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Hydrologic Cycle

Precipitation

Cloud Storage

Transpiration

Ground Water



The lurban water cycle
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‘What we need to protect

* Freshwater makes up a very
small fraction of all water on
the planet. Nearly 70% of the
world is covered by water, only
3.0 percent of it is fresh. The

rest is saline and ocean-base

* Info collected from www.theworldswatercrisis.weebly.com



Groundwater is actually being considered the world’s most extracted
raw material at a withdrawal rate of 259 trillion gallons per year!

It has been estimated that households alone in the U.S. use 349
billion gallons of freshwater every day!

In 1990 2.2 billion gallons of groundwater was extracted and used for
agricultural irrigation. Today that number is 53.5 billion gallons!




1” rain event on 1 acre of \
ground.............. 27,154 gallons

\\ ‘ 1” of snow on 1 acre of
i _ ?’i\g ground................2,715 gallons
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« THANKSGIVING 2014 BUFFALO NYt
* Received over 7’ of snow

* Snowfall rates estimated as high as 6” per hour

sing the right practices?



7,665,096,600 Gallons
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Erie €ounty NY Math Equation

. Per Erie Gounty Water Authority:
Customars use 230 gallons of fresh water daily
111,000 Households in the City of Buffalo

111,000 x 230 g al per d:
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Some interesting facts provided by Kevin Meindl, Green

Infrastructurg Program Manager for the Buffalo Sewer
Authority:

— “Buffalo_hds large amounts of impervious surfaces (where
water does hot get absorbed) with over 56% of the city being
identified as impervious, much higher than peer cities such
as Syracgse (41%), Pittsburgh (34%), apd Scranton, PA (2z %).
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Over 1,000 acres of green
Infrastructure across
Buffalo keeps more
than 1 billion gallonsof
stormwater out of local
waterways each year.

See if you qualify for green
infrastructure grant funds at
raincheckbuffalo.org/grants
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PORTLAND, ME

Portland covers 44,441 Acres
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Providence covers 22,387 Acres

Boston covers 57,363 Acres



o s o st A\

%
R,
August 2011: Hurricane Irene

October 201%: Hurricane\gandy
%\

June 2013: Tropical Storm Alhdrea

June 2015: Tropical Storm Bill

August 2020: Hurricane Laura







* Where are we sending Stormwater?

* What are the impacts of sending it off site?
e Can we do Better?




Some Human impacts on Watersheds

» Nutrient overloading
» Sediment runoff

PrOteCting o] U] gl > Toxic Chemicals
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Pre-Treatment



Pre-Treatment

Not a New Concept
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Well Production  Pretreatment Disposal

Bvapotranspiration

___ Su bsurface Disposal System

Water Table

Pretreatment
Detention

Deep and Shallow
Permeability




Hydrodynamic Separation System (HDS)

Pretreatment system to remove TSS,
gross solids, trash and debris

Compact design accommodates wide
range of pipe orientations with Round or
Square Configurations

NJCAT

Outlet Pipe

Vortex Tube

Floatable Storage
(Isolated Sediment
Storage below)

Inlet Chamber

Hydrodynamic Separator

QOutlet Chamber

Vortex Tube

V-shaped Bypass
Weir




Debris Separating Baffle Box (DSBB)
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Cartridge/Membrane Filtration




POLLUTANT OF CONCERN % REMOVAL

Total Trash 9909%

Total Suspended Solids (TSS) 89%
Total Phosphorus (TP) 599%
Total Nitrogen (TN) 51%
Total Copper (TCu) > 50%

Total Zinc (TZn) > 50%
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POLLUTANT OF MEDIAN REMOVAL MEDIAN EFFLUENT
CONCERN EFFICIENCY CONCENTRATION (MG/L)

Total Suspended Solids (TSS)

Total Phosphorus - TAPE (TP) 61% 0.041
Nitrogen (TN) 23% ]
Total Copper (TCu) 50% 0.006
Total Dissolved Copper 37% 0.006
Total Zinc (TZn) 66% 0.019
Dissolved Zinc 60% 0.0148
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Maintenance




Stormwater
Detention & Reuse



Definitions

e Detention — stormwater is stored temporarily

mwater is stored perm
p .
-~ L%

~ I« Infiltration — stormwate -

—— recharge groundwater ag ¢ K.

. Harvéstmg—st%ater \tl:'eé't:ed and used again
for non-potable purposes, such as irrigation
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Box Store = 63,067 sf

potprint or 1.45 acres \ Par q‘éahﬁat \ N

twice the size of store

3” of rain = 118,605 237,210 gallons
gallons o water

HURRICANE IRMA, 2017



Section of RT 9 in Westborough, MA
Lots of Roof and Pavement




Zoomed in on
one plaza

Westborough,
MA

Where is this
Stormwater
Going?




Evolution of
Drain Field
Designs

Drainage Stone Bed Pipe & Stone Filled Bed

Excavation filled with Pipe Creates
Drainage Stone Additional Void Area

= 40% Void Space for » Heavy use of stone
Water Storage (60-70%) to fill corners

= |nefficient — But It
Worked

Plastic Arch &
Stone Filled Bed

Squares off bottom
corners to increase
efficiency

= Stone still required
(59%) to fill corners
and provide structural
support









Geo<Cellular Detention Systems

Evolution of Drain Fields

New Technology provides 95% VOID Space!
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Geo-Cellular Detention Systems
Evolution of Drain Fields

No uniform design standard in USA

Inconsistent product design / specifications. (680/C7317
No lifetime creep testing requirements for structural design.

System loading dependent on civil design.

Installation accuracy extremely important.

Access and Maintenance Requirements




Cellular Dﬁ\tenthn Systems
& Evolutlon o

D}aln Fields
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* STORMBRIX
X

MAIN BODY
PIECES

(2 half bodies - 1 layer) (2 half bodies - 1 layer)
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* ADVANTAGES
OF BRICK
BONDING

ADVANTAGES

I High structural strength due to female-male connections

I No connectors needed within 1 layer

I No shifting between the base elements > even load distribution on pillars
I Faster and easier installation - time and cost saving

I Protection against differential settlement

aco

* PRODUCT

CONFIGURATIONS









Geo-Cellular Detention Systems
Evolution of Drain Fields
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Lyndonyille NY R %,
Dollar General b s Lo

ankK Pimensions
45" 4% 13’ x 6’

4 Lapore
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Blodgett School
Syracupe, NY ik,

Tank Dimension
31.59x21.5" x 3’



Horseheads CSD
Horsehe@ds, N

Tank DImensions
98.5) x 65’ x 18"
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Huber Heights OH
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Don’t wait until it’s to
late to call for help.




Concrete Retention/Detention




Concrete Retention/Detention
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Concrete Retention/Detention




Concrete Retention/Detention




Don’t Forget Maintenance







PERMEABLE PAVEMENT
BENEFITS

Reduce-stormwater runoff. (Even when pervious pavement structure is saturated,
its rough surfacg texture continues to slow surface flow of stormwater)

J

Replenish grofindwater
Reduce flogding which may over-load combined sewer sewage treatment plants
> fast pulses o

Reduce pgak rates of di
entering the stormy
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Red ) ﬂ ants ' -0
pavement ice buildup

. \
Redlcedhstream erosion . *
Refuction in the urban heat island effect

A' ompliantis : -

nproves water quality




Permeable Paver Functions
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DRIVING SURFAGE GOLLECTION WATER QUALITY CONVEVANCE STORAGE

; '~ 1 STORMWATER CONTROL
I easure










Assessment of Learning

1. =17 of Tain on 1 acre of ground produces how much water?

T/F: Orte benefit of Modular Underground Stormwater systems is that
you gan capture stormwater in a smaller footprint compared to other
applications \

3. Ta& eliminate contam i \6 vaterbodies you C

A. Dirct all stc

F: Stormwater Manag

_ Dractices are se
therefore require no mai g

- What is considered the wo
Impacts of urbanization include

A. Streambank Erosio
iy, W \ -

B. Increased local flood ri

1I.
sl .I L
\

C. Contamination of receiving waterbodies
D. All of the above
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Doug McCluskey
Team EJP
518.764.8555

doug.mccluskey@ejprescott.com
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WATER « WASTEWATER « STORMWATER
SOLUTIONS




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Erie County NY Math Equation
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Severe Storms increasing
	Slide 15
	Slide 16
	Slide 24
	Slide 26
	Slide 27: Pre-Treatment
	Slide 28
	Slide 29
	Slide 30
	Slide 31: Cartridge/Membrane Filtration
	Slide 32
	Slide 33
	Slide 34:              Rain Gardens              Vegetated Swales          Sidewalk Planters
	Slide 35: Biofiltration
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Stormwater Detention & Reuse
	Slide 40: Definitions
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 48: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 49: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 51: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 52: Pittsburgh Botanical Gardens
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 58: Geo-Cellular Detention Systems Evolution of Drain Fields  
	Slide 60: Lyndonville NY Dollar General
	Slide 61: Blodgett School Syracuse, NY
	Slide 62: Horseheads CSD Horseheads, NY
	Slide 63: EJP Huber Heights OH
	Slide 64
	Slide 65: Concrete Retention/Detention
	Slide 67
	Slide 68: Concrete Retention/Detention
	Slide 69: Concrete Retention/Detention
	Slide 70
	Slide 71: Permeable Pavements
	Slide 72: PERMEABLE PAVEMENT BENEFITS
	Slide 73: Permeable Paver Functions
	Slide 74
	Slide 75
	Slide 76: Assessment of Learning
	Slide 77

