




I. Introduction and Background

The RET AP team of William Rois and Rin Porter conducted an energy use and waste

reduction assessment of the Brainerd City Hall located at 501 Laurel Street, Brainerd, Minnesota, on

July 10, 2008. The RETAP team met with Mark Ostgarden, City Planner, and Jeff Hulsether,

Maintenance Supervisor, and then toured the building with Mr. Hulsether. A follow- up meeting was

held on September 5 with Rin Porter and Norm Ledeboer from RETAP, and Mr. Ostgarden and Mr.

Hulsether from the City of Brainerd.

EXECUTIVE SUMMARY

Based on the site visits and analysis of the past twelve months utility bills, RET AP believes

there are significant opportunities for energy savings and reduction of waste. These are summarized

below with more descriptive information under Section V of this report.
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Hire an experienced HV AC contractor to evaluate the serviceability of the heat pumps and the

entire HVAC system regarding number of air handlers, cooling condensers, variable

frequency drives on some motors, number and control of zones, energy management system
controls and overall efficiencies of the systems.
Consider ways to reduce demand on the electrical system by spreading out the start- up of

equipment and lights over a one half hour period. Such a procedure can save $ 10 per KW,

per month, when demand is reduced.

Set up a quarterly cleaning schedule of the baseboard registers, to provide better heat transfer.

Consider installing sun control window film on the east, south and west windows to reduce

solar heat gain and UV damage to furnishings in summer, but will allow solar gain in winter.

Consider installing a back- up generator to operate essential systems during a power outage.
Consider replacing all existing lighting with more efficient systems, and also consider

reducing the " light density" in watts per square foot, as discussed below in Section V.

Lighting consumes approximately twenty five percent of electrical energy. These changes
can provide energy savings of approximately $ 1, 500 and $ 1, 000 per year, respectively.
Consider installing separate HVAC systems for the computer server and map/plan storage
rooms, to control temperature and humidity within acceptable ranges.

Check all exterior doors for tightness and plumb and replace weather stripping.
Consider using office paper made from recycled content materials and instituting a recycling
program for the entire building.
Add a layer of insulation to the water heater and adjust the temperature setting to 115 degrees
F. Typical payback is one to three years.

Consider replacing exit signs with Light Emitting Capacitor (LEC) technology. These use

approximately 0. 3 watts each versus 3. 0 watts for LEDs and 12 watts for CFLs.

Consider installing low flow and automatic shut- off plumbing fixtures. Typical payback is

three to five years.
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There is no back- up power generator.
Mr. Hulsether does not think that the motors that operate the HV AC have automatic shut- offs

for power outages.
The square fluorescent lights (T -5) are flickering in almost all the offices. This is bothering
the staff.

The computer server room gets too hot. The air conditioning is not keeping it cool enough,
and the air conditioning unit freezes up.

There is too much humidity in the basement due to outside air infiltration. One of the rooms

had a small dehumidifier operating, but that was not sufficient to take care of the entire floor.

The public exit doors from the basement level leak. They are not sealed and humidity enters

through the air spaces.

Essentially all of the above items are addressed in this assessment report and if recommendations

are accomplished, many of these concerns would go away).

V. RETAP Recommendations for Energy Savings

The City should hire an experienced contractor ( such as Johnson Controls or Siemens) to

evaluate the serviceability of the heat pumps and whether they should be replaced or repaired,
and consider an overall Energy Management System to control all the HV AC equipment,
including air handlers, cooling condensers, variable frequency drives and automatic shut- offs

on motors. The usual life of a heat pump is 12 years and these units are already 16 years old.

RETAP believes replacement of the system is needed. Additional zone controls should be

installed along with the new heat pumps. To control the temperature in the offices, the

thermostats/ zone controls should be installed where there are no partition obstructions. Water

source pumps can be added to the existing water loop, each with its own thermostat for zone

control. Proper humidification control should be considered when the new zone control

system is designed. If the City deals with a large company, they could possibly obtain a

performance contracting plan that would provide for new equipment and regular maintenance

but require no outlay of additional funds for five to ten years.
Another funding alternative can also be considered. Minnesota' s Energy Investment Loan

Program (" EILP"), managed by the Minnesota Department of Commerce, will finance up to

50% of the loan principal at 0% interest for qualifying renewable energy, energy efficiency or

energy conservation " capital improvement" measures in existing buildings. The measures

must have a simple payback of 10 years or less and cannot exceed $ 500, 000 per project.
EILP participation is limited to a 5- year amortization. EILP will participate with private
lenders, who are identified by the participants. Participants most often have used Tax- Exempt
Lease Purchase Agreements as the financing vehicle. Minnesota cities, counties, townships,
hospitals and K- 12 schools are eligible for this subsidized interest rate program. Contact Amy
Bicek, Minnesota Department of Commerce, ( 651) 296- 2429; amy. bicek@state.mn. us for

more information.

The baseboard registers were observed to be covered with a layer of dust. Register fins

should be cleaned quarterly for maximum heat transfer/ conduction.

The City should consider installing reflective, sun control film on the south and west windows

to reduce solar heat gain and UV damage to furnishings in the summer, but allowing solar

gain in winter. Typical cost for doing this is $ 7 to $ 9 per square foot of glass, but can provide
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and appointing a Sustainability Coordinator to oversee energy efficiency, energy reduction,

and waste reduction etTorts for the City Hall.

The City should consider replacing exit signs with Light Emitting Capacitor (LEC)

illumination. These use approximately 0. 3 watts each versus 3. 0 watts for LEOs and 12 watts

for CFLs and 20 watts for incandescent lamps. See the web site under Section VI.

The City should ask utility representative what the power factor ( PF), on the electrical system
is. IfPF is below 90 percent, the City may be paying a penalty for electricity.
The City should look for ways to reduce demand by spreading out start- up of equipment and

lighting over a one half hour to one hour time period each day. Demand charges average

800 per month and are approximately $ 10 per kW per month, so a 10 kW reduction of

demand would save $ 100 per month on the electric bill.

Long- Range Planning

Mr. Ostgarden mentioned that because the City Hall is at capacity, an addition is being
considered. The City owns several buildings including the City Hall, police department, fire

department, street garage, ice arena, and two parks buildings. We recommend that space in

each of the buildings be evaluated and a master facilities plan devised to guide future

expansion. An architect can assist the city planner in determining whether options such as

new construction, remodeling, leasing, or purchasing additional space are best for the next 5

to 10 years, given the growth that is expected in Brainerd.

VI REFERENCES AND CONTACTS

A. EgressTech web site, www.LimeLite. com and LightPanel Technology,
www.lightpanel. com web site for Light Emitting Capacitor ( LEC) exit signs.

B. Minnesota Waste Wise; www. mnwastewise. org

C. Green Guardian; www.greenguardian. com

D. Magic Flush; www. magicflush.com

E. Contacts:

RETAP

Rin Porter, 320- 594- 7067. rporter((V,rea- alp.com

William Rois, 605- 636- 6461, lazyours(a)tnics. com

Norm Ledeboer, 763- 544- 5625, medlakeledeboers((V,aol.com

Gordon Amundson, 651- 486- 2915, amundOO 1 ((V,umn.edu

Brainerd City Hall

Mark Ostgarden, mostgardenra)ci. brainerd. mn.us

Jeff Hulsether. ihulsether((V,ci. brainerd. mn. us

8




