ASHRAE Level 2 Energy Audit

for

Blue Ridge Parkway

North Carolina, Virginia

Prepared for:

National Park Service Southeast Regional Office
100 Alabama Street SW '

Building 1924

Atlanta, GA 30303

Audited on November 1-10, 2010
Auditor: Hector Leiva

MACTEC Engineering and Consulting, Inc.
In Conjunction with Gabel Associates, Inc.
MACTEC PROJECT # 6060090015.0007

gahe] assepizies




Energy Audit of Blue Ridge Parkway
MACTEC Project No.: 6060090015.0007

National Park Service
November 10, 2010

SECTION 1.0

1.1

1.2
SECTION 2.0
SECTION 3.0
SECTION 4.0
SECTION 5.0
SECTION 6.0
SECTION 7.0

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E

Table of Contents

PARK SUMMARY/OVERVIEW

General Park Information

Building Descriptions

UTILITY DATA

RENEWABLE PROJECT OPPORTUNITIES
SUSTAINABILITY EVALUATIONS

COMMISSIONING CANDIDATES

BUILDINGS REQUIRING METERS AND METERING PLAN
ENERGY CONSERVATION PROJECTS

UTILITY BILL ANALYSIS

ECP CALCULATIONS

PHOTOGRAPHS

SUSTAINABILITY ASSESSMENT

METER DATA AND EQUIPMENT INVENTORY

BLRI Report

Page 1 of 12



Energy Audit of Blue Ridge Parkway
MACTEC Project No.: 6060090015.0007

National Park Service
November 10, 2010

Table of Contents (continued)

List of Acronvms and Abbreviations

% percent

AHU air handling unit

Btu British thermal unit

CFL compact fluorescent lamp

CMU concrete masonry unit

CO, carbon dioxide

CRV current replacement value

db dry bulb

degF degrees Fahrenheit

DDC direct digital controls

DOI Department of the Interior

dTh dekatherms or ten therms

DX direct-expansion refrigeration

ECP energy conservation project

EERC energy efficient retrocommissioning
EISA Energy Independence and Security Act
ERU energy recovery unit

EUI energy use index

fc foot-candle

gpim gallons per minute

HID high-intensity discharge

bp horsepower

HVAC beating, ventilating, and air conditioning
TESNA Tlluminating Engineering Society of North America
kgal thousand gallons

kw kilowatt

kWh kilowatt hour

LED light emitting diode

M&V measurement and verification
MACTEC  MACTEC Engineering and Consulting, Inc.
MBH thousand Btus per hour

MBtu thousand Btus

MMBtu million Bius

NA not applicable

NPS National Park Service

ppm parts per million
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psi pounds per square inch

PTAC package terminal air conditioner
PV photovoltaic

ROIL return-on-investment

RTU roof-top (package) unit

sq ft square feet

TES thermal energy storage

VAV variable air volume

VED variable frequency drive (variable speed drive)
wh wet bulb
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Energy Audit of Blue Ridge Parkway National Park Service
MACTEC Project No.: 6060090015.0607 November 10, 2010

Executive Summary

MACTEC Engineering and Consulting, Inc. (MACTEC) performed an energy audit and building
component model simulation for representative facilities at the Blue Ridge Parkway for the National Park
Service (NPS) to estimate energy savings from implementing recommended energy conservation projects
(ECPs). The purpose of this project is to serve as the first step in the NPS’s compliance with the Energy
Independence and Security Act of 2007, the Executive Orders related to Energy and Water Conservation,
and the Department of the Interior Memorandum of Agreement related to Sustainable Operations. To
support this effort MACTEC identified opportunities for encrgy, water, natural gas, and dollar savings.
MACTEC conducted a utility bill analysis, site investigation and data collection, facility modeling, and
calculation of savings and costs associated with implementing identified ECPs.

The opportunities are presented im cascading order and assume that each recommended ECP is
implemented. The cascading order presented assumes that a previous complementary ECP is performed
which will affect the energy savings and costs of following ECPs.

Construction cost estimates and energy savings are based on experience at similar facilities. No hourly
building simulation modeling or detailed engineering cost estimates were performed. A representative
facility was modeled for the geographic area of the site, and results were extrapolated to form a
reasonable basis for projected savings. Cost estimates are based on average costs from a combination of
vendor quotes, RS Means, and readily available consumer products. Cost estimates assume that each
ECP and complementary ECP is performed as a Park-wide project to take advantage of lower costs
associated with economies of scale.

Results in this report are based on data provided by the NPS and savings are tabulated through a series of
_calculations. The recommendations and calculations in this report are intended to be used as
identification of potential ECPs with cost estimates. The feasibility and design of the recommended
ECPs will require additional effort during the follow-on phase of the project. The results presented are

expected to be accurate within +/- 20%.

Major energy savings opportunities identified in this audit include the following:

» Lighting upgrades, including installing occupancy based controls and upgrading or replacing
inefficient light fixtures, are estimated to save over $16,500 per year and improve lighting
conditions for Park personnel and visitors.

s Heating, ventilation, and air conditioning (HVAC) upgrades, including winterizing minimally
occupied seasonal buildings and re-programming or iostalling programmable thermostats, are
estimated to save over $18,000 per year.
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Energy Audit of Blue Ridge Parkway
MACTEC Project No.: 6060090015.0007

National Park Service
November 10, 2010

EXECUTIVE SUMMARY TABLE
Total
Square Footage 664,741 Gross as reported by NPS
Current After ECPs Savings % Reduction
Annual Electric Energy (kWh) 851,956 551,601 300,355 35%
Annual Fuel Qil Energy (dTh) 805 756 49 6%
Annual Water Usage (kGal) 41,173 37,604 3,569 9%
12-month MMBtu Used
*Includes electric & gas 3,644 2,570 1,074 28%
above
Annual Energy Cost (3) $123,977 $74,939 $49,037 40%
Annual Water Cost ($) $308,801 $282,033 $26,768 9%
Annual MBtu per sq ft 5.481 3.866 1.616 29%
Annual Energy Cost per sq ft $0.19 $0.11 © $0.07 40%
Investment $346,430
Simple Payback 4.57 years (includes water savings}

Note: Curmrent usage data are based on utility data provided by the Park and has been adjusted for
audited building usage. Buildings smaller than 1,000 square feet were not audited and do not affect the
calculated energy savings. These smaller buildings still contribute to the overall after-ECPs Park usage.

Baseline 2003: Complefe 2003 consumpticn data is not avaitable.

consumption was provided to MACTEC.

Only a sample of 2003 electric
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MACTEC Project No.: 6060090015.0007

Natioral Park Service
November 10, 2010

ECP Summary Table

kWh kW En c tion Project Savings/Yr Savings/Yr Cost (§) Payback
Savings/Yr Savings/¥r ergy Conservation Projec (MMBtu) ) (yrs)
39.266 _ ECP001: _ Replace Existing Aerator with Low - 134.0 $9.914 $14,300 114
Flow Eguivalent
1,295 _ ECP 002: Replf;\ce Existing Show er-Head w ith 44 $248 $700 282
Low -Flow Equivalent
0 _ BCGP 003: Repiﬁce Existing Water Closet with _ $15,160] 39,500 261
Low -Flow Equivalent -
o _ ECP 005: Repla}ce Existing Urinal with Ultra R $7.348| $33.900 4.61
Low -Fush Equivalent
3,456 . ECP 002: Add Additonal Insulation to Hectric 118 $503 $3,100 6.16
Hot Water Tank .
0 _ ECP010: Rfeplace Missing or Repair Existing 49.1 $410 $1.700 415
Fipe insulation |
3,931 7 21 ECP018; Replace Existing Lighting w ith New 13.4 $820 $2,200 263
LED Technology
ECP020: Replace Existing High-Intensity ;
12,36l 7.1 422 2,049 17,100 8.35
360 Discharge Lighting with T8 Lighting Technology $ $
16,768 12.9 |ECP 022: Replace T12 Lamps with T8 Laps 57.2 $2,670| $35500 1330
and Bectronic Ballast
30,052 27.3 |ECP 023: Replace ncandescent Lamps w ih 1025 $6.483|  s8200| 128
Compact Fluorescent Lamps
7,900 0.8 ECP 024: Install Wal-Mounted Occupancy 570 $1,201 $3,900 395
Sensor
12,946 74 ECPO027: .De-lanp and/or Replace Existing a4 $1.024| $17.680 9.19
Lamps w ith Low er Lumen Lanps -
3,784 . 04 EfJPOZQ: Replace‘ Ex:t Slgvs w ith Light Emitting 12.9 $1,501 $2.500 157
Diode or Self-lluminating Signs
ECP 032: Replace Existing Flood Fixture w ith
802 , : 21 88 350 3.99
0o Occupancy and Photocell Based Fixture 3 ¥
15,602 _ ECP 051: Incrgase the Life and Performance of 53.5 $2.003| $24,300 812
Condenser Coils
69,318 _ ECP 052A: nstall Programmable or Addr(::ssable 236.5 $10,087| $73.100 795
Thermostat to Reduce Energy Consumption
ECP 052B: Install Programmable Thermostat to
25,272 - . 86.2 3,678 24 300 6.61
Reduce Heater Energy Consumption $ ¥
11,286 _ ECP 0520:_ Winterize to Reduce Energy 385 $1,702 $8.,800 517
Consurmption
9,599 1.3 {ECP092: Replace Existing Motors with 32.8 $1,307| $12,000] o.18
Premium Energy-Efficient Motors
9,060 0.6 |07 093: Reduce Energy Consurmption of 309 $1,588| $10,700| 674
Refrigerators
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Energy Audit of Blue Ridge Parkway
MACTEC Project No.: 6060090015.6007

National Park Service
November 10, 2010

kWh kW B . Savings/Yr Savings/YT Payback
Savings/Yr Savings/Yr Energy Conservation Project (MMBtu) ) Cost (5) (yrs)
4674 0.2 ECP 1_00: RedL_Jce Energy Consumption of 15.9 $680 $1.600 535
Vending Machines
ECP 101: Reduce Energy Consurption of
18,387 0.8 62.7 2,676 14,000 5.23
’ Existing Window Ai Conditioner $2, $14,
287,734 61.1 Total Package 1,030.8 $73,909| $356,680 4.83

ECP 022 has a simple payback period of greater than 10 years. This ECP has been included in the
summary and report because it is a feasible ECP and should be implemented because the existing
technology is obsolete. Magnetic ballasts most commonly used for the operation of T12 lamps are no
longer being produced for commercial and industrial applications. Also, many T12 lamps will be phased
out of production starting July 2012. Standardizing facilities with fleorescent T8 lighting technology will
reduce long-term maintenance costs because the Park only has to inventory one type of lamp and ballast.
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Energy Audit of Blue Ridge Parkway National Park Service
MACTEC Project Ne.: 6060090015.0007 December 10, 2010

SECTION 1.0 - PARK SUMMARY/OVERVIEW

1.1 General Park Information

Blue Ridge Parkway is located m North Carolna & Virginia. Pertinent information is provided below:

Number of Buildings Audited: 198

Square Footage Audited: 287,139 square feet (sq ft)
Total Square Footage: 664,741 sq ft

Operation Hours: 7:00 A.M. - 5:00 P.M. Monday - Friday
Park Hours: 2417

Year Designated as National Park: 1935

Number of Employeeé : 175

Seasonal Employees: 200

Annual Visitors: 20,000,000

Site Contact: Debbie Northrop  (828) 271-4779 x253

1.2 Building Descriptions

There are 77 conditioned buildings, on the audit list, of greater than 1,000 sq ft. Many of these buildings
are individually metered. Glazing is mainly double-pane, and lighting is a mixture of linear T12, T8,
compact fluorescent and incandescent fixtures. Conditioning is primarily heat provided by boilers, gas
and oil-fired forced air furnaces, along with electric and hot water space heaters. Controls are primarily
mannal thermostats or programmable thermostats that are not programmed correctly. At the time of the
audit, some lights were observed to be on in areas that were unoccupied. A few remaining plumbing
fixtures were observed to be standard flow type. A description of each building follows.

B974 Music Museam Fishers Peak is a visitor center which has offices, a meeting room, public
restrooms, an interpretation area and a theater. At the time of the audit, the building was closed for the
season to visitors and still conditioned. There are reportedly two permanent Park employees who work
out of this facility in the winter. The entire 16,442 sq ft facility is conditioned for them and a few other
part-time employees. Lighting is provided by T12 fluorescent and incandescent fixtures. Conditioning is
provided by split-systems controlled by programmable thermostats which are not programmed correctly.
An old, inefficient refrigerator was observed in the employee area.

B007 Residence - Rocky Knob, B032 Residence - Soce Gap, B035 Residence — Bluffs, B0S3 James
River Office, B054 Residence - James River Maint, B135 Office - Gillespie Gap, B136 Residence -
Gillespie Gap, B149 Residence/Davey House - Soco Gap, B169 Office - Montebello Maint, B170
Office (former Residence) - Montebello Maint, B182 Storage Building - Oteen Maint, B204
Residence - Sandy Flats, B404 Residence - Love Maint, B411 Residence - Love Maint, B412 Exotic
Plant Team Office Oteen Maint, B413 Residence - Oteen Maint, B416 Residence - Fancy Gap

BLRI Report
Section 1.0
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Energy Audit of Blue Ridge Parlway National Park Service
MACTEC Profect No.: 606009001 5.0007 December 10, 2010

Maint. B418 Residence - Linville Falls, B421 Residence - Vinton Maint, B422 Residence - Vinton
Maint, B423 Residence ~ Sandy Flats, B427 Residence Vinton Maint, B430 Residence - Balsam Gap
Maint, B431 Ranger Office - Balsam Gap Maint. B752 Residence - Peaks of Ottér are administrative,
ranger, and seasonal housing facilities. Lighting is provided by T12 and T8 fluorescent along with
incandescent fixtures. Exterior incandescent fixtures were observed to be on during the day.
Conditioning is provided by split-systems controlled by manual thermostats and programmable

thermostats which are not programmed correctly. No seasonal housing was observed to be winterized.
Some units are only occupied two months each year.

B036 Maintenance - Balsam Gap Maint . B086 Shops & Heavy Equip-Rocky Knob Maint, B113
Shops & Fire Equip Storage-Bluffs Maint, B123 Awto Shop - Gillespie Gap Maint, B171
Office/Storase/Shops-Montebello Maint, B179 Office/Shops/Firehouse-Oteen Maint, B181 District
Office — Oteen, B377 Office/Storage/Shops/Sign Shop-Vinton MA, B701 Maintenance Bldg - Sandy
Flats Maint, B824 Preservation Workshop, are maintenance facilities. These facilities are occupied

and operational year-round. The buildings contain private offices, workshops and vehicle bays that are lit
by T12, T8 incandescent and high-intensity discharge (HID) fixtures. The buildings are conditioned by
oil-fired hot water boilers controlled by manual and programmable thermostats. Cooling, where present,
is provided by split-systems and package terminal air conditioners (PTACs). The hot water pipes in the
concrete slabs in B171 and B113 are leaking and need to be replaced. '

B048 Carpenter/Stor/Fire Cach- James River, 8049 Eguipment Storage - James River Maint, B094
Equip. Storage & Office - CKnob Main, B047 Mechanic Shop - James River Maint, B108

Office/Maint & Ranger - Bluffs Maint, B109 Carpenter & Paint Shep -Bluffs Maint, B122 Fire
Cache & Stor-Gillespie Gap Main, B175 Vehicle Storage - Montebello Maint, B365 Maintenance
Bldg - Love Maint, B366 Maintenance Bldg - Benge Maint, B506 Equipment Storage - Vinton
Maint, B731 Vehicle Storage - Balsam Gap Maint, B732 Carpenter Shop/Equip Storage-Peaks of
Otter are maintenance facilities. These facilities are occupied and operational year-round. The buildings
contain private offices, workshops and vehicle bays that are lit by T12, T8 incandescent and HID fixtures.
The buildings are heated by electric and propane and oil-fired furmaces controlled by manual and
programmable thermostats and some facilities have electric baseboard heating with manual controls.
Cooling is provided by PTACs.

B002 Warchouse Eguip Storage-Rocky Kneb Maint, B003 Carpenter Paint Shop-Rocky Knob
Maint are maintenance and storage facilities. The buildings are lit by T12 and incandescent fixtures.
Conditioning for these facilities is provided by the oil-fired hot water boiler in B086 and there is no
cooling in these facilities. Some areas were observed to be over-lit. A manually controlled electric heater

provides supplemental heat in B002.
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B980 Destination Visitor Center is a Leadership in Energy and Environmental Design (LEED) Silver
certified facility. Lighting is provided by T® and incandescent fixtures. Conditioning is provided by a
pulse-combustion hot water boiler, an energy recovery unit (ERU), and split-system heat pumps. All
pump motors are controlled by variable frequency drives (VFDs).

B843 Headguarters is an office building that is scheduled to be recommissioned. The current zones are
inefficient and difficult to control. The building is lit by T12 fixtures and occupancy of the private offices
is intermittent. The private offices receive ample ambient light from windows. The building is
conditioned by an oil-fired hot water boiler and a package unit. 'Water pumps are controlled by VFDs.

B004 Office & Tool Storage-Rocky Knob Maint, B867 Ranger Office (Hipp Dwelling), B822 ETS
Eng & Tech Services Office (Swain House), B8§36 Rocky Knob District Office, B753 Office - Peaks
of Otter Maint, B429 Ranger Office - Vinton Maint, B269 Visitor Center - Humpback Rocks, B119
Minerals Musenm Visitor Center, BU50 Office & Employee Area - James River Maint, BO5S
Equipment Storage-Peaks of Otter Main, B058 Visitor Center - Peaks of Oftter, B030 Visitor
Center/Comfort Station - James River are administrative, ranger, and interpretation/visitor center
facilities. Lighting is provided by T12, T8 and incandescent fixtures. Conditioning is provided by split-

systems controlled by manual thermostats and programmable thermostats which are not programmed

correctly.

B842 Visitor Center - Linn Ceve, B437 Visitor Center Waterrock Knob, B869 Interp Office
(Relocated Young Dwelling B) are seasonal interpretation/visitor center facilities. Lighting is provided
by incandescent fixtures and skylights. Conditioning is provided by PTACs and by propane-fired heating
units controlled by manual thermostats. These facilities are winterized when not in use.

B371 Ridge Dist Office- Montebello is an administrative and ranger facility 6ccupied year-round.
Lighting is provided by T12 and incandescent fixtures. Conditioning is provided by split-systcms
controlled by programmable thermostats which are not programmed correctly. This facility was designed
for sumimer use since the walls have no vapor barrier or insnlation. Occupants complain of having to

bring electric heaters to stay comfortable in the winter.

B027 Office & Shop - Gillespie Gap, B591 Maint Dellincer Barn#1-Linville Fall are maintenance
facilities. The buildings are lit by T12 and incandescent fixtures. Conditioning is provided by oil-fired
furnaces and PTACs.

B121 lterp Office & Storage - Gillespie Gap, B205 Horse Stable/Carriage Barn-Cone Park arc
interpretation facilities. The buildings are lit by T8 and incandescent fixtures. Some areas were observed

to be over-lit. Conditioning is provided by electric unit heaters with manual thermostats.
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B364 Maintenance Bldg - Fancy Gap is a maintenance facility. The building is Iit by TI2 and
incandescent fixtures. Conditioning is provided by an electric unit heater. Exterior lighting was observed
to be on during the day. '

B359 Flat Top/Cone Manor - Cone Park is a historic structure occupied by a concessioner from April
to October. The Park pays the utility bills for this facility during the rest of the year. The lighting
consists of incandescent fixtures over display areas. The building is heated with baseboard electric heat.
During the audit, the lighting in the administrative areas was observed fo be on while unoccupied.

B958 Amphitheater - Fishers Peak is a stage used primarily on the weekends during the summer
season. Lighting is provided by incandescent fixtures.

B755 Oteen Warehouse & Archives Storage-VA is a storage and administrative facility. Lighting is
provided by T12 and incandescent fixtures. Conditioning is provided by split-systems and a gas umit
heater in the warchouse. Temperature setpoints in the archive storage area are determined by artifact

preservation requirements.
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