Section
View

> DeSIgned length Figure 6.64c Example of a sediment basin with a skimmer outlet and emengency spillway. From Pennsylvania

Erosion and Sediment Pollution Control Manual, March, 2000




Embankment:

» Stabilized:

 Temporary < 1 year

* Permanent 2 1 year

DESIGN STANDARDS

ALL BASINS




——— DESIGN STANDARDS
ALL BASINS
Skimmer:

» Attached to base of riser or through
bottom of dam for skimmer basins

» Sized appropriately
» Dewater in 2-5 days
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= DESIGN STANDARDS

Skimmer:

» Schedule 40 PVC barrel

» Sit on rip rap pad to prevent sticking

» Retrieval rope

END VIEW FRONT VIEW

Figure 6.64a Schematic of a skimmer, from Pennsylvania Erozion and Sediment Pollution Control Manua
March, 2000.




——— DESIGN STANDARDS

Baffles:

» Minimum (3) porous baffles unless
basin < 20 ft

» Separate basin to even cells

» Purpose is to spread out flow and
utilize surface area

» Should not be located directly at
basin inlet

Figure §.88a Poows Baffies ina sedimend Basn The fow is dstibuted evenly across the Basn io
reciuss Bow rabes and Iurbulenc e, resulling in grealer sodirment mebenibon

supysaylady PED SRAOPESE ST
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——— DESIGN STANDARDS

Baffles:

» Top of baffle fabric 6 higher than invert
of spillway

» Top of baffle 2 lower than top of dam

» If temporary basin will be converted to
permanent stormwater basin of greater
depth, baffle height based on pool depth
during use as temporary basin

» Increase in baffle height may be
necessary




DESIGN STANDARDS

ALL BASINS

Single height baffles

Single height baffles
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ATTACHMENT FOR EROSION CONTROL) = e ;_i_.,_
[A— | | 1
4 pve I I A >
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u SKIMMER ATTACHMENT FOR

OUNTY

DLINA

DESIGN STANDARDS

NORMAL POOL: 370.50

12"
3" PWC ORIFICE PIPE INVERT: 36%9.50

4" BOTTOM DRAIN INVERT: 367.00

36" OUTLET INVERT: 366.50

OPEN @
NORMAL POOL

Approved Erosion Control Plan REVISED 10-24-25*

1 e 1 L . 1 .

20

&" J

RISER CREST ELEVATION 375.50

2x42"W x 9"H WEIRS CREST ELEVATION 374,75

NORMAL POOL ELEVATION 370.50

DRAWDOWN PIPE UPTURMED 12"
TO ESTABLISH NORMAL POOL
(SECURED TO RISER WALL)

] 4" DIP BOTTOM DRAIN (TEMPORARY

3.0" @ ORIFICE
DRILLED IN 4" CAP

|~ OPEN END 4" PVC

T

/

4" MRS GATE VALVE

FLAMGED, CAST IRON BODY

T

EROSION CONTROL)

A AR

4" PWC
CLEANOUT

TURBIDITY CURTAIN

~—

DOUBLE-HEIGHT
BAFFLE WITH

PLACED BETWEEN
NEXT BAFFLE

RSB 3

BOTTOM: 365.00'

TOP OF BERM: 378.00'
BERM WIDTH: 10'

ATTACH SKIMMER TO
PERMANENT SCM RISER
STRUCTURE: 367.00'

SCM 3 OUTLET RIPRAP
DISSIPATOR PAD - SEE
SHEET C7.00

FOREBAY FILTER DRAIN
~~~ (SEE DETAIL SHEET C9.04)

RIPRAP

LY

%

'

%

\

NI
— DOUBLE-HEIGHT é
=

= BAFFLES WITHIN

10' SPILLWAY

277.00

[ —

—— \|AIN POOL (TYP.) é

_—

< S o T (Y N S N
-} S N S S .

100 Veger
ATE

——

24" SLOPE DRAIN
WITH ROCK FILTER

— DDA iIDIDCC IR CTCY

—_—



——— DESIGN STANDARDS

TOP OF DAM: 410.00
— 1 WEIR ELEVATION: 409.00
‘E 25 YR WSEL: 405.62
BOTTOM OF BASIN: 398.00
PROVIDED SURFACE AREA: 75,020 :
SF PROVIDED VOLUME: 659,915 CF

e —
33.0'LX24.5'WX36.0"D CLASS 2
DISSIPATOR PAD
RIPRAP TO EXTEND TO TOE OF
SLOPE OF FOREBAY

SCM #2
SEE DETAIL SHEET C8.02

PROVIDE SKIMMER
WITH RIP RAP PAD FOR
LOW WATER SUPPORT

@__.——-'-" " " —-'-":
—_— 6" SKIMMER W/ 5.00" ORIFICE —
“‘

____--—*'__..—.—"-—-"-,;-—_r-"'-— INV. QUT; 398.00

Sediment basin to permanent depth




= DESIGN STANDARDS

T
EXTEND 12° (MIN) y
H RAC \ .
5 :
' / ’ '
WDOWN PIPE UPTURNED 12"
STABLISH NORMAL POOL \

RED TO RISER WALL)
AL POOL ELEVATION e % x
| | o
~— 35 @ORIFICE A
DRILLED IN 4" CAP A
ety pyC ) = &
CLEANOUT . R JRER'S ! L

4" DIP BOTTOM DRAIN (TEMPORARY
SKIMMER ATTACHMENT FOR
EROSION CONTROL)

\TEV
, CAST IRON

UPPORT PEDESTAL
GATE VALVE

INVERT OUT = 390.00

COMNCRETE PIPE CRADLE
(SEE DETAILS ON SHEET C8.04)

RISER WALL 3 O S BALLAST CONCRETE
AT R 7.0 CUBIC YARDS REQUIRED
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EXTEND 12° (
ABOVE TR,

SER CREST ELEVATION 407
MVEIR ELEVATION 404

TO ESTABLISH NORMAL
[SECURED TO RISER WALL}

CLEANO UT

R ACT
F‘ECOI '!MEN DATION

4" DIP BOTTOM DRAIN (TEMPORARY
SKIMMER ATTACHMENT FOR
EROSION CONTROL)

MIN

CLASS Il RCP
\ I

INVERT OUT = 390.00

COMCRETE Pl
(SEE DETAILS ON SHEET C8.04)

PIPE INSTALLA
A PIPE JOINT AND

JOINT WITHIN 4' OF
RISE .
5 REQUIRED
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DESIGN STANDARDS
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DESIGN STANDARDS

RISER BASIN - EXAMPLE 2
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— DESIGN STANDARDS

Other:
> Basin Shape =2:1to6:1 SLOPE DRAIN SIZING
slo Slope
Slope Diversion | Drainage 1(Qys, Ditch Drain Size |Drain Area| h Value | Slope Drain
> LongeSt ﬂow path Drain ID | Ditch ID | Area (Ac) : |r|,’hr] ) s) | Depth (ft) be} (ft) Capacity I'cfr}
_
» No sheet flow —
3.62
> Stable inlets DD-4 &
_ 5.5
. : _ 7.37
S].Ope draln ** Basin side ‘3|DDE to be armored with 12" NCDOT 1:|a‘35 B Rip Rap (d50 = 6"] with geotextile fabric base.

* Rip rap lined




JOUNTY

CARDLINA

'\-,.._. -_\ p

| -

ALL NORTH AMERICAN GREEN
5150 TEMPORARY EROSION 7

TROL MATTING (OR APPROVED
EQUAL) ON ALL 3:1 SLOPES.

" BAFFLES

. I -

STALL NORTH AMERICAN GREEN

w3

DNTROL MATTING (OR APPROVED

; e "
SILT FENCE / LIMITS
_ OF DISTURBANCE
- {TYF}

. SILT FENCE / LIMITS
OF DISTURBANCE
(TYP) _

J 100-YEAR FLOODPLAIN —
(RIPARIAN BUFFER LINE)

- » e -

r -

~L_< _ REINFORCED —
; SILT FENCE
— 7~ QUTLET (TYP)

‘) WATERSHED BUFFER —\

ATCHLINE

5150 TEMPORARY EROSION 7

EQUAL) ON ALL 3:1 SLOPES.

o X a5LF sPiLLwAY
' ELEV. = 331,50'

\ | DOUBLE SILT FENCE —

DESIGN STANDARDS

4 100 RPARIAN
/' BUFFER

s

-
TDS-9A [~ SLD9-24" HOPE

" (SEE TABLE FOR
LINER REQ.)

TDS-9B
{SEE TABLE FOR
- LINERREQ.)

2 DOUBLE-HEIGHT
BAFFLES (TYP)

— RISER BASIN W,
SKIMMER #2

TDS—I‘IDA
(SEE TABLE |
LINER REQ.)

SLD 10 -24" HDF

OQUTLET (TYP)

" \"W'ATERSHED BUFFER

L = =
DO NOT DISTURS \, P

- 50' RIPARIAN BUFFER |t



DESIGN STANDARDS
ALL BASINS

Other

turbed by

1S

lize all areas d

1

» Stab

1o0n

construct

» Outlet protection
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= DESIGN STANDARDS

Criteria:

» Used for smaller drainage areas
» Miniature basin with no skimmer

» Capacity, stone outlet, and
stabilization very important

Design settled
top it

Design Criterig Summary: \ Al Plan View
Primary Spillway: -
Maximum Dramage Area: 5 acre:

Minmum Volume: 3600 cubic feet per acre of disturbed area
Mimmum Surface Area: 435 square feet per cfs of (), peak inflow
Mimmum LW Ratio: 2:1

!

“._ Emergency by-
pass &" below
settled top of

dam

“
b

Matural
Ground

Minimum Depth: 3.5 fieet, 1.5 feet excavated below grade
Maximum Height: Weir elevation 3.5 feet above grade
Dewatering Mechanism: Stone Spillway

Mimmum Dewatening Time: N/A

A

Baffles Required: 3

filter
fabric

Figure 6.60a Plan view and cross-section view of a temporary sediment trap.



——— DESIGN STANDARDS
DITCH/SWALE
Pa Trapezoidal

Design and site conditions dictate.

Triangular
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Capacity

» 10-year storm w/o eroding

» Increased capacity for flood hazards e —T
o e — o0,
» Check dams/wattles every 2’ in grade oL yun

change
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g DESIGN STANDARDS

BRIDGEMAT _
STREAM CRO: ™

G rad e - . 2"-3" SURGE STONE OR
RAILROAD BALLAST

» Positive drainage
» Uniform or gradually increasing
» 3:1 slopes or flatter

» Ditch should be uninterrupted

."-.L TEMPORARY DIVERSION DITCH
TDD-05 - NAG 575BM OR EQUAL
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g DESIGN STANDARDS

arp turns

rade/sh

oS

E 48
TTOM




——— DESIGN STANDARDS

Drainage Area

» Drainage areas should match calcs

» Most onsite drainage should be
accounted for

» Basin drainage > sum of ditches

% TEMPOARARY DIVERSION DITCH DRAINAGE AREAS .ll k
A C
B: SCMTD #2=0.

SCMTD #1 = 1.

C. SCMTD #3=1.
;. SCMTD #4

: SCMTD #5 = 4.
: SCMTD #6=0.

G: SCMTD #7 = 1.
: SCMTD #8 = 2.

:  SCMTD #10 =
¢ CWTD #1=28.25AC
: CWTD #2=6.02 AC
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Velocity

» Allowable design determined by soil
conditions, type of vegetation, method of
establishment

» Maximum permissible velocities table
» Preferred < 5.0 ft/sec up to 6.0 ft/sec

» Velocity > 2.0 ft/sec requires liner
 Temporary liner: 2-year storm

* Permanent liner: 10-year storm

Talble B.0Ga
Maxirmum Allowable Design Velocities'
for Vegetated Channels

Typical Soil Grass Lining
Channel Slope Characteristics’
Application

Bahiagrass
Kenhscky Huegrass

Bahiagrass
Kenhecky Husgrass

Permissible Yelocity”
for Establishod Grass
Lining jtttsec)
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Shear Stress

» Is the point at which soil will erode
» Determines what liner is required
» Liner: Appendix 8 of NCDEQ Manual

» Calculated shear stress < permissible
shear stress of liner

Table 8.05g

Permissible Shear Stresses
for Riprap and Temporary
Liners

Permissible Unit Shear Stress, T,

Lining Category Lining Type

Temporary Woven Paper Met
Jute Net
Fiberglass Roving:
Single
Double
Straw with Net
Curled Wood mat
Synthetic Mat

d,, Stone Size (inches)

Gravel Riprap

Rock Riprap

0 h kD O Oy My -

P By = -
B = 00

Adapted From: FHWA, HEC-135, April 1983, pgs. 17 & 37.

(Ib/ftz)

0.15
0.45

0.60
0.85
1.45
1.85
2.00
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Design Permissible Shear Stress

’ : [7 = . A Unvegetated Shear Stress 2.35 psf (112 Pa)

<y

= e (R TAR R 10.0 fps (3.05 m/s)

Metting . : : i : rr— . - e Slope Gradients (S)
Biodegradable j 5 . : ' : ' Slope Length (L)
- ' m] ' g - <20 ft (6 m)
Tmuiis Strsagch - D o 20-50 ft
Do gre - = 50 ft (15.2m)

Taniis Sirmageh - T0

Matrix

Biodegradable

Clorgusior. - TH
Rioran ITgree T

= 0.50 ft (0.15 m})
0.50 = 2.0 ft

= 2.0 ft (D.60 m) 0.0%4

. NORTH
& 9 AMERICAN
: i CREEN
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Physical Char

istics of Drainage Swale

Chan Bot
Width {11}

Side Slope
Length (ft)

Design
Depth (ft)

Channel
Area (sf)

Wetted Hydraulic
Perim., Pw (ft}] Radius {ft)

Channel
Slope (ftift)

2

4.5

2

12.0

10.84 1.10

(.04

Rational Equation for 2 year storm

Addition flow from upstream

Swales

Drainage Q2

Upstream swalert

Upstream swale#

Upstream swale#

Total Flow (cfs)

Bare Soil calculations (Q2)

Channel Report

Hydraflos Express Extansion lor Autodask® Chvl 306 by Aufodesk. Inc

ROADSIDE DITCH #1 10 YR STORM

Trapezoidal

Bottom Width (ft) = 200

Side Slopes (z:1) = 2.00, 2.00
Total Depth (ft) 2.00
Invert Elev {ft) 420.00

Highlighted
Depth (ft)

Q (cfs)

Area (sgit)
Velocity (ft's)

Wachnesday, Aug 1 F004

Intensity Area Discharge - AutaCad AutaCad Shear

 Factor Inch/hr [Acres) (Cfs) Flow (cfs) Flow (cfs)
0.50 5.88 1.13 3.32 0.00 0.00 0.00 3.32

Mannings
Slope (%) 4.00
N-Value 0.030

Wetted Perim (ft)
Crit Depth, Ye (ft)
Tap Width {ft)
Calculations EGL (ft)
Compute by: Known Q

Known Q (cfs) = 423

Flow (¢fs) ' Depth (in) Velocity (fps) Stress (Ibfsf)
0.020 3.1 5.17 0.65

Rational Equation for 10 year storm Temporary liner calculations (Q2)
Drainage Q10
Intensity Area Discharge - -
C Factor Inch/hr [ALss] (CLS} Flow [CEJ Flow [cﬂ
0.50 748 1.13 4.23 .00 0.00

Addition flow from upstream Swales
Upstream swale# Upstream swale# Upstream swale#

Total Flow (cfs) Wannngs 3

Flow {cls) "n' All_ow.
0.00 4.23 0.028 13580

AutoCad
Depth (in)
ar

AutoCad
Velocity (

Stress (Ib/s|

Permanent liner calculations (Q10)

Bare Soll Mannings Q AutoCad AutoCad ear
Recommended n Values for Flow Dapth Permissible n Allcw, Depth (In) Velacity (fps) Stress (Ib/sl)
0-05f | 0520 | =20 f velacitiy {fps) 0.030 126,75 4.4 417 0.92

0023 | 002 | 0.02 2.00

Elev () Depth (ft)

Section
423.00 .00

Material

Bare Soll

Permaneant Liners
Recommendad n Values for Flow Depth 1 Allowalble

0-05f | os20ft | > 2,01t | Shear Stress { Ibisf)
Vegetated
0.044
0.044
0.049
0.04%

Temporary Liners
Recommendad n Values for Flow Depth
005t | 0520f | >2.01
Unvegetated
0.028
0.028

| Allowabla

| Shear Stress | Ibisf) Matarial

*Matarial

0.044 4.50
0.044 4.00
0.049 8.00
0.049 8.00

C350 Phase 2
300 Phase 2
€350 Phase 3
P300 Phase 3

0.044
0.044
0.049
0.049

575 0.055
5150 0.055
5C150 0.080
G125 0.022
€350 0.040
P00 0.034

0.021 185
0.021 1.65
0.025 0.018 1.80
0.014 0.014 2.25
0.025 0.02 235
0.024 .02 2.00

Fermanent Liners
Rect n Values

Parmissible
velocitiy {fps)
Grass Mixture 5.00

Material

Rip Rap Liners
Recommended n Values for Flow Depﬁm Allowable
0-0.5 ft 0.5-2.0 ft =20 ft Shear Stress ( Ibisf)

0.044 0.033 0.02 1,65
0.066 0.041 0.034 3.00
0.104 0.069 0.035 450

- 0.078 0.04 £.00

Matarial

Class A
Class B
Class |
Class Il

Shear Stress, T=y"(d/12)s Selected Temporary Liner:r‘i?s
T = shear stress in Ibfsg. ft

y = unit weight of water, 2.4 Ib/cu. ft
d = flow depth inin,

5 = channal slope in fi./ft.

Spreadshest works for trapezoidal channel anly
Side slope = horiz./vert

Needs input

Qutput taken from AutoCad's Trapezoidial Ditch Calculater
* The Material lists refers to North American Green praducts. Contractor
lo yse referenced material or approved equal,

Selected Parmanent Liner:| Grass Mixiura

Reach (ft)




] :“__‘::af DESIGN STANDARDS

F!amlall Intn*nut

C HHN NEL [‘II— SIGN INFORMATIC

- - - THANN TRERNEC] - AN

| DRAINAGE, | cHanmeL | cHanmeL CHANNEL | CHANNEL | ALLOW: ALLOWABLE

CHANNEL WEIGHTED € rLow | minimum | earrom [ i SR sHEaR i ]
ARE FLow | SLOPE siDE | VELOCITY | VELOCITY [ Zorcc ISHEARSTRESS]  DITCHLINING
TR | COEFFICIENT .__f"r‘.“ ' “' IZEPTH DEPTH | WIDTH | ¢ opee |FF|:F- r (FPS) ess |

,Cr 5 -mm r,.;.

q._n

TD#2] 022 | 050 | 091 | 500 | 0& | 150
-E-m_

m—— NA SOEN OR EQUAL
< -.: 050 mm NAG 575BN OR EQUAL
—m— N-"n" S75BN OR EQUAL
SeTD #8 X N Y S T T W T T 1% 373N OR EQUAL
——m th' r‘l"EBN OR EQUAL
T N N T X NAG 575BN OR EQUAL

I'-1

q._n

r|Ir| |._r| Ir| |._r| I'-1

Ditch depth, bottom width, sideslopes, and stabilization liner should be in plan.
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Swale
ID Lining Type (or equal)

DS-19|Eronet DS75

DS-20|Eronet DS75
ronet DS75

E

" DS-22|Eronet SC150

Ghog NG _E . DS-23|Eronet DS75
RAp N E

¢ DS-24|Eronet DS75

~
] Eronet DS75
- A Eronet DS75

DS-27|Eronet DS75

TEMPORARY + PERMANENT

DIVERSION DITCH CWD-3|Eronet SC150

NOT TO SCALE

~
-,

Oy

Ditch depth, bottom width, sideslopes, and stabilization liner should be in plan.
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Compacted soil g’
\. | iﬂl min :--i
Criteria ’ 'ﬂ[lu“] i J_‘éﬁ i._._._.;,_[
» Route construction runoff M= I%;m% Il I—E—mﬂE

4 ' typical

» Divert offsite drainage around site
» Similar design to ditches

» Drainage area < 5 acres Bt mEhe B T

» Design to 10-year storm W ]; [ ':%ﬂ éﬂ

9' typical

Figure §.20b Temporary gravel diversion dike for vehicle crossing (modified from Va SWCEC).
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Criteria

» Used: dirt roadways, utility corridors,

and approaches to surface waters
» Similar design to diversions

» Spacing based on slope

Table 6.23a Slope (%) Spacing (Ft)
Spacing of Water Bars on <5 125
Right-of-Way Less than 51010 100
100 ft Wide 101020 75
2010 35 50
>35 25

STEP 3 - LIMITS O

ol LT T L
50" WETLAND g

BUFFER

%@ M=l .~ A==
== [ = Mt

l"" I —H‘Emu=t =
Elm%xn._ =

Figure 6.23b Section view of a water bar.
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Criteria

» Channel, diversion, and conduit

outlets must be stable sy ceneorcl L0
> Exit Ve].OCitY for reqUired desig n INSTALL PLUNGE POOL;
.. f‘/ SEE DETAIL SHEET 84
must be non-erosive
- EMERGENCY SPILLWAY
% ,-*"f ELEV.=515.50 |
» Required design = conveyance N, s

> Filter fabric underliner

Pipe Qutlet to Flat Area—
Mo Well-defined Channel

blanket

Fipea Outlet to Well-defined
Channel
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! : ; CHATHAM PARK IN
SILT FENCE [ AKPAR: 6

Planning Considerations y o8 1567 7

» Try to avoid crossing streams

g 18" DIVERSION EARTH BERM WRAPPED IN
> If pOSS]-b]-es Complete deve]'opment FILTER FABRIC?\-"\?ITH AGGREGATE PLACED ON
HIGH SIDE AGGREGATE PLACED ON HIGH SIDE /|

separately on each Side (TO BE KEPT OUTSIDE OF ZONE 2 BUFFER) '
» Installed perpendicular to stream
s : UL gl L stream crossinG
» Often most sensitive area on site : BEPNR USING BRIDGE MAT
i | ~ 1 (SEE DETAIL ON

SHEET 10.08)

. 18" DIVERSION EARTH BERM WRAPPED IN = /
FILTER FABRIC WITH AGGREGATE PLACED ON -/
== HIGH SIDE AGGREGATE PLACED ON HIGH SIDE /
(TO BE KEPT OUTSIDE OF ZONE 2 BUFFER)
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Planning Considerations
» Preferred Method.:

» Least disturbance to stream bed,

banks, and surrounding area
» Often no stream impacts

» Least obstruction to flow & fish
migration

» Must support expected loads



———— DESIGN STANDARDS

Planning Considerations

» Adaptable to most site situations
» Safely support heavy loads

> Installation and removal causes
considerable disturbance to stream and
surrounding area

» Greatest obstruction to flood flows

» Subject to blockage and washout
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Planning Considerations
» Used:

» For steep areas subject to flash flooding

* Normal flows < 3 inches deep
* Intermittent streams
* Only when crossings are infrequent

 Wide, shallow watercourses
» Safely handle heavy loads
» Little to no obstruction of flow
» Could involve major disturbance in-stream

» Approach area subject to erosion

5 max bank
height

Stafle aver
otextile
" fabric

Stream Channel

Surface Flow
Diversions

Stone |:|p|:lr"|:|-:|:h gsection
5:1 max, slope on road

_ Surface Flow —__

Diversion

Clean Stone

Figure 6.70a A wall constructed ford offers little obstruct

Geotextile
Fabric

wan to flow while safely handling haavy loading.

1
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Criteria

» Anticipated life = 1 year

» Minimum design: Pass bankfull —
flow or peak flow from 2-yr storm [ ..
(10-25 yr. recommended) s eas: /ot |

» Consider overflow areas for larger
storms

» Design flow velocity non-erosive
for receiving stream

» Design other EC measures
associated with stream crossing to
10-year peak storm runoff

.. .
|
|
/ L4
RCUBLE RO
SILT FENCE
LI ITS G !
DISTURBANCE
(TYR)
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Criteria
1/2 DIAMETER OF PIPE COARSE AGGREGATE
; OR 12" WHICHEVER IS
> Silt fence at four corners GREATER

FILTER FABRIC

» Coarse aggregate approachways

» Lip to prevent sedimentation to stream

CAPACITY OF PIPE CULVERTS
TOGETHER = BANK FULL FLOW

» Divert surface water

/r '— s
S
RY STREAM & i}
SEE DETAIL —, & ’/// & 5
HEET C5.04 S A
\=/ VPORAR RAP BAS
~“_ ENERGY DISSIPATOR (TYP)
"= SEE DETAIL HEET C5.05

3 — = ) "'. -'_ \'~ .-
REMNMIAL STREAM —- , OL ) T : \ J _ -~
X 2L T = e - SILT FEMNCE OUTLET (TYP) gy
| STREAM 1
[} EPHEMERAL

30" EFHEMERAL
PA

EARTH FILL COVERED BY
LARGE ANGULAR ROCK
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Planning Considerations

> Locate 1Il higher, better dralned Figure 6.71a Permanent stream crossing

with culverts designed to prevent
avartopping

sections of stream to minimize
flooding

» Permanent protection measures
where road water enters stream to
prevent erosion

» Stream section at crossing

protected from erosion due to
flood flows



DESIGN STANDARDS

TEMPORARY 24" HDPE FIFE I
CROSEIMNG DIVERSION !
CULVERT INSTALLATION NOTE

SEE CULVERT "#3" INSTALLATION
SECHIENCE OMN SHEET 9F

,( TEMPORARY STREAM CROSSING

I / {BRIDGEMAT - SEE DETAIL SHEET 94)

PROPOSED -
REELINE (TYF)

80—

SLOPE DRAIN RIP RAP
DISSIPATOR (TYP)
SEE DETAIL SHEET 90

SKIMMER
TR}

TEMPORARY RISER
BASIM W SKIMMER #3

SLOFE DRAIN RIP RaP
DISSIPATOR (TYF)
SEE DETAIL SHEET 90

15" SLOPE
DRAIN (TYP)

Ty

N | R

TEMPORARY 24" HDPE PIPE CHECHK WM
CROSSING IVERSION TPy -~

. &- y TD5.9




DESIGN STANDARDS

" POGL FC ELEV. = 274,0dr
POOL FOR 24 . i %
e P 2 7 o SKIMMER
.;I?.-.I i F . " r i _'?'_.' s - | T F"_I

DLELE
HEIGHT
BAFFLES

PROPOSED WATER.
O UALITY POMD #14-3
TOP OF DAM EL: 27550
5 FOREBAY WEIR POMD BEOTTOM EL- 28700
RIFRAP LINED RISER CREST EL: 273.50r
ELEW.= 271.00¢ [SEE SHEET BC FOR DETAIL)

SEE CIAVERT & INSTALLATHIN
SEQUEMCE OR SHEET &F ji'

HORSESHOE IKLET
PROTECTIOMN -~
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CHANNNEL IMPACT SEQUENCE

GENERAL: WITH STAGE 1 CONSTRUCTION, CROSS STREAM WITH BRIDGEMAT TO ACCESS
REMAINDER OF SITE AND INSTALL INITIAL TEMPORARY EROSION CONTROL MEASURES. SILT FENCE
TO BE INSTALLED OUTSIDE OF TOP OF BANKS OF STREAM WITH REINFORCED SILT FENCE OUTLETS
AS SHOWN.

THE CONTRACTOR SHALL NOT IMPACT THE STREAM UNTIL THE CULVERT AND HEADWALLS HAVE
BEEN DELEIVERED ON-SITE AND READY FOR INSTALLATION. WORK WITHIN THE STREAM SHOULD
ONLY BE UNDERTAKEN WITH THE EXPECTATION OF 4-5 DAYS OF DRY WEATHER AS FORECASTED
BY NWS.

STEP 1: AFTER UPSTREAM DIVERSIONS ARE FUNCTIONING; INSTALL WATER BARS (DIVERSION) AS
SHOWN. NO ACTIVITY ALLOWED WITHIN STREAM CHANNEL. LAY 8" FUSED HDPE BYPASS
DISCHARGE PIPE ON TOP OF GROUND AND POSITION STREAM DIVERSION PUMP UPSTREAM OF
COFFER DAM. INSTALL SILT BAG AT DOWNSTREAM END OF 8” HDPE BYPASS DISCHARGE PIPE
(OUTSIDE TOP OF BANK) INSTALL UPSTREAM AND DOWNSTREAM SANDBAG COFFER DAMS.
CLEARING ONLY AS NECESSARY WITHIN THE STREAM AND NORTHERN TOP OF BANK TO INSTALL
COFFER DAM AND DOWNSTREAM CLASS 11 RIP RAP DISSIPATOR. ACTIVATE BYPASS PUMPING
SYSTEM.

STEP 2: WHILE MAINTAINING BYPASS PUMPING SYSTEM, EXCAVATE CHANNEL FOR CULVERT PIPE
STARTING FROM DOWNSTREAM END. PLACE ON A 4,000 PSI CONCRETE MUD SILL AS DIRECTED BY
GEOTECHNICAL ENGINEER. EXCAVATE GRADE 4' BEYOND OUTSIDE EDGE OF RCP ON EACH SIDE TO
ALLOW ADEQUATE WIDTH FOR RECOMPACTION. INSTALL RCP STARTING FROM DOWNSTREAM
END THEN HEADWALLS. UTILIZE EARTHEN MATERIAL STOCKPILED AS SELECT BACKFILL TO PIPE
SPRINGLINE (APPROVED BY GEOTECHNICAL ENGINEER). INSTALL RIP RAP DISSIPATOR. IMPACT
NORTHERN CHANMNEL TOP OF BANK AND BEYOND ONLY AS NECESSARY TO INSTALL PIPE AND
HEADWALL.

STEP 3: AFTER PIPE AND HEADWALLS ARE COMPLETE AND BACKFILLED; INSTALL SILT FENCING
ALONG HEADWALL AND ON NORTH SIDE OF EXISTING CHANNEL BANK AS SHOWN WITH
REINFORCED SILT FENCE OUTLETS. REMOVE UPPER COFFER DAM AND REPLACE WITH CLASS Il RIP
RAP FILTER WITH WASH STONE FACE (ROCK CHECK DAM WITH CLASS Il RIP RAP - SEE DETAIL
SHEET 9C).

STEP 4: AFTER TEMPORARY GROUND STABILIZATION IS ACHIEVED; REMOVE UPSTREAM RIP RAP
FILTERS AND MAINTAIN SILT FENCE AT TOE OF SLOPES AND ALONG HEADWALLS.

CHSEHARGE GHTDY
STABLE RIPRAP PAD TO:
FREWVENT SCOUR HOLE

-
SR BeG COPFERDAN

REINFORCED

+ SLTFENCE

[ OUTLET
S

- STREAM
DIVEREIDN FUKE
prrit iy

~[4z,

pa—

! —
IMPACT - STEP 1

SCALE: 1" =30'90"

51" RCF CULVERT
WITH DETAL
SHEET 11

—_<

— -
~ BROPOGED WATER

-
RE IMFORCED
ELT FENCE

CLASS 7 AF-RAF RCCK CHECK DM
- (SEE DETAL SHEET 30)
N ™
547 RCP CULVERT
WITH DETAIL

IMSTALL HEADWAALL.

prbier

CALEANE —

—

— Y .

~ BROPGEED WATER
BAR 55 MN FROM
TOF OF BARK

—

— 4" RCP CULYERT
Wi DI TAR

IMPACT - STEP 3

SCALE: 1" = 30007

WORTH

IMPACT - STEP 4

SCALE: 1" =30'0"




A STAGE 1 - INSTALLATION SEQUENCE
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DESIGN STANDARDS

= a4 ‘» g
e A

— ———

~—— BYPASS
DISCHARGE

T
- PIPE (8" HDPE)
—_— T

—_—

——

?‘7-~~—-
E...i-e!"w

- DISCHARGE PIPE =10

DEWATERING
PUMP

—EYT

—_

— ]

.________,l"l.--""

CHANNNEL IMPACT SEQUENCE

~ INTAKE HOSE

GENERAL: WITH STAGE 1 CONSTRUCTION, CROSS STREAM WITH BRIDGEMAT TO ACCESS
REMAINDER OF SITE AND INSTALL INITIAL TEMPORARY EROSION CONTROL MEASURES. SILT FENCE
TO BE INSTALLED OUTSIDE OF TOP OF BANKS OF STREAM WITH REINFORCED SILT FENCE OUTLETS
AS SHOWN.

THE CONTRACTOR SHALL NOT IMPACT THE STREAM UNTIL THE CULVERT AND HEADWALLS HAVE
BEEN DELEIVERED ON-SITE AND READY FOR INSTALLATION. WORK WITHIN THE STREAM SHOULD
ONLY BE UNDERTAKEN WITH THE EXPECTATION OF 4-5 DAYS OF DRY WEATHER AS FORECASTED
BY NWS.

STEP 1: AFTER UPSTREAM DIVERSIONS ARE FUNCTIONING; INSTALL WATER BARS (DIVERSION) AS
SHOWN. NO ACTIVITY ALLOWED WITHIN STREAM CHANNEL. LAY 8” FUSED HDPE BYPASS
DISCHARGE PIPE ON TOP OF GROUND AND POSITION STREAM DIVERSION PUMP UPSTREAM OF
COFFER DAM. INSTALL SILT BAG AT DOWNSTREAM END OF 8” HDPE BYPASS DISCHARGE PIPE
(OUTSIDE TOP OF BANK) INSTALL UPSTREAM AND DOWNSTREAM SANDBAG COFFER DAMS.
CLEARING ONLY AS NECESSARY WITHIN THE STREAM AND NORTHERN TOP OF BANK TO INSTALL
COFFER DAM AND DOWNSTREAM CLASS 11 RIP RAP DISSIPATOR. ACTIVATE BYPASS PUMPING
SYSTEM.

(8"HDPE) 20<. —— ——
SILT BAG —~ &

STREAM

ff”'/ -\
- —]
DISCHARGE ONTO
STABLE RIPRAP PAD TO
PREVENT SCOUR HOLE

REINFORCED
SILT FENCE
OUTLET

DIVERSION PUMP

A

Hoo— o

"{ —

A~ TEMPORARY
— _ BRIDGEMAT

—\—  CROSSING

~ PROPOSED WATER
BAR 50' MIN. FROM
TOP OF BANK ~

—
—

SILT FENCE
(TYP)

h‘-—""‘-—-—_

4

—

IMPACT - STEP 1

SCALE: 1" = 30'-0"

o

NORTH
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STAGE 2 - INSTALLATION SEQUENCE

DESIGN STANDARDS

—
i BYFPASS

DISCHARGE R J

-
T
: - T | ~ PIPE (8" HDFE) _‘%—-—
D ._‘a--l"" ey DEWATERING — e
DISCHARGE PIPE —5.n PUMP I —_—
: 54" RGP CULVERT T~ INTAKE Ho

——

(8" HDFE)

SILT BAG ——_ O WITH DETAIL STREAM -
] _ SHEET 11 DIVERSION PUMP

S

. RIS
q.--"'-'-
e IS ?'IPEJ.,[.I‘I.-'E.I:-T A

= - SED WATER
| SILT FENCE = IN FH-"'.r 1
REIMNMFORCED — =5 (TYP)
SILT FENCE ' ' '

o

e

SCALE: 1" = 30'-0"
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CHECEK DARM
L SHEET 8C)
5 -Ilﬂ-—
APROMN LENGTH: Ky N _— i . P
APRON WIDTH: = [P 5 ) ) 54" RCP CULVERT
5 WITH DETAIL
- = —
— SILT FENCE| SHEET 11
(TYP)

WhALL, I
III|
\

—\ _-_-':"."' —5‘{

o .
SILT FEMCE - SED WATER
OUTLET e L

IMPACT - STEP 3

SCALE: 1" = 30'-0"
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DESIGN STANDARDS

STAGE 4 - INSTALLATION SEQUENCE

. D50 147

DX 21°
RIP-RAP CL. 2

APRON THICKMNESS: 307

APROM LENGTH: 40.0°
APROMN WIDTH: 12.00
FILTER FABRIC LINER

54" RCP CULVERT
WITH DETAIL
SHEET 11

i

IMPACT - STEP 4

SCALE: 1" = 30-0"




DESIGN STANDARDS

STAGE 1 - INSTALLATION SEQUENCE




DESIGN STANDARDS

STAGE 2 - INSTALLATION SEQUENCE
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EROSION CONTROL SEQUENCE - STAGE 1

OBTAIN GRADING PERMIT / FINAL APPROVAL FROM CHATHAM COUNTY WATERSHED PROTECTION DEPARTMENT.

COMTACT THE CHATHAM COUNTY WATERSHED PROTECTION DEPARTMENT TO SET UP A PRE-CONSTRUCTION MEETING

Detailed " PRIOR TO ANY LAND DISTURBANCE WORK PERFORMED.

THE CONTRACTOR SHALL KEEP A COPY OF THE APPROVED EROSION CONTROL PLANS ON SITE AT ALL TIMES,

> InStruCtS What to do and When DELINEATE THE PROPOSED TREELINE/DISTURBED LIMIT LINE AND INSTALL ALL PROPOSED SILT FEMCE AND TREE

PROTECTION FENCE THROUGHOUT THE ENTIRE PROJECT AREA ALONG WITH TEMPORARY CONSTRUCTION ENTRANCE.
. INSTALL CLEAN WATER DIVERSIONS f BERMS.
» Presented in stages
INSTALL TEMPORARY SILT FENCE OUTLETS IN ALL LOCATIONS AS SHOWN ON THE PLANS. FIELD LOCATE SILT FENCE
QUTLETS AT APPROPRIATE LOW SPOTS AT THE SHOWMN LOCATIONS.

» Lists required inspections

ONCE THE PREVIOUS MEASURES ARE INSTALLED, CLEAR ONLY AS REQUIRED TO INSTALL TEMPORARY SKIMMER BASINS,
TEMPORARY DIVERSION BERMS/ DITCHES, AND OTHER TEMPORARY MEASURES AS SHOWN ON THE APPROVED PLAN.

> Instructs to clear OIllY as necessary to 7. INSTALL CHECK DAMS AND TEMPORARY MATTING IN TEMPORARY DIVERSION DITCHES.

s o . P 8. THE CONTRACTOR SHALL STABILIZE ALL DIVERSIONS, AND RISER/SKIMMER BASINS IMMEDIATELY UPON THEIR
install initial measures CONSTRUCTION. ’

ALL MEASURES SHALL BE INSTALLED AND INSPECTED FOR COMPLIANCE BY CHATHAM COUNTY WATERSHED PROTECTION
DEPARTMENT PRIOR TO COMMENCEMENT OF ANY PROPOSED R.O.W. CLEARING/GRUBEING AND EXCAVATION. CALL FOR A
INSPECTION FOR COMPLIANCE PRIOR TO ANY ADDITIONAL CLEARING. IF SITE IS APPROVED, PROCEED TO STAGE 2.

*CONTRACTOR TO REESTAELISH TEMPORARY DIVERSION SWALES AT THE EMD OF EACH DAY TO ENSURE DRAINAGE TO THE
APPROPRIATE STRUCTURE.
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EROSION CONTROL SEQUENCE - STAGE 2

OKMCE APFROVAL FOR PHASE 1 5 CETAINED BEGIM CLEARING AND GRLIEENG OF REMAINING DISTUSBED AREAS HEPAN ON AFPAL
PLAN.

Thoughtful

» Explains transition between stages P

el

LS TRUL | EE MRECTEL

» Includes total scope of work | INTLCvERTF R - GE 2RUNOFF R

» Clarifies any gray areas - cowETE TS

I:F_F.. FHOE HLET F

» Define how long sediment basins remain

» Clearly state when conversion can occur e L] e | 0 AND NSTALL LANDSCAPNG

STRICTION. EROSION

» Steps to close plan/permit

REQLEST FINAL AP
LPETREAM PERKA

ALITY PON

CONSTRUCTION SEQUENCE SCHEDULE

JREING PERKIT
Definition A specified work schedule that coordinates the timing of land-disturbing

. . . - . . . TE) REESTAELISH TEMPORARY O SIWALES | ; RE DRAMAGE T0 THE AFFROFRIAT
activities and the mstallation of erosion and sedimentation control measures. I REESTAELISH TENPORARY DIVERSON S i ENSURE DRATIAGE TO THE ’ E
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BAFFLES WITH METAL T—POST, 'WOVEN WIRE MOTES:
FASRE BASKIMG AND COIR FEBER WETTRG 1. DRIVE STEEL FEMCE POST AT LEAST 18
] MCHES INTO S0UD GROUND,
SEE BAFFLE DETAIL = 2. WOOD POST ARE NOT ACCEPTABLE.
{THIS SHEET) 1 3. DIRECT WATER TO TOP OF BASIN USING
: STABILZED DITCH, SLOPE DRAN PIPE
T e ERORED OR OTHER APPROVED METHCD.

",

SMMER WITH RETRIEVAL ROPE
(SEE DETAIL Q4000U1E) —

TOR OF
DAM 5 =0"—,

CORR FIBER MATTING.
SECURE WITH NYLOM
7 TES —

ZTOHE APROW _
WTH FILTER FABRIC —

PERSPECTIVE VIEW WOVEN WE FABFIC.

SECURE WITH MYLON DE TMES.

RESTABLLIZED

STANDARD SKIMMER BASIN
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NCG01 GROUND STABILIZATION AND MATERIALS HANDLING EFFECTIVE: 04/01/19 NCGO1 SELF-INSPECTION, RECORDKEEPING AND REPORTING EFFECTIVE: 04/01/1¢

Include in all erosion control plans subject to NCGOl
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LF SHALLOW
NTRATED FLOW

» Verify design
» Verify inputs S R RN | L > ﬁ:

TED FLOW

» Check for . e . : = | :
overtopping

CANALTSIS BOINT
CULVERT #1
444,
-
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DESIGN STANDARDS

Summary for Subcatchment D1: DA to Culvert 1

Runoff = 2'@?‘_‘@%}5:@ 12.36 hrs, Volume= 876,723 ¢f, Depth> 2.30"

Runoff by SCS TR-20 method UH=3CS. Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Chatham 025 yr Rainfall=6.0%"> 5

Area (ac) CN _ Description
67.000 60 Woods, Fair, HSGB
2.000 98 FRoofs, HSG B
. d 36.000 69 Pasture/grassland/range, Fair, HS|G B
2,961 LF CHANNEL FLOW \ 1. CI05.000> 64 \Weighted Average
y : H 103000 98.10% Pervious Area
2.000 1.90% Impervious Area

) 0o Tc Length Slope Velocity Capacity Description
DRAINAGE AREA & . (min)  (fest)  (ftft) (ft/sec) (cfs)
\ 1o =405 AC, = 267 100 0.0100 0.06 Sheet Flow, Sheet Flow

. N ' Woods: Light underbrush n=0.400 P2=3.60

- - 361 0.0388 0.98 Shallow Concentrated Flow, Shallow Concentrated Flow
Woodland Kv=15.0 fps

2,961 0.0209 9.22 Channel Flow, Channel Flow

Area= 10.0 sf Perm=9.0" r=1.11
n=0.025 Earth, clean & winding

3422 Total

Subcatchment D1: DA to Culvert 1
Hydrograph

L

JR S

o} | Typell

Inpff
off

i BN N TS 3 T
(I A e N NENENEmEN

12 12 14 15 18 17 18 1
Time (hours)
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Summary for Subcatchment D1: DA to Culvert 1

Culvert Report

Hydraflow Expres: sion for Au Y . o Runoff
R

Culvert 1 -25 Year Tv

17
0.00

ntrated Flow

0.98

Embankment -
Top Elevation (ft) J
Top Width (ft)
Width (ft)
Subcatchment D1: DA to Culvert 1

Hydrograph

_TL(p¢Lu¢:24=:hn+__lL_
.| -Chatham- 025 yriRainfalls
. S ATEa=T05

Flow (cts)

0 11 12 13 14 15 18 17
Time {hours})




DESIGN STANDARDS

Q25-YEAR Re port Project Mame: STORM SYSTEM B

Stormwater Studio 2024 v 3.0.0.35 11-11-2024

Line Inlet Drain Total Runoff i . Invert Invert | Grnd/Rim
No. D Area Area Coeff Inlet Up Dn Elev Up

(ac) (ac) (c) {in/hr) (ft) (ft) (ft)

=

4.580 | 6.930 0.60 4.16 . : 7.95 . 290.55 | 288.00 | 295.60
2350 2.350 .60 1.41 . i T7.95 291.60 291.05 296.05
0900 1.640 .80 0.98 . » 7.85 » 27275 271.50 276.80
0. 740 0.740 0.60 0.44 . i 7.95 273.32 272.95 277.05
> Verif deS]. n 2980 | 5.870 0.60 3.52 . : 7.95 270.60 | 269.50 | 275.40

Y g 2.890 | 2.890 0.60 1.73 : J 7.95 271.50 | 271.10 | 275.40
9.010 9.010 0.35 3.15 . . 7.95 279.00 276.00 286.65

1.200 5.570 0.60 3.34 £ ¥ T7.95 . 275.10 | 274.00 283.45

0w @ o~ @ o, s W N

» Verify inputs

2.940 3.620 0.60 217 . = T.95 X 277.75 | 27570 283 .45

o

0.680 0.680 0.60 0.41 . X 7.95 282.86 | 282.50 284.94
> Ch k f 't 0.750 0.750 0.60 0.45 . . 7.95 281.72 | 281.45 284.51

ec Or CapaCI Y 3.360 18.960 0.60 8.47 . ] 7.95 273.00 | 267.50 277.34
0.130 14.630 0.60 5.87 . . 7.95 . 274.30 | 273.50 279.57
5.320 14.500 0.45 5.80 . - 7.95 27525 | 274.50 280.50
15 5040 5.940 0.30 1.78 . 3 795 . 27614 | 27575 280.01
16 0.040 2.380 0.60 1.43 . . 7.95 271.20 | 267.50 278.84
17 0.040 2.340 Q.60 1.40 . . 7.95 . 271.65 | 271.40 278.84
18 2.300 2,300 0.60 1.38 . ] 7.95 273.00 | 272.15 277.93
19 2. 340 5.870 0.60 3.52 . R 7895 277.40 273.00 28210
20 3.530 3.530 0.80 212 . 3 7.5 278.20 | 277.60 282.10
21 1.420 4.680 0.60 2.81 . 3 7.95 27750 | 272.50 281.05
22 L2 3.260 3.260 0.60 1.96 . ] 7.95 278.75 | 277.70 282.05
23 Gl M2 0.840 0.840 0.60 0.50 . . 7.95 277.00 | 276.50 280.73
24 Gl M1 0.720 0.780 0.60 0.47 £ ] 7.85 276.08 | 274.50 281.02

Motes: IDF File = Chatham County. IDF, Return Period = 25-yrs. Projoct File: 2024-11-08 Phase 1A SD.sws
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Soll Stockpile Area

50 feet from surface waters, storm
inlets, sediment basins, and
ditches*

50 feet from site perimeter*

Silt fence low sides offset 5 feet
from toe of stockpile

MISCELLANEOUS

Concrete Washout

50 feet from surface waters, storm

inlets, sediment basins, and
ditches*

Protect nearby inlets

Signage

*Unless no other reasonable alternative exists. Denote on plan.

Staging, Parking, Fueling

50 feet from surface waters, storm
inlets, sediment basins, and
ditches*

Locate fueling areas
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SITE DATA TABLE

PROJECT NAME: CHATHAM COUNTY EMS

PROJECT ADDRESS: 9251 US 15 501 NORTH
FEARRINGTON, NC 27312

TOTAL ACREAGE: 3.03 AC

gE—

DEED BOOK / PAGE: BK: 480, PG: 0669

O PIN NUMBER: 977503415782
"= SITE LOCATION '/

W

ZONING: R-1

USE: VACANTWATER TOWER

ONSITE IMPERVIOUS AREA EXISTING:  0.02+ ACRES (1,003 SF)

ONSITE IMPERVIOUS AREA PROPOSED: 0.36 £+ ACRES (15,568 SF)

TOTAL DISTURBED AREA: 1.56 + ACRES (61,623 SF)

RIVER BASIN: CAPE FEAR

STREAM: HAW RIVER (JORDAN LAKE)

VICINITY MAP SURFACE WATER CLASSIFICATION: WS-V NSW
SCALE: 1" = 1000’




A
CHATHA Eﬁ H‘ULINTY
A

NORTH DLINA

——— MISCELLANEOTUS

SHEET INDEX

SCALE: 1"=750°

Sheet Number

Sheet List Table
Sheet Title
COVER SHEET
OVERALL EXISITNG CONDITIONS & DEMOLITION PLAN
EXISITNG CONDITIONS & DEMOLITION PLAN
EROSION CONTROL PLAM - PHASE 1
EROSIOMN CONTROL PLAN - FHASE 2
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—— PLAN REVIEW

A good plan can be the difference between
and

Make your plan work for you so your planned measures:

Perform like this: And not like this:
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THANK YOU FOR YOUR ATTENTION!

Please remember to complete the
end of workshop evaluation:

https:/ /bit.ly/2025EscEval
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