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Permanent Footprmt

Jay Wilson, CPESC
~_jpwilson@charlottenc.gov -
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Designing erosion control measures to maximize
utility of permanent infrastructure
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About me o WATER

* City of Charlotte
* NC State University

e Passion for Water
Quality

StormWater.CharMeck.org
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Disclaimers o= WATER

* Charlotte Challenges

* Myopically E&SC

StormWater.CharMeck.org
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Designing erosion control measures to maximize
utility of permanent infrastructure

AP/ StormWater.CharMeck.org
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* Construction and water quality intersect at
timeliness of operations

e Permanent structures are more reliable
* Principles of storm water design* direct both
e “Hidden efficiencies”

* normal

StormWater.CharMeck.org
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E&SC Refresher £ 4iNias

 Temporary Sediment Trap (6.60.1)

— Treatment area <5 acres (but really <1!)
— 3600 ft3/disturbed acre

— 435 ft2/cfs Q10

— 1.5 feet of storage below grade

— Embankment < 5" and 24 months

StormWater.CharMeck.org
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12" min. of NCDOT #5

or #57 washed stone \- s ,
. %

3600 cu ft/acre "f %

Cross-Section

Design settled 7' Overfill 6" for
) / settlement

top \ | \w\

'i_ . ST,

\ Emergency by-
pass 6" below
settled top of

dam

Ground

ilter
abric

StormWater.CharMeck.org
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e Skimmer Sediment Basin

— Treatment area < 10 acres

— 1800 ft3/acre disturbed

— 325 ft2/cfs Q10

— “Sediment Storage Zone”

— Embankment < 5" and 36 months

— Min. dewatering time = 2 days

StormWater.CharMeck.org
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Embankment

4

Inflow Baffles 1" FiieaBoara

structure l \

“ min. inveritfelevationlofs
« emergency/spillway,

Sediment Cross-Section
sftorage zone View

Figure 6.64c Example of a sediment basin with a skimmer outlet and emergency spillway. From Pennsylvania
Erosion and Sediment Pollution Control Manual, March, 2000.

StormWater.CharMeck.org
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e Sediment Basin with Riser Barrel

— Treatment area < 100 acres

— 1800 ft3/disturbed acre

— 325 ft2/cfs Q10

— 1 foot storage below grade

— Embankment <15’ and 36 months
— Min. dewatering time = 2 days

— 0OCS

StormWater.CharMeck.org
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RISER STRUCTURE v X
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CLA’SS B’STO’NE PAD / t CUT-OFF ANTI-SEEP
(4 X 4’ X 1’ MIN.) ANTIFLOTATION BLOCK SECTIONAL VIEW —— SR
2’ DEEP
1.1
NOTES

1. SEED AND PLACE MATTING FOR EROSION CONTROL ON INTERIOR AND EXTERIOR SIDESLOPES.

2. INSTALL A MINIMUM OF 3 COIR FIBER BAFFLES IN ACCORDANCE WITH PRACTICE STANDARD 6.65.

3. INSTALL SKIMMER AND COUPLING TO RISER STRUCTURE OR DIRECTLY INTO EMBANKMENT 1 FT. FROM BOTTOM OF BASIN.
4. THE ARM PIPE SHALL HAVE A MINIMUM LENGTH OF 6 FT. BETWEEN THE SKIMMER AND COUPLING.

StormWater.CharMeck.org

CHARLOTTE.
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* Embankment life e Basin floor flat or
* Embankment height sub-grade
 Over-excavation (?) e« Surface area at

e Spillway primary spillway
* Baffles * Design volume
* Everything can be (between bottom

sed. Basin with riser and spillway)

StormWater.CharMeck.org
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e Wet Pond

— Forebay structure

— 0OCS

— Permanent and Temp. water elevation
— Safety/littoral shelf

StormWater.CharMeck.org




Charlotfe-Mecklenburg
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Wet Pond Detail ENPWATER

VEGETATED SHELF
MINIMUM WIDTH: 6 FT
MAXIMUM SLOPE: 6 H: 1V

OUTLET STRUCTURE
MUST BE SIZED TO: VEGETATED SIDE SLOPES
(a) DRAWDOWN TEMPORARY RECOMMENDED SLOPE: 3H: 1V
POOL IN TWO TO FIVE DAYS TRASH RACK FRONT AND BACK EMBANKMENT SLOPE
(b) DISCHARGE RUNOFF FROM REQUIRED REQUIRED TO BE VEGETATED

1-YR, 24-HR STORM TO MINIMIZE
HYDROLOGIC IMPACTS

6'MIN. EMBANKMENT
B Ear MINIMUM WIDTH: 10 T FOR
e MAINTENANCE ACCESS
TEMPORARY POOL
PROPOSED GRADE
MAIN POOL
OUTLET PIPE
________________ =y A b / EXISTING GRADE
/ 4 -"“7\- — =
DEWATERING METHOD
WET PONDS SHALL HAVE A METHOD TO DRAW DOWN STANDING WATER TO
FACILITATE MAINTENANCE AND INSPECTION
MIN. 6" SEDIMENT — (E.G., SKIMMER OR PUMP)
STORAGE

StormWater.CharMeck.org

CHARLOTTE.
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Wet Pond Detail

Figure 2: Wet Pond Example: Cross-Section View 1

— MAIN POOL SURFACE AREA AND VOLUME
SURFACE AREA AND VOLUME SIZED USING EITHER:
(a) HYDRAULIC RETENTION TIME METHOD: OR
() THE SA/DA AND AVERAGE DEPTH METHOD

— FOREBAY
(a} 15 TO 20 PERCENT OF MAIN POOL VOLUME

[ fa)
(b) ENTRANCE SHALL BE DEEPER THAN EXIT

f
|

I (c) WATER FLOWING OVER FOREBAY DAM
| SHALL FLOW AT NON-EROSIVE VELOGITY [
d} IF DEPTH < 30 INCHES, CLEAN OUT |
| Foreaay | /~ EMBANKMENT
[ MIN.WIDTH;
'II /f 10 FTFOR
| [~ IEMPORARY POOL EMERGENCY SPILLWAY —, / MANIENANCE
ACCESS
[ | DESIGN TO DRAW f b /
| / DOWN BETWEEN \
f TWO AND FIVE
f / DAYS
x -’
[ Jll'
/ TEMPORARY FOOL Jf
R R R R B e R R R R IR o R R

/ -
o
=
=/

L VEGETATED SIDE SLOPES \ SEDIMENT STORAGE jll MAIN POOL DEPTH — VEGETATED SHELF
RECOMMENDED SLOPE:3H: 1V MINIMUM SEDIMENT AVG. DEPTH: 3 TO & MINIMUM WIDTH: & FT
PLANTED WITH NON-CLUMPING STORAGE DEPTH OF 6" “OPTION TO EXCLUDE MAXIMUM SLOPE: 6H: 1V

SUBMERGED PORTION VEGETATION: MINIMUM OF 3
OF VEG. SHELF FROM DIVERSE SPECIES OF
HERBACEOQUS, NATIVE

TURF GRASS; TREES AND
WOODY SHELVES NOT
ALLOWED CALCULATIONS
SPECIES; MIN. 50 PLANTS
PER 200 §F OF SHELF

StormWater.CharMeck.org
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e Sand Filter (open bottom)
— Max 10 acres drainage

— Forebay
— Underdrain system

— OGS

StormWater.CharMeck.org
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Sand Filter Detail EIWATER

Figure 1: Open Bottom Sand Filter Example: Cross-Section

OPTIONAL FLOW DIVERSION TEMPORARY WATER SURFACE GRAVEL/STONE SURFACE

STRUCTURE

SERIMENT CLEANOUT — SAND FILTER MEDIA PROPOSED GRADE
INFLO (PROVIDE AT (ASTM C-33 SAND OR e
—— S LEAST ONE) EQUIVALENT)
—_ (FOREBAY)

/[~ 7 —

- H % ] W Z - l
X ;.x o é
=
[1=]

1

DETENTION STRUCTURE 1B L/ |sLope
IN-SITU SOIL ' z } OUTFLOW
\— S0LID PIPE

SEASONAL HIGH
WATER TABLE Y L
NOTES: —

THE MINIMUM COMBINED VOLUME OF SEDIMENT CHAMBER A_ND STORAGE ABOVE SAND
FILTER MEDIA IS 0.75 TIMES THE TREATMENT VOLUME.

MAINTAIN SAND FILTER MEDIA SUCH THAT THE INFILTRATION RATE IS GREATER THAN OR
EQUAL TO 2 INCHES PER HOUR (2"HR).

StormWater.CharMeck.org

CHARLOTTE.
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* Dry Detention
— Bottom with positive drainage

— OCS
— Forebay

StormWater.CharMeck.org
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Dry Pond State Detail LEWATER

Services —=——

CHARLOTTE.

Figure 1: Dry Pond Example: Plan View

TEMPORARY POOL —
SURFACE AREA AND VOLUME SIZED USING EITHER: | A, T
(a) HYRDAULIC RETENTION TIME METHOD;or |\ “~
(b) THE SADA AND AVERAGE DEPTH METHOD | “ ~ UNIFORM GRADING
\ ™/ GRADED TOWARD THE
\ 5 OUTLET STRUCTURE TO
SCM MAINTENANCE AND — \ ™\ ENSURE POSITIVE
ACCESS EASEMENT | v % DRAINAGE
.l o \
\ \ /~ PRETREATMENT DEVICES
VEGETATED SIDE SLOPES — X PROVIDED TO SETTLE
RECOMMENDED SLOPE: 3H: 1V / y SEDIMENT AND PREVENT
PLANTED WITH NON-CLUMPING TURF GRASS ¢ EROSION, GRAVEL,
TREES AND WOODY SHELVESNOTALLOWED _ ' VERGES, FILTER STRIPS,
/ GRASSED SWALES AND
FOREBAYS.

QUTLET STRUCTURE —

INLETS AND OUTLETS

SHALLBEPLACEDTO  \ /

AVOID SHORTCIRCUTING
AND DESIGNED FOR
EROSION PROTECTION ¥
EMERGENCY SPILLWAY —
PROVIDED FORMAJOR |
STORMS AND DESIGNED 4\ INLET STRUCTURE
FOR EROSION 7 INLETS AND OUTLETS

PROTECTION SHALL BE FLACED TO
AVOID SHORT-CIRCUTING
AND DESIGNED FOR
EROSION PROTECTION

= TRANSITION FROM
FOREBAY TO MAIN POOL

; / SHALL FLOW AT A
| / = SMALL PERMANENT POOL ;
- v gt ebicopablin NON-EROSIVE VELOCITY
v OF THE ORIFICE

StormWater.CharMeck.org
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Dry Pond State Detail O WATER

Figure 1: Dry Pond Example: Cross-Section

/— VEGETATED SIDE SLOPES

/ PLANT WITH NON-CLUMPING — EMBANKMENT
/ TURF GRASS; TREES AND WOODY / MINIMUM WIDTH: 10 FT FOR
/ SHELVES NOT ALLOWED. FRONT AND BACK / MAINTENANCE ACCESS

EMBANKMENT SLOPES REQUIRED TO BE
/ VEGETATED.

/ /~ EMERGENCY SPILLWAY

/ /~ PRE-TREATMENT /
/ /  GRAVEL VERGES, FILTER STRIPS, /  ;~ PROPOSED GRADE
/ /  GRASSED SWALES OR FOREBAYS /

REQUIRED TO SETTLE SEDIMENT AND

.- / PREVENT EROSION. /~ EXISTING GRADE

/ RISER PROTECTION —
TRASHRACK/SCREENOR ™\
OTHER DEVICE REQUIRED b
______________________ TEMPORARYPOOL |
~
~
\
.
Y

%

b

7>< QUTLET STRUCTURE
MUST BE SIZED TO.
; ; (a) DRAWDOWN TEMPORARY
12, POOL IN TWO TO FIVE DAYS
/ L ’ (b} DISCHARGE RUNOFF FROM
SMALL PERMANENT POOL TO 7 4 yR 24-HR STORM TO MINIMIZE
REDUCE CLOGGING OF THE  1yDROLOGIC IMPACTS
\ DRAW DOWN ORIFICE

'~ SEPARATION FROM SHWT
MIN. OF 1 FT. SEPARATION FROM

StormWater.CharMeck.org

CHARLOTTE.




Charlotfe-Mecklenburg
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Commonalities PNBEWATER
* Forebay

* OCS

Therefore:

Everything can be sediment basin with riser

StormWater.CharMeck.org
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1% 2 STORM

Basin = Sand filter N WATER
— e
Problems: Solution:
* Sizing  Manipulate
e Excavation for skimmer invert
underdrain * Ensure treatment
— Lowest invert on volume
OCS too low * Ensure treatment
— Bottom not flat surface area
— Spillway?

AP/ StormWater.CharMeck.org

CHARLOTTE.
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StormWater.CharMeck.org
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Charlotfe-Mecklenburg

1% 2 STORM

Basin > Wet pond S WATER
Problems: Solution:
* Safety/littoral shelf * Excavate basin only
o to safety shelf
* Slizing elevation as temp.
* Dam height floor

e Let basin fill to WQ

* Spillway elevation elevation; treat

e Surface area oetween there and
“lump” orimary spillway
* Floating baffles?

e Baffles inundated

StormWater.CharMeck.org
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Surface Area “Jump” P WATER
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e

StormWater.CharMeck.org
CHARLOTTE.
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Wet pond Detail ENPWATER

VEGETATED SHELF
MINIMUM WIDTH: 6 FT
MAXIMUM SLOPE: 6 H: 1V

OUTLET STRUCTURE
MUST BE SIZED TO: VEGETATED SIDE SLOPES
(a) DRAWDOWN TEMPORARY RECOMMENDED SLOPE: 3H: 1V
POOL IN TWO TO FIVE DAYS TRASH RACK FRONT AND BACK EMBANKMENT SLOPE
(b) DISCHARGE RUNOFF FROM REQUIRED REQUIRED TO BE VEGETATED

1-YR, 24-HR STORM TO MINIMIZE

HYDROLOGIC IMPACTS
EMBANKMENT

6' MIN.
SHELF WIDTH MINIMUM WIDTH: 10 FT FOR
—— MAINTENANCE ACCESS
TEMPORARY POOL
PROPOSED GRADE
MAIN POOL

OUTLET PIPE

/ EXISTING GRADE

—

' I

—_—

DEWATERING METHOD

WET PONDS SHALL HAVE A METHOD TO DRAW DOWN STANDING WATER TO
FACILITATE MAINTENANCE AND INSPECTION

MIN. 6" SEDIMENT — (E.G., SKIMMER OR PUMP)

STORAGE

StormWater.CharMeck.org

CHARLOTTE.
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Basin > Dry Detention S WATER
Problems: Solution:
* Sloped bottom * Manipulate
¢ Sizing skimmer invert
e Spillway elevation * Check
(too low) volume/surface
area

e Adjust riser
sections

StormWater.CharMeck.org
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StormWater.CharMeck.org
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e Build embankments once, permanently

* Build permanent OCS
e Use entire basin footprint
* Consider treatment profile

— |Invert
— Spillway
— SA Jump?

StormWater.CharMeck.org
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e Baffle depth of flow

* Plan additions/fills carefully

* Know and follow jurisdictional req’s

* Build in margin of safety when possible
* Communicate with contractor

StormWater.CharMeck.org
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