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e Pervious Pavement
e Rain gardens

e Green roofs

e Rainwater Harvesting

mulch layer: 3 inches
plants that fit - ‘
ponding depth:

soll conditions 3 1o 6 Inches

runoff from roof
and/or driveway

Vegetation layer

Soil mix layer
Soil filter fabric

Drain mat
Waterproof membrane

Submembrane layer

— Roof deck



What is the ReNEWW House?
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’« Benefits of Rainwater Catchment

Total Water Use by Date

Gallans Usad

Reduced runoff to combined sewer overflows, less flooding and erosion
Lower water bills, 75% reduction in potable water use

Supplemental water source for irrigation and residential use
Source:


http://www.whirlpoolcorp.com/reneww-house/

V4 ,
Concerns for Rainwater Catchment

e Few regulations, so many rely
on Texas Rainwater Harvesting
Guide

e Supply > Demand

e Opportunistic pathogens

® |egionella pneumophila
e Mycobacterium avium
e Lower pH

e Corrosive to metal pipes
® Transition effects scale?

e Longer stagnation times
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I [ Why study premise plumibing??



http://www.koetsplumbing.com/water-treatment-systems/agricultural
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"« Experimental Plan




Experimental Methods




Online Hydraulic Monitoring

PURDUE \ ENGINEERING

Hydraulic Monitoring

e FCS Pressure logger installed

at service line
« Omega Flowmeters at every

water fixture

o  Flow rate
o # Events
o Volume per event




Temperature  (EaEEETENEES Service Line Kitchen Sink

pH Temperature (°C) (n =6) 11.5-19.0 19.5-21.4
pH (n=21) 7.65-7.81 7.71 - 8.66
. Total Chlorine Total Chlorine ND-1.6 ND-0.7

(mg/L) (n=21)



Chemical Quality Results
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-4/ \/7.\:55  Microbial Assay results

Microbial Assays z 120 0000
(a'a]
o Ll
« Plate counts < O 000 g2S
2 80 10000 & 8
 Flow cytometry <= = )
S ol 1000 g 2
« gJPCR- Pathogens = £ =
- 40 100 oE
. < | w D
Legionella spp. - -
< ep E’ 20 10 W 3
Mycobacterium spp. 2 o - 1
. N LY o o o ®o® N~ o I~ mAOC
P. aeruginosa S S g ~ § g g ™

— 5@



"{ V(T \What are we doing next??

Transition back to Integrated
rainwater and hydraulic-
examine effects water quality

on water quality modeling
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I (PSS EEEE Online Water Quality Monitoring

Cleaning module

\\/\/ E! i: 8 r CJ IJJ E] J ]i:y Display monitor and sensor module

MVionitoring

To drain

|
pH sensor
Chlorine
meter

7:5"

To drain
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——4/ What happens to plumbing after switching to rainwater?

Field Testing —-_— Pllot Testlng

e Substantial pH
~ changes

"« No chlorine
N residual

"o Different

~ chemical
composition




=~ @ (3.:IPH Transition to Rainwater: Field Testing
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gzt ~w== OBIJECTIVE:
Monitor changes in chemical and microbial water quality
o o ST after switching house’s water supply to filtered and UV-
treated rainwater

>
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*'4/ Transition to Rainwater: Pilot Testing

COMING SOON:
Pilot scale testing facilities for water quality

testing in premise plumbing



Integrated Modeling Approach

Plumbing Network Drawings

Time Patterns

Hydraulic Model
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- [ VF2UE EDANET: What will the model tell us??

cl

Chlorine
35.45
_ Microbial
Chlorine Decay DBP Formation Regrowth

e EPANET performs hydraulic and water quality simulations in pipe networks.

e EPANET-MSX (Multi-Species eXtension) models complex chemical and biological reactions
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