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CITY OF BETHEL 

COMMUNITY PARKS AND RECREATION COMMITTEE 

MONDAY, JUNE 10, 2024, 6:00 PM 

LOCATION: 300 CHIEF EDDIE HOFFMAN HIGHWAY, BETHEL, ALASKA 
JOIN ZOOM MEETING:  
HTTPS://US06WEB.ZOOM.US/J/89727002271?PWD=BVJWYWFWNWUZEGFSAU80UVZCYWVXQT09 
MEETING ID: 897 2700 2271 
PASSCODE: 924366 
PHONE NUMBERS: 888 475 4499 US TOLL-FREE            833 548 0276 US TOLL-FREE 
                            833 548 0282 US TOLL-FREE            877 853 5257 US TOLL-FREE 

 
MEMBERS 
Brian Lefferts, Chair                   Beverly Hoffman, Vice-Chair 
Sophie Swope, Council Rep.      Kathy Hanson                             Jessica Pew 
Michelle DeWitt                           Sean Glasheen, Alternate 1         
Alternate 2-Vacant 

STAFF 
Ex-Officos:  Jason Spann, Facility Maint. Foreman 
Email: pwadmin@cityofbethel.net    Phone: 907-543-3110 

 
I. CALL TO ORDER 
II. ROLL CALL  
III. PEOPLE TO BE HEARD – FIVE MINUTES PER PERSON 
  A.  Please submit written public comments to pwadmin@cityofbethel.net by 4:00 p.m. the day of the 

meeting. 
IV. APPROVAL OF AGENDA 
V. APPROVAL OF MEETING MINUTES 
  A.  May 13, 2024 Community Parks and Recreation Committee Meeting 
VI. UNFINISHED BUSINESS 
  A.  YK Fitness Center Review Of Fiscal Year Operational Budget's Expenditures, Revenues, Transfers 

(Lefferts) 
  B.  Update From HealthFit On The Equitable Access Program Role Out (Lefferts) 
  C.  Update on the YK Fitness Center Roof (Lefferts) 
  D.  Consideration of Community Parks and Recreation Department and Draft Budget (Lefferts) 
  E.  Lifeguard Shortage  
  F.  Health Fitness Report March 2024 
  G.  Review of Harbor Park Sign Entries-Vote on Finalists to be Presented for Kids Vote Ballot 
VII. NEW BUSINESS 
  A.  LKSD Swim Team Pool Rental Fees 
  B.  Community Center Construction Project 
  C.  Cordova Pool energy Audit Report 
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VIII. EX OFFICIO REPORT 
  A.  April 2024 Health Fitness Report 
IX. MEMBER COMMENTS 
X. ADJOURNMENT 

 
 

 

Page 2 of 131



 
Community Parks and Recreation Committee Minutes                                            City of Bethel, Alaska 

May 13, 2024 

City of Bethel, Alaska 
Community Parks and Recreation Committee Minutes 

May 13, 2024 Regular Meeting Bethel, Alaska 
I. CALL TO ORDER: 

A regular Community Parks and Recreation Committee Meeting was held on May 13, 2024 via Zoom. 
Beverly Hoffman called the meeting to order at 06:00PM.  
 

II. ROLL CALL: 
Comprising a quorum of the committee, the following were present for Roll Call: Soffie Swope, Michelle 

Dewitt, Jessica Pew, Kathy Hanson. Excused- Brian Lefferts, Sean Glasheen 
Also Present: Jason Spann, Carmen Murat, Stacey Reardon 
 

III. PEOPLE TO BE HEARD:  
IV. APPROVAL OF AGENDA: 

MOVED BY: Kathy Hanson  Motion to approve agenda. 
SECONDED BY: Sophie Swope 
VOTE ON MOTION Motion carried by unanimous vote. 

 
V. APPROVAL OF MINUTES:  

MOVED BY: Kathy Hanson Motion to approve meeting minutes for  
SECONDED BY: Sophie Swope 
VOTE ON MOTION Motion carried by unanimous vote.  

 
VI. UNFINISHED BUSINESS: 

A. YK Fitness Center Review of Fiscal Year Operational Budget’s Expenditures, Revenues, Transfers 
(Lefferts) 
B.  Update from HealthFit on the Equitable Access Program Role Out (Lefferts) 
D. Update of the YK Fitness Center Roof (Lefferts)  

 
VII. NEW BUSINESS: 

A. Consideration of Community Parks and Recreation Department and Draft Budget (Lefferts) 
B. Lifeguard Shortage 
C. FY25 Budget Final 
D. Health Fitness Report March 2024 
E. Review of Harbor Park Sign Entries-Vote of Finalists to be Presented for Kids Vote Ballot 

VIII. EX OFFICIO MEMBER REPORT: 
 

 
IX. COMMITTEE MEMBER COMMENTS:  

 
Brian Lefferts: Excused 
Sophie Swope: None. 
Kathy Hanson: None. 
Michelle DeWitt: None.  
Sean Glasheen: Excused 
Beverly Hoffman: Mone.  
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Community Parks and Recreation Committee Minutes                                            City of Bethel, Alaska 

May 13, 2024 

 
X. ADJOURNMENT: 

MOVED BY: Kathy Hanson  Motion to adjourn. 
SECONDED BY: Beveryly Hoffman 
VOTE ON MOTION Motion carried by unanimous vote.  

 
With no further business, meeting adjourned at 6:37PM. 
 
APPROVED THIS ______ DAY OF _____________, 2024.  
 
 
______________________    ________________________ 
Beverly Hoffman      Carmen Murat 
Committee Vice-Chair         Recorder of Minutes      
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CITY OF BETHEL

FUND SUMMARY

FOR THE 10 MONTHS ENDING APRIL 30, 2024

YK REG AQUA HLTH & SAFETY CTR

PERIOD ACTUAL YTD ACTUAL BUDGET UNEXPENDED PCNT

FOR ADMINISTRATION USE ONLY 83 % OF THE FISCAL YEAR HAS ELAPSED 05/01/2024     10:26AM       PAGE: 1

REVENUE

SOURCE 42 .00 .00 100,000.00 100,000.00 .0

SOURCE 43 371,758.00 371,758.00 543,000.00 171,242.00 68.5

TRANSFERS IN 554,873.00 554,873.00 779,829.00 224,956.00 71.2

MISCELLANEOUS 131,749.88 131,749.88 80,000.00 (           51,749.88) 164.7

TOTAL FUND REVENUES 1,058,380.88 1,058,380.88 1,502,829.00 444,448.12 70.4

EXPENDITURES

LOCAL FUNDED EXPENDITURES 868,636.88 868,636.88 1,574,938.05 706,301.17 55.2

TOTAL FUND EXPENDITURES 868,636.88 868,636.88 1,574,938.05 706,301.17 55.2

NET REVENUE OVER EXPENDITURES 189,744.00 189,744.00 (           72,109.05) (         261,853.05) 263.1
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CITY OF BETHEL

EXPENDITURES WITH COMPARISON TO BUDGET

FOR THE 10 MONTHS ENDING APRIL 30, 2024

YK REG AQUA HLTH & SAFETY CTR

PERIOD ACTUAL YTD ACTUAL BUDGET UNEXPENDED PCNT

LOCAL FUNDED EXPENDITURES

400-50-6100 SUPPLIES (           29,413.43) (             6,141.09) .00 6,141.09 .0

400-50-6150 GASOLINE/DIESEL/OIL 1,377.81 1,597.86 2,000.00 402.14 79.9

400-50-6153 HEATING FUEL 190,789.87 221,278.35 210,000.00 (           11,278.35) 105.4

400-50-6155 WATER/SEWER/GARBAGE 29,415.37 40,260.76 56,650.00 16,389.24 71.1

400-50-6160 ELECTRICITY 53,961.61 73,536.86 92,000.00 18,463.14 79.9

400-50-6170 TELEPHONE 1,004.74 1,254.02 1,300.00 45.98 96.5

400-50-6230 VEHICLE MAINT/REPAIR 289.91 289.91 1,000.00 710.09 29.0

400-50-6240 PROP MAINT 19,970.47 25,588.54 55,640.00 30,051.46 46.0

400-50-6241 ICR-PROPERTY MAINTENANCE-5% 1,020.93 1,020.93 50,000.00 48,979.07 2.0

400-50-6320 OTHER PROFESSIONAL FEES 82,366.11 139,669.11 171,909.00 32,239.89 81.3

400-50-6326 CONTRACTOR FEES (           24,810.92) 23,822.19 714,821.00 690,998.81 3.3

400-50-6335 OTHER PURCHASED SERVICES 1,228.44 3,142.78 5,000.00 1,857.22 62.9

400-50-6400 INSURANCE 26,381.57 38,787.47 62,000.00 23,212.53 62.6

400-50-6710 ADMIN OVERHEAD-GF 61,811.22 80,137.50 40,000.00 (           40,137.50) 200.3

400-50-6711 ADMIN OVERHEAD-IT SVCS 27,481.38 36,572.27 43,000.00 6,427.73 85.1

400-50-6890 CAPITAL EXPENSE- POOL .00 .00 20,000.00 20,000.00 .0

400-50-9692 REPAIRS 184,249.70 187,819.42 49,618.05 (         138,201.37) 378.5

TOTAL LOCAL FUNDED EXPENDITURES 627,124.78 868,636.88 1,574,938.05 706,301.17 55.2

TOTAL FUND EXPENDITURES 627,124.78 868,636.88 1,574,938.05 706,301.17 55.2

NET REVENUE OVER EXPENDITURES (         627,124.78) (         868,636.88) (      1,574,938.05) (         706,301.17) (  55.2)
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Community Development (100-71) FY20
Actuals

FY21
Actuals

FY22
Budget

FY22
Actuals

FY23
Budget

November
FY23

Actuals

FY24 Budget

PERSONNEL:

Salaries, Benefits & Taxes excluding EGHB 290,936

6010 Overtime 2,000

6040 Employee Group Health Benefits (EGHB) 153,292

Total personnel 446,228

MATERIALS, SUPPLIES, & SERVICES:

6060 Tavel/Training 2,000

6100 Supplies 74,000

6110 Building Maintenance 16,100

6150 Gasoline/Diesel/Oil 2,000

6153 Heating Fuel 210,000

6160 Electricity 92,000

6170 Telephone 1,300

6171 Staff Cellular Phones 800

6200 Minor Equipment 6,000

6230 Vehicle Maint./Repair 1,000

6335 Other Purchase Services 15,000

6400 Insurance 62,000

6430 Allowance for Special Events 2,000

6502 Advertising 2,000

6503 Dues/Subscriptions 1,000

6505 Election Expenses

6507 Donations & Awards 250

6539 Miscellaneous Expenses

6700 Indirect Cost Recovery

6711 Admin Overhead - IT Services

Total materials, supplies and services 487,450

Total operating expenditures 933,678
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Community Parks and Recreation

(100-71) FY20 Actuals FY21 Actuals FY22 Budget FY22 Actuals FY23 Budget
November

FY23 Actuals
FY24 Budget

PERSONNEL:

MI Community Parks and Recreation Director 90,292

Administrattive Assistant- Aquatics 45,926

Administrattive Assistant Parks and Recreation 45,926

Part Time Lifeguard (14 hours per week) 13,599

Part Time Lifeguard (14 hours per week) 13,599

Part Time Lifeguard (14 hours per week) 13,599

Part Time Lifeguard (14 hours per week) 13,599

Part Time Lifeguard (14 hours per week) 13,599

Part Time Admin (14 hours per week) 13,599

Part Time Admin (14 hours per week) 13,599

Part Time Admin (14 hours per week) 13,599

6000 SALARIES AND WAGES 290,936

Merit Increases (Bargaining Unit only) -

6010 Overtime 2,000

Subtotal of miscellaneous wages 2,000

TOTAL GROSS WAGES 292,936

6023 Leave Cashout: (TW*5%) of FTEs (FTE=3) 9,107

6031 Medicare: 1.45% of Total Wages 4,248

6032 Unemployment Insurance: 1.78%*TW (W/ $39,900 cap) 5,214

6033 Workers' Compensation: (TW/100)*2.5833  7,567

6034 PERS Contributions: TW*22% 40,072

6040 Employee Group Benefits: (2119*12)*FTE (FTE=3) 76,284

6041 Utility Benefit: (380*12)*FTE  (FTE=3) 10,800

BENEFITS AND TAXES 153,292

TOTAL PERSONNEL 446,228
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Facility Operating Hours
Jan - Dec (52 weeks) Daily Daily Total Week Total Period Total 
Monday-Friday 5:30a-9 15.5 77.5 4030
Saturday 10a-9p 11 11 572
Sunday 2p-9p 7 7 273
7 days a week 95.5 4875
If the facility is closed Thursdays 80 4069

Pool Lifeguard Hours
Sept-May (39 weeks) On Duty Daily Total Week Total Period Total 
Monday-Friday 3-9 6 30 1170
Saturday 10a-9p 11 11 429
Sunday 2-9p 7 7 273
Seven Days a week 48 1872
If the facility is closed Thursdays 42 1638

June - Aug (13 Weeks) On Duty Daily Total Week Total Period Total 
Monday-Friday 10a-9p 11 55 715
Saturday 10a-9p 11 11 143
Sunday 2-9p 7 7 91
Seven days a week 73 949
If the facility is closed Thursdays 62 871

Annual Total Lifeguard Hours 54.25 2821
Min. Number of Lifeguards Needed 3.875

A min of one lifeguard on duty per 25 swimmers. The above totals represent one lifeguard on duty at a time. 
Winter weekday adult swim from 5:30-3:00p no lifeguard on duty. 
Summer weekday adult swim from 5:30-10a no lifeguard on duty. 
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A min of one lifeguard on duty per 25 swimmers. The above totals represent one lifeguard on duty at a time. 
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YKFC Report, FY24, 2024 March  
 

Page 1 of 9 
    

ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

Schedule, Events, and Programs 

Visit ykfitness.org for the most up to date schedules and information. 

Spring classes included Belly dance classes and swim 

lessons. 

 

 

 

 

Upcoming 

We are actively working on boosting staff for all operations positions, particularly Lifeguards. In February we lost our 

two full time Lifeguards and that has made it very difficult to offer recreational swim hours for youth.  We are offering 

Lifeguard training and Swim Instructor Training in April.   

 

 

Ongoing 

The Lifesavers Foundation continues to sponsor Free Teen Wednesdays 

and Half Price Saturdays.  New in January, the Lifesavers began 

sponsoring Free Fridays for Seniors/Elders (age 60+).   
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YKFC Report, FY24, 2024 March  
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

Equitable Access Program 

We continue to offer the Equitable Access Program to provide 

discounted access to the facility for community members who may not 

able to afford the full cost of facility access.  Utilization of the Equitable 

Access Program has been growing slowly, but steadily since 

implementation, but plateaued in March.  

The table to the right shows the total number of purchases made per 

month utilizing each of the discount categories available.  By far the bulk 

of purchases are under the 75% category.  

The table to the left shows the types of purchases made by 

individuals utilizing the EAP.  There was a boost in Annual 

Membership purchases during PFD Season and an overall 

drop off of purchasing during November, which we 

commonly see after PFD season.  Purchasing has slowly 

increased from December 2023 – February 2024 in part due 

to increased marketing of the program.  The most common 

purchases are monthly memberships.  

 

 

Revenue 

 

 

 

 

Code Facility Revenue Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Total FY24 Budgeted%atta ined

43-9420 Memberships $15,651 $10,036 $10,742 $64,844 $12,142 $9,631 $22,204 $7,795 $7,078 $160,122 $250,000 64%

43-4360 Pro Shop $4,327 $2,904 $2,602 $3,597 $2,298 $1,890 $3,040 $2,551 $4,349 $27,559 $42,000 66%

43-4361 Concessions $5,963 $4,901 $4,695 $5,158 $4,094 $3,848 $4,569 $4,307 $5,477 $43,012 $60,000 72%

43-4362 Entry Fees $12,345 $5,816 $7,491 $19,828 $22,976 $8,600 $9,004 $7,788 $10,627 $104,474 $115,000 91%

43-4440 Facility Rental $1,065 $1,583 $2,613 $1,830 $13,135 $1,370 $1,361 $4,964 $450 $28,370 $26,000 109%

43-4369 Program Fees $9,434 $7,538 $1,391 $1,482 $1,329 $8,145 $4,962 $1,919 $2,410 $38,609 $50,000 77%

$0 $0

Facility Revenue Total $48,784 $32,776 $29,534 $96,739 $55,975 $33,483 $45,140 $29,324 $30,392 $0 $0 $0 $402,147 $543,000 74%

Misc (Grants, Donations, Etc.)
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

Revenue Comparisons by line Item:  Facility access fees (memberships and passes) constitute the bulk of revenue.  

 

 

Quarterly Revenues continued to grow past Covid averages, but have not yet reached pre-covid averages due mainly to 

staff shortages leading to reduced availability of programs and services.  
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

 

 

Q3 revenues for the Proshop and Concesisons purchases were close to/slightly over pre-covid averages.  This is in part 

due to increased prices resulting from increases in purchase costs, so likely will not result in a gross increase in revenue.  
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4/29/24 
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

 

 

 

Expenses 

We continue to strive to minimize facility expenses while providing necessary safety and resources. 

 
* Due to our 2 week pay period structure there are 2 months out of each year where 3 pay periods fall, skewing wage totals upwards for those months.   

**Expense totals do not include purchases made by City of Bethel Property Maintenance or other direct city expenses.  

 

Expenses Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Total Budgeted % used

Wages & Benefits $37,934 $37,727 $35,473 $33,975 $33,989 $53,210 $37,966 $35,853 $36,585 $342,711 $609,921 56.19%

Travel/Training $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,000 0.00%

Supplies $2,408 $2,695 $3,804 $2,675 $2,178 $1,729 $3,348 $3,312 $2,362 $24,511 $74,000 33.12%

Building Maintenance $565 $705 $220 $356 $1,313 $1,901 $473 $380 $467 $6,381 $16,100 39.63%

Software Licenses $511 $345 $312 $1,201 $833 $347 $551 $330 $318 $4,749 $500 949.79%

General Expenses $1,559 $933 $839 $2,356 $1,016 $904 $1,577 $818 $969 $10,972 $10,300 106.52%

Allowance for Special Events $0 $186 $0 $0 $0 $0 $0 $0 $0 $186 $1,000 18.65%

Unforeseen $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,000 0.00%

Non Budgeted/Grant Funded $642 $392 $80 $0 $0 $0 $221 $0 $0 $1,335

TOTAL $43,620 $42,983 $40,729 $40,564 $39,329 $58,091 $44,137 $40,693 $40,701 $390,846 $715,821 54.60%
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

 

 

 

Facility Utilization 

The Below Facility utilization numbers represent the total number of patrons who visited the facility over the course of 

the month based on the number of check -ins by members and bundle pass holders, the number of daily passes sold, 

and the number of participants who checked in for programs, activities, rentals, and events.  

These numbers represent facility visits, not individuals, as most individuals visit multiple times per month.  

 

Facility utilization for February included an increase in program participation with the offering of increased swim lessons 

and the addition of personal training.  February also saw a decrease in member and bundle pass use.   

Facility Check-In FY24 July August Sept Oct Nov Dec Jan Feb March April May June Total

Membership 1,880 1,794 1,560 1874 1682 1368 2003 1700 1,908 15,769

Bundle Pass 151 220 195 289 180 166 224 160 152 1,737

Daily Admissions 1,515 1,354 1,237 1284 1263 1118 1366 1346 1,287 11,770

Rentals 49 232 248 144 44 14 179 170 80 1,160

Fitness Programming 69 143 92 86 88 58 136 126 95 893

Aquatic Programming 15 18 0 69 36 3 112 150 53 456

Instructional 0 0 0 24 10 0 6 10 13 63

Youth Programs 400 132 49 0 0 0 32 613

Monthly Totals 4,079 3,893 3,381 3,770 3,303 2,727 4,058 3,662 3,588 0 0 0 32,461
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

4/29/24 

 

Water Use 

 

*Note: Facility opened in November of 2014 (FY15).  Starting during maintenance closure in Dec 2019/Jan 2020 hot water has been used to keep 

pipes from freezing resulting in higher-than-normal usage.  Water was turned off in late March 2020 once outside temperatures were consistently 

above freezing temperatures.  Problems again arose in Dec 2020 and water was used to assure there were no freeze ups of facility piping through 

early March 2021. 
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Community Center Construction

Requests for Action-Community Parks and Recreation Committee

o Provide feedback on the Additional Design Inclusions
o Identify two Committee Members to represent the Committee during the design planning 

process. 

On April 17, 2024, the City received confirmation of a $9 million award for the City of Bethel Community 
Center. The Community Center is the expanded idea of the original funding request for a gymnasium 
which didn’t, on its own, fit within the scope of the grant parameters. The City also received $500,000 
from the State of Alaska for the design of the facility.  

In addition to the $9.5 million already awarded, the City requested $2 million from the Denali Commission, 
and $2 million from Congressional Direct Appropriations, through Senator Murkowski’s Office. 

The Community Center Grant Summary: 

The community center will provide free access to the internet, computers, and computer components to 
residents and visitors. Our residents will have access to on-line educational courses, career development 
opportunities, telehealth appointments, health monitoring, online commerce, and social networking. 
Further, the community center will offer the space needed to perform these tasks without distractions or 
interruptions. 

The facility will also host a community gymnasium and access to flexible social spaces providing essential 
access to inclusive environments that offer youth mentorship and enable peer support networks. The 
compilation of services offered at the community center will foster a more connected, empowered, and 
healthier community of Bethel improving community well-being, economic development and workforce 
development.

Design Minimum Requirements: 
• Gymnasium large enough to accommodate numerous indoor sports activities. 

o high school size basketball court (84’x50’) 
o three smaller courts crossway-overlap with large court (74’x42’) 
o volleyball court overlap with large court (60x30) 

• Spectator seating (min. 200 seats)
• Equipment storage (min 30’x30’)
• Janitor closet
• Computer lab with at least six desks 
• Enclosed office space for telehealth appointments or health consultations.
• General community space for socializing (enclosed and/or open)
• Mounted large screens/audio for group trainings/events
• Video surveillance to provide remote monitoring of the space for facility staff 
• Opportunities for expansion of the facility

Additional Design Inclusions Prioritized: 
• High school size basketball court(s) (84’x50’) with smaller courts crossway
• Running track
• Fitness space 
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Design Limitations: 

The initial design costs were close to $18 million but included restrooms, locker rooms, a sauna, and 
multiple auxiliary rooms/spaces. With the limited funding, keeping the design simple and focusing on 
maximizing the size of the space is our goal. To accomplish this, the design minimum requirements exclude 
locker rooms and restrooms, fortunately the current facility has enough to meet industry standards for 
the expected occupancy levels. The grant award also requires the construction to follow the Build America 
Buy America program. This requirement has significantly driven up costs for other municipal projects and 
is expected to do the same for this facility. 

Since there is potential for an additional $4 million in funding for this project, DOWL will include notice of 
additional funding in the RFP. 

The City of Bethel Plan of Action: 

The funding timeline is short. The City will work closely and quickly with DOWL to develop the Request for 
Proposals with what we think will be a Progressive Design Build construction, detailed more in the DOWL 
Task Order #67 attached. 

Task 1 – Design-Build Delivery Approach .......................... June 2024 
Task 2 – Design-Build Solicitation ..................................... July-August 2024 
Task 3 – Site Survey ......................................................... Summer 2024 
Task 4 – Geotechnical Services ........................................ Summer 2024

Construction Design Development Team:

With the fast pace of this project and with progressive design build, the City will meet with contractors 
often until the design completed. We request the Committee identify design priorities for the facility and 
select two committee members to represent the committee in the design/construction calls. 
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Investment Grade, Level 2 Energy Audit 
Bob Korn Memorial Pool 

 
Owner and Client: 
City of Cordova 

 
Site Survey Date: 

January 28 & 29, 2016 

 
Audit performed by: 

Energy Audits of Alaska 
1231 W. Northern Lights Blvd, Suite 807 

Anchorage, AK 99503 
Contact: Jim Fowler, PE, CEM  

 jimf@jim-fowler.com 
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ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 2 of 103 
 

 
 
 
 
 

Project #EEA-CDV-1601 
 

Prepared for: 
 

The City of Cordova 
 
 

 
____________________________________________________________ 
 
 
 
 
 

 
Audit performed by: 

 
 
 
 
 

_______________________________ 
James Fowler, PE, CEA #1705, CEM #23110 

 
 

Page 23 of 131



ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 3 of 103 
 

TABLE OF CONTENTS 
 
 
 
1. EXECUTIVE SUMMARY ........................................................................ 7 

1.1 Guidance to the Reader ......................................................................................................... 7 
1.2 Summary ................................................................................................................................ 7 
1.3 Occupancy and Use ................................................................................................................ 8 
1.4 Overall Energy Consumption and Costs ................................................................................. 9 
1.5 Benchmark Summary & Evaluation of Consumption ........................................................... 11 
1.6 Recommended Energy Efficiency Measures – EEM’s .......................................................... 13 
1.7 Recommended Energy Conservation Measures – ECM’s .................................................... 19 

2. AUDIT AND ANALYSIS BACKGROUND .............................................. 20 
2.1  Program Description ........................................................................................................... 20 
2.2  Audit Description ................................................................................................................ 20 
2.3  Method of Analysis ............................................................................................................. 20 
2.4  Limitations of Study ............................................................................................................ 23 

3.  BOB KORN MEMORIAL POOL ........................................................... 24 
3.1   Building Description ............................................................................................................ 24 
3.2   Predicted Energy Use .......................................................................................................... 27 

4.  ENERGY EFFICIENCY MEASURES – EEM’S .................................... 32 
4.1  Summary of Results ............................................................................................................ 32 
4.2  Interactive Effects of Projects ............................................................................................. 35 
4.3  EEM Detail with Auditors Notes (only EEM’s calculated inside AkWarm© are shown) ..... 36 

 
 

APPENDICES 
Appendix A – Major Equipment List .......................................................... 43 
Appendix B – Benchmark Analysis ........................................................... 46 
Appendix C – Building Schematics ........................................................... 52 

D.1 EEM Cost Estimates .............................................................................................................. 56 
D.2 Plumbing fixtures ................................................................................................................. 56 
D.3 Lighting and Lighting controls .............................................................................................. 57 
D.4 Additional Description of ECM’s .......................................................................................... 60 

Appendix E – Project Summary ................................................................ 64 
Appendix F – Photographs and IR Images ............................................... 65 
Appendix G – Data Logging Graphs ......................................................... 75 
Appendix H – Manufacturer’s Specifications & Cut Sheets ....................... 78 
 
 

Page 24 of 131



ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 4 of 103 
 

Disclaimers 
 

This energy audit is intended to identify and recommend potential areas of energy savings 
(EEM’s), estimate the value of the savings and approximate the costs to implement the 
recommendations.  This audit report is not a design document and no design work is included in 
the scope of this audit.  Any modifications or changes made to a building to realize the savings 
must be designed and implemented by licensed, experienced professionals in their fields.   
 
Lighting recommendations should all be first analyzed through a thorough lighting analysis to 
assure that the recommended lighting upgrades will comply with any State of Alaska Statutes as 
well as Illuminating Engineering Society (IES) recommendations.  
 
Ventilation recommendations should be first analyzed by a qualified and licensed engineer 
experienced in the design and analysis of pool and natatorium HVAC systems. 
 
Neither the auditor nor Energy Audits of Alaska bears any responsibility for work performed as a 
result of this report. 
 
Payback periods may vary from those forecasted due to the uncertainty of the final installed 
design, configuration, equipment selected, and installation costs of recommended EEM’s, or the 
operating schedules and maintenance provided by the owner.  Furthermore, EEM’s are typically 
interactive, so implementation of one EEM may impact the cost savings from another EEM.  The 
auditor accepts no liability for financial loss due to EEMs that fail to meet the forecasted savings 
or payback periods. 
 
This audit meets the criteria of an Investment Grade Audit per the Association of Energy 
Engineers definition and a Level 2 audit per the ASHRAE definition and is valid for one year.  
The life of an audit may be extended on a case-by-case basis. 
 
This audit is the property of the client. 
 
AkWarm© is a building energy modeling software developed under contract by the Alaska 
Housing Finance Corporation (AHFC). 
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List of Abbreviations used in this document 
 
A  Amps 
AHU  Air Handling Unit 
CFL  Compact florescent lamp 
CFM  Cubic Feet per Minute 
DHW  Domestic Hot Water 
ECI  Energy Cost Index 
ECM  Energy Conservation Measure (no or low cost), also called 

 O & M recommendations 
EEM  Energy Efficiency Measure 
EF  Exhaust Fan 
EOL  End of Life 
EPA  Environmental Protection Agency 
EUI  Energy utilization (or use) Index 
F  degrees Fahrenheit 
Gal  Gallons 
gpm  Gallons per minute 
HP  Horse Power 
HPS  High Pressure Sodium 
HID  High Intensity Discharge  
HVAC  Heating Ventilation and Air Conditioning 
IR  Infra-Red 
K  degrees Kelvin 
kBTU  1000 BTU 
kW  Kilowatt 
kWh  Kilowatt-hour 
LED  Light emitting diode 
MBH  1,000 BTU/hour 
MH  Metal Halide 
MMBTU 1,000,000 BTU 
NG  Natural Gas 
O & M  Operations and Maintenance 
oc  On Center 
ORNL  Oak Ridge National Laboratory 
OSA  Outside Air 
PIR  Passive Infra-Red 
PPM  Parts per million 
RA  Return Air 
REF  Return Air Fan 
ROI  Return on Investment 
SA  Supply air 
SF  Square feet or Square foot 
SIR  Savings to Investment Ratio 
w  Watt 
WC  Water Closet (toilet) 
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1. EXECUTIVE SUMMARY 
 
This energy audit of the subject building included an analysis of its shell, interior and exterior 
lighting systems, HVAC systems, large motors, plug loads and pool operating system.  Water 
consumption by plumbing fixtures was also evaluated. 
 
This is an Investment Grade Audit, also called an IGA.  An IGA is defined as a technical and 
economic analysis of potential energy saving projects in a facility.  The analysis must provide 
information on current energy consuming equipment, identify technically and economically 
feasible EEM’s for existing equipment and provide the client with sufficient information to judge 
the technical and economic feasibility of the recommended EEM’s. The ECM’s identified in this 
audit, although they have the potential to save significant consumption and cost, are not part of 
the technical and economic analysis. The “avoided costs” resulting from ECM’s are calculated 
and shown in Section 1.7, but are not included in the cost and savings calculations in this audit. 
 

1.1 Guidance to the Reader 
The 12 page Executive Summary is designed to contain all the information the building 
owner/operator should need to determine which energy improvements should be implemented, 
approximately how much they will cost and their estimated annual savings.  The Executive 
Summary discusses the subject building and provides a summary table with the overall savings, 
costs and payback for all recommended EEM’s and ECM’s for the facility covered in this audit.  
 
Sections 2, 3 and 4 of this report and the Appendices, are back-up and provide much more 
detailed information should the owner/operator, or their staff, desire to investigate further.   
Appendix H contains samples of the equipment recommended in the EEM’s.   
 
Issues that the auditor feels are of particular importance to the reader are underlined and all 
abbreviations and acronyms used in this document are listed on Page 5. 
 

1.2 Summary 
A summary of the recommended EEM’s and their associated costs and overall payback: 
   

Total Savings      $   30,331 
Total Costs      $ 305,795 
Payback        10.1 yrs 

 
The fuel oil portion of these savings ($18,755) is based on a price per gallon of $2.99, which is 
very low considering the historical cost of fuel in rural Alaska, but this is the average cost paid 
for fuel in 2015 by the City of Cordova.  At a fuel cost of $4.00/gallon, the fuel oil portion of 
savings from the recommended EEM’s increases to $25,090, the total savings increases to 
$35,530 and the payback is reduced from 10.4 years to 8.5 years.  The electric portion of these 
savings is based on a PCE discounted, blended cost of $.14/kWh. 
  
Noteworthy points: 
 

a. The majority of energy savings in this facility will come from an upgrade to the 
natatorium ventilation and de-humidification system. The proposed system uses heat 
recovered from the de-humidification process and air exhaust streams to maintain 
natatorium space temperature and pool water temperature. 
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b. There was a 4,692 gallon (20%) reduction in fuel oil consumption from 2013 to 2014. 

(which continued in 2015).  This is presumed to be a result of either changing the 
operating conditions of the HVAC system, or a change in the equipment or system 
operating efficiency1. 
 

c. HVAC operational deficiencies observed (more detail provided in Section 3.1): 
 

i. The outside air ventilation levels in the Natatorium appear to be below code 
standards based on visual estimate of the percentage opening of the OSA 
dampers in AHU-1.   
 

ii. The existing HVAC system is not controlling relative humidity (RH) in the 
natatorium within reasonable limits.  The relative humidity (RH) in the natatorium 
varied from 35% to 70% (See data logging graph in Appendix G).  At levels 
above an RH of 55%, there is danger of damaging the building envelope by 
allowing moisture laden air into the walls and roof.  A mitigating factor in this 
building, is the fact that two of the three exhaust fans in the clearstory fan room 
appear to run continually.  This fan situation, although inefficient from an energy 
perspective, will create a negative static pressure in the building which should 
prevent moisture laden air from getting inside wall and ceiling structures and 
causing damage.  Another effect of this under-ventilation is that the savings 
calculated from the ventilation EEM’s in Table 1.1 are approximately 50% of what 
they would have been if the natatorium were properly ventilated and a maximum 
55% RH was allowed. In other words, half of the potential ventilation savings 
have already been captured, but at the risk of damaging the building envelope. 

 
d. Pool deck light levels were measured to be from 19 FC to 29 FC; current code standard 

is 50 FC. 

1.3 Occupancy and Use 
The following occupancies and utilizations are based on conditions observed and attendance 
data provided by onsite staff.  Pool operating hours have varied over the last 2 years with a 
range of 3198 hrs/year to 3640 hrs/year and attendance varies with the time of year as well as 
year over year as seen in Figure 1.0. 

Figure 1.0 
 
 
 

 
 
 
 
 
 
 

                                                           
1 The high RH in the natatorium mentioned in “HVAC operational deficiencies observed” (Section 1.2, item c.ii) is a 
very likely cause of the reduction in fuel oil consumption after 2013 
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The pool operating schedule varies depending on the season, but in general, the pool is open 7 
days per week year round.  As a most recent schedule example, in February 2016, the pool’s 
operating schedule was from 8:00am-7:15pm on Mondays and Fridays, from 8:00am-7:00pm on 
Tuesdays through Thursdays, from 10:00am-3:00pm on Saturdays and 11:00am-1:00pm on 
Sundays. 
 
In addition to its use as a community swimming pool, the facility houses a small office, a small 
laundry room and locker rooms with showers. 

1.4 Overall Energy Consumption and Costs 
There is a single electric meter and a single fuel oil tank on the premises. The oil tank is not 
metered.  Electric consumption data from January 2013 through December 2015 was provided 
by Cordova Electric Cooperative, while electric cost data and fuel oil cost data were provided by 
the City of Cordova through Meghan Schinella.   
 
Fuel oil costs were provided via an accounting ledger.  Only 7 of the 36 months of data provided 
included gallons of fuel delivered, all others showed only costs.  These 7 samples coupled with 
cost per gallon information from the annual Alaska Fuel Price Report2 were used to approximate 
the number of gallons of oil delivered each month.  Raw source data is tabulated and a 
benchmark analysis on the data is performed in Appendix B.   
 
Figures 1.1, 1.2 and 1.3 summarize energy costs for this facility.  Fuel oil, by far, accounts for 
the largest portion of energy costs.  Figure 1.1 seems to indicate that the facility is running more 
efficiently over each of the last 3 years, as costs between 2013 and 2015 decreased by 33%.  
But although oil consumption did decrease between 2013 and 2014 (as previously mentioned), 
Figure 1.3 shows that the cost reduction between 2014 and 2015 is a result of a 16% reduction 
in the cost of fuel oil during this period.  Additional insight is provided in the full benchmark 
analysis in Appendix B. 
 

 
Figure 1.1 – Energy Costs  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
2 Alaska Fuel Price Report: Current Community Conditions, July 2015; Department of Commerce, Community, and 
Economic Development, Division of Community and Regional Affairs 
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Figure 1.2 – distribution of Utility costs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figures 1.4 and 1.5 show the electric energy consumption and distribution of that consumption, 
as well as the consumption of fuel oil. 
 

Figure 1.4 – Energy Consumption 
 

2015 Electricity and Fuel Oil  
  Consumption Cost Energy (BTU) 

Bob Korn 
Memorial Pool 

Electricity (kWh) 142,796 $20,246 487,362,748 
Fuel Oil (gallons) 19,802 $59,241 2,653,503,230 

Building Total $79,486 3,140,865,978 
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Figure 1.5 – Breakdown of Energy by Fuel and End Use  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
For the most part, the pool heats this building.  AkWarm© modeling limitations preclude 
breaking out building heat provided directly by the boiler from building heat provided by the pool, 
which is, of course, originally provided by the boiler. 
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1.5 Benchmark Summary & Evaluation of Consumption 
A benchmark measure of energy use relative to other similar-use buildings is the Energy Use 
Index (EUI), which takes the total annual energy used by the facility divided by the square 
footage area of the building, for a value expressed in terms of kBTU/SF. This number can then 
be compared to other buildings to see if it is average, higher or lower than similar-use buildings.  
Likewise, the Energy Cost Index (ECI) is the cost of all energy used by the building expressed in 
$/SF of building area. 
 
Often an average of 3 years energy consumption is used as a baseline for the benchmark 
analysis, but in this case there were factors which suggested that 2015 was most representative 
of the current building operation and would provide the most accurate analysis.  These factors 
include: 
 

iii. The occupancy and operating hour of the pool peaked in 2015 
iv. Occupancy and use records are very accurate for 2015 
v. Fuel use during 2014 and 2015 is similar but 2013 is unusually high; this is believed to 

be indicative of a different mode of operation of the ventilation system in the building  
 
Figures 1.6 and 1.7 show the EUI and ECI of the subject building and how it compares to other 
similar use buildings in the region.  A complete benchmark analysis is found in Appendix B. 

 
Figure 1.6 – EUI and ECI for the benchmark period  

 

  EUI (kBTU/SF) ECI ($/SF) 
Electric 62.8 $2.61 
Fuel Oil 342.2 $7.64 

Building Total 405.0 $10.25 
 
 

 
Comparison to similar use buildings 
Figure 1.7 shows how the subject building compares with other buildings with pools.  There are 
few stand-alone pools in the region, so a wider sample was obtained.  The green bar represents 
heating degree days (HDD’s) which are a measure of the severity of weather.  The consumption 
of heating fuel should be proportionate to HDD’s, which allows comparison between different 
climate zones such as Anchorage and Cordova. 
 
Along with the Nikiski pool, this building’s electric EUI is the lowest of all comparison buildings.  
The auditor performed an audit on the West High pool and observed that the light levels in that 
building were substantially higher than the light levels at the Cordova pool.  Additionally, 
although the pool is of similar size, the West High Pool building is nearly three times the size 
(22,599 SF) of the Cordova pool and contains many more offices and plug loads than the 
subject building, which results in a higher EUI.  The Petersburg Aquatic center is also more than 
twice the size (19,200 SF) of the subject building, so it is presumed it’s electric consumption on 
a per square foot basis, is higher for the same reasons.  The Nikiski pool is also housed in a 
very large building (35,460 SF) whose configuration is unknown so the reason for its very low 
electric EUI are also unknown. 
 
The subject building’s heating EUI (342.2 kBTU/SF) is nearly twice what would be expected 
based on the comparison buildings.  This suggests that most of the savings from recommended 
EEM’s should be from fuel oil consumption reduction, which is in line with the EEM savings 
results shown in Table 1.1.  If all the recommended EEM’s in Table 1 were implemented, the 
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new heating EUI would be 215 kBTU/SF, which would be below the Nikiski pool’s heating EUI 
and slightly higher than the West High and Petersburg pools heating EUI’s.  
 

 

Figure 1.7 – EUI Comparison of Similar Use Buildings  
 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

1.6 Recommended Energy Efficiency Measures – EEM’s 
Various Energy Efficiency Measures (EEMs) have been analyzed for this building to determine if 
each would provide energy savings with reasonably good payback periods.  EEMs can be 
recommended for reasons including:   
 

1.)  they have a reasonably good payback period  
2.)  for code or safety compliance  
3.)  end of life (EOL) equipment replacement 
4.)  strategic reasons important to the building owner/operator 
5.) reasons pertaining to efficient building management3, facility management 

strategy, operations, maintenance and/or safety   
 

Despite the fact that several lighting EEM’s are not cost effective when standing alone, all of the 
lighting EEM’s that were considered for this facility are recommended.  EEM’s that were 
considered but not recommended are detailed below.  The recommended EEM’s are shown in 
Table 1.1 below and are summarized, by type, in Figure 1.7.  Section 4.3 explains each EEM in 
more detail and includes the auditor’s notes.  Maintenance savings are included with the energy 
savings in the summary tables and have been considered when evaluating an EEM’s 
desirability.  Appendix D includes information as to how costs were estimated.   
 
The following lighting upgrade philosophy is recommended and is implemented through the 
EEM’s recommended in Table 1.1:  In the interest of building management efficiency, upgrade 

                                                           
3 See Appendix D.4.3 for additional discussion regarding Efficient Building Management 
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the entire facility to LED lighting.  Occupancy sensors should be installed in intermittently 
occupied spaces including mechanical and locker rooms, the natatorium, offices, the laundry 
room and family bathroom.    
 
 

Figure 1.7 – Summarized EEM’s by Type  
 

  
Savings (including 

maintenance 
savings) 

Cost 
Simple Payback 

(yrs.) 

HVAC & Pool 
related 

$24,412  $280,900  11.5 

Lighting $4,783  $23,096  13.9 

Totals $29,195  $303,996  10.4 

 
 
Each EEM in Table 1.1 includes estimated installation costs, estimated energy savings and a 
simple payback.  Carbon Dioxide reduction and additional measures of financial return are 
provided in Table 4.1 and Section 4.3. 
 
 
EEM’s considered but not recommended: 
Roof insulation: EEM #24 in Table 1.1 shows what additional insulation would cost and save, if 
the additional insulation was added during a future re-roofing project.  The $148 savings is 
inadequate to justify the cost. 
 
Premium efficiency pool pump motor:  A premium efficiency pool pump motor would save 
$86/yr.  The existing motor was replaced within the last 2 years, the savings is inadequate to 
justify replacement of a new pump. 
 
 
Reduce DHW temperature from 138 to 115: This EEM would reduce heating costs by $312/yr, 
but given the fact that the mixing valve serving the showers will have to be adjusted to increase 
the percentage of hot water from 77% to 93% to maintain a 107F shower temperature), the 
additional 132 gallons/day of hot water that would be required more than offsets the heating 
savings.   
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TABLE 1.1  RECOMMENDED EEMS  

EEM 
No. 

Category Location 
Existing 

Configuration 
Improvement 

Description 
Installed 

Cost 

Annual 
Energy 

& 
Maint. 
Savings 

Simple 
Payback 

Notes 

2 
HVAC And 
DHW 

Boiler 
room 

Pumps run 
24/7/365 

1.) add DHW re-
circulation pump timers 
to CP-5 & CP-7 (HWG 
circulation pump and 
DHW re-circulation 
pump) to reduce HWG & 
DHW circulation 
operation to only hours 
when pool is open.   

$1,000  $800  1.3 

Add timers to (2) circulation 
pumps and program to run only 
during occupied hours.  Total 
installed cost estimated to be 
$1,000. 

3 
Lighting - 
Power 
Retrofit 

Lobby 
night light 

FLUOR (4) T12 
4' F40T12 40W 
Standard 
Magnetic with 
Manual 
Switching 

Replace with LED (4) 
14W Module   

$154  $157  1.0 

Remove ballast in (1) fixture, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (4) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Maintenance savings 
$5/fixture 

4 
Lighting - 
Power 
Retrofit 

Locker 
rooms, 
night 
lights 

4 FLUOR (2) 
T12 4' F40T12 
40W Standard 
Magnetic with 
Manual 
Switching 

Replace with 4 LED (21) 
14W Module   

$375  $349  1.1 

Remove ballast in (4) fixtures, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (8) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.    Maintenance savings 
$5/fixture 

5 
Lighting - 
Power 
Retrofit 

Boiler 
room - 
turned on 
all day 

3 INCAN 
Reflector, Std 
65W BR30 with 
Manual 
Switching 

Replace with 3 LED 14W 
Module   

$83  $47  1.8 

Replace 3 (turned on every day) - 
65w PAR36 lamps with 9.5w LED 
@ $20 ea + total .5 hr labor @ 
$45/hr.  Add (1) ceiling mounted 
occupancy sensor @ $125 parts + 
$45 labor. 

6 
Lighting - 
Power 
Retrofit 

Lobby, 
offices, 
laundry 

5 FLUOR (4) 
T12 4' F40T12 
40W Standard 
(2) Magnetic 
with Manual 
Switching 

Replace with 5 LED (4) 
14W Module (2)   

$769  $310  2.5 

Remove ballast in (5) fixtures, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (20) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Maintenance savings 
$5/fixture 

7 
Lighting - 
Power 
Retrofit 

Locker 
rooms 

21 FLUOR (2) 
T12 4' F40T12 
40W Standard 
Magnetic with 
Manual 
Switching 

Replace with 21 LED (21) 
14W Module   

$1,968  $626  3.1 

Remove ballast in (21) fixtures, 
re-wire end caps @ .75 hrs ea @ 
$45/hr; replace (42) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Add (4) ceiling mounted 
occupancy sensors in EACH locker 
room @ $125 ea parts + 1 hr 
labor each @ $125/hr (requires 
electrician).  Maintenance savings 
$5/fixture. Data logging showed 
mens locker to be unoccupied 
83% when lights were on and 
62% in womens locker. 
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TABLE 1.1  RECOMMENDED EEMS  

EEM 
No. 

Category Location 
Existing 

Configuration 
Improvement 

Description 
Installed 

Cost 

Annual 
Energy 

& 
Maint. 
Savings 

Simple 
Payback 

Notes 

8 
Lighting - 
Combined 
Retrofit 

Natatoriu
m 

18 MH 400 
Watt Magnetic 
with Manual 
Switching 

Replace with 18 LED 
119W Module   and 
Remove Manual 
Switching and Add new 
Occupancy Sensor 

$13,560  $2,535  5.3 

Replace (18) 400w MH fixtures 
with 119w LED's with integral 
dimming occupancy sensors @ 
$450 ea parts + 2 hrs labor ea @ 
$110/hr + $1500 lift rental. 
 Maintenance savings 
$10/fixture. 

9 
Lighting - 
Power 
Retrofit 

Offices, 
laundry & 
family 
bathroom 

5 FLUOR (4) 
T12 4' F40T12 
40W Standard 
Magnetic with 
Manual 
Switching 

Replace with 5 LED (4) 
14W Module   

$837  $245  3.4 

Remove ballast in (7) fixtures, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (20) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Add (4) switch mounted 
occupancy sensors in family 
bathroom and laundry room and 
ceiling mounted sensors in office 
@ $125 ea parts + 1 hr labor @ 
$45/hr.  Maintenance savings 
$5/fixture 

10 
Lighting - 
Power 
Retrofit 

Small 
office off 
lobby 

FLUOR (2) CFL, 
A Lamp 20W 
with Manual 
Switching 

Replace with LED (2) 
10W Module   $14  $4  3.5 

Replace (2) 23w CFL bulbs with 
9.5w LED's @ $7ea and no labor 
cost.  Add fixture mounted 
occupancy sensor @ $125 parts + 
1 hr labor @ $45. 

11 
Lighting - 
Power 
Retrofit 

AHU Fan 
& EF Fan 
rooms - 
Incand 

3 INCAN A 
Lamp, Std 60W 
with Manual 
Switching 

Replace with 3 LED 10W 
Module   

$21  $3  7.0 
Replace (3) 60w incandescent 
bulbs with 9.5w LED's @ $7ea 
and no labor cost. 

12 
Lighting - 
Power 
Retrofit 

Exterior 

4 MH 175 Watt 
Magnetic with 
Manual 
Switching 

Replace with 4 LED 56W 
Module   

$1,780  $307  5.8 

Replace (4) 175w MH fixtures 
with 56w LED fixtures @ $400 ea 
+ 1 hr labor each @ $45/hr. 
 $5/fixture maintenance savings. 

13 
Lighting - 
Power 
Retrofit 

Storage 
rooms 

3 INCAN A 
Lamp, Std 60W 
with Manual 
Switching 

Replace with 3 LED 10W 
Module   

$21  $3  7.0 
Replace (3) 60w incandescent 
bulbs with 9.5w LED's @ $7ea 
and no labor cost. 

1 Ventilation 
Building-
wide 

Both AHU's & 
EF's run 
24/7/365; no 
heat recovery 

1.) Add schedule 
controls to AHU-2 
reduce operating hours 
to when building is 
occupied. Estimated cost 
$4,000  2.) replace EF's 
in locker rooms with 
humidity sensing 
models, reduce 
operation by 65%. 
 Estimated cost $600.  3.) 
De-commission and 
replace AHU-1, EF-1 & 
EF-2 with DesertAire 
system used to de-
humidify, then heat the 
space, OSA and pool 
water with recovered 

$279,600  $23,587  11.9 
The costs and savings of these 
EEM's are combined since both 
result from an HVAC upgrade. 

15 

Natatorium 
de-
humidificati
on and pool 
heat 

Natatoriu
m, Pool 

Swimming Pool 
Load 
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TABLE 1.1  RECOMMENDED EEMS  

EEM 
No. 

Category Location 
Existing 

Configuration 
Improvement 

Description 
Installed 

Cost 

Annual 
Energy 

& 
Maint. 
Savings 

Simple 
Payback 

Notes 

heat.  Add deck level 
chloramine extraction 
system with heat 
recovery.  Estimated 
costs are $150,000 for 
parts, $100,000 for 
mechanical, electrical & 
general contracting, 
$25,000 for engineering. 

16 
Setback 
Thermostat 

Locker 
rooms 

Existing 
Unoccupied 
Heating 
Setpoint: 70.0 
deg F 

Implement a Heating 
Temperature 
Unoccupied Setback to 
60.0 deg F for the Locker 
rooms space. 

$300  $25  12.0 

Replace (2) existing manual 
thermostats with programmable 
setback models @ $150 ea 
including labor 

A1 
Water 
Savings 

Locker 
room 
shower 
heads 

4.0 gpm heads 
Replace with 1.5 gpm 
heads 

$1,800 $1,135 1.6 

Men’s locker has (2) 1.5 gpm 
heads and (4) 4.0 gpm heads.  It 
is assumed same configuration in 
women’s locker room. Replace all 
(12) shower heads (including the 
1.5 gpm heads, for ease of 
maintenance) with 1.5 gpm 
heads @ total cost of $1,800. 

TOTAL OF ALL COST EFFECTIVE EEM'S $302,282  $30,133  10.3    

The following EEM's were not found to be cost effective from a financial perspective but are still recommended 

17 
Lighting - 
Combined 
Retrofit 

Storage 
area off 
lobby 

FLUOR (2) T8 4' 
F32T8 32W 
Standard 
Instant   with 
Manual 
Switching 

Replace with LED (2) 
14W Module   and 
Remove Manual 
Switching and Add new 
Occupancy Sensor 

$264  $26  10.2 

Remove ballast in (1) fixture, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (2) 32w T8 lamps 
with 14w T8 LED tubes @ $30 ea, 
labor included in re-wire time. 
 Add fixture mounted occupancy 
sensor @ $125 parts + 1 hr labor 
@ $45. Maintenance savings 
$5/fixture 

18 
Lighting - 
Controls 
Retrofit 

Boiler 
room - 
turned on 
all day 

3 INCAN 
Reflector, Std 
65W BR30 with 
Manual 
Switching 

Improve Manual 
Switching 

$165  $11  15.0 

Replace 3 (turned on every day) - 
65w PAR36 lamps with 9.5w LED 
@ $20 ea + total .5 hr labor @ 
$45/hr.  Add (1) ceiling mounted 
occupancy sensor @ $125 parts + 
$45 labor. 

19 
Lighting - 
Controls 
Retrofit 

Offices, 
laundry & 
family 
bathroom 

5 FLUOR (4) 
T12 4' F40T12 
40W Standard 
Magnetic with 
Manual 
Switching 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$680  $45  15.1 

Remove ballast in (7) fixtures, re-
wire end caps @ .75 hrs ea @ 
$45/hr; replace (20) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Add (4) switch mounted 
occupancy sensors in family 
bathroom and laundry room and 
ceiling mounted sensors in office 
@ $125 ea parts + 1 hr labor @ 
$45/hr.  Maintenance savings 
$5/fixture 

Page 38 of 131



ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 18 of 103 
 

TABLE 1.1  RECOMMENDED EEMS  

EEM 
No. 

Category Location 
Existing 

Configuration 
Improvement 

Description 
Installed 

Cost 

Annual 
Energy 

& 
Maint. 
Savings 

Simple 
Payback 

Notes 

20 
Lighting - 
Controls 
Retrofit 

Locker 
rooms 

21 FLUOR (2) 
T12 4' F40T12 
40W Standard 
Magnetic with 
Manual 
Switching 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$2,000  $111  18.0 

Remove ballast in (21) fixtures, 
re-wire end caps @ .75 hrs ea @ 
$45/hr; replace (42) 40w T12 
lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire 
time.  Add (4) ceiling mounted 
occupancy sensors in EACH locker 
room @ $125 ea parts + 1 hr 
labor each @ $125/hr (requires 
electrician).  Maintenance savings 
$5/fixture. Data logging showed 
men’s locker to be unoccupied 
83% when lights were on and 
62% in women’s locker. 

21 
Lighting - 
Power 
Retrofit 

Chemical 
room 

3 INCAN 
Reflector, Std 
65W BR30 with 
Manual 
Switching 

Replace with 3 LED 14W 
Module   $103  $3  34.3 

Replace 4 (only 3 working during 
survey) - 65w PAR36 lamps with 
9.5w LED @ $20 ea + total .5 hr 
labor @ $45/hr.   

22 
Lighting - 
Power 
Retrofit 

Boiler 
room - 
other 

3 INCAN 
Reflector, Std 
65W BR30 with 
Manual 
Switching 

Replace with 3 LED 4W 
Module   $83  $3  27.7 

Replace 3 (only 2 working during 
survey) - 65w PAR36 lamps with 
9.5w LED @ $20 ea + total .5 hr 
labor @ $45/hr.   

23 
Lighting - 
Power 
Retrofit 

AHU Fan 
& EF Fan 
rooms - 
CFL 

6 FLUOR CFL, A 
Lamp 20W 
with Manual 
Switching 

Replace with 6 LED 10W 
Module   

$42  $1  42.0 
Replace (6) 23w CFL bulbs with 
9.5w LED's @ $7ea and no labor 
cost. 

23 
Lighting - 
Controls 
Retrofit 

Small 
office off 
lobby 

FLUOR (2) CFL, 
A Lamp 20W 
with Manual 
Switching 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$170  $4  42.5 

Replace (2) 23w CFL bulbs with 
9.5w LED's @ $7ea and no labor 
cost.  Add fixture mounted 
occupancy sensor @ $125 parts + 
1 hr labor @ $45. 

25 
Lighting - 
Combined 
Retrofit 

Vestibule 

FLUOR CFL, A 
Lamp 20W 
with Manual 
Switching 

Replace with LED 10W 
Module   and Improve 
Manual Switching 

$7  ($6) -1.2 

Replace (1) 23w CFL bulbs with 
9.5w LED's @ $7ea and no labor 
cost.  This lamp was burned out, 
so there will be negative savings 
from this EEM. 

TOTAL OF ALL RECOMMENDED EEM'S $305,795  $30,331  10.1    

The following EEM's were considered but are not recommended 

24 
Building 
Shell Ceiling 
Cathedral 

Roof/Ceili
ng 

Framing 
Type/spacing: 
Standard/24”; 
Insulated 
Sheathing: 
None; Bottom 
Insulation 
Layer: XPS 
(Blue/Pink 
Foam), 3 
inches;  
Modeled R-
Value: 17.8 

Add R-19 to existing 
insulation. $39,723  $148  268.4 

This EEM adds 4" (approx. R-20) 
additional rigid foam during roof 
replacement - cost of roof 
replacement is not included here. 
 Eagle Contracting (roof vendor 
quoted the project in 2015) 
estimated $7.50/SF for additional 
4" of rigid foam during 
replacement; structural 
engineering may be required for 
fastening system specification. 
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Figure 1.8 summarizes the energy consumption and costs for the existing building and for the 
proposed building after the recommended EEM’s are implemented.  
 

 
Figure 1.8 – Summary with all EEM’s incorporated  

(Electric and Fuel oil only, does not included water/sewer costs) 
 
 

  
Existing conditions Proposed Conditions Effective reduction in 

building energy 
consumption and 

costs   kBTU of 
consumption 

  
kBTU of 
consumption 

kWh Electric 142,796 487,363 101,216 345,450 29.12% 
Gallons Oil 19,802 2,653,503 12,449 1,668,166 37.13% 

Building Energy Cost $79,486 $51,771 34.87% 

 

1.7 Recommended Energy Conservation Measures – ECM’s 
No and low-cost EEM’s are called ECM’s and are usually implemented by the existing 
operations and maintenance staff (they are also called O & M recommendations). ECM’s can 
result in cost and consumption savings, but they also prevent consumption and cost increases, 
which are more accurately called “avoided costs” rather than cost savings. The following ECM’s 
are recommended for this facility.  Additional detail and explanation for each ECM is provided in 
Appendix D.  The avoided annual energy cost calculations below are based on the proposed 
building with all recommended EEM’s in Table 1.1 implemented. 

 
 

a) Implement Building Monitoring and install cumulative fuel oil flow meter (See Appendix 
H).  Create an Energy Champion and perform monthly walk through using an Energy 
Checklist. 

 
Estimated cost for flow meter:  $1,500 
Estimated cost for Energy Champion  
 Training    $2,000 

 
The avoided costs range from 5% to 15% of the overall building energy cost, 10% is 
used here:  

    Avoided cost:     $5,177 
   

 
b) Maintain HVAC systems. 

 
Estimated cost     $  500 
Avoided cost if 3% efficiency  
  reduction is prevented:   $  212 

 
 

c) Boiler temperature reset – based on outdoor temperature, the boiler water temperature 
should be reset from 180F to 155F during the summer months 
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2. AUDIT AND ANALYSIS BACKGROUND 

2.1  Program Description 
This audit included the identification, development, and evaluation of EEM’s for the Cordova 
City Pool.  The scope of this project included evaluating building shell, lighting and other 
electrical systems and equipment, HVAC equipment, hot water heating equipment, shower 
heads and motors and pumps.  Measures were analyzed based on life-cycle-cost techniques 
(using SIR), which include the initial cost (also called “first cost”) of the equipment, life of the 
equipment, annual energy cost, annual maintenance cost, and a discount rate of 3.0% per year 
in excess of general inflation. 
  

2.2  Audit Description  
Preliminary audit information including building plans and utility consumption data (if available) 
was gathered in preparation for the site survey. An interview was conducted with the building 
owner or manager to understand their objectives, ownership strategy and other information the 
auditor could use to make the audit most useful to the client. The site survey provides critical 
information in deciphering where energy is used and what savings opportunities exist within a 
building. The entire site was surveyed, including every accessible room, and the areas listed 
below were evaluated to gain an understanding of how the building operates: 
 

• Building envelope (roof, windows, etc.) 
• Heating, ventilation, and air conditioning equipment (HVAC) 
• Lighting systems and controls 
• Building-specific equipment (process equipment) 
• Plug loads 
• Water consumption by shower heads 
 

The building site visit was performed to survey all major building components, systems and 
equipment and included detailed inspection of all energy consuming components. Summaries of 
building occupancy schedules, operating and maintenance practices, and energy management 
programs provided by the building manager/owner were collected along with as much system 
and component nameplate information as was available. 
 

2.3  Method of Analysis 
The details collected by the auditor enabled a simulation model of the building’s overall energy 
usage to be developed – this is referred to as “existing conditions” or the “existing building”. The 
analysis involves distinguishing the different fuels used on site, and analyzing their consumption 
in different activity areas of the existing building.  
 
Building Simulation Model 
An accurate model of the building performance can be created by simulating the thermal 
performance of the walls, roof, windows and floors of the building, adding any HVAC systems, 
ventilation and heat recovery, adding major equipment, plug loads, any heating or cooling 
process loads, the number of occupants (each human body generates approximately 450 
BTU/hr. of heat) and the hours of operation of the building. 
 
For the purposes of the model, the City of Cordova Pool was broken down into the following 
activity areas: 
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 1) Natatorium:  5,300 square feet 
 2) Locker rooms:  1,050 square feet 
 3) Office:  400 square feet 
 4) Mechanical rooms:  605 square feet 
 5) Lobby:  400 square feet 
 

The methodology took a range of building-specific factors into account, including:: 
 

• Occupancy hours 
• Local climate conditions 
• Prices paid for energy 

 
For the purposes of this study, the thermal simulation model was created using a modeling tool 
called AkWarm© Energy Use Software.  The building characteristics and local climate data were 
used to establish a baseline space heating and cooling energy usage.  The model was 
calibrated and was then capable of predicting the impact of theoretical EEM’s.   The calibrated 
model is considered to represent “existing conditions” or the “existing building”. 
 
Limitations of AkWarm© Models 
The model is based on local, typical weather data for Cordova. This data represents the 
average ambient weather profile as observed over approximately 30 years. As such, the 
monthly fuel use bar charts in Section 3.2 will not likely compare perfectly, on a monthly basis 
with actual energy billing information from any single year. This is especially true for years with 
extreme warm or cold periods, or even years with unexpectedly moderate weather.  For this 
reason the model is calibrated to the building’s annual consumption of each fuel. 
 
The heating and cooling load model is a simple two-zone model consisting of the building’s core 
interior spaces and the building’s perimeter spaces.  This simplified approach loses accuracy for 
buildings that have large variations in cooling/heating loads across different parts of the building. 
 
AkWarm© does not have the capability to model HVAC systems that simultaneously provide 
both heating and cooling to the same building space. As an example, large footprint office 
buildings with expanses of glass walls typically have to provide cooling to southern exposed 
offices and heating to interior spaces at the same time, so the HVAC system delivers cool 55 
degree air to all spaces and re-heats it (called a VAV system with terminal re-heat) in the 
spaces where heat is required. 
 
Financial Analysis 
AkWarm© provides a number of tools for assessing the cost effectiveness of various EEM’s.  
These tools utilize Life-Cycle Costing, which is defined in this context as a method of cost 
analysis that estimates the total cost of a project over its life.  The total cost includes both the 
construction cost (also called “first cost”) plus ongoing maintenance and operating costs. 
 
Savings to Investment Ratio (SIR) = Savings divided by Investment 
 
Savings includes the total discounted dollar savings considered over the life of the EEM, 
including annual maintenance savings.  AkWarm© calculates projected energy savings based 
on occupancy schedules, utility rates, building construction type, building function, existing 
conditions, and climatic data uploaded to the program based on the zip code of the building. 
Changes in future fuel prices, as projected by the Department of Energy, are included over the 
life of the improvement.  Future savings are discounted to their present value to account for the 
time-value of money (i.e. money’s ability to earn interest over time).  The Investment in the SIR 
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calculation is the first cost of the EEM.  An SIR value of at least 1.0 indicates that the project is 
cost-effective, i.e. total savings exceed the investment costs. 
 
Simple payback is a cost analysis method whereby the investment cost of a project is divided 
by the first year’s energy and maintenance savings to give the number of years required to 
recover the cost of the investment. This may be compared to the expected time before 
replacement of the system or component will be required. For example, if a boiler costs $12,000 
and results in a savings of $1,000 in the first year, the payback time is 12 years.  If the boiler 
has an expected life until replacement of 10 years, it would not be financially viable to make the 
investment since the payback period of 12 years is greater than the project life.  
 
The Simple Payback calculation does not consider likely increases in future annual savings due 
to energy price increases, nor does it consider the need to earn interest on the investment (i.e. 
the time-value of money).  Because of these simplifications, the SIR figure is considered to be a 
better financial investment indicator than the Simple Payback measure. 
 
Measures are ranked by AkWarm© in order of decreasing SIR.  The program first calculates 
individual SIR’s and ranks them from highest to lowest. The software then implements the first 
EEM, re-calculates each subsequent measure and again re-ranks the remaining measures in 
order of their SIR.  An individual measure must have an individual SIR>=1 to be considered 
financially viable on a stand-alone basis.  AkWarm© goes through this iterative process until all 
appropriate measures have been evaluated and implemented in the proposed building model.  
 
SIR and simple paybacks are calculated based on estimated first costs for each measure. First 
costs include estimates of the labor and equipment required to implement a change. Costs are 
considered to be accurate within +/-30% in this level of audit; they are derived from Means Cost 
Data, industry publications, the auditors experience and/or local contractors and equipment 
suppliers.    
 
Interactive effects of EEM’s: 
It is important to note that the savings for each recommendation is calculated based on 
implementing the most cost effective measure first (highest SIR), then the EEM with the second 
highest SIR, then the third, etc.  Implementation of an EEM out of the order will affect the 
savings of the other EEM’s. The savings may in some cases be higher and in other cases, 
lower.  For example implementing a reduced operating schedule for inefficient lighting will result 
in relatively high savings. Implementing a reduced operating schedule for newly installed 
efficient lighting will result in lower relative savings, because the efficient lighting system uses 
less energy during each hour of operation. If some of the recommended EEMs are not 
implemented, savings for the remaining EEMs will be affected, in some cases positively, and in 
others, negatively.  If all EEM’s are implemented, their order of implementation is irrelevant, 
because the total savings after full implementation will be unchanged.  If an EEM is calculated 
outside of the AkWarm© model, the interactive effects of that EEM are not reflected in the 
savings figures of any other EEM. 
 
Assumptions and conversion factors used in calculations: 
The underlying assumptions used in the calculations made in this audit follow: 
 

 3413 BTU/kWh 
 60% load factor for all motors unless otherwise stated 
 134,000 BTU/gallon of #1 fuel oil 
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2.4  Limitations of Study 
All results are dependent on the quality of input data provided, and can only act as an 
approximation.  In some instances, several methods may achieve the identified savings. This 
report is not a design document and the auditor is not proposing designs, or performing design 
engineering.  A design professional who is following the EEM recommendations and who is 
licensed to practice in Alaska in the appropriate discipline, shall accept full responsibility and 
liability for the design, engineering and final results.   
 
Budgetary estimates for engineering and design of these projects is not included in the cost 
estimate for each EEM recommendation; these costs can be approximated at 15% of the 
materials and installation costs.  
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3.  BOB KORN MEMORIAL POOL 

3.1   Building Description 
This building was constructed in or around 1973 and an HVAC renovation occurred in 1983.  
According to plans, the boiler was replaced in 1987, and it appears the boiler was replaced 
again in 2007.  Original 1973 building plans and the 1983 renovation plans were available.  
These plans and the auditor’s measurements and observations were used as the basis for this 
audit. 
  
See Appendix A for a schedule of mechanical components, large motors, plumbing fixtures, 
appliances and plug loads. 
 
Description of Building Shell & Pool 
This building is constructed on a 4” concrete slab surrounding the pool.  The walls are 8” CMU’s 
with 1-1/2” of rigid foam applied to their 
exterior, covered with horizontal vinyl siding.  
The interior CMU walls are painted.  The walls 
of the west wing (containing locker rooms, 
lobby and offices) are constructed using 2” x 6” 
wood studs 16” oc, whose cavities are filled 
with R-19 fiberglass batt.  The exterior of these 
walls is also finished with horizontal vinyl 
siding, the interior with painted gypsum. 
 
The painted metal, pitched roof covers 3” of 
rigid foam insulation which is supported by 
plywood sheathing supported by wood and 
metal scissors trusses in the low section of the 
natatorium and 12” x 48” glue laminated 
beams in the clearstory section of the 
natatorium.  The same roof surface over the 
west wing is supported by 2” x 10” joists.  The 
interior ceilings in the natatorium are exposed 
sheathing or tongue and groove car decking, 
the ceilings in the lobby/office area and locker 
rooms are tongue and groove wood (presumed 
to be cedar).  
 
Entry doors are store front with double pane 
glass in metal frames.  Emergency exit doors 
are solid surface metal, presumed to have a 
honeycomb core.  There is only one window in 
the building, it is adjacent to the main entry 
door and utilizes double pane glass in a metal frame. 
 
Overall, the building shell appears to be in average condition considering its age.   
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Pool 
The 134,000 gallon, 36’ x 75’ pool varies in depth from 3’ to 12’.  It has an aluminum shell with a 
plastic liner and uses a salt system with an auxiliary UV system for sanitation.  The pool water 
temperature setpoint is 80F, it measured 80.7F during the survey and read 79F on the pool 
water controller digital readout.  The natatorium RH measured 64%, the dew point measured 
67.9F and the dry bulb temperature measured 82F (thermostat read 83F). 
 
Heating, Cooling, Ventilation and Controls 
 
The Heating Plants used in the building are: 
 
 B-1 
 Nameplate Information: Viessman VD2-700 
 Fuel Type: #1 Oil 
 Input Rating: 3,059,000 BTU/hr 
 Steady State Efficiency: 88  % 
 Idle Loss: 1  % 
 Heat Distribution Type: Glycol 
 Boiler Operation: All Year 
 Notes: Oil fired Vitorond 200, 3,059 MBH input, 2,693 MBH 
  output, max. 35% turndown, 180F setpoint, SN  
  7134287500010103, mfg 2005; Riello RL/2 burner, 1.5 
  HP motor, SN 06D 951430000001 
 
Distribution: Heat is distributed in this building by (5) Grundfos constant speed circulation 
pumps.  They appear to serve the following areas, and all pumps are presumed to run 
continually: 
 

- Pre-heat coil in AHU-1 
- Main heating coil in AHU-1 
- Heating coil in AHU-2  
- DHW generators 
- Hydronic baseboard and unit heaters 

 
Controls: The boiler has internal, proprietary controls, 
presumed to have an outside air temperature reset, but it is 
not known if this feature is in use.  The boiler controls also 
manage the DHW temperature, as the hot water generators 
are integral to the Viessman system.  
 
Each perimeter fintube baseboard heater is controlled by 
a thermostatic control valve; the vestibule valve is non-
functional, as it is missing parts (image at right).  The 
locker room unit heaters are controlled by manual 
thermostats but both units were turned off during the site 
survey, due to the fact that they are noisy and blow air 
directly on wet bathers.   
 
AHU’s: The 1983 sequence of operations does not 
indicate when or for how long AHU-1 or AHU-2 operate.  
They were data logged (see Appendix G) and both were 
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found to run continually during the logging period so their fan motors are are uncontrolled.   
Their heating coil valves are controlled by the programmable thermostat in the office (AHU-2) 
and the manual thermostat in the natatorium (AHU-1) 
 
Natatorium: The sequence of operations specifies that one of the clearstory exhaust fans is to 
run any time AHU-1 is operating.  60F is to be maintained in the AHU-1 pre-heat chamber (this 
has been adjusted down to 50F) with the OSA dampers open to 50% and by modulating the 
pre-heat coil control valve.  Mixed air temperature is to be maintained at 60F by modulating the 
main heating coil and the RA and OSA dampers.  A humidistat controls the second and third 
clearstory exhaust fans (EF-3 was found to be manually turned off) and over-rides the mixed air 
control to open the OSA dampers and allow more OSA if the humidity is higher than the set 
point, which is specified as 70% in the sequence of operations.  The actual RH was found to 
vary from 35% to 70%.  (A typical RH set point should be 55%.) 
  
Office & Lobby area:  There was no available sequence of operations for AHU-2 which, as 
previously mentioned, runs continually.  There are occupant complaints of little or no heat from 
the air diffusers in these areas.  A sampling of air flows found them to be within 10% of what is 
specified on building plans, but the SA temperature is 20F below what should be supplied which 
could indicate a problem either with the heating coil, thermostat or hydronic control valve.  Upon 
visual inspection, the heating coil in AHU-2 appears to be significantly clogged with dirt which 
will cause a high static pressure (and higher motor load), and given the condition of the outside 
of the coil, it is most likely that the inside fluid channels are also clogged, which would reduce 
the temperature of SA. 
 
There is no cooling in the building. 
 
Domestic Hot Water System 
DWH is produced by two hot water generators located in the boiler room.  Gauges indicated 
136F and 141F water temperatures at the time of the survey.  Pre-mixed hot water temperature 
at the shower heads was measured at 107F.  There is a re-circulation pump located in the boiler 
room which appears to run continually. 
 
Appliances 
An under-counter refrigerator is located in the laundry room along with a clothes washer and 
electric clothes dryer.   
  
Plumbing 
There are (4) flushometer type, WC’s (toilets) in this facility, all with manual valves.  They 
appear to use more than 3 gpf.  There are (3) lavatory sinks which appear to use 1.5 to 2.0 
gpm.  All lavatory faucets have manual valves.  There are 6 each shower heads in the men’s 
and women’s locker rooms, 4 of which (in the men’s locker) have 4 gpm heads and 2 of which 
have 1.5 gpm heads.  There is a single urinal in the facility; it appears to use 1 gpf. 
 
Interior Lighting 
The interior lighting in this building is a mixture of T12 florescent lamps with magnetic ballasts, 
Metal Halide high bay lighting in the natatorium, CFL and incandescent A-type screw-in bulbs 
and BR30 incandescent reflector bulbs.  There is a single fixture using T8 lamps with an 
electronic ballast in the storage area off of the lobby.  There are no interior lighting controls in 
use.  
 
Exterior Lighting 
There are (4) HPS entry soffit fixtures, which are presumed to use 175w lamps; they are 
reported to be controlled by a photocell sensor. 
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Motors 

The large motors in this facility include the 5 HP pool water circulation pump and the 10 HP 
supply fan motor in AHU-1.  The pool circulation pump has a nominal efficiency of 87.5% 
and has just been replaced, so is not a candidate for a premium efficiency replacement.  
The nameplate on the 10 HP fan motor was not accessible, so its efficiency rating is 
unknown.   

 
Major Equipment and Plug Loads 
The equipment schedule and a partial listing of plug loads is found in Appendix A. 
 

3.2   Predicted Energy Use 
 
3.2.1  Energy Usage / Tariffs 
 
The AkWarm© model was calibrated on an annual basis, to match the actual electric and fuel oil 
baseline consumption data.  After calibration, the AkWarm© model predicts the annual usage of 
each fuel as shown in the fuel use bar charts below. The raw utility source data, in addition to 
being used for AkWarm© calibration, is evaluated and benchmark analysis is performed in 
Appendix B.   
 
The utility company’s  providing energy to the building, and the class of service provided by 
each, are listed below: 
 

Electricity:  Cordova Electric Cooperative - Commercial – Sm 
Fuel Oil data was provided by the City of Cordova, through accounting ledgers.    

 
The average cost for each type of fuel used in this building is shown below in Table 3.1.  These 
Energy costs include all surcharges, subsidies, demand charges, taxes and utility customer 
charges and are based on the cost data provided by the electric utility and the City of Cordova. 
 

Table 3.1 
 Average Energy Cost 

Description Average Energy Cost 

Electricity $ 0.1435/kWh 
#1 Oil $ 2.99/gallons 

 
Electric utility providers measure consumption in kilowatt-hours (kWh) and maximum demand in 
kilowatts (kW). One kWh usage is equivalent to 1,000 watts running for one hour. One kW of 
electric demand is equivalent to 1,000 watts running at a particular moment.  
 
Fuel oil consumption is measured in gallons, but unless there is a cumulative meter on the day 
tank, data provided for analysis is typically gallons delivered, not gallons consumed.  It is 
assumed that all of the oil delivered during the benchmark period was consumed during the 
benchmark period.  One gallon of #1 fuel oil provides approximately 134,000 BTU’s of energy.  
#1 fuel oil is typically more expensive than #2 oil, but has a lower gel point, so can be used in 
colder climates.   
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3.2.1.1 Total Energy Use and Cost Breakdown 
 
At then-current rates, the City of Cordova has spent an average of $76,498 annually over the 
last 3 years for electricity and other fuel costs for this building.  
 

  

Elec. 
Consumption 

(kWh) Cost 

Elec. 
Demand 

(kW) Cost 

Total 
Electric 

Cost 

Fuel Oil 
consumption 

(gal) Cost Total Cost Total kBTU's 

2013 145,521 $17,313 327.8 $2,809 $20,842 23,904 $97,219 $118,061 3,651,954 

2014 136,796 $16,991 326.4 $2,797 $19,875 19,212 $73,034 $92,909 3,002,921 

2015 142,796 $16,754 320.9 $2,772 $20,485 19,802 $59,241 $79,725 3,101,261 
3-year 
average 141,704 $17,019 325 $2,793 $20,401 20,973 $76,498 $96,898 3,252,045 

 
 
Figure 3.1 below reflects the estimated distribution of costs across the primary end uses of 
energy based on the AkWarm© computer simulation.   Comparing the “Retrofit” bar in the figure 
to the “Existing” bar shows the potential savings from implementing all of the energy efficiency 
measures recommended in this report. 
 

Figure 3.1 
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Figure 3.2 below shows how the annual energy cost of the building is distributed between the 
different fuels used by the building.  The “Existing” bar shows the breakdown for the building as 
it is now; the “Retrofit” bar shows the predicted costs if all of the energy efficiency measures in 
this report are implemented. 
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Figure 3.2 

 
Figure 3.3 below addresses only Space Heating costs.  The figure shows how each heat loss 
component contributes to those costs; for example, the figure shows how much annual space 
heating cost is caused by the heat loss through the Walls/Doors.  For each component, the 
space heating cost for the Existing building is shown (blue bar) and the space heating cost 
assuming all retrofits are implemented (yellow bar) are shown.  “Air” is ventilation introduced 
into the building plus infiltration and/or exfiltration, i.e. air leakage into or out of the building.  
Infiltration is typically through open doors and windows, un-caulked or loose fitting windows and 
joints, damaged door weather stripping and/or unsealed wall, ceiling or floor penetrations.  
Exfiltration can result from over-pressurizing a building which forces heated (or cooled) air out 
through these same gaps.  “Air” is typically a significant source of heat or cooling loss in almost 
all buildings. 
 

Figure 3.3 
 

$0 $500 $1,000 $1,500 $2,000 $2,500

Floor

Wall/Door

Window

Ceiling

Air

Existing Retrofit

Annual Space Heating Cost by Component

 
 
The tables below show the AkWarm© estimate of the monthly fuel use for each of the fuels 
used in the existing building.  For each fuel, the fuel use is broken down across the energy end 
uses.  Note that DHW refers to domestic hot water. 
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Electrical Consumption (kWh) 
 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Space_Heating 1498 1365 1498 1450 1500 1450 1498 1498 1450 1498 1450 1498 
Space_Cooling 0 0 0 0 0 0 0 0 0 0 0 0 

DHW 288 262 288 279 288 279 288 288 279 288 279 288 
Ventilation_Fans 4832 4403 4832 4676 4498 4676 4832 4832 4676 4832 4676 4832 

Lighting 3503 3192 3503 3390 3503 3390 3503 3503 3390 3503 3390 3475 
Other_Electrical 2217 2020 2217 2146 0 2146 2217 2217 2146 2217 2146 2217 
Swimming_Pool 0 0 0 0 0 0 0 0 0 0 0 0 

 
Fuel Oil #2 Consumption (Gallons) 
 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Space_Heating 0 0 0 0 379 0 0 0 0 0 0 0 
DHW 312 285 312 302 205 302 312 312 302 312 302 312 

Swimming_Pool 1470 1340 1470 1423 0 1423 1470 1470 1423 1470 1423 1470 
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3.2.2  Energy Use Index (EUI) 
 
EUI’s are calculated by converting all the energy consumed by a building in one year to BTU’s 
and multiplying by 1000 to obtain kBTU.  This figure is then divided by the building square 
footage.  
 
“Source energy” differs from “site energy”. Site energy is the energy consumed by the building 
at the building site only. Source energy includes the site energy as well as all of the losses 
incurred during the creation and distribution of the energy to the building. Source energy 
represents the total amount of raw fuel that is required to operate the building. It incorporates all 
transmission, delivery, and production losses, and allows for a more complete assessment of 
energy efficiency in a building. The type of energy or fuel purchased has a substantial impact on 
the source energy use of a building. The EPA has determined that source energy is the best 
measure to use for evaluation purposes and to identify the overall global impact of energy use. 
Both the site and source EUI ratings for the building are provided below.  Site and source EUI’s 
are calculated as follows: 
 
Building Site EUI    =   (Electric Usage in kBtu + Gas Usage in kBtu + same for other fuels) 
             Building Square Footage 
 
Building Source EUI =   (Electric Usage in kBtu X SS Ratio + Gas Usage in kBtu X SS Ratio + same for other fuels) 
      Building Square Footage 
 
W here “SS Ratio” is the Source Energy to Site Energy ratio for the particular fuel. 
 

Table 3.2 - Bob Korn Memorial Pool EUI Calculation4 

Energy Type Building Fuel Use per Year 
Site Energy Use 
per Year, kBTU 

Source/Site 
Ratio 

Source Energy Use per 
Year, kBTU 

Electricity 142,789 kWh 487,339 3.340 1,627,713 
#2 Oil 19,804 gallons 2,732,896 1.010 2,760,225 
Total  3,220,235  4,387,938 
 
BUILDING AREA 7,755 Square Feet 
BUILDING SITE EUI 415 kBTU/Ft²/Yr 
BUILDING SOURCE EUI 566 kBTU/Ft²/Yr 
* Site - Source Ratio data is provided by the Energy Star Performance Rating Methodology for Incorporating 
Source Energy Use document issued March 2011. 

 
Building Benchmarks 
Description EUI (kBtu/Sq.Ft.) EUI/HDD (Btu/Sq.Ft./HDD) ECI ($/Sq.Ft.) 
Existing Building 415.2 46.12 $10.28 
With Proposed Retrofits 266.1 29.55 $6.68 
EUI: Energy Use Intensity - The annual site energy consumption divided by the structure’s conditioned area. 
EUI/HDD: Energy Use Intensity per Heating Degree Day. 
ECI: Energy Cost Index - The total annual cost of energy divided by the square footage of the conditioned space in the building. 

  

                                                           
4 These electric, oil and EUI figures are based on the calibrated Ak-Warm-C model, not actual energy consumption, so there is 
slight differences between these figures and actual figures since it is not possible to calibrate a model to 100% of actual. 
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4.  ENERGY EFFICIENCY MEASURES – EEM’S 

4.1  Summary of Results 
All of the EEM’s considered for this building are summarized in Table 1.1 above.  Please refer to 
the individual measure descriptions in Section 4.3 for more detail.  Any additional detail 
regarding calculations and cost estimates for analyzed measures is provided in Appendix D.   
 

Table 4.1 
Bob Korn Memorial Pool, Cordova, Alaska 

ENERGY EFFICIENCY MEASURES 

Rank Feature  

 
Improvement 
Description  

Annual 
Energy 

Savings  
Installed 

Cost  

Savings to 
Investment 

Ratio, SIR 

Simple 
Payback 

(Years) 
CO2 

Savings 

1 Ventilation (This 
EEM is combined 
with EEM #15 
since included in 
the proposed 
HVAC upgrade) 

1.) Add schedule 
controls to AHU-2 
reduce operating hours 
to when building is 
occupied. Estimated 
cost $4,000  2.) replace 
EF's in locker rooms with 
humidity sensing 
models, reduce 
operation by 65%.  
Estimated cost $600.  3.) 
replace AHU-1, EF-1 & 
EF-2 with Desertair 
system used to de-
humidify, then heat the 
space, OSA and pool 
water with recovered 
heat.  Cost is included 
in EEM#XXX.  Pool water 
heat savings is 
identified under EEM 
#X. 

$7,670 $4,600 19.68 0.6 79,460.4 

2 HVAC And DHW 1.) add DHW re-
circulation pump timers 
to CP-5 & CP-7 (HWG 
circulation pump and 
DHW re-circulation 
pump) to reduce HWG 
& DHW circulation to 
the only when pool is 
open.   

$800 $1,000 13.06 1.3 6,848.5 

3 Lighting - Power 
Retrofit: Lobby 
night light 

Replace with LED (4) 
14W Module   

$152 
+ $5 

Maint. 
Savings 

$154 5.50 1.0 1,616.1 

4 Lighting - Power 
Retrofit: Locker 
rooms, night 
lights 

Replace with 4 LED (21) 
14W Module   

$333 
+ $16 

Maint. 
Savings 

$375 5.02 1.1 3,539.8 

5 Lighting - Power 
Retrofit: Boiler 
room - turned on 
all day 

Replace with 3 LED 14W 
Module   

$47 $83 4.73 1.8 496.6 
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Table 4.1 
Bob Korn Memorial Pool, Cordova, Alaska 

ENERGY EFFICIENCY MEASURES 

Rank Feature  

 
Improvement 
Description  

Annual 
Energy 

Savings  
Installed 

Cost  

Savings to 
Investment 

Ratio, SIR 

Simple 
Payback 

(Years) 
CO2 

Savings 

6 Lighting - Power 
Retrofit: Lobby, 
offices, laundry 

Replace with 5 LED (4) 
14W Module (2)   

$290 
+ $20 

Maint. 
Savings 

$769 3.93 2.5 3,073.4 

7 Lighting - Power 
Retrofit: Locker 
rooms 

Replace with 21 LED 
(21) 14W Module   

$521 
+ $105 
Maint. 

Savings 

$1,968 3.11 3.1 5,529.9 

8 Lighting - 
Combined 
Retrofit: 
Natatorium 

Replace with 18 LED 
119W Module   and 
Remove Manual 
Switching and Add new 
Occupancy Sensor 

$2,355 
+ $180 
Maint. 

Savings 

$13,560 2.89 5.3 25,034.3 

9 Lighting - Power 
Retrofit: Offices, 
laundry & family 
bathroom 

Replace with 5 LED (4) 
14W Module   

$225 
+ $20 

Maint. 
Savings 

$837 2.46 3.4 2,396.8 

10 Lighting - Power 
Retrofit: Small 
office off lobby 

Replace with LED (2) 
10W Module   

$4 $14 2.22 3.8 39.5 

11 Lighting - Power 
Retrofit: AHU Fan 
& EF Fan rooms - 
Incand 

Replace with 3 LED 10W 
Module   

$3 $21 2.10 7.0 31.4 

12 Lighting - Power 
Retrofit: Exterior 

Replace with 4 LED 56W 
Module   

$287 
+ $20 

Maint. 
Savings 

$1,780 1.57 5.8 2,996.9 

13 Lighting - Power 
Retrofit: Storage 
rooms 

Replace with 3 LED 10W 
Module   

$3 $21 1.13 7.4 30.2 

14 Setback 
Thermostat: 
Locker rooms 

Implement a Heating 
Temperature 
Unoccupied Setback to 
60.0 deg F for the 
Locker rooms space. 

$25 $300 1.13 12.0 184.5 

15 Natatorium de-
humidificaiton 
(Combined with 
EEM #1 since 
included in the 
proposed HVAC 
upgrade) 

De-Commission AHU-1, 
EF-1,2 & 3 and Install 
Desertair system to 
ventilate and de-
humidify natatorium 
and for chloramine 
extraction, use 
recovered heat to heat 
space and pool water.  
Estimated costs are 
$150,000 for parts, 
$100,000 for 
mechanical, electrial & 
general contracting, 
$25,000 for engineering. 

$14,917 
+ $1,000 

Maint. 
Savings 

$275,000 1.06 17.3 90,343.8 
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Table 4.1 
Bob Korn Memorial Pool, Cordova, Alaska 

ENERGY EFFICIENCY MEASURES 

Rank Feature  

 
Improvement 
Description  

Annual 
Energy 

Savings  
Installed 

Cost  

Savings to 
Investment 

Ratio, SIR 

Simple 
Payback 

(Years) 
CO2 

Savings 

 TOTAL, cost-
effective 
measures 

 $27,632 
+ $1,366 

Maint. 
Savings 

$300,482 1.51 10.4 221,622.0 

The following measures were not found to be cost-effective: 
16 Lighting - 

Combined 
Retrofit: Storage 
area off lobby 

Replace with LED (2) 
14W Module   and 
Remove Manual 
Switching and Add new 
Occupancy Sensor 

$21 
+ $5 

Maint. 
Savings 

$264 0.83 10.2 222.8 

17 Lighting - 
Controls Retrofit: 
Boiler room - 
turned on all 
day 

Improve Manual 
Switching 

$11 $165 0.58 14.4 121.8 

18 Lighting - 
Controls Retrofit: 
Offices, laundry 
& family 
bathroom 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$45 $680 0.55 15.2 476.3 

19 Lighting - 
Controls Retrofit: 
Locker rooms 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$111 $2,000 0.54 18.0 1,182.0 

20 Lighting - Power 
Retrofit: 
Chemical room 

Replace with 3 LED 14W 
Module   

$3 $103 0.43 33.3 32.9 

21 Lighting - Power 
Retrofit: Boiler 
room - other 

Replace with 3 LED 4W 
Module   

$3 $83 0.31 26.9 32.9 

22 Lighting - Power 
Retrofit: AHU Fan 
& EF Fan rooms - 
CFL 

Replace with 6 LED 10W 
Module   

$1 $42 0.28 50.7 8.7 

23 Lighting - 
Controls Retrofit: 
Small office off 
lobby 

Remove Manual 
Switching and Add new 
Occupancy Sensor 

$4 $170 0.18 47.5 38.1 

24 Cathedral 
Ceiling: House 

Add R-19 to existing 
insulation. 

$148 $39,723 0.09 269.3 1,088.5 

25 Lighting - 
Combined 
Retrofit: 
Vestibule 

Replace with LED 10W 
Module   and Improve 
Manual Switching 

-$6 $7 -7.67 999.9 -68.1 

 TOTAL, all 
measures 

 $27,972 
+ $1,371 

Maint. 
Savings 

$343,719 1.33 11.7 224,757.9 
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4.2  Interactive Effects of Projects 
The savings for a particular measure are calculated assuming all EEM’s listed above that 
measure have been implemented.  If some EEM’s are not implemented, savings for the 
remaining EEM’s will be affected.  For example, if ceiling insulation is not added, then savings 
from a project to replace the heating system will be increased, because the heating system for 
the building will be serving a larger load and consuming more energy. 
 
In general, all projects are evaluated sequentially so energy savings associated with one EEM 
would not also be attributed to another EEM. By modeling the recommended project 
sequentially, the analysis accounts for interactive affects among the EEMs and does not “double 
count” savings. 
 
Interior lighting, plug loads, facility equipment, and occupants generate heat within the building.  
When the building is in cooling mode, these items contribute to the overall cooling demands of 
the building.  Therefore, lighting efficiency improvements will reduce cooling requirements in air-
conditioned buildings and conversely, they will increase heating requirements in a heated 
building.  Heating penalties and cooling benefits were included in the lighting project analysis. 
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4.3  EEM Detail with Auditors Notes (only EEM’s calculated inside AkWarm© are 
shown) 
 
4.3.1 Insulation Measures (considered but not recommended)  

 
      
4.3.2 Window Measures     (There were no improvements in this category) 

     
4.3.3 Door Measures     (There were no improvements in this category) 

     
4.3.4 Air Sealing Measures     (There were no improvements in this category) 

 
4.3.5 Heating/Cooling/Domestic Hot Water Measure 

 
  

 
Rank Location  Existing Type/R-Value Recommendation Type/R-Value 

24 Cathedral Ceiling: House Framing Type: Standard 
Framing Spacing: 24 inches 
Insulated Sheathing: None 
Bottom Insulation Layer: XPS (Blue/Pink Foam), 3 
inches 
Top Insulation Layer: None 
Modeled R-Value: 17.8 
 

Add R-19 to existing insulation. 

Installation Cost  $39,723 Estimated Life of Measure  (yrs) 30 Energy Savings    (/yr) $148 
Breakeven Cost $3,497 Savings-to-Investment Ratio 0.1 Simple Payback   yrs 269 
Auditors Notes:   This EEM adds 4" (approx. R-20) additional rigid foam during roof replacement - cost of roof replacement is not included here.  
Eagle Contracting (roof vendor quoted the project in 2015) estimated $7.50/SF for additional 4" of rigid foam during replacement; structural 
engineering may be required for fastening system specification. 

 

 
Rank Recommendation 

2 1.) add DHW re-circulation pump timers to CP-5 & CP-7 (HWG circulation pump and DHW re-circulation pump) to reduce HWG & DHW 
circulation to the only when pool is open.   

Installation Cost  $1,000 Estimated Life of Measure  (yrs) 20 Energy Savings    (/yr) $800 
Breakeven Cost $13,059 Savings-to-Investment Ratio 13.1 Simple Payback   yrs 1 
Auditors Notes:    
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4.3.6 Ventilation System Measures 

 
  
4.3.7 Night Setback Thermostat Measures 

 
  
4.3.8 Lighting Measures  

 

 

 
Rank Description Recommendation 

1  1.) Add schedule controls to AHU-2 reduce operating hours to 
when building is occupied. Estimated cost $4,000  2.) replace EF's 
in locker rooms with humidity sensing models, reduce operation 
by 65%.  Estimated cost $600.  3.) replace AHU-1, EF-1 & EF-2 with 
Desertair system used to de-humidify, then heat the space, OSA 
and pool water with recovered heat.  Cost is included in EEM#XXX.  
Pool water heat savings is identified under EEM #X. 

Installation Cost  $4,600 Estimated Life of Measure  (yrs) 15 Energy Savings    (/yr) $7,670 
Breakeven Cost $90,524 Savings-to-Investment Ratio 19.7 Simple Payback   yrs 1 
Auditors Notes:    

 

 
Rank Building Space Recommendation 

14 Locker rooms Implement a Heating Temperature Unoccupied Setback to 60.0 
deg F for the Locker rooms space. 

Installation Cost  $300 Estimated Life of Measure  (yrs) 15 Energy Savings    (/yr) $25 
Breakeven Cost $339 Savings-to-Investment Ratio 1.1 Simple Payback   yrs 12 
Auditors Notes:    

 

 
Rank Location  Existing Condition Recommendation 

3 Lobby night light FLUOR (4) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Replace with LED (4) 14W Module   

Installation Cost  $154 Estimated Life of Measure  (yrs) 6 Energy Savings    (/yr) $152 
    Maintenance Savings (/yr) $5 
Breakeven Cost $847 Savings-to-Investment Ratio 5.5 Simple Payback   yrs 1 
Auditors Notes:   Remove ballast in (1) fixture, re-wire end caps @ .75 hrs ea @ $45/hr; replace (4) 40w T12 lamps with 14w T8 LED tubes @ $30 
ea, labor included in re-wire time.  Maintenance savings $5/fixture  

 

 
Rank Location  Existing Condition Recommendation 

4 Locker rooms, night 
lights 

4 FLUOR (2) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Replace with 4 LED (21) 14W Module   

Installation Cost  $375 Estimated Life of Measure  (yrs) 6 Energy Savings    (/yr) $333 
    Maintenance Savings (/yr) $16 
Breakeven Cost $1,883 Savings-to-Investment Ratio 5.0 Simple Payback   yrs 1 
Auditors Notes:   Remove ballast in (4) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (8) 40w T12 lamps with 14w T8 LED tubes @ $30 
ea, labor included in re-wire time.    Maintenance savings $5/fixture  
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Rank Location  Existing Condition Recommendation 

5 Boiler room - turned on 
all day 

3 INCAN Reflector, Std 65W BR30 with Manual 
Switching 

Replace with 3 LED 14W Module   

Installation Cost  $83 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $47 
Breakeven Cost $392 Savings-to-Investment Ratio 4.7 Simple Payback   yrs 2 
Auditors Notes:   Replace 3 (turned on every day) - 65w PAR36 lamps with 9.5w LED @ $20 ea + total .5 hr labor @ $45/hr.  Add (1) ceiling 
mounted occupancy sensor @ $125 parts + $45 labor. 

 

 
Rank Location  Existing Condition Recommendation 

6 Lobby, offices, laundry 5 FLUOR (4) T12 4' F40T12 40W Standard (2) 
Magnetic with Manual Switching 

Replace with 5 LED (4) 14W Module (2)   

Installation Cost  $769 Estimated Life of Measure  (yrs) 12 Energy Savings    (/yr) $290 
    Maintenance Savings (/yr) $20 
Breakeven Cost $3,021 Savings-to-Investment Ratio 3.9 Simple Payback   yrs 2 
Auditors Notes:   Remove ballast in (5) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (20) 40w T12 lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire time.  Maintenance savings $5/fixture  

 

 
Rank Location  Existing Condition Recommendation 

7 Locker rooms 21 FLUOR (2) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Replace with 21 LED (21) 14W Module   

Installation Cost  $1,968 Estimated Life of Measure  (yrs) 12 Energy Savings    (/yr) $521 
    Maintenance Savings (/yr) $105 
Breakeven Cost $6,115 Savings-to-Investment Ratio 3.1 Simple Payback   yrs 3 
Auditors Notes:   Remove ballast in (21) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (42) 40w T12 lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire time.  Add (4) ceiling mounted occupancy sensors in EACH locker room @ $125 ea parts + 1 hr labor each @ 
$125/hr (requires electrician).  Maintenance savings $5/fixture. Datalogging showed mens locker to be unoccupied 83% when lights were on and 
62% in womens locker.  
 

 

 
Rank Location  Existing Condition Recommendation 

8 Natatorium 18 MH 400 Watt Magnetic with Manual Switching Replace with 18 LED 119W Module   and Remove 
Manual Switching and Add new Occupancy Sensor 

Installation Cost  $13,560 Estimated Life of Measure  (yrs) 22 Energy Savings    (/yr) $2,355 
    Maintenance Savings (/yr) $180 
Breakeven Cost $39,249 Savings-to-Investment Ratio 2.9 Simple Payback   yrs 5 
Auditors Notes:   Replace (18) 400w MH fixtures with 119w LED's with integral dimming occupancy sensors @ $450 ea parts + 2 hrs labor ea @ 
$110/hr + $1500 lift rental.  Maintenance savings $10/fixture. 

 

 
Rank Location  Existing Condition Recommendation 

9 Offices, laundry & family 
bathroom 

5 FLUOR (4) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Replace with 5 LED (4) 14W Module   

Installation Cost  $837 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $225 
    Maintenance Savings (/yr) $20 
Breakeven Cost $2,058 Savings-to-Investment Ratio 2.5 Simple Payback   yrs 3 
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Auditors Notes:   Remove ballast in (7) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (20) 40w T12 lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire time.  Add (4) switch mounted occupancy sensors in family bathroom and laundry room and ceiling mounted 
sensors in office @ $125 ea parts + 1 hr labor @ $45/hr.  Maintenance savings $5/fixture  

 

 
Rank Location  Existing Condition Recommendation 

10 Small office off lobby FLUOR (2) CFL, A Lamp 20W with Manual Switching Replace with LED (2) 10W Module   
Installation Cost  $14 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $4 
Breakeven Cost $31 Savings-to-Investment Ratio 2.2 Simple Payback   yrs 4 
Auditors Notes:   Replace (2) 23w CFL bulbs with 9.5w LED's @ $7ea and no labor cost. 
 Add fixture mounted occupancy sensor @ $125 parts + 1 hr labor @ $45.  

 

 
Rank Location  Existing Condition Recommendation 

11 AHU Fan & EF Fan rooms 
- Incand 

3 INCAN A Lamp, Std 60W with Manual Switching Replace with 3 LED 10W Module   

Installation Cost  $21 Estimated Life of Measure  (yrs) 20 Energy Savings    (/yr) $3 
Breakeven Cost $44 Savings-to-Investment Ratio 2.1 Simple Payback   yrs 7 
Auditors Notes:   Replace (3) 60w incandescent bulbs with 9.5w LED's @ $7ea and no labor cost. 
 

 

 
Rank Location  Existing Condition Recommendation 

12 Exterior 4 MH 175 Watt Magnetic with Manual Switching Replace with 4 LED 56W Module   
Installation Cost  $1,780 Estimated Life of Measure  (yrs) 11 Energy Savings    (/yr) $287 
    Maintenance Savings (/yr) $20 
Breakeven Cost $2,800 Savings-to-Investment Ratio 1.6 Simple Payback   yrs 6 
Auditors Notes:   Replace (4) 175w MH fixtures with 56w LED fixtures @ $400 ea + 1 hr labor each @ $45/hr.  $5/fixture maintenance savings. 

 

 
Rank Location  Existing Condition Recommendation 

13 Storage rooms 3 INCAN A Lamp, Std 60W with Manual Switching Replace with 3 LED 10W Module   
Installation Cost  $21 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $3 
Breakeven Cost $24 Savings-to-Investment Ratio 1.1 Simple Payback   yrs 7 
Auditors Notes:   Replace (3) 60w incandescent bulbs with 9.5w LED's @ $7ea and no labor cost. 
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Rank Location  Existing Condition Recommendation 

16 Storage area off lobby FLUOR (2) T8 4' F32T8 32W Standard Instant   with 
Manual Switching 

Replace with LED (2) 14W Module   and Remove 
Manual Switching and Add new Occupancy Sensor 

Installation Cost  $264 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $21 
    Maintenance Savings (/yr) $5 
Breakeven Cost $218 Savings-to-Investment Ratio 0.8 Simple Payback   yrs 10 
Auditors Notes:   Remove ballast in (1) fixture, re-wire end caps @ .75 hrs ea @ $45/hr; replace (2) 32w T8 lamps with 14w T8 LED tubes @ $30 
ea, labor included in re-wire time.  Add fixture mounted occupancy sensor @ $125 parts + 1 hr labor @ $45. Maintenance savings $5/fixture  

 

 
Rank Location  Existing Condition Recommendation 

20 Chemical room 3 INCAN Reflector, Std 65W BR30 with Manual 
Switching 

Replace with 3 LED 14W Module   

Installation Cost  $103 Estimated Life of Measure  (yrs) 20 Energy Savings    (/yr) $3 
Breakeven Cost $45 Savings-to-Investment Ratio 0.4 Simple Payback   yrs 33 
Auditors Notes:   Replace 4 (only 3 working during survey) - 65w PAR36 lamps with 9.5w LED @ $20 ea + total .5 hr labor @ $45/hr.   

 

 
Rank Location  Existing Condition Recommendation 

21 Boiler room - other 3 INCAN Reflector, Std 65W BR30 with Manual 
Switching 

Replace with 3 LED 4W Module   

Installation Cost  $83 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $3 
Breakeven Cost $26 Savings-to-Investment Ratio 0.3 Simple Payback   yrs 27 
Auditors Notes:   Replace 3 (only 2 working during survey) - 65w PAR36 lamps with 9.5w LED @ $20 ea + total .5 hr labor @ $45/hr.   

 

 
Rank Location  Existing Condition Recommendation 

22 AHU Fan & EF Fan rooms 
- CFL 

6 FLUOR CFL, A Lamp 20W with Manual Switching Replace with 6 LED 10W Module   

Installation Cost  $42 Estimated Life of Measure  (yrs) 20 Energy Savings    (/yr) $1 
Breakeven Cost $12 Savings-to-Investment Ratio 0.3 Simple Payback   yrs 51 
Auditors Notes:   Replace (6) 23w CFL bulbs with 9.5w LED's @ $7ea and no labor cost. 
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Rank Location  Existing Condition Recommendation 

25 Vestibule FLUOR CFL, A Lamp 20W with Manual Switching Replace with LED 10W Module   and Improve Manual 
Switching 

Installation Cost  $7 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) -$6 
Breakeven Cost -$54 Savings-to-Investment Ratio -7.7 Simple Payback   yrs 1000 
Auditors Notes:   Replace (1) 23w CFL bulbs with 9.5w LED's @ $7ea and no labor cost.  This lamp was burned out, so there will be negative 
savings from this EEM. 
 

 

 
Rank Location  Existing Condition Recommendation 

17 Boiler room - turned on 
all day 

3 INCAN Reflector, Std 65W BR30 with Manual 
Switching 

Improve Manual Switching 

Installation Cost  $165 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $11 
Breakeven Cost $96 Savings-to-Investment Ratio 0.6 Simple Payback   yrs 14 
Auditors Notes:   Replace 3 (turned on every day) - 65w PAR36 lamps with 9.5w LED @ $20 ea + total .5 hr labor @ $45/hr.  Add (1) ceiling 
mounted occupancy sensor @ $125 parts + $45 labor. 

 

 
Rank Location  Existing Condition Recommendation 

18 Offices, laundry & family 
bathroom 

5 FLUOR (4) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Remove Manual Switching and Add new Occupancy 
Sensor 

Installation Cost  $680 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $45 
Breakeven Cost $375 Savings-to-Investment Ratio 0.6 Simple Payback   yrs 15 
Auditors Notes:   Remove ballast in (7) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (20) 40w T12 lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire time.  Add (4) switch mounted occupancy sensors in family bathroom and laundry room and ceiling mounted 
sensors in office @ $125 ea parts + 1 hr labor @ $45/hr.  Maintenance savings $5/fixture  

 

 
Rank Location  Existing Condition Recommendation 

19 Locker rooms 21 FLUOR (2) T12 4' F40T12 40W Standard Magnetic 
with Manual Switching 

Remove Manual Switching and Add new Occupancy 
Sensor 

Installation Cost  $2,000 Estimated Life of Measure  (yrs) 12 Energy Savings    (/yr) $111 
Breakeven Cost $1,082 Savings-to-Investment Ratio 0.5 Simple Payback   yrs 18 
Auditors Notes:   Remove ballast in (21) fixtures, re-wire end caps @ .75 hrs ea @ $45/hr; replace (42) 40w T12 lamps with 14w T8 LED tubes @ 
$30 ea, labor included in re-wire time.  Add (4) ceiling mounted occupancy sensors in EACH locker room @ $125 ea parts + 1 hr labor each @ 
$125/hr (requires electrician).  Maintenance savings $5/fixture. Datalogging showed mens locker to be unoccupied 83% when lights were on and 
62% in womens locker.  
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4.3.9 Refrigeration Measures     (There were no improvements in this category) 

 
4.3.10 Other Electrical Measures     (There were no improvements in this category) 

 
4.3.11 Cooking Measures     (There were no improvements in this category) 
  
4.3.12 Clothes Drying Measures     (There were no improvements in this category) 
  
4.3.13 Other Measures 

 
 

 

 
Rank Location  Existing Condition Recommendation 

23 Small office off lobby FLUOR (2) CFL, A Lamp 20W with Manual Switching Remove Manual Switching and Add new Occupancy 
Sensor 

Installation Cost  $170 Estimated Life of Measure  (yrs) 10 Energy Savings    (/yr) $4 
Breakeven Cost $30 Savings-to-Investment Ratio 0.2 Simple Payback   yrs 47 
Auditors Notes:   Replace (2) 23w CFL bulbs with 9.5w LED's @ $7ea and no labor cost. 
 Add fixture mounted occupancy sensor @ $125 parts + 1 hr labor @ $45.  

 

 
Rank Location  Description of Existing Efficiency Recommendation 

15  Natatorium de-humidification and ventilation De-Commission AHU-1, EF-1,2 & 3 and Install 
Desertair system to ventilate and de-humidify 
natatorium and for chloramine extraction, use 
recovered heat to heat space and pool water.  
Estimated costs are $150,000 for parts, $100,000 for 
mechanical, electrical & general contracting, $25,000 
for engineering. 

Installation Cost  $275,000 Estimated Life of Measure  (yrs) 20 Energy Savings    (/yr) $14,917 
    Maintenance Savings (/yr) $1,000 
Breakeven Cost $292,746 Savings-to-Investment Ratio 1.1 Simple Payback   yrs 17 
Auditors Notes:    
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APPENDICES 

Appendix A – Major Equipment List 
 

ALL SCHEDULES COMPILED FROM PLANS OR ON-SITE NAMEPLATE OBSERVATION, WHERE 
ACCESSIBLE     e= estimated  

AIR HANDLER SCHEDULE 

SYMBOL MFGR/MODEL FAN CFM 
MOTOR DATA  
HP/VOLTS/PH REMARKS 

AHU-1 unknown, no nameplate 12,000 10/208/3 Natatorium; on "hand" 

AHU-2 unknown, no nameplate 2,070 1.5/208/1 Lobby & offices; on mechanical time 
clock 

     
     EXHAUST FAN SCHEDULE 

SYMBOL MOTOR MFGR/MODEL CFM 
MOTOR DATA  
HP/VOLTS/PH REMARKS 

EF-1 
unknown, Dayton motor, 

south fan 3850 .5/115/1 

Natatorium exhaust, located in 
clearstory fan room; controlled by 
humidistat; HOA switch on "auto" 

EF-2 
unknown, Dayton motor, 

middle fan 4500 .5/115/1 

Natatorium exhaust, located in 
clearstory fan room; controlled by 
humidistat; HOA switch on "auto" 

EF-3 
unknown, Dayton motor, 

north fan 9600* .5/115/1 

Natatorium exhaust, located in 
clearstory fan room; controlled by 
humidistat; HOA switch "off" 

EF-4 
Brod & McClung-Pace Co, 

model SCF-114-AMI 2200 1/208/1 

Locker rooms, toilet rooms, laundry 
room - no longer in use; SN 84-46958-
01 

EF-5 Panasonic e150 e85W/115/1 
Women’s locker; added to compensate 
for lack of EF-1 

EF-6 Panasonic e150 e85W/115/1 
Men’s locker; added to compensate for 
lack of EF-1 

EF-7 Panasonic FV-08WQ1 e100 .14A/115/1 Chemical room 
EF-8 unknown e250 .08/115/1 Electrical room, manual wall switch 

* no matter what order fans are turned on, the first fan turned on pulls approx. 3800 cfm, second fan turned on pulls 
approx. 4500cfm, third fan turned on pulls approx. 9600 cfm 

     PUMP SCHEDULE  

SYMBOL MFGR/MODEL GPM @ HD 
MOTOR DATA  
HP/VOLTS/PH REMARKS 

CP-1 Grundfos UP 43-75 36 @ 4' 215W/115/1 circ pump for heating coil in AHU-2 

CP-2 Grundfos UMC 80-80 175 @ 15' 1000W/208/3 
circ pump for AHU-1 main heating coil; 
on "hand" 
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CP-3 Grundfos UPS 50-80 40 @ 28' 610W/115/1 
circ pump for AHU-1 pre-heat coil; on 
"hand" 

CP-4 Grundfos UPS 50-160 80 @ 40' 1300w/208/3 
main building heat circulation, located 
at HWG 

CP-5 Grundfos 40-80/4 30 @ 25' 565W/208/1 HWG circulation pump 

CP-6 Grundfos UPS 80-160 double 130 @ 40' 2050W/208/3 
Main building heat circulation, located 
at boiler 

CP-7 Grundfos UPS 15-58 8 @ 8' 80W/115/1 DHW circulation 
CP-8 Grundfos UPS 32-80 40 @ 15' 280W/115/1 pool heat exchanger circulation pump 

P-1 
G&L Model SSH 23SH2J5F0; 

Baldor motor 433 
5/208/3/87.5%,  

.78 PF 
pool water circulation pump 

    
 

     
BOILER SCHEDULE 

SYMBOL MFGR/MODEL EFFICIENCY 
MOTOR DATA  
HP/VOLTS/PH REMARKS 

B-1 Viessman VD2-700 88% 1.5/208/3 burner 

Oil fired, Vitorond 200, 3,059 MBH 
input, 2,693 MBH output, 88% EFF, 35% 

max. turndown, 180F set point; SN 
7134287500010103, mfg 2005; Riello 

RL burner, SN 06D 951430000001, 5.4-
22.4 GPH  

    
 

     
UNIT HEATER SCHEDULE 

SYMBOL MFGR/MODEL CFM 
MOTOR DATA  
HP/VOLTS/PH REMARKS 

UH-1 
Dunham Bush model H-250-C,  

20 MBH e600 .05/115/1 
Women’s Locker room; manual 

thermostat; SN 930105306 

UH-2 
Dunham Bush model H-250-C,  

20 MBH e600 .05/115/1 Men’s Locker room; manual thermostat 

UH-3 
Trane, model S-CU, size 42S, 

15 MBH 590 e.17/115/1 
Chemical room; manual thermostat; SN 

1H-01344 

     
     HEAT EXCHANGER SCHEDULE 
HX-1 unknown, shell & tube     pool water heat 

     

     HOT WATER HEATER SCHEDULE  

SYMBOL MFGR/MODEL GALLONS 
NUMBER OF 
ELEMENTS ELEMENT SIZE 

HWG-1 Viessman Vitocell 300     temperature setpoint 143F (62C) 
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HWG-2 Viessman Vitocell 300     temperature setpoint 134F (57C) 

     
     PLUMBING FIXTURES  

SYMBOL FIXTURE GPF QUANTITY REMARKS 
  W.C. e3.0 1 flushometer, manual valve, family bath 
  W.C. e3.0 3 flushometer, manually operated 
  Urinal e1.0 1 flushometer, manually operated 

  Showers (6 per pole) 1.5 4 
measured gpm in men’s locker, 
measured 107F water temp – it is a 
assumed women’s locker has same 
head configuration and water temp.   Showers (6 per pole) 4.0 8 

  Lavatory 2.1 1 measured, family bath 

  Lavatory 1.5 2 
measured gpm in mens locker; assume 
womens same 

     
     PLUG LOAD SUMMARY 

SYMBOL FIXTURE QUANTITY 
ESTIMATED 

CONSUMPTION REMARKS 
  Laptop 1 85w   
  Personal printers 2 85w   
  Personal fan 1 85w pool office 

  Microwaves 1 1000w   

  
half size refrigerators (under 

counter) 1 225 kWh/yr   

  
Colorado Lane Systems lane 
timer/display, model LED-R 6 230W/115/1 6-lanes 

  
Maytag clothes washer, model 

A7300 1 7A/115/1 SN 141127 DW 

  
GE electric clothes dryer, 
model DX4500EA0WW 1 4.4kW/208/1 SN MZ742012A 

  
Electric hand dryer, model 
MT103 2 20A/208/1   

  TV - flat screen 1 50w lobby 
POOL EQUIPMENT 

  
Model EUV396 UV water 

purifier 1 574W/120/1 runs 24/7/365; SN 126168 

  Dolphin Dynamic Pool cleaner 1   runs 8 hrs/day, 5 days/wk 

  
SuitMate, swimsuit water 

extractor 1 8.6A/115/1 SN 71456 

  
TMI Salt Pure, water sanitizing 

system, model NV8 1 15A/208/1 
SN 120063, mfg 2013; 16.2 lbs/hr max 
salt output 
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Appendix B – Benchmark Analysis 
 
A benchmark analysis evaluates historical raw consumption and cost data for each energy type.  
The purpose of a benchmark analysis is to identify trends, anomalies and irregularities which 
may provide insight regarding the building’s function and efficiency and to create a baseline for 
the facility.  36-48 months of historical data is usually a sufficient period of time to gain an 
understanding of the building operation. 
 
Electric consumption and cost data from 2013 through 2015 were available as was fuel oil cost 
data for the same period.  The fuel oil costs were provided via accounting ledgers and only 
some of the entries had the number of gallons delivered.  Section 1.4 above describes the 
source of price per gallon used to calculate the missing delivered gallons data. 
 
Figure B.1 shows less than a 6% year over year change in electric consumption and 
other than the previously mentioned (in Section 1.2) 4692 gallon reduction in oil use 
from 2013 to 2014, oil consumption in 2014 and 2015 varies by less than 3% 
  

Figure B.1 – Total Building Energy Costs 
 

  

Elec. 
Consumption 

(kWh) Cost 

Elec. 
Demand 

(kW) Cost 

Total 
Electric 

Cost 

Fuel Oil 
consumption 

(gal) Cost Total Cost Total kBTU's 

2013 145,521 $17,313 327.8 $2,809 $20,842 23,904 $97,219 $118,061 3,651,954 

2014 136,796 $16,991 326.4 $2,797 $19,875 19,212 $73,034 $92,909 3,002,921 

2015 142,796 $16,754 320.9 $2,772 $20,485 19,802 $59,241 $79,725 3,101,261 
3-year 
average 141,704 $17,019 325 $2,793 $20,401 20,973 $76,498 $96,898 3,252,045 

 
 

Figure(s) B.2 – 36 Months of Electric Consumption and Demand 
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Figure B.2b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure B.2a shows consistent reduced consumption (i.e. downward) spikes in electric 
consumption in May of each year.  This corresponds to the pool’s annual shut down for 
maintenance.  Figure B.2b shows higher demand during the winter months, which corresponds 
to higher light use during the darker period of the year. 
 
 

Figure B.3 – 3 years of Electric Consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure B.3 shows little seasonal variation (other than the May shut down) and a very consistent 
year over year pattern. 
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Figure B.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B.4 shows monthly fuel oil deliveries and heating degree days (HDD’s).  Despite the fact 
that the chart represents deliveries and not consumption, the deliveries closely parallel HDD’s.  
It is not possible to ascertain any additional insights without metering the day tank in the 
building. 
  
After performing the historical analysis above, a baseline period is selected, based on factors 
including the consistency of the data, the periods for which data was available and the current 
use and occupancy of the building versus its historical use and occupancy.  The baseline period 
selected for electric consumption in this building is 2015.  Figure B.6 tabulates these figures.  
 

Figure B.6 – Baseline Energy Consumption and Costs 
 

Used to Calibrate AkWarm 
  Elec (kWh) Elec (kW) Elec Cost Oil (gallons) Oil Cost 
Jan  12,709 28 $1,806 2,014 7087.52 
Feb 11,116 28.8 $1,639 1,431 5035.43 
Mar 12,442 28.8 $1,784 1,540 5389.04 
Apr 11,048 27.1 $1,617 2,013 7044.98 
May 9,162 26.6 $1,406 1,244 3732 
Jun 12,403 25.2 $1,749 1,852 5554.84 
Jul 11,904 26 $1,701 1,414 4241.44 
Aug 11,886 26 $1,699 1,218 3106 
Sep 12,288 25.9 $1,742 1,690 4310.23 
Oct 12,554 25.9 $1,771 2,196 5599.1 
Nov 12,712 26.3 $1,792 2,190 5585.42 
Dec 12,572 26.3 $1,777 1,002 2554.66 
Totals 142,796 321 $20,485 19,802 $59,241 
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The Orange bars below show Actual fuel use, and the Blue bars are AkWarm©’s prediction of 
fuel use.  

 
Annual Fuel Use 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electricity Fuel Use 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
#2 Fuel Oil Fuel Use (“Actual” monthly use is a normalized estimate based on weather conditions) 
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Raw Utility Data 
 
 
Electric 
 

 
ELECTRIC 

 
kWh Cost kW Cost cust fees & tax Total Elec Cost 

Jan-13 14,683 $1,722.64 28.5 $244.25 $60.00 $2,026.88 
Feb-13 12,410 $1,473.77 28.6 $245.10 $60.00 $1,778.87 
Mar-13 12,850 $1,521.94 28 $239.96 $60.00 $1,821.90 
Apr-13 9,800 $1,188.00 28.4 $243.39 $60.00 $1,491.39 

May-13 12,661 $1,501.25 26.9 $230.53 $60.00 $1,791.78 
Jun-13 11,290 $1,351.14 25.9 $221.96 $60.00 $1,633.10 
Jul-13 13,190 $1,559.17 26.5 $227.11 $60.00 $1,846.27 

Aug-13 12,788 $1,515.15 26.7 $228.82 $60.00 $1,803.97 
Sep-13 12,264 $1,457.78 27.1 $232.25 $60.00 $1,750.03 
Oct-13 11,613 $1,386.50 27.1 $232.25 $60.00 $1,678.75 
Nov-13 10,698 $1,286.32 27.1 $232.25 $60.00 $1,578.57 
Dec-13 11,274 $1,349.39 27 $231.39 $60.00 $1,640.78 
Jan-14 11,743 $1,400.74 27.1 $232.25 $60.00 $1,692.99 
Feb-14 10,245 $1,236.72 25.6 $219.39 $60.00 $1,516.11 
Mar-14 11,274 $1,349.39 26.3 $225.39 $60.00 $1,634.78 
Apr-14 11,025 $1,322.12 27.2 $233.10 $60.00 $1,615.23 

May-14 7,877 $977.45 27.2 $233.10 $60.00 $1,270.55 
Jun-14 11,400 $1,363.18 26.7 $228.82 $60.00 $1,652.00 
Jul-14 11,968 $1,425.37 26.9 $230.53 $60.00 $1,715.91 

Aug-14 11,261 $1,347.96 27.1 $232.25 $60.00 $1,640.21 
Sep-14 12,858 $1,522.82 27.1 $232.25 $60.00 $1,815.07 
Oct-14 12,708 $1,506.40 28.4 $243.39 $60.00 $1,809.78 
Nov-14 12,588 $1,493.26 28 $239.96 $60.00 $1,793.22 
Dec-14 11,849 $1,412.34 28.8 $246.82 $60.00 $1,719.16 
Jan-15 12,709 $1,506.51 28 $239.96 $60.00 $1,806.47 
Feb-15 11,116 $1,332.09 28.8 $246.82 $60.00 $1,638.90 
Mar-15 12,442 $1,477.27 28.8 $246.82 $60.00 $1,784.09 
Apr-15 11,048 $1,324.64 27.1 $232.25 $60.00 $1,616.89 

May-15 9,162 $1,118.15 26.6 $227.96 $60.00 $1,406.11 
Jun-15 12,403 $1,473.00 25.2 $215.96 $60.00 $1,748.97 
Jul-15 11,904 $1,418.37 26 $222.82 $60.00 $1,701.19 

Aug-15 11,886 $1,416.40 26 $222.82 $60.00 $1,699.22 
Sep-15 12,288 $1,460.41 25.9 $221.96 $60.00 $1,742.37 
Oct-15 12,554 $1,489.53 25.9 $221.96 $60.00 $1,771.50 
Nov-15 12,712 $1,506.83 26.3 $225.39 $60.00 $1,792.22 
Dec-15 12,572 $1,491.51 26.3 $225.39 $60.00 $1,776.90 
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Fuel Oil 
 
 
 

 
gallons Cost cost/gallon 

  Jan-13 2,862.4 $11,650 $4.07 
   Feb-13 2,333.6 $9,498 $4.07 
   Mar-13 2,532.9 $10,309 $4.07 
   Apr-13 2,246.9 $9,145 $4.07 
   May-13 2,501.3 $10,180 $4.07 
   Jun-13 1,408.8 $5,734 $4.07 
   Jul-13 1,186.7 $4,830 $4.07 
   Aug-13 1,290.0 $5,250 $4.07 
   Sep-13 1,165.3 $4,743 $4.07 
   Oct-13 1,956.2 $7,962 $4.07 
   Nov-13 2181.1 $8,875 $4.07 

black is actual, from 
invoices, red is 

estimated 

 Dec-13 2238.4 $9,043 $4.04 
 Jan-14 2248.3 $9,218 $4.10 
 Feb-14 1511 $6,195 $4.10 
 Mar-14 1586.1 $6,444 $4.06 
 Apr-14 1,321.9 $5,287 $4.00 

   May-14 859.1 $3,436 $4.00 
   Jun-14 1,409.0 $5,354 $3.80 
   Jul-14 2,397.5 $9,111 $3.80 
   Aug-14 1,438.9 $5,180 $3.60 
   Sep-14 1,712.9 $6,166 $3.60 
   Oct-14 940.4 $3,310 $3.52 
   Nov-14 1,296.1 $4,562 $3.52 
   Dec-14 2,491.2 $8,769 $3.52 
   Jan-15 2,013.5 $7,088 $3.52 
   Feb-15 1,430.5 $5,035 $3.52 
   Mar-15 1,539.7 $5,389 $3.50 
   Apr-15 2,012.9 $7,045 $3.50 
   May-15 1,244.0 $3,732 $3.00 
   Jun-15 1,851.6 $5,555 $3.00 
   Jul-15 1,413.8 $4,241 $3.00 
   Aug-15 1,218.0 $3,106 $2.55 
   Sep-15 1,690.3 $4,310 $2.55 
   Oct-15 2,195.7 $5,599 $2.55 
   Nov-15 2,190.4 $5,585 $2.55 
   

Dec-15 1,001.8 $2,555 $2.55  $       2.99  
average cost for 
2015 
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Appendix C – Building Schematics 
(these are schematics based on building plans, observed information & assumptions) 
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Appendix D – Additional EEM and ECM Detail 

D.1 EEM Cost Estimates 
Installed costs for the recommended EEM’s in this audit include the labor and equipment 
required to implement the EEM retrofit, but design and construction management costs are 
excluded.  Cost estimates are typically +/- 30% for this level of audit, and are derived from and 
one or more of the following:   
 

 The labor costs identified below  
 Means Cost Data 
 Industry publications 
 The experience of the auditor  
 local contractors and equipment suppliers  

 
Labor rates used: 
 
Certified Electrician        $125/hr 
This level of work includes changing street light heads, light fixtures, running new wires for 
ceiling or fixture-mounted occupancy and/or daylight harvesting sensors, etc. 
 
Common mechanical & electrical work     $ 45/hr 
Includes installing switch mounted occupancy sensors which do not require re-wire or pulling 
additional wires, replacing ballasts and re-wiring light fixtures, replacing florescent lamps and 
fixtures, replacing exterior HID wall packs with LED wall packs, replacing doors, repairing 
damaged insulation, etc. 
 
Certified mechanical work       $125/hr 
Work includes boiler replacement, new or modified heat piping and/or ducting, adding or 
modifying heat exchangers, etc. 
 
Non-professional technical work and logistics    $45/hr  
Includes identifying, sourcing, ordering, coordinating shipping and receipt of ordered parts, 
staging for work, etc.  Depending on the size and complexity of the total building retrofit project, 
either a markup on the installed retrofit costs of 50% is used, or an estimate of hours required, 
at a rate of $40/hr. 
 
Maintenance activities       $45/hr 
Includes maintaining light fixtures, door and window weather stripping, changing lamps, 
replacing bulbs, etc.  
 
 

D.2 Plumbing fixtures   
The (4) toilets in this facility should be retrofitted with dual flush valves (see Appendix H).  A 
dual flush toilet valve will typically pay back within 1-3 years, depending on usage.   
 
All (12) of the shower heads should be replaced with low flow (1.5 gpm) models, even though 
several are already low flow; this is recommended for ease of maintenance and consistency in 
stocking inventory.  The savings calculations are below and are included in Tables 1.1 and 4.1 
as EEM #A1: 
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Water Savings for Shower Head replacement 
# of people/day 41.2 

# days/year 355 
# pre-swim showers (50%) 20.6 

# post-swim showers (100%) 41.2 
length of time pre-swim (min) 2 

length of time post-swim (min) 12 
    

no. of 1.5 gpm shower heads 4 
no. of 4.0 gpm shower heads 8 

average flow/showerhead 3.2 
flow for new low flow showerheads 1.5 

    
existing conditions - total gallons/yr  602,232 

proposed conditions - total gallons/yr 285,268 
savings (gallons) 316,964 

savings (cost) $1,135 
estimated cost (12 showerheads) $1,800 

Payback (yrs) 1.6 
 
 

D.3 Lighting and Lighting controls 
Lighting technology in general, and LED technology in particular, is changing very rapidly in the 
commercial and residential sectors.  This section is intended to provide general lighting and 
lighting controls information to the building owner.   
 
Lighting controls include occupancy sensors, lighting management systems and daylight 
harvesting.  Each is described below and sample products can be found in Appendix H. 
 
Occupancy sensors 
Occupancy sensors sense the presence of occupants, turn the lights on at a pre-determined 
level, and then turn the lights off after a programmed time period (typically from 2.5 to 30 
minutes) of no occupancy. Line of sight, motion sensing occupancy sensors can be installed in 
existing single or duplex switch boxes, as well as on ceilings.  Dual technology sensors are 
typically ceiling mounted in rooms, lavatories, mechanical rooms, corridors, vehicle bays and 
storage areas where obstacles may interfere with line-of-sight sensors. The second technology 
in these sensors activates lighting based on sound or changes in position, and work even when 
a person is fully obscured by an obstacle.  Zoned occupancy controls are typically 
recommended for long corridors, large vehicle bays and large storage areas with multiple 
switches and lighting zones.  Zoned controls are designed to activate and de-activate lighting by 
zone, by row, or even by fixture, based on the location of the occupant.  Step-Dim occupancy 
sensors turn on a portion of room lights (usually 1/3 or 2/3) upon occupancy, and allow the 
occupant to manually turn on the rest of the lights.  Step-dim occupancy sensors require that the 
lighting is wired to accommodate the step function.  Occupancy sensors can reduce power 
consumption by 25-60%. Paybacks on occupancy sensors range from 1 to 5 years, depending 
on the light fixture consumption and occupancy of the room.  Sample switch mounted, ceiling 
mounted, single technology and dual technology occupancy sensors follow.  High bay, parking 
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garage and/or parking lot LED lighting is now available with dimming, occupancy sensing 
capability built into each fixture.  When occupancy is sensed, the fixture activates at full 
brightness.  After a programmed period of time of no occupancy the fixture dims to 25% or 50% 
of its full brightness.   
 
When occupancy sensors are added to a room with linear florescent lighting, the recommended 
ballast is a programmed start ballast.  An instant start or rapid start ballast will detrimentally 
affect lamp life when used with an occupancy sensor.   
 
LED Tubes 
As little as 24 months ago, a 21 watt, line voltage LED tube was the standard replacement for a 
32 watt T8 or a 40 watt T12 lamp.  Today high “Lumens per watt” LED tubes allow a 12 watt 
tube to replace a 32 watt T8 or a 40 watt T12 lamp and produce approximately the same 
amount of light.  12 months ago, all LED replacements required re-wiring the fixture to bypass 
the ballast and provide line voltage directly to the “tombstone” end caps. 
 
Today, in addition to the 12w and 21w line voltage LED tubes, there are 14w LED tubes which 
will operate on instant start electronic ballasts with no fixture re-wiring required – although in a 
commercial environment, it is advisable to remove the ballast and re-wire the fixture rather than 
use the existing ballast.  This is recommended because at some point the ballast will fail and the 
same amount of labor (as re-wiring the fixture in the first place) will be required to replace the 
ballast, and the cost of a new ballast will be incurred.    It is advisable to have a qualified 
electrician confirm ballast compatibility and LED tube selection, and perform the fixture re-
wiring. 
 
LED Screw-in bulbs 
A-type, screw-in bulbs, typically using 9.5 watts, are now available at a cost of less than $5.00 
each.  LED reflector bulbs, including BR30 (3.75” diameter) and BR36 (4.5” diameter) sizes, 
typically using 9.5 watts, are now available for less than $12.00 each.  All of these bulbs come 
in dimmable (more expensive) and non-dimming versions, and in a color spectrum which closely 
simulates incandescent light.  See the Energy Star website at 
https://www.energystar.gov/index.cfm?c=lighting.pr_lighting_landing   for additional information 
on lighting. 
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If a fluorescent lamp is installed in a fixture that has been re-wired for a line voltage LED lamp, it 
will short and may be a hazard.  Therefore, after re-wiring a fixture, a warning label similar to the 
one that follows, should be put in an obvious location inside the fixture to prevent installation of 
the wrong kind of lamp. 

 
 

Sample Safety Sticker to install after re-wiring  
florescent fixtures for LED lamps 
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D.4 Additional Description of ECM’s 
No and low-cost EEM’s are called Energy Conservation Measures (ECM’s) and are usually 
implemented by the owner or by the existing operations and maintenance staff (they are also 
called O & M recommendations). ECM’s can result in cost and consumption savings, but they 
also prevent consumption and cost increases, which are more accurately called “avoided costs” 
rather than cost savings.  Listed below are a range of ECM’s, some of which may be applicable 
to the subject building. 
 

1. Ongoing Energy Monitoring: Extensive research by a number of organizations has validated 
the value of building system monitoring as an effective means to reduce and maintain lower 
energy consumption.   A few of these organizations are the Lawrence Berkeley National 
Laboratories, the California Energy Commission and Texas A & M University. 
 
HVAC “performance drift” is the deterioration of an HVAC system over time, resulting from a 
number of preventable issues.  Performance drift typically results in a 5% to 15 % increase in 
energy consumption.  Lawrence Berkeley National Laboratories identified these common 
contributors to performance drift: 
 

 Manually over-ridden automatic control settings including programmable 
thermostats, motor control switches, disabled variable frequency motor drives. 

 Timer clocks not used or disabled 
 Duct and/or valve leakage or dysfunction 
 Pumps, fans or actuators not operating correctly 
 Scheduling, resets and/or setbacks not matching building usage 
 Degradation of sensors 

 
A study of 60 commercial buildings by the same organization found that 40% had HVAC control 
problems, 15% had missing equipment and 25% had equipment that was not operating 
properly.  The resulting inefficiencies created by problems like these may have been identified 
by this energy audit – although further investigation would be required to identify the specific 
causes.  Any existing problems should be rectified per the EEM’s recommended in this audit 
and a monitoring program should be implemented to prevent future performance drift. 
  
It is recommended to implement a basic energy monitoring system for this building. 
 
Monitoring Systems: There is a range of simple to very complex building monitoring systems 
commercially available, most utilize a user-friendly internet or network based dashboard.  There 
are stand-alone systems as well as monitoring capability built into most DDC control systems.  
Some systems do not have the capability to monitor NG consumption. A small sampling of 
some commercially available stand-alone building monitoring systems includes: 
  

Do it Yourself – A simple spreadsheet with an accompanying graph may be sufficient to 
alert a building owner that energy consumption has gone awry.  All forms of energy 
consumed by the building (kWh, gallons of fuel, therms of gas, etc.) should be recorded 
on a monthly basis, and at least a rolling, 3 year historical trend should be carried.  The 
figure below is an example. 
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Mach Energy – recurring “subscription model”; sensors are installed and proprietary 
software and internet based dashboards are used.  Programs and software ranges from 
$1995/building/year for entry level packages to $5000+/building/year for comprehensive 
packages. http://www.machenergy.com/ 
 
Monnit – “product model”; sensors are purchased (cost from $500-$1500) and installed, 
basic network-based dashboard is free.  A more comprehensive, higher level of 
functionality, internet-based dashboard for a building of this size is $60-$100/year.  
http://www.monnit.com/ 
 
ARIS  - The Alaska Housing Finance Corporation offers free energy tracking software 
online. The Alaska Retrofit Information System can help facility owners track and manage 
energy use and costs. Once data is entered, through spreadsheet or online, several 
reports are available to rank energy use and energy cost indices, graph year over year 
use for individual buildings, and compare your buildings to other facilities with the same 
use, i.e., how does my library, or fire station compare in energy use to other communities 
libraries or fire stations. For more information contact Scott Waterman at 
swaterman@ahfc.us 
  
BMON - AHFC has developed a building monitoring software to use with Monnit or other 
sensors. This software is free to any user, open source, can be modified to user needs, 
and can absorb and display  data from multiple sources. It can manage multiple 
buildings, and can be installed by anyone with a little IT experience. This software is 
available at https://code.ahfc.us/energy/bmon .  
 

 

2. Create an organizational “energy champion” and provide training.  It can be an existing 
staff person who performs a monthly walk-through of the building using an Energy Checklist 
similar to the sample below.  Savings from this activity can vary from zero to 10% of the 
building’s annual energy cost. 
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*   Consider adding an Isole plug load management device (Appendix C) 
**  Consider adding occupancy sensors (Appendix C) 
 

3. Efficient Building Management: Certain EEM’s and ECM’s are recommended to improve the 
efficiency of building management.  As an example, all lights should be upgraded at the same 
time, all lamps should be replaced as a preventative maintenance activity (rather than as they 
fail, one at a time), lamp inventory for the entire building should be limited to a single version of 
an LED or fluorescent tube (if at all possible), and all appropriate rooms should have similar 
occupancy controls and setback thermostats.   

 
Other examples of efficient building management include: 

- If a building is only partially occupied and has adequate zoning, group occupants 
together in the same heating zone and turn down the heat and turn off lighting in the 
unoccupied zones. 

- Conversion from an 8 hr. per day, 5-day work to a 10 hr. per day, 4-day work week, or 
conversion to a “work 1 day at home” and shutting down the office for 1 day per week 
will save energy 

-  

4. Air Infiltration: All entry and roll up doors and windows should be properly maintained and 
adjusted to close and function properly.  Additionally, weather stripping should be maintained if 
it exists or added if it does not.  Heat loss around the lower portion of several doors is apparent 
in the IR images in Appendix F. Poorly maintained weather stripping or leaky doors or windows 
can add 1000 CFM of infiltration, which is calculated to add $424/yr by AkWarm© to heating 
costs in this building. 

 

5. Turn off plug loads including computers, printers, faxes, etc. when leaving the office. For 
workstations where the occupant regularly leaves their desk, add an occupancy sensing plug 
load management device (PLMD) like The “Isole IDP 3050” power strip produced by 
Wattstopper.  The graphs below demonstrate annual savings in Hoonah and Haines for various 
amounts of time spent away from the desk – it is not unusual to be away from the desk for 50% 
of the work day. 

 

CHECKLIST - MONTHLY WALK-THROUGH OF EACH BUILDING check 

Thermostat set points and programming   
What are the inside and outside temperatures?  Is it too hot or cold in the building?   
* Is a computer and display left on while the workstation is unoccupied?  
**Are unoccupied room lights on?   
Are personal heaters in use?  
Are doors or windows open with the heat on?   
Review monthly consumption data in monitoring system dashboard or spreadsheet  
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6. HVAC Maintenance should be performed annually to assure optimum performance and 
efficiency of the boilers, circulation pumps, exhaust fans and thermostats in this building.  An 
unmaintained HVAC component like a boiler can reduce its operating efficiency by 3% or more. 

 

7. Replace key-switch controlling Laundry room lights: Because a “key” is not handy, these 
lights are left on 24/7 for no reason – one of the fixtures in the lobby is a 24/7 night light.  It is 
recommended to replace this switch with a normal manual light switch. 

 

8. Additional ECM recommendations: 

a. Maintain air sealing on the building by sealing all wall and ceiling penetrations including 
switch, electrical outlet and light fixture junction boxes and window and door caulking. Air 
sealing can reduce infiltration by 500-1000 cfm. 

b. At their EOL, replace refrigeration equipment with Energy Star Versions. 
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Appendix E – Project Summary 
 
 

ENERGY AUDIT REPORT – PROJECT SUMMARY 
General Project Information 
PROJECT INFORMATION AUDITOR INFORMATION 
Building: Bob Korn Memorial Pool Auditor Company: Energy Audits of Alaska 
Address: 609 Railroad Ave Auditor  Name: Jim Fowler, PE 
City: Cordova Auditor Address: 1231 W. Northern Lights Blvd 

 
Suite #807 
 
Anchorage, AK 99503 

Client Name: Meghan Schinella 

Client Address: 609 Railroad Ave 
Cordova, AK 99574 

Auditor Phone: (907) 269-4350 
Auditor FAX: (   )    - 

Client Phone: (907) 424-7200 Auditor Comment:  
Client FAX:  
Design Data 
Building Area: 7,755 square feet Design Space Heating Load: Design Loss at Space:  0 Btu/hour  

with Distribution Losses:  0 Btu/hour  
Plant Input Rating assuming 82.0% Plant Efficiency and 25% Safety 
Margin: 0 Btu/hour  
Note: Additional Capacity should be added for DHW and other 
plant loads, if served. 

Typical Occupancy: 43 people  Design Indoor Temperature: 77.4 deg F (building average) 
Actual City: Cordova Design Outdoor Temperature: -2 deg F 
Weather/Fuel City: Cordova Heating Degree Days: 9,004 deg F-days 
  
Utility Information 
Electric Utility: Cordova Electric Cooperative - 
Commercial - Sm 

Natural Gas Provider: None 

Average Annual Cost/kWh: $0.144/kWh Average Annual Cost/ccf: $0.000/ccf 
 
 

Annual Energy Cost Estimate 

Description 
Space 

Heating 
Space 

Cooling 
Water 

Heating 
Ventilation 

Fans 
Lighting 

Other 
Electrical 

Swimming 
Pool 

Service 
Fees 

Total 
Cost* 

Existing Building $3,668 $0 $11,174 $8,121 $5,919 $3,430 $47,430 $0 $79,743 
With Proposed 
Retrofits 

$3,557 $0 $10,311 $684 $1,276 $3,430 $32,512 $0 $51,771 

Savings $111 $0 $863 $7,437 $4,643 $0 $14,917 $0 $27,972 
 
*  These Total Cost and Savings figures do not include water/sewer costs or water savings by EEM #A1 
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Appendix F – Photographs and IR Images 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AHU-1 inlet in center, exhaust vent at left; exhaust has been unused since the 
fan was de-commissioned 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hot water generators in background, boiler in foreground 
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Boiler appears to be in good condition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Filter pit and water temperature controller 
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Salt system for water sanitization 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AHU-2 
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Control panel for AHU-2 above; time clock for AHU-2 (right) is not in use 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AHU-2 heating coil should be cleaned inside and out 
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AHU-1 primary heating coil 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pre-heat and main heating set points have been altered 
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Clearstory exhaust fans; #3 is manually turned off, #2 and #1 seem to run 
continually 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical manual thermostatic control valve on fintube baseboard heaters 
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Unit heater typical of Men’s and Women’s locker rooms.  Note wall switch is 
turned off due to occupancy complaints of noise and air blowing on wet bathers 
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1. Rigid roof insulation has many poorly sealed joints and sections, resulting in a reduction of the 

overall insulation value 
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2. Heat loss wicking through studs is fairly normal.  Infiltration through electrical outlets and switch 

covers should eliminated by sealing all penetrations 

  
1. Additional infiltration through de-commissioned exhaust ducting should be sealed.  Poor 

insulation in corners is normal and difficult to rectify 
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2. Entry doors would benefit from new weather stripping and sweep 

 

3. More infiltration through de-commissioned exhaust ducting; should be sealed 

Page 95 of 131



ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 75 of 103 
 

Appendix G – Data Logging Graphs 
(Logging period was 1/29/16 through 2/11/16) 

 
 
AHU-1 mixed air temp and RH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AHU-1 supply air temp and RH 
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AHU-1 Current (indicates that the unit ran continually during the period) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AHU-2 motor on/off (indicates that motor was “on” continually during the period)  
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Outdoor CO2 level measured at 440 PPM.  The time clock in the data logger was incorrect, it is 
corrected in bottom graph. 
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Appendix H – Manufacturer’s Specifications & Cut Sheets 
(These are samples only to provide building owner with an idea of recommended 

product types, electricians and/or mechanical contractors may recommend various 
other equipment.) 

 
Retrofit dual flush valve for flushometer type toilet 
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Low Flow Aerator – 1.5 gpm 
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Digital timer 
 For plug-in heaters, large copy/printers, TV’s and anything with a “sleep” cycle – schedule to 

turn devices completely off during unoccupied hours
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Occupancy Sensing Plug Load Management Device 
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Programmable, 7-day set-back, low voltage thermostat (with Wi-Fi capability) 
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12 watt LED T8 Tubes – fixture must be re-wired to remove ballast and provide 
line voltage to end caps 
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14 watt LED T8 Tubes – direct replacement for T8 Flour with instant start ballast 
(re-uses existing ballast) 

 

Page 107 of 131



ENERGY AUDITS OF ALASKA  CORDOVA CITY POOL 

April 9, 2016  Page 87 of 103 
 

119w LED high bay fixture, with integral occupancy sensor – replacement for 
400w HPS or MH 
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LED Wall Pack replacement for entry lighting – replacement for 50w HPS or MH 
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LED Wall Pack – replacement for 100w HPS or MH 
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LED retrofit for recessed can 
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7.3w and 9.6w A-type, screw-in LEDs, 40w & 60w equivalent 
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13w LED Par30 bulb (2-pack) 
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Ceiling mounted occupancy sensors
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Switch mounted occupancy sensors 
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High Bay, Zoned Occupancy Sensor 
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DHW re-circulation pump with integral timer 
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Cumulative fuel oil flow meter 
 
Sensor must be calibrated at factory for #1 diesel from  .1 to 7 gph.   Square plastic display is 
NEMA rated, round is explosion proof (not required).  Display can be mounted directly on 
sensor.  Sensor has female ½” NPT, factory can install 3/8” or other adapter, as required.  Meter 
has flow rate and totalizer. 
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

5/30/24 

Schedule, Events, and Programs 

Visit ykfitness.org for the most up to date schedules and information. 

We continue working on boosting staff for all operations positions, 

particularly Lifeguards and attended 2 career fairs during April.  

One at YKHC and the other a virtual fair help by LKSD.  

We did not have anyone register for our April swim instructor 

training and only 2 registrants for our April LG class.  We are 

offering another Lifeguard training course at the end of May.  We 

are also actively hiring for our summer Healthy Activities Club staff.  

 

  

On May 3rd we are partnering 

with the Kid’s Don’t Float program and the US Coast 

Guard to provide water and boating safety activities for 

Bethel students.  

 

 

 

Ongoing 

The Lifesavers Foundation continues to sponsor Free Teen Wednesdays Free Fridays for 

Seniors/Elders (age 60+), and Half Price Saturdays.   
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ykfitness.org, ykfc@cityofbethel.net, (907) 543-0390 
267 Akiachak Ave., PO Box 3027, Bethel AK, 99559 

5/30/24 

Equitable Access Program 

We continue to offer the Equitable Access Program to provide discounted access to the facility for community members 

who may not able to afford the full cost of facility access.  Utilization of the Equitable Access Program has been growing 

slowly, but steadily since implementation, but plateaued in March and dipped slightly in April.   

 

The table to the right shows the total number of 

purchases made per month utilizing each of the discount 

categories available.  By far the bulk of purchases are 

under the 75% category.  

 

The table below shows the types of purchases made by 

individuals utilizing the EAP.  There was a boost in Annual 

Membership purchases during PFD Season and an overall 

drop off of purchasing during November, which we 

commonly see after PFD season.   

Purchasing has slowly increased from December 2023 – February 2024 in part due to increased marketing of the 

program.  The most common purchases are monthly memberships.  Membership purchasing traditionally slows during 

the spring and summer months, and we see a plateaued in March and slight dip in April.  We anticipate that this trend 

will continue over the summer especially as we continue to struggle to provide recreational swimming for youth due to 

the ongoing lifeguard shortage.  
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Revenue 

 

 

 

  

Code Facility Revenue Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Total FY24 Budgeted%atta ined

43-9420 Memberships $15,651 $10,036 $10,742 $64,844 $12,142 $9,631 $22,204 $7,795 $7,078 $23,807 $183,929 $250,000 74%

43-4360 Pro Shop $4,327 $2,904 $2,602 $3,597 $2,298 $1,890 $3,040 $2,551 $4,349 $2,212 $29,771 $42,000 71%

43-4361 Concessions $5,963 $4,901 $4,695 $5,158 $4,094 $3,848 $4,569 $4,307 $5,477 $4,341 $47,353 $60,000 79%

43-4362 Entry Fees $12,345 $5,816 $7,491 $19,828 $22,976 $8,600 $9,004 $7,788 $10,627 $6,754 $111,229 $115,000 97%

43-4440 Facility Rental $1,065 $1,583 $2,613 $1,830 $13,135 $1,370 $1,361 $4,964 $450 $485 $28,855 $26,000 111%

43-4369 Program Fees $9,434 $7,538 $1,391 $1,482 $1,329 $8,145 $4,962 $1,919 $2,410 $993 $39,603 $50,000 79%

$0 $0

Facility Revenue Total $48,784 $32,776 $29,534 $96,739 $55,975 $33,483 $45,140 $29,324 $30,392 $38,592 $0 $0 $440,739 $543,000 81%

Misc (Grants, Donations, Etc.)
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Revenue Comparisons by line Item:  Facility access fees (memberships and passes) constitute the bulk of revenue.  
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Expenses 

 
* Due to our 2 week pay period structure there are 2 months out of each year where 3 pay periods fall, skewing wage totals upwards for those months.   

**Expense totals do not include purchases made by City of Bethel Property Maintenance or other direct city expenses.  
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Facility Utilization 

The Below Facility utilization numbers represent the total number of patrons who visited the facility over the course of 

the month based on the number of check -ins by members and bundle pass holders, the number of daily passes sold, 

and the number of participants who checked in for programs, activities, rentals, and events.  

These numbers represent facility visits, not individuals, as most individuals visit multiple times per month.  

 

Facility utilization for April was close to utilization for March and exceeded far utilization compared to April 2023 when 

we had a facility maintenance shutdown.  

 

 

Facility Check-In FY24 July August Sept Oct Nov Dec Jan Feb March April May June Total

Membership 1,880 1,794 1,560 1874 1682 1368 2003 1700 1,908 1,895 17,664

Bundle Pass 151 220 195 289 180 166 224 160 152 147 1,884

Daily Admissions 1,515 1,354 1,237 1284 1263 1118 1366 1346 1,287 1,116 12,886

Rentals 49 232 248 144 44 14 179 170 80 93 1,253

Fitness Programming 69 143 92 86 88 58 136 126 95 136 1,029

Aquatic Programming 15 18 0 69 36 3 112 150 53 136 592

Instructional 0 0 0 24 10 0 6 10 13 6 69

Youth Programs 400 132 49 0 0 0 32 0 613

Monthly Totals 4,079 3,893 3,381 3,770 3,303 2,727 4,058 3,662 3,588 3,529 0 0 35,990
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Water Use 

 

*Note: Facility opened in November of 2014 (FY15).  Starting during maintenance closure in Dec 2019/Jan 2020 hot water has been used to keep 

pipes from freezing resulting in higher-than-normal usage.  Water was turned off in late March 2020 once outside temperatures were consistently 

above freezing temperatures.  Problems again arose in Dec 2020 and water was used to assure there were no freeze ups of facility piping through 

early March 2021. 
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