Construction Management & Engineering Division

Understanding Swales
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Precipitation
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Lake Storage

... It all starts ... and ends ... here.



- Rainfall becomes stormwater when it can no
longer soak into the ground and “runs off”
the surfaces.
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Local Drainage District/
County or City

For many years, swales have been used to
direct runoff from rural highways and
residential streets.
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,f f the swale’s major functions is to maintain a
iél ;y,roadbed The bottom of the swale is generally
~ a foot or so below the road and helps keep the
~ road above the water table, thus maintaining the
structural integrity of the road helping it to last
longer.
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- Swales also store run-off to mitigate the
effect of impervious surfaces.



SFWMD Canals/

Hatural Rivers/
Other Waterways

Swales not only direct stormter to an
outfall structure, ditch or canal they also help
filter the runoff and reduce pollutants.
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at state with a soil
that readily’ absorbs
stormwater into the
freshwater aquifer.

The surficial aquifer in
Palm Coast is only 60
to 80 feet thick.

Florida surficial aquifer system



Area of Major Pumping

Atlantic Ocean

— Direction of
==>  ground-water
flow

- =: Water table

SUB-FLORIDAN CONFINING UNIT

'Pa[m Coast reS|dents tyz)lcally use 7 million gallons
o water a day, which is climbing. Without returning
this gift of freshwater, the shallow surficial aquifer
would be depleted or become saline.
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Aswale has four functlo ~ -
States: \
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SRRy =T he swale: mant and'is not
UELONING:
EFRRUddling — Which is the normal state, where

WIENENS SOme residual water left in the swale.

S Low flow — Which is typical for the first three
= .. ;-»4 5 after a rainfall event.

+ High flow — Demonstrates the swale SEE S
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~ ability to remove stormwater at its design
- capacity, but the road itself may be submerged
after particularly heavy rainfall events.
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Stormwater management practices are used
to retain or detain runoff to filter out the
pollutants.
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Before Swales

'--fm"-’l’ hese practices also minimize flooding,
- protect property, and reduce the
pollution of water bodies.



CITY OF PALM COAST TYPICAL RESIDENTIAL SWALE PROFILE

|—¢—DISTANCE BETWEEN EDGE OF PAVEMENT AND RIGHT-OF-WAY LINE IS APPROXIMATELY 15 FEET——|

APPROXIMATELY 8 FEET

VARIES:

FINSH GRADE TO BE 2 INCHES BELOW THE E00E 10 INCHES MINIMUM

PAVEMENT BEFORE THE 50D 1S

EDGE OF PAVEMENT

NOTES:

1. THIS DRAWING IS FOR A 50 FOOT RIGHT-OF-WAY WIDTH.

2. TOTAL PAVEMENT WIDTH |S APPROXIMATELY 20 FEET.

3. SOD ALL DISTURBED AREAS IN ADJACENT SWALES AND ANY
AREAS ACROSS STREET.

4. MATCH SOD TO EXISTING LAWNS.

5. SWALES WITHOUT EXISTING LAWNS ARE TO BE SODDED WITH

BAHIA.
6. DISPOSE OF EXCESS EXCAVATED MATERIAL IN AN APPROVED
MANNER.

NOT TO SCALE

REVIEWED BY JCM

PROPERTY / RGHT OF WAY UTILITY/DRAINAGE
[

CITY OF PALM COAST

‘STORMWATER MANAGEMENT DEPARTMENT
2 COMMERCE BOULEVARD
[PALM COAST, FL 32164-3218
TEL (388) 9884760 FAX (386) 9864762

STORM WATER DRAINAGE SYSTEM MAINTENANCE

SIZE | DATE SECTION — BLOCK — LOT
A JUNE 24, 2006
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Please Don't Pour
hisipending.net..
m only slows down
m the rate of flow it
also allows
pollutants to settle

Thatls our out of the water.
Front Door
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Whenithe swale becomes full, the
silgeCEVater willislowly run

WEIESISDOHY =




=~ o b - Eventually, the
) ﬁ}; | s~ F€Maining ponded

* N water will either
evaporate or infiltrate
into the soil.
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Irl 2l (:Jze wneré rnaré hastbeenmosraine
I{01ifcl CONS derable period of time and
EreNSialsignificant amount of standing
YWeltil] 1 the'swale, there may be a

pIOCkage downstream. This warrants an

Jr\ 2stigation by an inspector who will
=determine if there is a blockage and what
—-»-'Jthe likely cause may be.
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g'r_\f Ca5Es theater nas Hot nac
e JJJ Gh »tlme to be absorbed before
aBLIE AN Nas occurred or the ground Is
Sauliiated due to a high water table and it
CEIfIE ot absorb any more water. This is an
1;_:;..« &eeptable condition and does not place
“the resident in any danger of flooding just
~ because the swale has not emptied. The
high flow capacity is so much greater than
these conditions that there is little reason
to wortry.
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SeMIEIsWales may never reach the dryst
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= .. this is because in some cases the bottom
of the swale is below the water table and it
IS continuously being filled.
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Ven When neighboring*swales are d
UETSIWale mayanetain waterduents
pPErched water table>
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. ——— Confining Layer

A perched water table is an aquifer that is located above the normal water
table. This occurs when there is an impermeable layer of soil or rock perched
above the main aquifer but below the surface. Water on the way down to the
main aquifer gets trapped above this second impermeable soil or rock layer.



~ Run=1000 feet

Fall = 1 foot

(Exaggerated scale)

mi '.|mum design slope is 0.1% (a tenth of a percent)
]’-\’I -l’—US equwalent to a fall of 1 foot in a run of 1000 feet.

- Almost 1 inch of fall across the front of a typical 80 foot lot.
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_proper
elevations on
d property.

Permit # 2005120672
FAX # 986-1664

ENGINEERING & STORMWATER DEPARTMENT
SWALE PLAN

GENERAL NOTES

COMPLETED - 6/29/2006

The driveway culvert inverts are to be located__1__to_ 3 __inches below the roadside swale's finished grade. The finished swale elevation is with sod in place
and is expressed in engineering terms (tenths and hundreths of a foot) rather than in carpenter terms (inches and feet).

The swale centerline is located_8 _feet from the edge of pavement unless otherwise noted.

The design swale elevations may vary from the existing swale conditions in the fieid.

The finished grade of the swale along the edge of pavement is to be 2 inches (before sodding) below the upper edge of the pavement.

The swale must have a minimum slope of 0.1% (1 inch across an 80 foot lot) in the direction of flow shown on the Swale Plan.

Match the existing swales on adjacent lots by no greater than a 4:1 slope, while maintaining the swale elevations given in front of your property lines.

This can be done by extending your grading into the city's swale in front of the adjacent lots as needed. Match existing downstream swales with a level to
descending slope and upstream swales with a level to ascending slope. Maintain flow in the indicated direction.

All work in the City right-of-way, including swale maintenance (temporary pipe may be i during , litter control, damage and final
cleanup must comply with the current City of Paim Coast Code of Ordinances.

Swales at the construction site and on adjacent lots MUST NOT be OBSTRUCTED at any time. Any obstruction MUST be cleared IMMEDIATELY.

If the builder is unable to locate the temporary benchmark referenced in this Swale Plan, they must contact the surveyor who set the benchmark and notify
Stormwater changes are made. The City assumes no responsibility for data used to prepare this Swale Plan that was provided by third parties
including builders owners and surveyors.

10. It is the BUILDER'S/OWNER'S RESPONSILITY to confirm for culvert and to ensure that obstructions do not exist upstream
and/or downstream. Should there be any questions, or if an obstruction exists, contact Stormwater at (386) 986-4760.

SPECIFIC DETAILS

LN

~

o ®

installed in accordance with The City of Paim Coast Residential Culvert Detail (DWG NO. 002-270605). Substitutes require prior City approval.

A 2 foot minimum opening between culverts or outfall inlets is required.

Driveway replacements and additions are required to meet current City Codes and specifications.

Erosion control (silt fence) is required across the swale on the downstream property line before any construction begins on the site.

The swale is to be graded from property line to property line using the elevations in this Swale Plan and the specifications and details provided in the City of
Palm Coast Typical Residential Swale Profile (DWG NO. 001-240605) or Residential Cul-De-Sac Swale Profile (DWG NO. 001-270605) unless otherwise
specified or directed. All drawings specified in this Swale Plan are available at www.ci.palm-coast.fl.us or can be obtained at the Stormwater Office.
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THIS DRAWING IS NOT TO SCALE T —— — e ABENENT LINE S — > EDGE OF PAVEMENT
SWALE CENTERLINE PROPERTY LINE ROAD CENTERLINE

Left PL Right PL

s Lot 06

Surveyor's
Temporary
Bench Mark:
Nail in wood
power pole.
(NAVD 1988

Datum) 2432 24.21

Panorama Drive

IF THERE ARE ANY DOUBTS OR QUESTIONS ABOUT CULVERT LOCATIONS OR ELEVATIONS... CALL STORMWATER AT 986-4760 BEFORE YOU POUR.
—_— e

. The driveway culvert is to be a helical corrugated metal pipe with mitered ends. The size of the culvert is to be 17 X 13 inches in diameter or a 15 inch equivalent,

[ 90 LO7 4§ X009 SZ NOILO3S]
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afsrare allowed 'swale gradlng-
.. which, are checked
il I surve —|s is submitted ..

Jeh jerance for the swale elevations at
property lines is +/- 0.1 feet (a little
i’ an inch.
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= The tolerance for the culvert invert
- (bottom of the pipe) elevations are 1 to 3
iInches below the swale finished grade.
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1000 feet

1 foot
(Exaggerated scale)
S— = _":—-- - )
gde normal swale grade i
= TER —-~+' -
= Within tolerances ..
— 1000 feet
-\Low B ol water) High points (Prevent flow) 1 foot

(Exaggerated scale)



SIiie City does everything possible to

-
— -~

-§fﬁr'e that swales match the design
~ grades and are constructed within
the prescribed tolerances.






NDOoNnd.
In most instances,
runoff should
temporarily pond
in the swale.
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nd'maintain the swale'at an acc%mg":
SHIEIght:Tall grass slows e SWeIETeven
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Blow. grass clippings back onto grass or landscape areas. Using a
mulching moewer returns nutrients to the soil and helps save landfill
space.
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Keep your driveway culvert cleaned out.
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Keep stormwater swales and stormdrains trash and debris free.
Debris in our waterways increases the likelihood of algae blooms and
low oxygen water, which cannot support aquatic or marine life.
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MriierlZEne e of fertilize
SIIENIErDICIA ur lawn.

Water and fertilize sparingly. Refrain from applying fertilizers,
pesticides and herbicides within 50 feet of a waterway and within 10
feet of a paved surface.



= ——==c|F[ef out or regraded in order to reestablish

= thelr shape — this allows swales to continue
doing their job by collecting soil and
harmful pollutants so it does not reach the
downstream water bodies.



Properly dispose of all debris and oill
rather than placing them in your swale.
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--%-Avmd continual parking of vehicles on your

- swale to allow healthy grass to develop and
keep the soll loose so water can percolate
Into the ground
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§tapmg your front swale may be pleasing to
"-t.e.eye but it can disrupt the natural drainage
- features of your neighborhood. Installing your
- plantings behind your property line, away from the
road (At least 15 — 20 feet), adds beauty to your
home and leaves the swale intact.
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Driving across the swale creates ruts which
block the flow of water.



(e your driveway's design' allows water tepaiain
ARYBUISWalewsIfvou wanttorreplacemenalr or addtto

JWEWay you mustapply for the appropriate permits
the current City. Codes.

CITY OF PALM COAST RESIDENTIAL CULVERT DETAIL

CULVERT BELOW DRIVEWAY TO BE
ENCASED 7D HALF THE DEPTH OF
CULVERT AND AT LEAST 12* DN
41 MAXIMUM EACH STDE

FINISHED SWALE
ELEVATION

CALCULATED BY THE BUILDER FROM
THE CITY SWALE PLAN

SECTION B-B

DRIVEWAY WIDTH AT RDADWAY
EDGE 16 FEET MINIMUM 1. DRIVEWAY WIDTH IS TO BE A MINIMUM OF 18 FEET WIDE AT THE ROADWAY EDGE.

2. DRVEWAY WIDTH IS TO BE A MINIMUM OF 10 FEET WIDE FROM THE RIGHT-OF WAY LINE TO THE FLARE AND 18
GENERALLY 15 FEET FROM THE ROADWAY EDGE.

3. DRIVEWAY SLOPEANGLES ARE NOT TO EXCEED 8%.

4. CUL-DE-SAC OR FLAG LOT DRIVEWAYS WILL HAVE THE MINIMUM W/ DTH AT THE ROADWAY EDGE AND PLACEMENT
OF THE CULVERT MODIFIED TO BEST SUIT THE ACTUAL CONDITIONS.

5. THE CULVERT I8 TO BE A HELICAL CORRUGATED METAL PIPE WITH MITERED ENDS. THE SIZE OF THE PIPEWILL BE
17°X13" OR A 16" EQUIVALENT. SUBSTITUTES REQUIRE PRIOR CITY APPROVAL.

2 FOOT MINIMUM
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8. THE USE OF PRE-CAST MITERED END SECTIONS IS PROHIBITED.
7. PIPE PROTECTION RAILS MAY BE REQUIRED AT THE CITIES DISCRETION.

8. THICKNESS OF THE DRIVEWAY IN THE RIGHT OF WAY IS TO BE A MINIMUM 5° OF 3,000 PS| CONCRETE REINFORCED
4 REB/ 'WITH WWF Bx8-W1.4XW1.4 MESH OR FIBERGLASS REINFORCED CONCRETE (FRC).

.. -
OLLED CONCRETE EDGE OVER, 9. FINIBH GRADE TO MATCH DRIVEWAY AND MITERED END SECTION.
XPOSED CULVERT ENDS
10. THE BUILDER |8 RESPONSIBLE FOR THE VERTICAL AND HORIZONTAL ALIGNMENT OF THE CULVERT IN THE
RIGHT-OF-WAY.

AS SPECIFIED BY THE CITY SWALE PLAN.

>

11. |F THERE ARE ANY QUESTIONS, PLEASE CALL THE STORMWATER DEPARTMENT AT (386) 968-4760 FOR ADVICE.

CITY OF PALM COAST

CONTROL JOINT : Y STORMWATER MANAGEMENT DEFARTMENT
AW CUT DR
DRIVEWAY WIDTH AT S T I 2 COMMERCE BOULEVARD

OF - i PALM COAST, FL 32164-3216
RIGHT-OF -WAY LINE CENTERLINE OF .
10 FEET MINIMUM CULVERT. i 760 FAX (386) 988-4762

STORM WATER DRAINAGE SYSTEM MAINTENANCE

NOTTO SCALE DR MCB | A ["he e [*T T[]
REVIEWED BY JCM [ e [owm meamwe [swr 1 OF 1
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AGEItional steps you can tak
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MEE[IOU- WaterWays clean

PNV EGIATESSUTEWASHENS 1O PERVIOUS S
SUIFECENUNON: |

WESHIVENICIES and equ(i:Fment ON grassy or Pervious areas Where soapy

WeeTAWIIIRSEEP Into and replenish our shallow aquifer. Keep equipment well

eEiEedstorminimize oil and fuel leaks.

NEVEIRGISPOSE OF pour solvents or cleaning solutions onto driveways,

PEKINGHOLS) sidewalks or streets.

SERESponsibly dispose of construction wastes and hazardous materials —

S EVerin swales or stormdrains.

—Usenative plants and slow-release fertilizers and herbicides.

;c'_K'éép sediment piles at least 10 feet away from waterways and 6 feet from
- - paved surfaces to minimize stormwater runoff. Cover or contain sediment

~ pilesiwhen possible.

= e Never drain pools to a waterway, stormdrain or street — chlorine and pool
chemicals are toxic to our waterways. Allow small amounts of pool water to
slowly: percolate into grassy or pervious areas.

[dCES OF grassy’ SUrfiaces to minimize

————
g




ot

s
o ’:
,.

PIEase ren

S T
- e
- --_2 > . .

-
s;-.

frig rL,.:w you treat your swale may be

— @peated in your neighborhood by neighbors

following your lead. If changes are done

"lmproperly, or if maintenance is neglected,

- drainage problems are further compounded
which make things more difficult for
everyone.

41
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You may contact us at:

Construction Management & Engineering Division

160 Lake Avenue
Palm Coast, FL 32164




