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Old Technique Rediscovered EO?Wmmltgt;r

Why forgotten in the US?

« Potable Water Systems
Prevalent - & are
Convenient

 Is using highly purified
water for ALL uses a good
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Water Use
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Water Use

New Stormwater
_ Standards

1 - Emphasis on Volume
Control

« Mimic Natural
Hydrology

=¥ o nfiltration

« Difficult sites-?
« Clay Soils
« Shallow Bedrock
 Contamination
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Unsustainable Water
Use

 Growing Examples of
Shortages

* Increased Energy Costs
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Unsustainable Water
Use
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New Volume-Based

INV

o, “3“% Standards:

D
=]
1010.0

4 " - 5 /
[ s /
4 3 152 N/
/
A | gp
- §
|
: i |
I |
(i

BUILDI

PROPOSE

How to Quantify
Benefits?
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Pre-Construction Runoff Volumes
June 6, 2003 - 0.57" Rainfall

Control - VO7039.3 gal) Study - Volum_T(?;SQH.S gal) N eW Wat e r TO O I fO r

Reuse/Harvesting:

Quantify Benefits
and Timing

Relatively Simple

Quantity & Quality

6AM 9AM 12PM 3PM 6PM g9PM 7 Sat 3AM
6 Fri Jun 2003 6/6/2003 5:00:00 AM - 6/7/2003 5:00:00 AM
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Literature Review:

Reuse vs. Harvesting

Water Quality
Guidance —
Australia

Stormwater reuse Rainwater harvesting

Water Sources
AUST FLOR VIRG NCAR
v v v v

Roofwater — Residential v
Roofwater — Nonresidential v v v v v
Stormwater — Wet Detention Pond v Z v

Stormwater — Urban sewers v v

Stormwater — Waterways v v

Stormwater — Wetlands v v

Sewage v

Greywater v
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Reuse Goal:

Consuming
Stormwater
W2001 W2002 2003 [J2004 M2005 WM2006 [@2007 2008 MW2009 MW2010 (VS_ Hoard”’]g)
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Model Setup:

‘ ‘ | ‘ ‘E‘ | _ lIrrigation
Area
STORAGE IMPERVIOUS
POND SURFACES
S—_ Off-site
8]

PERVIOUS SURFACES = IRRIGATION AREA




Reuse Tool

Water Mass Balance:

Evaporation, Q (Pond only)

\ T /Oven‘low,Qo

Basin Volume, Vi, =V, 4V

Watershed Runoff, Q,,

Variable Storage, V,

|=——>lrrigation, Q
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Phosphorus Mass Balance:

Watershed Load, P,, Overflow, P,

1 Mixing 2. Sedimentation,

Ry
O l/ —— Irrigation, P,

Sediment Storage, P
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Inputs:
Airrigation 15,246 ft?
IRRIGATION Dirrigation 0.5 in/day
Begin 5 month
End 9 month
Awatershed 1 ac
%impervious 30%
WATERSHED | CNpervious 74
Cw-tp 410 ppb
Cw-orthop 100 ppb
Vbasin 7,693 ft®
Vstorage 1,539 ft®
I—basin 90 ft
STORAGE Whasin 22 ft
Dbasin 5 ft
Evaporation 0 | 1=on; O=off
Vbasin, initial 1 ,539 fts
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Example Output:

——Vo/| AVERAGE YEAR (2011)
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Output Summary:

INPUTS OUTPUTS Evaporation/ Annual Basin Dynamics
Airrigation 12,135 ft2 Rainfall Year| Watershed Overflow Irrigation Sedimentation A Storage Units
8 DRY YEAR (2009)
Dirrigation 0.5| in/day 100% 9% 49% 19% 23% % Total Vol Vol
IRRIGATION . . 9,000 b 6.00
Begin 5 month DRY 30,229 2,584 14,865 5,804 6,976| Vol (ft’/yr) 8,000
End 9| month 100% 3% 22% 65% 9% %TotalP |§ I 500 §
Avatored 1 ac 0.35 0.01 0.08 0.23 0.03| TP (kglyr) | € 700 \ o
Yoimpervious 65% 100% 17% 64% 7% 2% % Total Vol | & 6000 | 400 &
WATERSHED |  CNpervious 74 35,571 6,042 22,624 6,068 837| Vol (ft’lyr) % 5,000 \ 3.00 g
Cwre 270|  ppb AVERAGE  —00% % 31% 59% 2% %Toml P | 5 4000 \ o B
Cuw-orthoP 100 b 0.41 0.03 0.13 0.24 0.01| TP (kglyr, 2 3,000 1 200 £
pp (kglyr) z “ \ o
Vbasin 7,693 3 100% 38% 37% 12% 14% % Total Vol | @ 2,000 £
ft © ’ 1%}
Veorage 717 it WET 51,528 19,329 19,155 6,068 6,976| Vol (ftyr) | @ 400 ] 10 =
- 89 ft 100% 19% 8% 57% 7% % Total P 0 : | : 0.00
STORAGE Whasin 44.5 ft 0.60 0.11 0.11 0.34 0.04| TP (kalyr) 10 411 7120 10/28
Side slope 3 ratio 100% | 21% | 50w | 16% | 13% % Total Vol
Dbasin 6 ft ALL 39,109 9,319 18,881 5,980 4,930] Vol (ft’lyr)
Evaporation 7| 1=on; 0=off 100% | 10% |  24% | 60% | 6% % Total P aopp | VO AYERAGE TEAR oL 120
Vbasln. initial mnr ft3 0.45 0.05 0.10 Lo e 1= (kg/yr) 81000 — .
60,000 0.70 g 71000 L M 100
. 50,000 — 0.60 5 6000 AR 0.80 §
<Z( c 050 < 5000 \ v \ I 2
o Z 40,000 | ' g | | 060 2
s < ____ OA Storage T 040 — 04 Storage 5 4,000 \ \ / 3
3 E, g 30,000 - DOEvaporation E’ OSedimentation g 3,000 0.40 g
g ":5 § Olrmrigation E./ 030 Olrigation 'é 2,000 \ "/ %
<_(I 20,000 1 oOverflow 0.20 | Overflow o 1,000 N 7 020 S
) 10,000 - 010 — 0 . . . 0.00
Z ] 171 411 7120 10/28
< 0 ‘ . . , 0.00 ‘ . . .
DRY AVERAGE WET ALL DRY AVERAGE WET ALL
Vor|  WET YEAR (2007)
120% 120% 9,000 b 140
5 = 8,000 ~
2 % g 100% —— 5 100% — —] — $ 7000 F—_ g
=z — L 7,
<35 3 eo%—| | — L - 2 6,000 100 g
I'IEJ S g | — DA Storage E OA Storage é 5,000 0.80 5
3 E g 60% +—— 1 — uE\/.apo.ration g 60% +— —uSe.dimentaﬁon § 4,000 060 %L
o B K Olmrigation i Olrigation o ‘ I o
>3 S 40% ] I = 40% 1 — > 3,000 A &
<_‘:| = g 1 DOverflow > — DOverflow % 2000 \ / 0.40 <
5% 3 20% 1| — ® 0% — & 020 &
Z s —— o — 1,000 4!& — ——— <0
zZ — | — '
e 0% : : : . 0% +—=—1 : : . 0 000
DRY AVERAGE WET ALL DRY AVERAGE WET ALL " am 7120 10/28
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Opportunities to Repurpose Wet Ponds
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—o—Volume - Irrigation —&—Volume - Evaporation —O— Volume - Total
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Conclusions

Annual Reduction (%) Annual Reduction (%)

Annual Reduction (%)

—e—P - Irngation —a&— P - Sedimentation —a—P - Total

-

POND: 85% Impervious

T T T ]

o

0.5 1.0 1.5 20 25 3.0
POND: 65% Impervious

(=]

0.5 1.0 1.6 2.0 2.5 3.0

POND: 30% Impervious

o

(=]

0.5 1.0 1.6 2.0 2.6 3.0

Volume of storage basin
(inches of rainfall)

w ater
community

Quantify Water
Quality Benefits (P)
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