Energy Savings at the City of
Montpelier Water Resource
Recovery Facility



City of Montpelier Water Resource
Recovery Facility



2008 average daily electric usage was
5,040 kilowatt-hours

2013 average daily electric usage was
4,230 kilowatt-hours (16% reduction)

Second half of 2014 was
3,350 kilowatt-hours

34% reduction since 2008, which should
translate into ~$75,000 year in savings

Oil usage reduced over 50% from 2010 to
present



Facility Parameters

1964 Primary Facility, two 123,000 gallon
anaerobic digesters

1982 Secondary Treatment

— 3.97 Design Flow
— BOD 3,640 |bs/day
— TSS 3,960 lbs/day

1999 Anaerobic digesters reconditioned/Komline
Sanderson Belt Filter presses (two, one GBT)

2001 330,000 gallon anaerobic digester

2002 Phosphorus upgrade 0.8 mg/L phosphorus
limit (4.4 mg/L 2014 influent average)

2002 Septage/Leachate receiving



e 2007 UV disinfection from gaseous chlorine
and gaseous sulfur dioxide

e 2008 53 kW solar panel system/effluent pump
station

» 2008 Staff reduced from 7 to 6 operators/
S300,000 yearly deficit

2009 6 to 5 operators

e 20105 to 4 operators/l became Chief
Operator/Energy Conservation enacted/

increased septage leachate receiving/cross
training/better morale






























Easy stuff

Fixed Digester Gas System
New burner head installed on boiler
Cost was approximately $10,000

Environmental benefits as the flare had not
worked since 2004

No maintenance on digesters since 2001

Oil usage dropped from over 30,000 gallons a
year to approximately 15,000 gallons a year

Installed S5 toggle switch to lock out oil in
summer



Heating Generator Building



Heating Generator Building

* New Assistant Chief Operator/mechanic for
previous 35 years stated that we should look
into getting a block heater for the generator
as the building is uninsulated and we were
using 50 to 100 gallons of oil from the
generator belly tank heating the building.
Turned down thermostat to 40 degrees F.



Email from Efficiency Vermont 2010

Good to meet you yesterday. Thanks for the informative tour of your
plant. There are opportunities for energy savings we should pursue.

The data loggers are available at this time and | think we should get them
installed as soon as we can. | will scheduled 4 loggers. | think we should
install them on the 75 hp blower, 40 hp blower and the screw. We can
discuss the 4th meter at the time of installation. It takes about 15 minutes
to install a meter. The majority of that time is opening the cabinet. The
meters will measure volts, amps, power factor and kW with a date and
time stamp. | will schedule them for at least 3 weeks. Also | will bring a
spot kW meter so we can measure other loads that do not change with
time. Specifically that mixer you pointed out that no longer has a function.
Incidentally if that 2hp mixer is loaded to 75% it costs $1,591/year to
operate. | realize there is an element of risk and some cost to remove the
mixer thus | am willing to pay you to remove it.

Attached is our metering agreement. | will need a signed copy before the
meter installation.



Chemical Mixer

Mixer was at discharge of aeration tanks to
mix sodium aluminate as it was added to
process

Cost approximately $1,500 per year to operate

Concern about process as turbidity had gone
up before, talked to Lab Tech

Efficiency Vermont paid S350 to remove









Facility Energy Use



Facility Fuel Use







































Major savings

We had operated Aeration Tank Dissolved Oxygen
setpoint at 4.0 mg/L due to S. Natans. Reduced
setpoint to 2.0 mg/L and closely monitor tanks

We operate one 75 HP Aeration Roots Blower year
round on VFD. For 8 months a year we operated a 40
HP Roots Blower with it. We programmed it so it is
now on dissolved oxygen (D.O.) setpoint control
instead of always on. This has reduced the runtime
from 24 hours a day to approximately 5-10 hours per
day Monday-Friday, during peak loading days and it is
now off on weekends

Turned off Bio-filter water heater, coils failed after
audit

Turned off 40 HP Blower to septage and leachate
tanks; monitored results; per positive results have left
it off



Savings

Switched effluent sampling location: turned off 1.5
horsepower effluent sample pump which was
operating 24 hours a day

Eliminated the use of two positive displacement 5 HP
diadisk pumps from one hour per day by adding pipe

Replaced existing air conditioning units with energy
efficient, energy star, heat pumps (August 2014) which
will reduce boiler usage during fall and spring months

The domestic hot water heater in the main office
building was found to be a 240 volt unit that was
improperly installed on a 208 volt breaker. The unit
was removed and replaced by a tankless instant on
propane



Savings

Pump Station Heater Adjustments completed
Honeywell thermostat settings optimized

Transitioned to ManagerPlus maintenance program
(completed January 2014) from written records,
improving maintenance and thus efficiency of
equipment

Switch from V-belts to notched belts: screw pumps and
ROOTS blowers

The fan speed on the biofilter was reduced
(approximately 25%) using the VFD in the unit

Fixed leaking air blowoffs for aeration blowers
Stopped project to heat UV building



Savings

Installed new more efficient primary pump, 6 inch Penn
Valley replacing 4 inch Penn Valley which cut pumping time
down from roughly 7 hours per day to 3.5 hours a day

Installed new RAS flow meters. Found out one pump has
harder time pumping, pumps now on flow pacing control
using VFD’s instead of fixed speed operation, this will
reduce power consumption and should thicken RAS
concentrations at night which will then reduce gravity belt
thickener run times

Operated one lifting screw this last winter instead of two,
rotated screws when temperature was above 32 F

The three lifting screws are now on the transducer controls
instead of the floats. Since it also all on SCADA now we
were able to fine tune the on/off points and have
adjustable delays so the lag screw is now activated less
which also saves energy



Net Zero Montpelier selected as semifinalist in $5 million energy prize

News Release — City of Montpelier
Jan. 14, 2015

Today, Montpelier officially advances to the Semifinal round of the
Georgetown University Energy Prize (GUEP), a national competition that is
challenging communities across the U.S. to rethink their energy use. At a
press event in Washington, D.C. today, Montpelier was announced as one
of the 50 communities who are leading the way on energy efficiency.

“Montpelier has set an ambitious goal to eliminate or offset fossil fuel use
in the Capital City completely in 15 years,” said Montpelier Mayor John
Hollar. “Supported by the Montpelier Energy Advisory Committee (MEAC),
our goals will be reached as we come together as a community to change
our energy use habits. The GUEP opportunity not only provides even more
motivation to act but an opportunity to collaborate with two other
Vermont communities to achieve our goals. We look forward to rolling up
our sleeves and moving ahead.”

District Heat online winter 2014-2015, using wood chips to heat parts of
City
















































RESULTS

2008 average daily electric usage was
5,040 kilowatt-hours

2013 average daily electric usage was
4,230 kilowatt-hours (16% reduction)

Second half of 2014 was
3,350 kilowatt-hours

34% reduction since 2008, which should
translate into ~$75,000 year in savings
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FY Fuel Oil Gallons
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Upcoming

2015

Electrical Monitoring tied to SCADA
Total Expected Cost of the submetering installation $12,300
Cost Share to be paid by Efficiency Vermont $4,000

| have gone through the economics of a peak load reduction project and here is what | have found:

Per below, the cost to set up the metering and software system to provide real time kW
output at or near your desk is $12,344

For 2014 your average monthly peak load was 246 kW
If a target of 225 kW was set and achieved, yearly billing savings would have been $3,800
If a target of 200 kW was set and achieved, yearly billing savings would have been $8,240

Efficiency Vermont is prepared to offer $S4,000 to the cost of this project, bringing your
effective cost down to $8,344

Paybacks would, be roughly, 2.2 years at the 225 kW level or 1 year at the 200 kW level

Of course, you may set your own targets. Our only requirement is a good faith effort to meet
a serious target.

You may find other benefits to your process and/or savings opportunities due to this system
which we hope you would share with us.



Hardware: $9,944.00 includes window
enclosure for 12-channel meter, meter with
Modbus TCP protocol, 36 CTs (12 breakers x 3
CTs per breaker).

Installation- Electrical: $900.00 includes
mounting and wiring meter enclosure,
installation of CTs in Main Distribution Panel,
conduit and wire to existing PLC panel for
connection to network.

Software- $1,500.00 includes Driver
Installation, Driver Configuration, Database
creation, Graphics, Historical data collection,
trending (no reporting- reporting requirements
undefined).



Upcoming
Replacement of 75HP Roots Blower

Hi Bob —

| have gone over the analysis from Aerzen. Based on the usage that was measured at the
audit and including the reduction gained from the vfd’s, the aerator pumps current
usage is approximately S42,600 per year. Aerzen’s curves show roughly a 20% reduction
using the hybrid system (we can nail this down closer if need be). This would save
around $8,500 per year. The hybrid system cost is $76,700. Subtracting the $9,000 you
must pay for another pump anyway, the net is $67,700. So you would spend this
amount to save $8,500 yearly. There may be other costs, maintenance, depreciation,
etc., I’'m missing. And Efficiency Vermont could contribute to this project. My question
to you is does this economics work for your facility (8 years before incentives). Or
conversely, what would it take to make this work?

Thanks.
Josh









Dear Governor’s Award Applicant,

| am pleased to inform you that you have been chosen to receive a Governor’s Award for Environmental Excellence.
On behalf of all Vermonters, we thank you for your efforts to protect and enhance the state's environment.
Congratulations on your achievements. We are in the process of finalizing a venue and date for the awards ceremony.
You will be receiving this information along with an official letter from the Secretary soon. In the meantime,

I am putting together an article for the Vermont Business Magazine’s June issue.

Could you please send me either a logo of your organization, a photo of the people that were involved in the project
or a photo of something that represents your project to be included in the article?

Please email this to me by Tuesday, May 12'". Please let me know if you have any questions or concerns.

Sincerely,

Maura Mancini

Environmental Assistance Office

Department of Environmental Conservation

1 National Life Dr. — Davis 1

Montpelier, VT 05620-3704

(802) 522-0218

o

VERMONT



From: Claudon, Lynnette [mailto:Lynnette.Claudon@state.vt.us]
Sent: Thursday, May 21, 2015 4:19 PM

To: BOB FISCHER

Cc: Pelosi, Robert

Subject: Montpelier CWSRF Project

Hello Bob,

| am writing to find out if in the proposed PList project for Montpelier, if you might
be willing to pilot our energy cooperation efforts with efficiency Vermont? If the City
is in agreement, then they would co-review the project with FED for efficiency
purposes.

Please let me know what you think and if you’d want to meet to discuss it further.
Thanks,

~Lynnette



SOME FREE TOOLS FROM THE INTERNET

Thanks Bob. I've entered flow values into the tool, which translates to an
Energy Star score of 63 (out of a 1-100 scale). This is based on the last fuel
entry of 6/30/2014, so your score has surely improved drastically over the
past ~year.

If the power generated from your solar array is feeding into the plant and
offsetting any of the electric usage on your bill—I know folks from MEAC
are looking into this—we’ll also want to include electricity consumption
from this as well. The tool is intended to measure all energy inputs to
WWTF operations.

Take a moment to review the attached Data Verification Checklist to
ensure I've captured everything accurately. Then we can work to refine

values as we go forward.

-Tim












