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Building and Environment

Water quality entering the building varied
seasonally.

For 10.3% time, water entering the building did
not contain a detectable chlorine disinfectant
residual.

Inside the building, stagnation time varied
seasonally and across fixtures. Water at the
kitchen sink in the Summer had different
characteristics than water in the Winter.

Water pH also consistently and significantly
increased in the plumbing from 7.5 to 9.4, and
TTHM levels increased up to 89%.

Great carbon variability was found inside the
building for cold (0.4-61.0 mg/L) and hot water
(0.5-4.7 mg/L).
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Buildings on municipal water
supply
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The home where water was
tested
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The Most Monitored Home in America

West Lafayette, Indiana
Less than 100 yards from Purdue
3 Bedroom, 1.5 baths
Water saving fixtures
Trunk-and-Branch design
PEX piping
Renovated in 2014

October 2017-October 2018

30, 000+ individual water quality

measurements completed - does not include flow

Thermocouples throughout piping, 1x /sec
|nd00r air temperature 1X /SeC monitoring, pressure monitoring, or gPCR

Flowrates at every fixture, 1x /sec -
Eﬂergy use per device’ 1X /SeC 2.64 bI"IOn online plumbing

related measurements

www.ReNEWWHouse.com



This will be the integrative water quality-hydraulic model

October 2017-November 2018
25+ people worked on this

Continuous monitoring of water flow, air and
water temperature at service line and all
plumbing components
= 2.64 billion data points

Pressure monitoring continuous during water

2014, building plumbing renovated with new sampling, 2-3 week periods

E)iz(r’et;unk and branch design; low flow More than 222,223 labor hours for water
sampling and analysis (does not include data

Drinking water source: interpretation, reporting and other activities)

Public water system: Groundwater, treated 58 sampling events, 5 locations, hot and cold water, 7am,

with free chlorine residual and a corrosion 12pm, 3pm

inhibitor, PVC and Iron water mains
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Where are we headed?

PURDUE Wednesday July 29, 2020, WQA Webinar



Pipe Netwprk Che_mlcall and Water Demand.
Design - pipe Microbial
) . Flow and Use
sizes, layout, Temperature Contaminant
fixtures Concentrations

—————————————————————————————————————

,  Output | i OBJ. 2C: WATER o
Water Age — : ‘ ; ] QUALITY MODELS o)
""""""""" ! Stagnation . ! : ) ) “~
OBJ. 2B i time/Residence i Which factors (inputs) w
S , EPANET-MSX | Time TOC/AOC i significantly influence water -
i Input ! Integrative i — i quality? m
""""""" Hydraulic-Water ! Wat ity at D|S|nf§ctant o 8
Quality Models ater Quality a Residual Sttty o
: each fixture | OBJ. 3A: RISK ASSESSMENT >
____________________ : X Metal : MODELS %)
Larson Index Content ! C
! U
otal Model | calibration o i What are the human health e
Content Bench athogen | | risk associated with the 3
| Rate Constants |<— Scale Content : . 3
: Experiment . measured and predicted -
Pilot Study By-Products : contaminant 8
Water ' .
i : ? =
Treatment Field Study : concentrations:
Process | T
Well Water
Lake Water Model Benchmark/ Validation
River Water
_________________________________________________________________ ,
1
1

[}
E OBJ. 2B SIMULATIONS - DIFFERENT WATER DEMAND, WATER -
: QUALITY, HYDRAULIC PRESSURES :



Study Authors

Maryam Salehi, Tolu Odimayomi, Kyungyeon Ra, Christian Ley, Ryan Julien, A. Pouyan Nejadhashemi

J. Sebastian Hernandez-Suarez, Jade Mitchell, Amisha D. Shah, Andrew J. Whelton

Department of Civil Engineering
University of Memphis
Lyles School of Civil Engineering, Division of Ecological and
Environmental Engineering & School of Mechanical Engineering
Purdue University
Department of Biosystems and Agricultural Engineering &
Department of Plant, Soil and Microbial Sciences
Michigan State University

PURDUE Wednesday July 29, 2020, WQA Webinar



Water Quality Variances
in Multiple Locations of a Home

8 ’
Andrew J. Whelton, Ph.D.
(765) 494-2160
awhelton@purdue.edu

PURDUE Wednesday July 29, 2020, WQA Webinar



