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Agenda

@ Team Introduction @ Challenges
@ Stakeholder @ Recommendations
Introductions @ Questions

@ Project Overview
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Stakeholder and Mentor Interactions

@ ACC Office of Sustainability
@ Larger Carbon Offset Project
@ Dr. Rick Watson
@ Statistical Analysis
@ Dr. Dan Everett
@ RProgramming
@ Team Oversight
@ Dr. Ron Balthazor and Kristen Lear

@ Capstone Organization and Oversight
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Project Overview

Data Collection and Consolidation
Cost-Benefit Analysis of Plumbing Retrofits

County Cost Savings Analysis
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Carbon and Energy Savings Analysis

¢ o)

i ot



Compiled Water Data
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This chunk reads in the data and pulls out day, month, year so that we can filter on those as necessary.
T {rd
(readx1)
compiled_water_pata <- read_excel("~/Capstone/data3/compiled water Data.xlIsx")
compiled_water_pata

(lubridate)
Compiled_water_bata$day <- day(Compiled_water_bata$'Reading Date')
compiled_water_patasmonth <- month(Compiled_water_pata$'Reading Date")
compiled_water_pata$year <- year (Compiled_water_pata$'rReading pDate')

head (Compiled_water_pata)

AverageHouseholdqu‘D Most Efficient GPD WaterScore Mgter Class Occupants
<dbl> < <chr <dbl>

142 SFR
142 SFR
143 SFR
144 SFR
147 SFR
147 SFR

6 rows | 9-1 olumns

This chunk builds a difference of means test.
“rr

(ggplot2)

(dplyr)
cwd <- compiled_water_pata ° filter (Retrofit 0 | Retrofit == 1) %% select(Retrofit, Gallons)
cwdSRetrofitDiscrete <- case_when(cwd$Retrofit 0 ~ 'False’, cwdSRetrofit == 1 ~ "True')
cwd

summary(cwd %>% filter (Retrofit = 0) .$Gallons)
summary(cwd %% filter(Retrofit =— 1) %>% .$Gallons)

ggplot(cwd, aes(RetrofitDiscrete, Gallons)) +
geom_boxplot () + xl1ab('Retrofit’) + ylab('Gallons per Month')




Consumer Savings

@ Difference of Means Test
@ Dollars Saved

@ 4 Net Present Value Calculations
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0 Dlﬁerence of Means Test

There is an average
savings of about 534
gallons per month or

6406 gallons per yearin
homes that have been
retrofitted compared to
water use prior to
retrofit implementation.

=
=
=
S
=
—
©
a
%)
=
0
©
o

Retrofit




Dollars Saved

@ Annual Sewage Bill Savings - $41.25
@ Annual Water Bill Savings - $36.58

@ Total Annual Savings - $77.83
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What is Net Present Value (NPV)

NPV- a figure that represents the sum of the discounted values of
future costs and savings minus the initial sunk cost in the
present.

- Why?: Inconsistent Values of Money Over Time

NPV= Y(CF,/(1+r)*)- initial investment cost

CF=cash flow, r= interest rate, t=year
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Year 0
Retrofit Cost -285.74
Annual Sewage Bill Savings

Annual Water Bill Savings
Total Annual Savings

Average Retrofit Cost with a
30 Year Lifespan
(1.55% Municipal Bond Rate)

Net Present Value
$1,570.23
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Year 0
Retrofit Cost -285.74

Annual Sewage Bill Savings

Annual Water Bill Savings
Total Annual Savings

Average Retrofit Cost with a
10 Year Lifespan
(0.96% Municipal Bond Rate)

Net Present Value
$453.00
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Year 0
Retrofit Cost -532.12
Annual Sewage bill savings

Annual Water Bill Savings
Total Annual Savings

Highest Retrofit Cost with a
30 Year Lifespan
(1.55% Municipal Bond Rate)

Net Present Value
$1,323.85
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Year 0
Retrofit Cost -532.12
Annual Sewage bill savings

Annual Water Bill Savings
Total Annual Savings

Highest Retrofit Cost with a
10 Year Lifespan
(0.96% Municipal Bond Rate)

Net Present Value
$206.62
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County Savings

@ Total Costs Include: Energy (water/waste) costs, Taxes,
Supply/Generation charges, Delivery Cost,

Distribution/Transmission components, Demand Charges,
Combined Benefit Charges, etc.

@ Energy Cost 10¢ per KwH
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Treatment Plant and Reclamation
Facility Savings

Total Gallons Per Year Total Cost Dollars/Gallon Dollars Saved Per Year For One Retrofitted House

Beacham Water Treatment Plant Dollars Saved Given Average 6406 Gallons
Reduced Per Year Per Household

iTotal Gallons Treated Total Cost Dollars Per Gallon Dollars Saved Per Year for One Retrofitted House

| 4433370000  6302002.95 0.001421492668 || G 06606832

i

Cedar Creek, Middle Oconee, North Oconee Reclamation Facilities Dollars Saved
Given Average 6406 Gallons Reduced Per Year Per Household

¢ o)
o) o




Carbon Offset

1.01 lbs CO2 Emissions per KWH

0.002 KWH Consumed per Gallon (Treatment)
0.004 KWH consumed per Gallon (Reclamation) (One Tree Can Sequester
Average 6406 gallons of water saved per retrofit annually 48 |bs of C02 Per Year)

ONONONO)

Total Gallons Per Year Total KWH Per Year |bs CO2 Averted Per Year

Treatment (Beacham)
4682560000 10273840 14.19498844

Total Gallons Per Year Total KWH Per Year Ibs CO2 Averted Per Year Reclamation (Cedar Creek, Middle and

4433370000/ 18,968,051 27.68052525  North Oconee)

@ Average 14.2 |lbs CO2 emissions averted per retrofit annually (Water Treatment)
@ Average 27.7 lbs CO2 emissions averted per retrofit annually (Reclamation)
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Challenges

@ Data Acquisition
@ Confidential data must be gathered at Sustainability Office
@ Increased data variety needs to be acquired by stakeholders
for more optimal modeling

@ Unreliable/Unobservable variables (# of Occupants, # of
Toilets)

Programming troubleshooting (R, Excel)

Inability to meet in person for the second half of semester
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Recommendations

@ “Pay As You Save” program in West Broad neighborhood
@ Homeowners can’t afford sunk cost immediately
@ Could pay off retrofit cost to county over time

@ Measurement of “number of occupants”

@ Would allow estimates for gallons saved per retrofit to vary by
household
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Questions?
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