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UNI Department of Residence Renovation Project 

DNR Contract No. 00-6124-01 

Second and Final Report 2000 
 

 

Covers cumulative tasks (as defined in contract, Article V.  Scope of Work) from 

beginning of first quarter on October 1, 1999 to the end of the fourth quarter on 

September 30, 2000. 

 

5.1 The Contractor must implement the energy management improvements at this 

facility for a total of at least $50,000. 

 

Over the period from October 1, 1999 to September 30, 2000, the University of Northern 

Iowa (UNI) and the Cedar Falls Utilities have invested $222,080.44 in the renovation 

project.  See section 5.8 for itemized budget. 

 

5.2 The Contractor will select a specific project(s) or a specific facility(ies) which: 

 create opportunities for the implementation of energy management 

improvements (EMIs); 

 have energy tracking information from before and after improvements 

to provide verifiable comparison data (relating to EMI project); and 

 are located prominently within the University to maximize the project’s 

showcase potential. 

 

Over the duration of this contract, three dormitory buildings in the heart of the campus 

were selected.  They are: 
 

 Shull Hall (418 students; 211 rooms) 

 Rider Hall (424 students; 213 rooms) 

 Hagemann Hall (400 students; 204 rooms) 
 

Extensive changes were implemented in the lighting systems of Shull and Rider Halls.  In 

Shull Hall, changes were made in 70 rooms, each of which had a fixture containing two 

100-watt incandescent bulbs.  Each bulb was replaced by a T-12 34 watt fluorescent bulb. 

Thus, in total, 140 fluorescent bulbs were installed.  For Rider Hall, lighting changes 

were made in 200 rooms, in which a total of 400 T-12 34-watt fluorescents replaced 

incandescents.  The sum of T-12 bulbs installed in both dormitories totaled 540. 

 

In Hagemann Hall 286 single-pane windows (each with an area of 20 square feet) have 

been replaced with double-pane, low emissivity windows. 

 

5.3 The Department will provide funds, up to but not in excess of the contract 

amount, to complete engineering design, and any other professional services 

which may include installation, labor, student graduate work, and other 
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research/other educational opportunities, related to the implementation of EMIs 

in the above selected project(s) or facility(ies). 

Matching funds contributed to the project by UNI’s Department of Residence and the 

Cedar Falls Utilities are itemized in section 5.8.  UNI is requesting a final payment of 

$25,000 from the Iowa Department of Natural Resources (IDNR) to cover the costs 

shown in Table 1. 

 

Table 1 

Funds Requested from IDNR/U.S. DOE 

for Energy Efficiency Implementation at UNI 

 

Item Cost 

Labor: installation of 280 T-12 34 watt fluorescent bulbs $  6,913.20 

Labor: installation of 286 doubled-paned windows $38,749.00 

CEEE staff time: 57.9 hours @ $74.92 per hour
a,b

 $  4,337.80 

Total:  $50,000.00 

1
st
 payment received May of 2000: -$25,000.00 

          Remaining Balance Due: $25,000.00 

 
a
Includes fringe benefits at rate of 24 percent of salary. 

b
Total CEEE staff time allocated to project was 60 hours; the residual 2.1 hours ($157.33) is credited 

to matching funds. 

 

5.4 The Department will provide assistance in financing, as requested by the 

Contractor, to ensure the implementation of the identified improvements. 

 

Funds will be provided by the Department pending approval of this report. 

 

5.5 The Contractor will provide a timetable for implementation and completion of 

the project, with the timetable beginning with the completion of the project plan 

and signing of the contract. 

 

This task has already been completed (see Article VI, “Milestones” of contract). 

 

5.6 The Contractor will provide a brief description of all organizations, groups, 

and/or employees involved with the project. 

 

Three organizations have been involved in this project: (1) UNI’s Department of 

Residence (DOR), which manages and provides building maintenance for all on-campus 

dormitories; (2) UNI’s Center for Energy and Environmental Education (CEEE), which 

provides public outreach for a variety of issues on energy efficiency and renewable 
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energy; (3) Cedar Falls Utilities (CFU), which is a municipal utility serving the Cedar 

Falls community. 

5.7 The Contractor will provide proposed promotional/information activities. 

 

In the first written report, we sent to IDNR a feature newspaper article on the CEEE in 

which is described the UNI work on student dormitories (“Warming worries,” 

Waterloo/Cedar Falls Courier, Sunday, March 26, 2000, pg. 1). 

 

With the completion of the project, CEEE, in consultation with CFU, IDNR, and UNI’s 

Office of Marketing and Public Relations, will produce materials in the form of brochures 

and displays to widely publicize the results of efficiency implementations.  Brochures 

will be sent to all department heads and administrators on campus.  We will develop an 

external mailing list, again in consultation with CFU and IDNR, for wide distribution in-

state.  A display will be featured in the rotunda of CEEE; and may be loaned for display 

to other sites on campus, at CFU, libraries, IDNR, and other public places. 

 

In addition, CFU will include a summary of the project in its newsletter, and CEEE will 

publish it in its newsletter and biennial report.  We will submit articles for publication in 

newspapers, and include it in any other promotional media formats as appropriate. 

 

5.8 The Contractor will provide an itemized budget including financial involvement 

other than the Department contract (including “in-kind” contributions).  Both 

the amount and percentage of total costs that are federal funds must be clearly 

stated. 

 

UNI’s DOR and CFU shared the capital costs for the installed lights, and DOR alone paid 

for purchase of the windows.  CFU staff invested significant time inventorying and 

monitoring energy usage before and after implementation, and calculating dollars and 

energy saved.  The balance of CEEE staff time not supported by IDNR funds (see Table 

1) also contributed to matching funds.  The total, itemized contributions to the project are 

shown in Table 2 (see page 4) with a grand total of $222,080.44. 

 

5.9 The Contractor will provide to the Department monthly telephone progress 

reports by the tenth day of each month, in accordance with the contract, 

throughout the construction phase of the project to the Department. 

 

This task is being achieved via conversations between IDNR and CFU personnel. 

 

5.10 The Contractor shall submit to the Department written quarterly progress 

reports and quarterly billing invoices.  Quarterly progress reports shall cover 

what has been accomplished in Article V.  These quarterly reports shall also 

include four (4) copies of all materials produced under the Contract, and copies 

of any media coverage of the Project. 

 

This task has been completed on an ongoing basis. 
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Table 2 

Matching Funds Contributed by the UNI Department of Residence, 

Cedar Falls Utilities, and the Center for Energy and Environmental Education 

 

Description Amount 

Purchase: 280 T-12 34 watt fluorescent bulbs
a,
 $7,459.11 

Purchase: 286 double-paned windows
b
 $212,384.00 

CFU staff time: 35 hours @ $8.00/hour $280.00 

CFU staff time: 25 hours @ $8.00/hour $200.00 

CFU staff time: 50 hours @ $23.00/hour $1,600.00 

CEEE staff time: 2.1 hours @ $74.92/hour $157.33 

Total contribution of matching funds $222,080.44 

 
    a

DOR contributed $4,030.11; CFU contributed $3,429.00 in rebates. 

    
b
Paid in entirety by DOR. 

 

5.11 The Contractor will implement the identified energy management 

improvements, which have been determined to be cost-effective by simple 

payback, or if appropriate, life cycle cost analysis (LCCA). 

 

Staff from CFU and CEEE conducted lighting audits in Shull and Rider Halls.  Before the 

new light installation, the total of 280 light fixtures had a power rating of 54 kilowatts 

(kW) and consumed an estimated 70,200 kWh of energy per year.  With the new light 

fixtures, the power rating was reduced to 19.71 kW with an estimated consumption of 

25,623 kWh per year.  Thus, the reduction in electricity for lighting is estimated to be 

44,577 kWh/year, corresponding to a 63.5 percent reduction in energy consumption. 

 

Moreover, a T-12 34 watt fluorescent bulb has an average lifetime 11 times longer than a 

comparable 100 watt incandescent light bulb.  Thus, the switch to 560 fluorescent bulbs 

avoids the purchase of 5,940 (i.e., 540 x 11) incandescent bulbs over the lifetime of the 

fluorescent bulbs. Assuming that the incandescent bulb costs $0.75 apiece and the saving 

is $4,455 over the lifetime of the T-12 bulb.  Assuming the latter has a lifetime of 

approximately 10 years, the DOR saves $446/year in avoided purchase of incandescent 

bulbs.  Savings partitioned between Shull and Rider Halls come to $115.63/year for 

Shull, and $330.37/year for Rider Hall. 

 

Personnel under the supervision of the DOR replaced 286 single-pane windows in 

Hagemann Hall with low-emissivity double-pane windows.  It is estimated that before 

replacement, energy for space heat in the building required 2,064 million British Thermal 
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Units (MMBTU) per year.  After replacement it is estimated the heating requirements 

declined to 635 MMBTU/year, corresponding to an energy reduction of 69.2 percent.  

The energy source for space heating is co-generated steam from UNI’s coal-fired power 

plant.  The amount of electricity required to produce the space heat was estimated 

assuming: (1) the overall efficiency of electricity production is 33 percent; and (2) the 

efficiency of conversion of steam to space heat is 50 percent. 

 

Given the above assumptions, an economic analysis was undertaken to determine 

payback times for the labor and capital investments.  The net costs of implementation in 

the three dormitories were calculated, and are shown in Table 3.  These costs are offset 

by savings in the annual cost of energy consumed and purchase of light bulbs avoided, 

the determination of which allows for calculation of the “payback period” (years required 

to pay back the initial investment costs).  These figures are provided in Table 4. 

 

Table 3 

Costs of Implementation of Energy Efficiency Measures 

in Three UNI Dormitories 

 

Facility Labor ($) Capital ($) Total Cost ($) 

Shull 3,829.94
a
 2,522.93

b
 6,352.87 

Rider 8,160.00
c
 4,936.18

d
 13,096.18 

Hagemann 40,247.39
e
 212,384.00

f
 252,631.38 

Total 52,237.33 219,843.11 272,080.44 

 
a
Includes contribution from IDNR of $3,238.24, from CFU staff time of $539.26, 

and from CEEE staff time of $52.44. 
b
Includes contribution from DOR of $1,633.93, and from CFU rebate of $889.00. 

c
Includes contribution from IDNR of $6,566.82, from CFU staff time of $1,540.74, 

and from CEEE staff time of $52.44. 
d
Includes contribution from DOR of $2,396.18, and from CFU rebate of $2,540.00. 

e
Includes contribution from IDNR of $40,194.94, and from CEEE staff time of  $52.45. 

f
DOR covered entire expense. 

 

The numbers in the table probably overestimate the costs and paybacks of the 

implemented measures.  The purchase of the double-paned windows accounted for nearly 

95 percent of the total capital investment, but they replaced an antiquated stock of 

windows that was in need of replacement regardless of any considerations of improved 

energy efficiency.  With a lifetime of 30 to 40 years, the new windows will pay for 

themselves from the savings in energy costs.  This would not be the case if new single 

pane windows had been installed. 

 

Another consideration is that the price of electricity in Iowa is low compared to the 

national average.  At the rate quoted in this report ($0.033/kWh) is about half of the 
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national average of between $0.06 to $0.07/kWh.  A doubling in the cost of electricity 

would yield payback periods half as long as those quoted in Table 4. 

 

Table 4 

Economic Analysis of Energy Efficiency Implementation 

 

Facility 
Costs   

($) 

Energy 

Savings 

(kWh/yr) 

Cost 

($/unit 

energy) 

Dollar 

Savings 

(per yr) 

Bulb 

Savings 

(per yr)
 

Payback 

Time 

(yrs)
b 

Shull   6,352.87 11,557
 

$0.033
 

$381.38 $115.63 14.2 

Rider 13,096.18 33,020
 

$0.033
 

$1,089.66 $330.37 8.7 

Hagemann 252,613.38 418,400
b 

$0.016
 

$6,701  37.7 

Total 272,080.44 462,977 $0.018 $8,172 $446 31.6 

 
a
Savings related to avoided costs per year in the purchase of 5,940 100 watt incandescent bulbs. 

purchases of light fixtures and windows, plus the labor costs for installing them. 
b
Equals “costs” in second column, divided by the sum of “dollar savings” (column 5) and “bulb 

savings (column 6). 

 

Since the IDNR and CFU contributed funds to support the labor costs and CFU some of 

the capital costs (i.e., CFU rebates), the real costs incurred by UNI are lower than those 

quoted in Table 4.  As shown in Table 5, the total costs to UNI are reduced to 

$216,414.11 with an overall payback period of 25.2 years. 

 

Table 5 

Economic Analysis of Energy Efficiency Implementation 

(solely for costs paid by UNI) 

 

Facility 

Cost of  

Implemention
a
 

($) 

Energy 

Savings 

(kWh/yr) 

Dollar 

Savings 

(per yr) 

Bulb 

Savings 

(per yr)
 

Payback 

Time 

(yrs) 

Shull        1,686.37 11,557
 

$381.38 $115.63 3.4 

Rider        2,448.62 33,020
 

$1,089.66 $330.37 1.7 

Hagemann 212,436.45 418,400
b 

$6,701  31.7 

Total 216,571.44 462,977 $8,172 $446 25.1 

 
a
Includes purchases of light fixtures and windows, plus the labor costs for installing them. 

b
Represents 1,429 MMBTU expressed in equivalent kilowatt hours per year. 

 

In addition to the dollar savings, there are substantial environmental benefits (Table 6) in 

terms of reduced tons of coal burned, and reduced emissions of carbon dioxide (CO2), 
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sulfur dioxide (SO2), and nitric oxide (NO).  (See Annex for graphical representation of 

these benefits.)   Currently, there is no monetary penalty for releasing CO2 to the 

atmosphere, although this may change in the coming decades.  SO2 and NO are regulated 

under the Clean Air Act (CAA).  A mechanism of “emissions trading” has been 

established for SO2.  This allows an emitter of SO2 to exceed the standard established by 

the CCA, provided that it pays another source whose emissions are below the CAA 

standard.  The emissions “credit” for SO2 is currently about $150/ton.  Proponents of an 

analogous carbon credit estimate it would be about $20/ton.  These numbers allow a 

rough estimate of the returns that would accrue if monetary credits were provided for 

reducing emissions; viz., $9,700/year for carbon (485 x $20), and $855/year for SO2 (5.7 

x $150).  These savings, in addition to the savings in energy costs of $8,618 discussed 

previously, yield a total annual saving of $19,173 that would lower the payback time for 

a total investment of $272,080.43 to 14.2 years. 

 

Table 6 

Annual Emission Reductions from Implemented Energy Efficiency Measures 

 

Parameter Original Value 
Value after 

Implementation 

Reduction Relative 

to Original 

MMBTU
a
 2,064 635 1,429 

KWh
b
 674,853 211,629 463,223 

Tons Coal 288 90 197 

Tons CO2 707 222 485 

Tons SO2 8.3 2.6 5.7 

Tons NO 2.8 0.9 1.9 

 
 

a
 Millions of British Thermal Units per year required for space heating in Hagemann Hall. 

 
b
Total equivalent kilowatt hours per year expended for heating and lighting in three halls. 

 

5.12 The Contractor will provide annual energy consumption and savings to the 

Department, for a length of time to be mutually agreed upon. 

 

Cumulative energy consumption and savings, and environmental benefits have been 

tallied for agreed upon implementation plan. 
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Visual Display of Environmental Benefits 

from Implementation of Energy Efficiency Measures 

in Three Residence Dormitories on Campus 

of the University of Northern Iowa 

Cedar Falls, Iowa 

Second Half for the Final Report 
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Environmental Benefits from Implementation

 of Energy Efficiency Measures

in UNI Campus Residence Halls

New 212 180 222 260 173

Previous  675  575  707  828  552 

MWh Half Tons Coal Tons of CO2 Pounds SO2* Pounds NO*

 

* To fit on the scale, actual pounds of SO2 is divided by 20, and actual pounds of NO is divided by 10. 


