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I
TDS Trends Studysynopsis

A ldentify the effects of drought and water conservation measures on the
ong-term TDS trends in wastewater and recycled water

A Drought, water conservation measures, and other explanatory variables
are intertwined (autecorrelated) to some degree

A Study analyzed both deterministic models and statistical models
(multiple linear regression) to predict TDS in wastewater and recycled
water

A Provide the science and statistical analysis to provide a framework for
policy discussions
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TDS Trends Exampléemecula Valley WRF

Considerations:
A 12-mo average period
A Influent ~ Effluent

A Discharge limit based
on IFU limit and
absolute limits.
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Multiple Linear Regression: Influent TDS

where Y, = the predicted value of the response
variable y for data point |

b, = the model intercept coefficient

b, = the model slope coefficient for
explanatory variable j

n = the total number of explanatory
variables in the model

X; = the known value x of explanatory
variable j for data point i

e = the residual error of data point i
from the fitted model
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D
Multiple Linear Regression: Influent TDS

4, Statistical Model of Influent TDS
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4. Statistical Model
—— Measured 12-month average of influent TDS
=« Stalistical model: actual flow (70-55) gped
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Statistical model: constant flow (70) gped
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2010 2012

2014 2016 2018

A Variables:
I STDS: Source TDS

I IGPCD: Influent per capita
water use

A R-squared = 0.98

A Relative Importance (%)
I STDS: 88.2
I IGPCD: 11.8
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Multiple Linear Regression: Influent TDS

4. Statistical Model of Influent TDS

4. Statistical Model
Measured 12-month average of influent TDS
« « Statistical model: actual flow (70-60) gped
Statistical model: constant flow (70) gped
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A Variables:
I STDS: Source TDS

I IGPCD: Influent per capita
water use

A R-squared = 0.75

A Relative Importance (%)
I STDS: 67.2
I IGPCD: 32.8



D e
TDS Statistical Model Matrix

A Using the statistical models, matrices were developed to predict the
effects of conservation and changes in source water TDS. Much of this
variation was due to climatic factors such as drought.

A EMWD Example: During the peak of the drought, source water quality
was approximately 500 mg/L and indoor per capita water use was 55
gpcd. The estimated water quality entering a WWTP would be
approximately 750 mg/L.
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EMWD Statistical Model Matrix for Influent TDS

Source TDS (mg/L)

425 450 475
713 733 754
709 730 751
706 127 748
703 724 744
699 720 741
696 717 738
693 714 735
689 710 731
686 707 /28
683 704 125
679 700 721
676 697 718
673 694 715
670 690 711
666 687 708
663 684 705
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Every 1 gpcd decrease amounts to 1.7 mg/L increase in TDS
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Multiple Linear Regression: Influent TDS

4, Statistical Model of Influent TDS
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4. Statistical Model
—— Measured 12-month average of influent TDS
=« Stalistical model: actual flow (70-55) gped
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Statistical model: constant flow (70) gped

2000 2002 2004 2006 2008

Daniel B. Stephens & Associates, Inc.

2010 2012

2014 2016 2018

A Variables:
I STDS: Source TDS

I IGPCD: Influent per capita
water use

A R-squared = 0.98

A Relative Importance (%)
I STDS: 88.2
I IGPCD: 11.8



Longterm rolling averages

Al 26 R2Sa 0UKS @2fdzYSmgSAIKIGSR | @S
water, and the related increment of use, vary using a range of rolling
averaging periods (e.g., 1, 5, 10, and 15 years)?

A Longerterm rolling average periods smooth out annual variations of
effluent trends. 10 year averages account for seasonal cyclicity.
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TDS Trends Exampléemecula Valley

Considerations:

A Rolling average period sasin discharge

A DiSCharge limits basea permit limit: 750 mg/L
on Management Zone
Water Quality
Objectives

A Long term trends

A Sessional cyclicity R
(d rought VS wet years) Influent TDS

— Source TDS
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TDS Trends Exampléemecula Valley

Considerations:

A Rolling average period sasin discharge

A DiSCharge limits basea permit limit: 750 mg/L
on Management Zone
Water Quality
Objectives

A Long term trends

A Sessional cyclicity R
(d rought VS wet years) Influent TDS
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2-year rolling average
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TDS Trends Exampléemecula Valley

Considerations:

A Rolling average period sasin discharge

A DiSCharge limits basea permit limit: 750 mg/L
on Management Zone
Water Quality
Objectives

A Long term trends

A Sessional cyclicity R
(d rought VS wet years) Influent TDS

— Source TDS
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5-year rolling average
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TDS Trends Exampléemecula Valley

Considerations:

A Rolling average period sasin discharge

A DiSCharge limits basea permit limit: 750 mg/L
on Management Zone
Water Quality
Objectives

A Long term trends

A Sessional cyclicity R
(d rought VS wet years) Influent TDS

— Source TDS
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10-year rolling average

TDS (mg/L)
=3}
8
l

T I B | 1 N 1 I B | |
2011 2013 2015

| | | |
1991 1993 1995 1997 1998 2001 2003 2005 2007 2009 2017

.%\ .~ Daniel B. Stephens & Associates, Inc.



Summary

A Longer rolling averages (3®ars) minimize the influence of drought
cycles. Longerm upward trends in TDS will still be present.

A Statistical modeling suggests that for every 1.0 gallon per capita per da
that is conserved there will be an increase in TDS concentrations to the
WWTPs of 1.2 mg/L to 1.7 mg/L

A Unintended consequences from water conservation measures

o lower water quality (higher TDS) 0 Less energy uses

o less quantity of recycled water 0 Less GHG emissions
0 less revenue

o Infrastructure O&M
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