
ECM Facility Description  Price  Total Utility Savings ($)  O&M Savings ($)  Rebates ($)  Total Cost Savings ($) 

21C Chiller Replacement 21C

Replace existing chiller "CH-1" at 21C Library with new air-

cooled chiller. Integrate new chiller into the Building 

Automation System.  $ 717,537  $ 2,967  $ 12,945  $ -    $ 15,912 

21C Install Hot Water Pump VFDs 21C

Install Variable Frequency Drives (VFDs) on hot water 

pumps to provide variable flow pumping to reduce energy 

use during part load conditions.  $ 17,068  $ 1,202  $ -    $ -    $ 1,202 

21C Controls Upgrade 21C

Upgrade existing controls system and convert from 

pneumatic controls to DDC. Also, replace pneumatic 

control valves, integrate controls into a new BAS system, 

install VFDs on AHU fans, install VAV conversion kits on 

VAV boxes with pneumatic valves, and perform RCx 

controls optimization measures.  $ 774,676  $ 820  $ -    $      37,600  $ 820 

21C VAV Box Conversion Kits 21C
Upgrade/replace VAV boxes that have obsolete 

pneumatic control valves.  $ 498,200  $ -    $ -    $ -    $ -   

21C Install Fan VFDs
21C

Install VFDs on AHU fans that currently have inlet guide 

vanes.  $ 17,068  $ -    $ -    $ -    $ -   

21C Test and Balance 21C
Test and balance airside & waterside equipment to ensure 

proper flow rates as per design intent.  $ 249,389  $ -    $ -    $ -    $ -   

21C RCx 21C
Optimization of control systems to reduce energy use and 

ensure building systems operate as intended.  $ 68,635  $ 19,882  $ -    $      22,050  $ 19,882 

21C Smart Irrigation Controls 21C

Upgrade existing irrigation controllers to have remote 

access and smart capabilities with evapotranspiration 

control.  $ 2,581  $ 2,554  $ -    $ -    $ 2,554 

LED Lighting Updgrades 21C
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 503,839 

PPLD Building Envelope Improvements 21C

Air sealing, weather stripping, and weatherization 

measures to reduce infiltration through the building 

envelope and improve occupant comfort.  $ 239,978  $ 8,252  $ -    $ -    $ 8,252 

PPLD Domestic Water Infrastructure Upgrades 21C
Replace and recommission flush valve kits on toilets and 

urinals. Install flow restriction devices on sinks.  $ 135,465  $ 5,525  $ 404  $ -    $ 5,929 

PPLD Network Smart Thermostats 21C

Install network thermostats in smaller facilities to allow 

for remote control, scheduling and monitoring of HVAC 

systems. Includes relocation of thermostats at Ute Pass.
 $ 145,387  $ -    $ -    $ -    $ -   

21C 

Total  $           3,369,823  $ 54,550 

LED Lighting Updgrades CA
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 881 

CA 

Total  $ 881  $ -   

EA CO2 Controllers EA
Replace CO2 sensors to ensure proper regulation of 

ventilation air.  $ 18,988  $ -    $ -    $ -    $ -   

EA Controls Integration EA

Utilize the current BACnet system and integrate to new 

BAS front end that contains 21C, Penrose and the smaller 

libraries slated to be retrofitted with network thermostats. 

Implement controls optimization items identified in RCx 

study.  $ 101,174  $ -    $ -    $      27,450  $ -   

EA RCx EA
Optimization of control systems to reduce energy use and 

ensure building systems operate as intended.  $ 85,743  $ 12,888  $ -    $      17,900  $ 12,888 

EA Smart Irrigation Controls EA

Replace existing irrigation controller with a model that has 

remote access and smart capabilities with 

evapotranspiration control.  $ 5,909  $ 3,027  $ -    $             400  $ 3,027 

LED Lighting Updgrades EA
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 679,036 

EA 

Total  $ 890,850  $ 15,915 

LED Lighting Updgrades FO
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 44,576 

FO 

Total  $ 44,576  $ -   

LED Lighting Updgrades HALL
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 32,018 

HALL 

Total  $ 32,018  $ -   

LED Lighting Updgrades HI
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 37,677 

HI 

Total  $ 37,677  $ -   

LED Lighting Updgrades OL
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 18,683 

OL 

Total  $ 18,683  $ -   

PE Controls Upgrade PE

Upgrade existing controls system and convert from 

pneumatic controls to DDC. Also, integrate controls into a 

new BAS system, replace pneumatic control valves, and 

perform RCx controls optimization measures.  $           1,045,863  $ -    $ -    $        5,200  $ -   

PE Test and Balance PE

Test and balance airside & waterside equipment to ensure 

proper flow rates as per design intent. Investigate chilled 

water flow issues at Penrose complex.
 $ 190,735  $ -    $ -    $ -    $ -   

PE RCx PE
Optimization of control systems to reduce energy use and 

ensure building systems operate as intended.  $ 78,433  $ 13,622  $ -    $      16,000  $ 13,622 

PE Smart Irrigation Controls PE

Replace/upgrade 3 existing irrigation controllers to have 

remote access and smart capabilities with 

evapotranspiration control.  $ 8,390  $ 699  $ -    $        1,200  $ 699 

PE 

Total  $           1,323,422  $ 14,321 

LED Lighting Updgrades PE
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 342,896 

PE 

Total  $ 342,896  $ -   

LED Lighting Updgrades RH
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 78,073 

RH 

Total  $ 78,073  $ -   

LED Lighting Updgrades RU
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 58,515 

RU 

Total  $ 58,515  $ -   

LED Lighting Updgrades SC
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 57,633 

SC 

Total  $ 57,633  $ -   

LED Lighting Updgrades UT
Replace existing non-LED lamps/fixtures with new LED 

Lamps/Fixtures.  $ 15,332 

UT 

Total  $ 15,332  $ -   

Project Cost 6,270,378$          167,703$  29,357$  127,800$   197,061$  
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6,270,378$   

1,525,000$   

4,745,378$    0 109,678$   -$   109,678$   -$    109,678$   $0 ($109,678) $0 -$   1,525,000$   4,635,700$   (1,525,000)$   

-$    1 199,248$   32,366$   231,615$   (16,770)$   214,844$   ($231,785) $16,942 ($214,843) -$   127,800$   4,524,842$   127,801$   

-$    2 217,181$   33,985$   251,165$   (17,273)$   233,892$   ($226,242) ($7,649) ($233,891) -$   -$   4,517,193$   1$   

-$   3 236,727$   35,684$   272,411$   (17,792)$   254,619$   ($225,860) ($28,759) ($254,618) -$   4,488,434$   1$    

6,270,378$   4 258,033$   37,468$   295,501$   -$    295,501$   ($224,422) ($71,078) ($295,500) -$   4,417,357$   1$    

127,800$   5 270,934$   39,341$   310,276$   -$    310,276$   ($220,868) ($89,407) ($310,275) -$   4,327,950$   1$    

-$    6 284,481$   41,308$   325,789$   -$    325,789$   ($216,397) ($109,391) ($325,788) -$   4,218,559$   1$    

-$    7 298,705$   43,374$   342,079$   -$    342,079$   ($210,928) ($131,150) ($342,078) -$   4,087,409$   1$    

19 8 313,640$   45,543$   359,183$   -$    359,183$   ($204,370) ($154,811) ($359,182) -$   3,932,598$   1$    

19 9 329,322$   47,820$   377,142$   -$    377,142$   ($196,630) ($180,511) ($377,141) -$   3,752,087$   1$    

Stepped 10 345,788$   50,211$   395,999$   -$   395,999$   ($187,604) ($208,394) ($395,998) -$   3,543,693$   1$    

5.00% 11 363,078$   52,721$   415,799$   -$   415,799$   ($177,185) ($238,613) ($415,798) -$   3,305,080$   1$   

12 381,232$   55,357$   436,589$   -$   436,589$   ($165,254) ($271,334) ($436,588) -$   3,033,746$   1$   

13 400,293$   58,125$   458,418$   -$   458,418$   ($151,687) ($306,730) ($458,417) -$   2,727,016$   1$   

650,000$   14 420,308$   61,031$   481,339$   -$   481,339$   ($136,351) ($344,987) ($481,338) -$   2,382,029$   1$   

167,703$   15 441,323$   64,083$   505,406$   -$   505,406$   ($119,101) ($386,304) ($505,405) -$   1,995,725$   1$   

-$    16 463,389$   67,287$   530,677$   -$    530,677$   ($99,786) ($430,889) ($530,676) -$   1,564,835$   1$    

-$    17 486,559$   70,652$   557,210$   -$    557,210$   ($78,242) ($478,968) ($557,209) -$   1,085,868$   1$    

19 18 510,887$   74,184$   585,071$   -$    585,071$   ($54,293) ($530,776) ($585,070) -$   555,091$   1$    

-$    19 536,431$   77,893$   614,324$   -$    614,324$   ($27,755) ($555,091) ($582,846) -$   -$   31,478$   

20 -$   -$   $0 -$   

-   21 -$   

29,357$    22 -$    

19 23 -$    

-$    24 -$   

25 -$   

26 -$   

O&M Cost (Annual Allowance) -$    27 -$   

-$    28 -$    

1 29 -$    

Misc. Service Costs (non-PV) $0 30 -$    

Misc. Service Costs Term (yrs) 0 Totals $6,757,559 $988,434 $7,745,993  $  (51,835) $7,694,157 ($3,154,761) ($4,507,900) ($7,662,661)  $  -  $  1,652,800  $  (1,365,704)

Notes:

Measurement & Verification

16,770$    

17,273$    

17,792$    

3.0%

3

PV Specific

Energy & Incentive Value -$    

Yrs of Incentives 0 Year Switch - 5

DC kW Installed Total 0 Years 0-5 >5

-$    Electric Utility Cost 9.00% 5.00%

Estimated Inverter Replacement Interval 50 Natural Gas 9.00% 5.00%

Yrs of 3rd Party PV O&M * 20 Water/Sewer 9.00% 5.00%

Avoided Capital 4.00% 4.00%

Annual PV  Degradation -0.50% N/A

powerED measure name RCx + AEM O&M Costs/Savings 5.00% 5.00%

First Year powerED savings % 0% PV Annual O&M Cost 0.00% 3.00%

Electric $0 PV Inverter Replacement Cost (Equipment)0.00% N/A

Natural Gas $0 PV Data Acquisition System Cost 0.00% N/A

Water & Sewer $0 O&M Savings Last Year 25 N/A

Confidential and Proprietary

Year 1 M&V Cost

Year 3 M&V Cost

M&V Escalation Rate

M&V End Year

Escalation Rates

Inverter Material Replacement Cost (2025)

powerED savings (INCLUDED ABOVE)

Year 2 M&V Cost

Service Costs 

Years of Energy Savings

Tons of Carbon Saved

O&M (Avoided material replacement costs etc.)

Yrs of Annual Capital Cont./Capital Cost Avoidance

PPLD Financed Amount

Inflation Reduction Act (IRA) Benefit 

Grants (DOLA etc.) 

CO GETCO Tax Credit

Net Project Cost (after incentives & buydowns)

Rebates

Interest Rate 

Annual Savings (2026 basis)

Baseline Utility Spend 

Total Project Utility Savings

Other Capital Funding (full term)

Current Unfunded Amount

Years of Analysis

Finance Term (Yrs) 

Payment Type 

Loan Balance Annual Cash FlowTotal SavingsTotal Utilities
EPC Project Total (Includes IGA Fee) PPLD Annual 

Contribution

Other PPLD 

Funding
M&V Costs Interest Payment

Principal 

PaymentPPLD Capital

Principal & 

Interest Payment
O&M

Pikes Peak Library District

 Energy Performance Contract Cash Flow

General Inputs
Year 

(yr 0 = 2027)

Annual Savings Annual Costs
Net Total 

Savings 

Financed Project Cash Flow Analysis
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