Chapter 8: Residence Life Dining Services
Equipment
8.1 Introduction

Chapman University’s student population is consistently growing with larger incoming
classes every year. Students typically live in Residence Life freshman and sophomore years,
with some students living on campus all four years of their undergraduate careers. Students
that live in on-campus residences are required to have a dining plan and receive almost all of
their meals through the on-campus dining services provided by Sodexo Restaurant Services. To
accommodate thousands of students, the commercial-grade kitchens at Chapman are
constantly in use to prepare food for the highly concentrated student population living in the
residence halls; three meals a day, seven days a week. The main dining hall for Residence Life,
Randall Dining Commons (RDC), has staff working virtually around the clock and appliances
constantly running to meet the high demand. The frequent use of commercial kitchen
appliances results in enormous consumption of energy and water resources, making it a crucial
component for this audit and for future audits. This chapter of the Chapman University 2016
Waste Management and Dining Services Audit will seek to quantify the energy and water use
and mitigate any waste from the RDC commercial kitchen through specific recommendations.
The main goals of this chapter are as follows:
●
●
●
●
●
●
●
●

Collect numerical data from large kitchen appliances in RDC
Collect survey data from staff on behavioral practices
Evaluate appliance efficiency and distinguish areas of improvement
Provide insight on ways for utility cost savings
Provide suggestions on how to upgrade/retrofit kitchen equipment to be more efficient
Provide the necessary education on resource use for specific appliances to kitchen staff
Encourage operational improvements for kitchen staff
Encourage sustainable use of finite resources

8.2 History at Chapman
8.2.1 Overview

Previous Environmental Capstone Audits for Dining Services and Waste Management
have examined physical food waste, excessive and non-renewable packaging, and waste
disposal, but have not yet examined the commercial kitchen energy and resource efficiencies
nor investigated commercial appliance efficiencies for a reduction in resource use and
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associated excess costs (Environmental Audit, 2013). Chapman University has two commercial
grade kitchens; one located on its main campus and the other in Residence Life. The kitchen on
campus is located in the Argyros Forum Student Union and was recently renovated in 2015. The
industrial kitchen located in Residence Life, Randall Dining Commons (RDC), is located in the
Sandhu Conference Center; this building was constructed in 2009. RDC is scheduled for an
aesthetic “facelift” renovation during the summer of 2016. Together, both kitchens have well
over one hundred, large-scale kitchen appliances for heating, cooling, freezing, washing, and
various other food service tasks. Through frequent use of this kitchen equipment, large
amounts of water, electricity, and gas are consumed every day. However, no data has yet been
made available to the University to address how efficiently or inefficiently the resources are
being consumed in terms of system inputs and outputs.

Figure 8.1 Chapman University RDC commercial kitchen as-built floor plan layout

8.2.2 Past Accomplishments
Shortly after the 2013 Energy Audit, sub-meters for many buildings on campus were
installed for more zone-specific consumption, billing data granularity, and for Facilities
Management to further understand the energy demands for Chapman University.
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8.3 Current Status of Kitchen Equipment at Chapman
8.3.1 Background

Previous environmental audits have looked at energy and water usage campus-wide but
did not specifically examine appliance efficiencies in Chapman University’s commercial kitchens
and the subsequent wasted energy and water. This chapter investigates the various appliances’
inefficiencies in Randall Dining Commons through three sub-categories: water, electricity, and
gas usage. Within these three main resource categories, appliances have been placed into
either Heating, Freezing, Refrigeration, or Water sub-categories for further classification. Of the
52 large-scale appliances that were considered in this examination of RDC, the highest
contributor by amount was Refrigeration as seen from Figure 8.2.

Figure 8.2 Randall Dining Commons kitchen appliances categorized by application type (52 total
appliances).

Because a resource audit of this magnitude had yet to be completed, comprehensive
measurements from each of the kitchen appliances were collected - each with their own
numeric metrics - in order to create a baseline for efficiency observations in facilities
management for future studies and improvements. However, this audit was not only concerned
with the allotment of natural resources saved, but focused on the financial benefit of upgrading
and/or retrofitting the current equipment to those that are more efficient. Images of each
appliance named in the audit can be found in the Appendices section of this chapter. The data
for the three subcategories largely consisted of the University’s billing data and data obtained
through in-situ collection.
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8.3.2 Electricity Usage & Thermal Monitoring
Energy Consumption Overview
Monthly electricity consumption data in Chapman’s residence halls for 2015 were used
as proxy information to determine the specific energy consumption within the Randall Dining
Commons commercial kitchen (Table 8.1, Figure 8.4). Because RDC is not on its own sub-meter,
but grouped into the Sandhu residence hall utility meter, it became obvious (once graphed)
that the Sandhu residence hall electrical bill was abnormally high due to inclusion of the
kitchen’s energy consumption in addition to the dorm energy data (Figure 8.5). Therefore, to
isolate kitchen energy consumption from RDC, and Sandhu dorm energy consumption from
within the grouped Sandhu category, the data had to be normalized to exclude all dorm energy
values.
This calculation was done by observing all the residence hall student populations per
semester from 2012-2014 and confirming that the student resident populations do not
fluctuate largely between buildings but rather, maintain consistent populations over time. In
Figure 8.6, it can be observed that the student populations of Glass Hall and the student
populations for Sandhu are relatively close and therefore should follow comparable energy
usage trends; however, the energy consumption in Figure 8.5 highlights the discrepancy of RDC
being included.

Table 8.1 Monthly kWh consumption data from Chapman University residence halls (2015) *March 2015
data for Glass Hall was not found in Chapman University usage records due to a clerical error and
consumption data should be assumed to be higher by roughly 50,000 kWh overall.
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Figure 8.4 Monthly energy consumption totals from Glass, Henley, Pralle-Sodaro, and Sandhu residence
halls (2015).

Figure 8.5: Annual Energy Consumption in Chapman University’s Residence Life, by building, for 2015.

147

Figure 8.6: Residence Life student population trend by semester and building.

Randall Dining Commons Energy Consumption
Figure 8.7 represents the estimated energy consumption of the RDC kitchen facility
determined by normalizing Sandhu’s energy consumption by the average residence hall energy
consumption. Total energy consumption from January - December of 2015 in RDC alone
reached approximately 2 GWh of energy usage. This value equates to the amount of energy
required to power 130 U.S homes for an entire year, or can be represented as 1400 metric tons
of atmospheric carbon dioxide emissions! Subsequently, at an averaged commercial Time-OfUse electricity rate from Southern California Edison that the University receives (approx.
$0.12/kWh), roughly $250,000 was spent in 2015 solely on kitchen electricity costs.
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Figure 8.7: Estimated energy consumption in kWh for Randall Dining Commons in comparison to average
kWh consumption for residence halls on campus (see above overview for explanation of calculations).

Individual Appliance Energy Usage
For a more granular examination of energy consumption data, Kill-A-Watt (kWh) meters
were attached to individual refrigeration, freezing, heating, and heating/steaming combination
appliances (Figure 8.8). These specific appliance meters’ measure for Volts, Amps, Hertz, and
Watts on a daily basis and allow for a more complete view of the RDC energy waste at an
incremental level as well as allow for a deeper understanding of any correlations between dayspecific information of the equipment in relation to student meal times in future studies.
Therefore, the information gathered provided insight into the University’s demands on bills and
the actual BTM (“behind-the-meter”) energy resource consumption. However, because of the
limited accessibility to the power sources of all kitchen appliances without an electrician
present, only appliances with visible plug loads were examined. Other, larger equipment pieces
have dedicated electrical circuits and can only be monitored for wattage consumption with
installations of circuit transducers (CTs).

Figure 8.8 Kill-A-Watt (kWh) meters used to measure individual appliance voltage, amperage, wattage,
and frequency in time sensitive, pre-programmed intervals.

Figure 8.9 shows the daily energy consumption in kWh of nine different appliances in
the RDC kitchen. Appliance locations were chosen based on plug load accessibility in lieu of an
available electrician to assist in logger placements. All appliances marked with an asterisk were
“out-of-service” or malfunctioning according to kitchen staff and were not being used at all.
However, as the data shows, these out-of-service appliances are still pulling large phantom
loads equivalent to 58% of the energy consumed (~28/48 kWh) in this one-week period of nine
observed appliances. The 3-door salad refrigerator is a small, waist-high, under-cabinet
appliance that should not be using double the amount of daily energy as a large, reach-in Pizza
Refrigerator (see Appendices section for appliance images) and is clearly wasting the University
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both energy and financial resources. In addition to excessive energy waste, it has also been
reported by Sodexo staff and Chapman facilities management that this 3-door salad refrigerator
does not effectively keep items cold and, consequently, the staff must place gallons of ice in a
bucket inside of the refrigerator to keep it cold for each meal period. Due to this malfunctioning
refrigerator excess water resources are expended through ice melt.

Figure 8.9 Measured daily kWh consumption for kitchen appliances (* “out-of-service or
malfunctioning”)

Individual Appliance Thermal Trends
In order to understand the mechanical operations and accuracy of the commercial
refrigerators and freezers in RDC, wireless RFID-Track It temperature loggers were placed in
fourteen appliances to collect data of the actual internal temperatures to compare to
handwritten logs of ambient temperatures and internal thermometer readings. Temperature
data was collected at consistent intervals of either two-minute increments or fifteen-minute
increments for a one-week period per appliance. After three weeks of temperature data
collection, all data was averaged to reflect the mean temperature per day for each appliance.
These daily average temperatures were compared to the handwritten logs for ambient and
internal thermometer temperatures. It is evident that while a few of these refrigerators and
freezers were operating to accurately reflect the temperature settings required for food safety
and for the inventory of the appliance, many of these were excessively cold and/or did not
reflect the ambient air readings nor internal thermometer readings. In addition to these
inefficient temperature settings, there was missing written data for the internal thermometers
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as well as evidence of mis-calibration due to highly inaccurate temperature recordings in
comparison to data from the Track It loggers (see Figure 8.10 and Figure 8.11).
For a case study example, The Track It logger data for the Bakery Reach-in Refrigerator
on April 13th, 2016, averages at nearly -18.5 degrees Celsius, while the handwritten log of the
ambient temperature reading recorded a temperature of 40 degrees Fahrenheit at the
beginning and end of the day (see Figure 8.10 and Figure 8.11). -18.5 degrees Celsius is
equivalent to -1.3 degrees Fahrenheit, which means there is an observed 40.9 degrees
Fahrenheit error in temperature recording by the staff or refrigerator display log.

Figure 8.10: Track It data from the Bakery Reach-In Refrigerator in RDC’s back-kitchen area. Note these
temperatures are in Celsius.

In addition to this huge temperature recording error, which was observed for multiple
refrigerators and freezers in the assessment, this is an inefficient and unnecessarily cold
temperature for the inventory of this “refrigerator,” which contained already-cooked baked
goods (such as cookies and pastries) as well as fruit. Similar inefficient temperature settings
were observed throughout the back-kitchen areas as well as at individual stations in RDC and
are an excessive expenditure of natural and economic resources to the University.
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Figure 8.11: Handwritten data from the Bakery Reach-In Refrigerator in RDC’s back-kitchen area
recorded twice per day. Note these temperatures are recorded in Fahrenheit. Thermometer temperature
was recorded as “Def” for default settings or “N/A” for not available.

8.3.3. Gas Usage

While billing statements for electricity and water usage are inclusive of the entire
building, the only gas consumption in Sandhu Conference Center is through appliance use in
Randall Dining Commons. The consumption pattern is lowest during the University’s summer
vacation (June-August) and increases throughout the school year as students return to campus
(see Figure 8.12).

Figure 8.12: Gas consumption history in Randall Dining Commons (*note: this is for billing periods from
September 2014 to September 2015)
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8.3.4 Current Water Usage

The annual consumption and costs from water use in Sandhu Conference Center has
steadily increased over the past five years. While the water usage from 2010-2015 increased
from ~5,700 hundred cubic feet (HCF) to 8,000 HCF, the overall cost nearly doubled (~$12,700
to $22,800) (see Figure 8.13 and Figure 8.15). This increase in water consumption can be
attributed to the increasing number of students utilizing Randall Dining Commons for their
primary meal source, as well as wasteful operational behaviors in the kitchen.

Figure 8.13: Fiscal year (July-May) water consumption for Sandhu Conference Center (*note: 2015-2016
data is missing data from February-May*). The trendline (black) is a calculated value under the
assumption 2015-2016 data is complete; the projected line (red) is an estimate of the actual
consumption for 2015-2016’s water usage based on previous usage data.
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Figure 8.14: October, 2015’s water bill for Chapman University displaying the tiered prices based on
consumption (see: Water Charges) *note: this bill is not exclusively for RDC kitchen facilities*.

The 2013 Audit, focusing on residential buildings, found an increase in water
consumption by 78% from 2009-2012. This increased consumption includes the Sandhu
Conference Center and the Randall Dining Commons’ water usage. The notable increase in
overall water costs for the Sandhu Residence Center can be attributed to slight increases in
water usage and to the tiered prices of water. The tiered prices of water are based on
consumption rates due to the extreme drought conditions California is currently facing
(Municipal Water District of Orange County) (Figure 8.14).
In Figure 8.15, the black trend line is calculated based on data from billing periods July
2010-January 2016. The incomplete billing data* for 2016 has skewed the black trend line,
which represents a very modest and likely an underestimate of the annual cost for 2016. A
more realistic projection of the annual water consumption cost for the 2015-2016 school year is
represented by the red arrow, which follows the observed increasing trend in annual water cost
for Sandhu Residence Center. Chapman’s fiscal year for 2014-2015 yielded an annual cost of
nearly $23,000 for the Sandhu Residence Center.

154

Figure 8.15: The annual cost of water consumption in Sandhu Residence Center during Chapman’s fiscal
year (*note: 2015-2016 data is missing information from billing periods February-May 2016 as usage has
not yet been realized). The trendline (black) is a calculated value under the assumption 2015-2016 data is
complete; the projected line (red) is an estimate of the actual cost for 2015-2016’s water usage based on
previous usage data.

8.3.5 Operational Inefficiencies

In addition to mechanical improvements, a large part of technological efficiency is how
it is used within day-to-day operations. All observations are later discussed for improvements in
the Recommendations section of this chapter. Five inefficiencies were consistently observed
throughout this audit:
1. Majority of kitchen and dining room lights were left on overnight.
a. Although this may be done for safety reasons, there are more appropriate
measures that could be taken to avoid unnecessary energy waste.
2. Many refrigerators are only filled to ≤ 50% of their storage capacity.
a. If refrigerators are not stocked to their full capacity, the energy used to cool the
entire interior of the appliance is being wasted.
3. Ovens are preheated for ~7 hours overnight in preparation for the baker’s shift at 4am.
a. It does not take 7 hours to preheat ovens. However, it is understood that ovens
must be preheated in the kitchen for the baker to prepare breads and baked
goods for breakfast when his shift begins, however, this can be done in a more
appropriate way as to not excessively waste gas and electricity.
b. If there was a gas leak in the kitchen, this is a potential safety/fire hazard for
students in the attached residences.
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4. Heating surfaces are left on in the serving areas even when plates are not being warmed.
a. Although pre-warming heating surfaces for plates are necessary before meals, it
is a large waste of energy if these are not shut off immediately after plates are
no longer being displayed.
b. This heat energy is also slightly increasing the room temperature in cooking
areas, forcing HVAC units to use more energy to cool down interior spaces.
5. Faucets are left on even when not in use.
a. California is in a record breaking drought; excessively running faucets and over
filling sink basins has been done negligently in multiple dishwashing areas with
no staff attendants. This practice is neither environmentally nor economically
sustainable for the university.

Figure 8.16: Three full wash basins of 165L each in
the RDC back kitchen with faucet still running, no
dishes being washed, and no staff attendants;
approx. 500L of wasted water from this single
occurrence.

8.3.6 Mechanical Inefficiencies

Figure 8.17: Water faucet left unattended with heavy
drip and run-off onto floor due to handle not fully
tightened in the “off” position.

In addition to operational behaviors leading to waste of natural and economic
resources, multiple mechanical inefficiencies were also observed in the kitchen. Staff reported
six out of twelve ovens in RDC (located throughout the back kitchen and various food stations)
were not working but these appliances were still plugged in and consuming electricity. In
addition to six convection/combine ovens not functioning, the following appliances were “Out
of Service”:
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●
●
●
●
●

Dual steamer
Euro Station Rotisserie Roaster
3-door salad chiller
Bread proofer and retarder
Doyon rack oven
*See appendix for images of appliances

Mechanical inefficiencies can be assimilated to
natural degradation due to use, as well as poor
maintenance repairs. For example, the bread proofer and
retarder was malfunctioning or was improperly setup
when installed, so an employee from the Facilities
Maintenance department attempted to fix the appliance.
These repairs involved rewiring the electric touchpad
control system to be connected to oven dials (also
installed by the worker), which not only ruined the
touchpad control system, but also impacted: the
machine’s efficiency, its ability to warm up as quickly and
Figure 18: Out of Service dual
to the same temperature threshold, and ease of
steamer.
temperature settings (see Figure 8.19). Similar
maintenance repair issues have been reported with other
appliances in RDC that are also out of order and are reportedly
out of service consistently. Twenty-three percent of large
electrical appliances in RDC were found to be “Out of Service” or
malfunctioning very poorly and inefficiently.
These maintenance repairs are altering the design of the
appliances and wasting resources by reducing their efficiency.
According to Andrew Gibson, a Food Service Equipment Specialist
for Sempra Utilities, the tampering of appliances by facilities
maintenance workers discourages service technicians to attempt
to work with or repair such appliances due to liability issues and
fears of being held responsible for negligent repairs conducted
before they worked on the equipment. Furthermore, such
Figure 8.19: Doyon bread proofer
alterations in appliance design nulls the manufacturer’s
and retarder with electrical control
warranty, making such improvised repairs very costly for the
panel re-wired to respond to oven
University.
dial controls after repair.
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8.3.7 Survey Data

A separate, 18-question (approximately seven-minute) survey was created specifically
for Sodexo employees to aid in gauging and understanding behind-the-scenes operations and
observations. These questions were designed to target overall knowledge of sustainability,
history (if any) of operations training for efficient use of various appliances, any desire to
request further trainings for efficient and proper operations of appliances, desire for
sustainability orientations, and observations on energy and water waste in the kitchen (or lack
thereof). It is believed this information could be extremely helpful in understanding the
operational waste that’s been observed through various kitchen walk-throughs. However, this
survey was not returned with enough time to be included in this audit. Future studies should
develop this survey further to provide transparency and a sustainable partnership between
Chapman University and Sodexo operations.

8.4 Concluding Assessment
8.4.1 Areas Chapman is Doing Well

Chapman and its partners are continuing to make strides towards sustainability by
implementing food service equipment that reduces kitchen waste. An example of this is the
EnviroPure food digester that was installed in the dishwashing area that can be run from grey
water and eliminates food waste to landfills and subsequent CO2 emissions through the
anaerobic breakdown of organic matter. Another example of this is the investigation of energy
efficiency measures to be implemented during the RDC “facelift” by Chapman Facilities taking
place summer of 2016.
This food service equipment audit included reaching out to Southern California Gas
Company, with whom Chapman University is a client, for a certified service technician to
conduct a facilities walk-through and repair any malfunctioning equipment properly.
Also, a tour was taken with a Food Service Specialist from Sempra Energy’s “Energy Resource
Center” (ERC) in order to identify the most energy- and water-efficient appliances available for
purchase and the best practices to maintain them. This communication with and outreach led
to one of Sempra’s commercial service technicians, Melanie Winscher, to conduct Sempra’s
first sustainability consultation and walk-through for a SoCal gas account. Beginning in the
summer of 2016, Melanie will periodically service each gas appliance in RDC to repair and
retrofit them, as well as suggest upgrades as needed.

8.4.2 Areas to Improve

After examining the equipment in RDC, it was found that areas to improve can be
broken down into either operational or mechanical categories. Mechanical improvements can
be made to refrigeration, freezing, and heating equipment parts within appliances, and should
include regular maintenance by a certified technician, along with correct program settings, and
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proper cleaning by staff. Potential mis-calibration in refrigeration and freezing appliances were
observed with temperature logger use; re-calibration and repairing the internal thermometers
could greatly increase accuracy of temperature readings and solve issues with inefficient
settings. Operational inefficiencies center on a lack of knowledge of sustainability as a whole by
kitchen staff and management and could be improved upon with mandatory educational
seminars, regular efficiency training on equipment, and a “kitchen culture” of environmental
awareness spearheaded and monitored by management. Both operational and mechanical
improvements would decrease energy and water resource waste while providing significant
cost savings to the University.

8.4.3 Existing Gaps in Knowledge

Although it was possible to calculate an estimated value of electrical consumption for
RDC, the kitchen does not have its own sub-meter and therefore it is not possible to know the
exact electrical consumption of RDC within Sandhu Conference Center. A sub-meter should be
installed for the kitchen to aid with future audits’ data collection as well as for reference on
resource consumption of the kitchen. This will allow for improved sustainable management as
well as for detailed Simple Payback and Return on Investment calculations when considering
new equipment purchases-in terms of rebates and reduced overall energy consumption.
This audit attempted to install four water meters on large appliance end-pipes to
measure the volume/time flow of water waste. However, this was not completed because all
facilities’ plumbers were not able to spend the time to install the meters for data collection
purposes. To ensure future data collection of water waste from large end-pipes, these meters
should be required to be installed - either temporarily or permanently - on each appliance and
periodically examined for volume/time data.
As previously mentioned, it was not possible to gain survey data on behind-the-scenes
operations and staff observations due to Sodexo management preventing its staff from
answering the survey questions. Future sustainability efforts should include outreach to obtain
staff observations for a more complete analysis of what operations and mechanical errors can
be improved based on sustainability education and equipment training.

8.5 Recommendations
8.5.1 Low Cost/Effort

● Call Sempra Energy service technician for FREE equipment calibration and repairs once
per semester (utilize manufacture-specific/certified technicians only)
● Staff sustainability and orientation/training on efficient equipment operations
● Place all electric heating equipment on power strips and turn them off each night to
eliminate phantom loads
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● Add appliance timers for improved efficiency (ie: pre-heating ovens for baker’s shift in
the morning for reasonable periods of time)
● Turn off kitchen lights upon leaving
● Consolidate refrigerator items to not waste space; determine if its possible to
decommission certain refrigerators over the weekend when mealtimes are slower
● Turn off faucets when not in use; do not fill and drain sinks frequently
● Reduce standby/idle preheat times by better time management
● Close ice-machine door when making ice
● Replace ripped curtains and damaged spray heads on dishwasher and pre-wash station
● Log accurate temperature recordings on handwritten log sheets of refrigerators and
freezers
○ Set temperature according to inventory and health codes (e.g. fruit does not
need to be frozen to -19 degrees Celsius)
● Require Sodexo staff to take a workplace sustainability survey

8.5.2. Moderate Cost/Effort

● Replace gaskets and hinges on all refrigerators and ovens for a tight seal and mitigation
of thermal fluxes
● Commission Doyon rack oven (currently out-of-service from lack of programming)
● Use fishnick web calculator for EnergyStar cost-benefit analysis for each kitchen
appliance and create a list of “pre-approved” appliances for Chapman purchasing
department to use in making future kitchen appliance buying decisions
● Install an individual sub-meter for RDC electrical consumption
● Install occupancy sensors in kitchen and dining areas and replace all lights with efficient
LED bulbs
● Replace sink faucets with low-flow water heads and aerators
● Install, regularly rotate, and log data from end-pipe water meters
● If Chapman were to spend $625,000 on EnergyStar equipment to replace current
malfunctioning/ “Out of Service” appliances, it could reduce energy costs by
approximately $125,000/year and yield a payback in five years, which would leave a
remaining lifetime of each appliance an additional five years and a net profit of
$625,000 in energy cost savings.

8.5.3. High Cost/Effort

● Upgrade all large refrigeration, freezing, and heating equipment to be EnergyStar
certified (energy reduction by 30%)
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● Initiate a “Green Captain” position(s) for increased sustainability
awareness/management specifically to address energy, water, food, trash/recycling,
and monetary waste in all of the University’s food service facilities.
● Create a sustainability handbook for all kitchen staff and require a read-through upon
orientation
● Upgrade all small cookware to newer, more energy efficient materials for heat transfer
and insulation
● Require annual sustainability reports for all kitchen facilities created by managers to
track sustainability progress and achieve annual goals (i.e 20% energy reduction by
Summer of 2017)
● Install back-kitchen cameras for operational accountability
● Install designated circuit timer-relays for hardwired appliances to maximize time-of-use
energy rates

8.5.4 Future Areas of Research

Future research should focus on water waste data collection due to an inability to
collect such data during this audit. To reduce a large portion of water consumption in RDC by
the EnviroPure food digester, a closed-loop system is recommended to utilize the pre-wash
station’s grey water as the input water for the EnviroPure; this process should involve
consulting plumbers to understand what design would be most feasible and cost effective. An
individual sub-meter for RDC’s water consumption is highly recommended to allow for a more
accurate understanding of water resource demands as well as to understand the impact of
installing more water efficient appliances such as: replacing worn spray heads, installing low
flow faucets, replacing ripped wash curtains in the dishwasher, and fixing leaky sinks that won’t
turn off.
Optimal refrigeration and freezing temperatures for corresponding food groups and
health codes should be researched to aid in more efficient temperature settings of all
refrigerators and freezers. Building management software for gas, electricity, water, and the
HVAC system should be researched and implemented for more informative operations and an
increased mechanical understanding real-time data of kitchen systems as a whole.
The Return on Investment of a “Green Captain” position should be researched in the
future to aid in operational and mechanical efficiency flaws and to increase overall
sustainability efforts and green “kitchen culture.” This position will not only be involved with
overseeing operational issues such as appliances left “on” when not in use, but also aid in
educational leadership for all dining services staff to boost efficiency and reduce waste.
Finally, battery energy storage should be investigated for use in peak-load shaving and
time-of-use shifting to receive optimal tiered electrical consumption rates and aid in the
reduction of overall electrical bills. With high daily energy loads from commercial kitchen
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facilities, energy storage investments could provide significant payback in relatively short time
frames if coupled properly with utility rebate programs.

8.5 Contacts

1. Mackenzie Crigger, Sustainability Manager, Chapman University Facilities Management
(crigger@chapman.edu, 714-997-7370)
2. Dustin Fitch, Sodexo Operations Manager, Chapman University
3. Andrew Gibson, Food Service Equipment Technical Specialist, Sempra Utilities-Energy
Resource Center Food Services
4. Melanie Winscher, Commercial Service Technician, Sempra Utilities
5. Blaine Waymire, Account Executive, Southern California Gas
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8.7 Appendices

Figure 8.20: Walk-in Freezers and Walk-in Refrigerators

Figure 8.21: 2-Door Chiller
(Refrigerator), also found as similar 3Door Chiller versions in RDC

Figure 8.22: Icemaker

163

Figure 8.24: Reach-in Refrigerator (3 Door)

Figure 8.23: Rack-Oven

Figure 8.25: Fryer (American Station)
Figure 8.27: Steamer

164

Figure 8.26: Combi/Convection Ovens (left)
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