& Porous

¢ - 4
- -

Christopher J. Estes, PLA, GC

Estes Design Inc.

3 Iting




+Stormwa

*National Tour: Regulatory

*Implementation Challenges & Sol

*Key Takeaways
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he U.S

850 billion gallons of combined sewe
‘Watershed Sensitivity Thresholds:

*Stream health typically declines when a watershed rea
impervious cover; "poor” conditions are seen a 2 30%.

*When the threshold is passec eams
widen and sedime

The surrounding i
area of this
stream is
approximately 20
percent
impervious cover
and the stream
exhibits much
more bank
erosion.




vs. Urban Hydrology

iltration, 40% Evapo, 10% runoff, while
10ff volume.

ation. 75% impervious

*The st Flush":
concentration of pollutants. 0.5”-1.5" ¢

*Historically, the "half-inch rule" was considered the
flawed, due to inconsideration of BUA concentration

*The “Sweet Spot” for Pre-Development Hydrology is the
Standard for mimicking natural hydrology and avoiding c
thresholds”.

95t Percentile storm —Tuscaloosa, 2 nta, 1.8” — Charlotte, 1.5°-1.6,
Seattle 1.17-1.2
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——— Porous Pavers "Belgarde Aqualine series” Max Slope 0.
2" Washed Gravel #89

4" Washed Gravel #57

6" Washed Gravel #2

,/ /

/ / /
// / / —— Scarified Subgrade Max Slope 0.5%

/

/ / - 4" Observation Well

Water Table

X-SECTION POROUS PAVEMENT DRIVE
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*Flow Rate emely hig
over 1000 in/hr or 623 gallons per minute per

Pavers on average 500 gallons per minute thro
its surface area.

*Storage Logic: The stone reservoir below the surface
typically has a +- 40% void ratio, providing significant ,
temporary storage volume. 6” Stone stores 2.4" prepip P




Preliminary data
suggests average
inf 10n rate of
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CASE STUDY RESEARCH
Wilmore Walk 2005

Preliminary Monitoring Data
Saturated Soils

PERVIOUS CONCRETE - WILMORE BASIN MONITORING
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-19.18

AVERAGE INFILTRATION RATE:
-7.47 INCHES IN 5.57 DAYS = -1.34 INCHES/DAY

PUMP TRUCK
52|  FLOODS BASIN 0

LT AIRPORT)

-26.65

RAINFALL (C

2119 2/20 221 2/22 2/23 224 2/25 2/26 2027 2/28

Rawls, Brakensiek and Saxton 1982 : Silty Clay Loam = K of 0.15 cm/hr
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Wilmore Walk 2005
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Porous Pavement

imited

-Easy to inspect for compg

*It is easily retrofitted to reverse ex
developed areas.




) (BUA) Mitigation

late
ulate a

“In le
can be conside

*This allows developers to _
meeting strict water quality and volul




ixed Mitigation Ratios

) 'cbility.

ating porous

Simple to impleme

*Typically includes minimum stande rescribed static
model and draw down time ranging from 24-9

MD, NC, PA, WA - 1:1 — Most common for
NYC CSO areas - 1.5:1 — Aggressive incent
WA in some soils - 0.5:1 — Reduced credit in low




dsrmance-Based Standards

i

ign Storm" volume.

h of rain (e.g., the first 1

'A

*Also includes minimum s sure the system
is empty and ready for the next storm ( “‘dynamic”
modeling approach where infiltration du zed.

*The draw down time - GA/NC 48-72hrs, Upper Mid

Standard Water Quality - 1.0 inch
Minnesota standard - 1.1 inches

Chicago, Philadelphia - 1.5 inches (90% annual rainfall capture)
California - 85th Percentile Storm (varies by location)



Curve Number (CN) Map of Present Con
Wilmore Walk Sub-b

space ana

Curve Number (CN) Map of Parking Lots, Driveways,

and Sidewalks as a Pervious Surface (52)
Wilmore Walk Sub-bi shed

SCS TR-55 Me:

*Properly designed sy
pollutant load.

*75% of urban area i

sidewalks. Charlotte
*55% reduction in
*37% reduction i
*30-minute o

Legend
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/y Approaches

*Maryla
Environmental Site De

‘New York City: utilizes an aggressiv
CSO zones to reduce the burden on
infrastructure.




& Charlotte

Criterie

City of Charlotte: Pe

design storm receives 100% BUA'crt
*This policy has made porous pave
urban redevelopment in the region.




-@"-
more) to pra against fro

Interevent period (draw down) is 48 hrs.



*The progre
surfaces to solve localized flooding, red

infrastructure loading and reduce the "Urban “
Island" effect.

)P
The Chicago

Handbook




*Climate: Rainfall intensity and freeze-thaw cy
drive reservoir depth requirements.

*Watershed Sensitivity: Proximity to sensitive bodies
like the Chesapeake Bay, Great Lakes and trout

streams drive the strictness of the standards.

More than 1.6 million
acres of the North
Carolina landscape are
Cecil soils. It covers one-
third of the Piedmont
Plateau in the eastern
United States.

I North Carolina
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hallenge: Cost

POrous

high-

et red

sewers, catch basins, a
ponds.

+Significantly reduces the burden of
infrastructure when retrofitted.

*At scale can transform a watershed towards
predevelopment hydrology.




20+ years.
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*Clear "NV J

designers and the re

*Maintaining current lists of qualiﬁ
ensure proper installation.




POrous
jrowth.

*Infiltrating systems are a p
credit and meeting volume and water ©




-Wh

*Do you use BUA credi

*What are the most common barriers
encounter?




arking Lot on Runoff From the Irwin
stone Research Project By

off (841-F-03-

onitoring
lonitoring Stud
Craig J. Allan and Megan Gra
*EPA (2004): Report to Congres:
SSOs.
‘NCDEQ (2024): Stormwater Design Man
+City of Charlotte: SCM Manual Section 4.5: BL
*FHWA (2012): Pervious Concrete TechBrief (HI|
City of Chicago: Green Alley Program Handbook.
*Ferguson, B. K. (2005): Porous Pavements. CRC Press.




Thank you for your time

Estes Design Inc. Chris Es
Environmen g

PO Box 79133 Charlotte, NC 2

GLESY w.AnglesyConstruction.com

704.841.1779
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