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Executive Summary 
 
This overall Strategic Energy Plan (SEP) for the N.C. Department of Environment and Natural 
Resources was developed in accordance with General Statute 143-64.10 - 12 ‘Energy 
Conservation in Public Facilities,’ which mandates a comprehensive energy management program 
for state government.  It is in support of the State Utilities Savings Initiative (USI), established by 
the Governor’s Efficiency Commission. Energy consumption per gross square foot is to be reduced 
by 20 percent by 2010 and 30 percent by 2015 compared to the base fiscal year, 2003-2004 . In 
2010, DENR has exceeded this initial 20% reduction goal, reducing consumption of electricity and 
fuel 22% from the FY 2003-2004 baseline.  
 
DENR leadership recognizes the greatest benefits of any DENR Strategic Energy Plan will come at 
the division office and facility levels. DENR divisions are extremely diverse and complex in their 
missions and locations across the state, yet many DENR divisions are actively working to save 
energy and water through their individual programs and in projects unique to individual facilities. 
DENR agencies have taken advantage of the Utility Savings Initiative programs to finance energy 
efficiency improvements. DENR has implemented a coordinated invoice-based system  to track 
energy consumption values, as well as reporting carbon emissions to The Climate Registry.  
 
This overall DENR plan tracks and reports general DENR performance and highlight major 
activities and accomplishments of its divisions.  

• DENR divisions that have large utility usage, such as the Aquariums and Zoo, separately 
submit  annual  Strategic Energy Plans to the State Energy Office, and are also included in 
the overall DENR reporting of energy and water consumption. 

• Other large users, including the divisions of Forest Resources, Parks and Recreation, 
Marine Fisheries, Water Quality and Air Quality, received $1.2 million in American Recovery 
and Reinvestment Act funds to implement  projects to retrofit buildings for energy efficiency.  

• Policies were implemented in FY 2009-2010 regarding meter verification and monitoring of 
energy and water invoices. Areas for improvement were identified, including refining the 
systematic data tracking system to support department-wide compliance.   
 

Key strategies in the five-year plan to meet the 30 percent reduction goal by 2015: 
• Identifying top 20 energy-consuming facilities. 

o Conducting energy audits on these facilities. 
o Prioritizing projects with R&R funds, grants, and performance contracts.  

• Implementing sustainable living policies to reduce energy consumption. 
o Providing training to create employee awareness of need to change behaviors that 

waste energy.  
o Improving organizational capacity to implement these changes across the department.  

• Providing data management and analysis of electricity, fossil fuels and water usage, with 
monthly review of trends and costs. 

• Reviewing utility billing rates with suppliers annually, and conducting a monthly audit of each 
utility invoice.  

• Applying sustainable building practices in all major facility construction/renovation projects. 
• Utilizing an equipment replacement strategy that considers life cycle cost analysis, simple 

payback and increased efficiency (e.g. EPA Energy Star and Water Sense recommendations).  
• Evaluating the need to designate a utility manager to work with all DENR divisions to meet 

mandated conservation goals.  
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DENR Overall Utility Performance 
 
As of January 1, 2010, DENR owns 2,149 buildings having a total of more than 3 million square 
feet under roof. Total utility cost increased as expected due to rising fuel costs and an annual 
increase in total gross square footage (GSF). However, consumption of electricity and fuel has 
gone down 22% from the baseline year of 2003-2004, which means that DENR has met and 
exceeded the mandated 20% reduction goal. 
 
DENR Overall Utility Performance  

YEAR TOTAL UTILITY 
COST $ 

TOTAL DENR 
BUILDING Sq. Ft. 

 
$ / Sq. Ft. 

% CHANGE, from 
base year  

2003 – 2004 $3,722,825 2,291,088 $1.63 Base year 
2004 – 2005 $4,088,373 2,350,872 $1.74 7% 
2005 – 2006 $4,363,363 2,648,084 $1.65 1% 
2006 – 2007 $4,781,531 2,750,256 $1.74 7% 
2007 – 2008 $5,028,517 2,811,818 $1.79 10% 
2008 - 2009 $5,140,428 2,953,293 $1.74 7% 
2009 - 2010 $5,438,038 3,005,865 $1.81 11% 

 
DENR Energy Performance  
(Using data processed from The Climate Registry project) 
 ELECTRICITY NATURAL GAS, 

PROPANE, AND 
FUEL OIL 

COST FACTORS AND  
% CHANGE FROM PREVIOUS YEAR 

YEAR ANNUAL 
USE 

(million 
Btu) 

ANNUAL 
COST 

($) 

ANNUAL 
USE  

(million 
Btu) 

ANNUAL 
COST ($) 

$/Building 
Sq. Ft. 

$/million 
Btu 

% 
Change 
$/million 

Btu  

Btu/Sq. 
Ft. 

% Change 
Btu/Sq. Ft. 

 

2003 – 
2004 

- - - - 1.42 17.68 Base 
year 

80,573 Base year 

2004 – 
2005 

- - - - 1.52 20.48 16% 74,426 -8% 

2005 – 
2006 

- - - - 1.44 22.43 27% 64,398 -20% 

2006 – 
2007 

- - - - 1.52 22.78 29% 66,912 -17% 

2007 – 
2008 

104,378 3,283,914 61,527 1,113,788 1.56 26.51 50% 59,003 -27% 

2008 – 
2009 

123,252 3,581,579 66,422 935,506 1.53 23.82 35% 64,225 -20% 

2009 – 
2010 

113,809 3,501,283 75,154 1,297,384 1.60 25.36 43% 62,945 -22% 

 
DENR Water Usage  
(Using data processed from The Climate Registry project) 
YEAR ANNUAL 

USE 
(mGal) 

ANNUAL 
COST ($) 

COST FACTORS AND  
% CHANGE FROM PREVIOUS YEAR 

$/mGal. % Change 
$/mGal. 

Gals/Sq. Ft. % Change 
Gal/Sq.Ft. 

2003 – 2004 73,476 $459,230 6.25 Base year 32.07 Base Year 
2004 – 2005 66,032 $504,322 7.64 22% 28.09 -12% 
2005 – 2006 67,523 $538,243 7.97 28% 25.50 -20% 
2006 – 2007 66,754 $589,827 8.84 41% 24.27 -24% 
2007 - 2008 59,418 630,815 10.62 70% 21.13 -34% 
2008 - 2009 59,893 623,343 10.41 67% 20.28 -37% 
2009 - 2010  58,787 639,371 10.88 74% 19.56 -39% 
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Supply Side Management  
 

a. Review all accounts with utility providers to ensure lowest cost rate schedule is in effect for each facility.  
Strategy 

b. Identify locations, meter ID and account numbers for all existing primary meters. 
c. Implement department-wide system for accurate data collection and review.   
d. Accurate data management and analysis of electricity, fossil fuels and water usage, with monthly review of trends and costs. 

 

 
Tactics 

ACCOMPLISHMENTS - 
Past 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Ongoing implementation of a policy 
to record energy consumption 
values through invoices paid by 
Accounts Payable staff 

Monthly 
automated 
reports:  
kwh, gals, 
THMs 

 $100,000 
(if using 
3rd party 
contractor) 

 TBD  Division Accounting Staff Salary 

Continued data processing of 
energy and carbon emissions by 
division and account number and 
data management system for The 
Climate Registry and USI programs  

Consump-
tion values 
and 
carbon 
emissions  

 TBD  TBD  Air Quality Salary 
 

Conducted an independent energy 
and greenhouse gas emissions 
audit / verification of data reported 
to TCR by a third-party certified 
organization.  

1 per year  TBD  $9,500  Air Quality SEO    

Implemented policy requiring utility 
billing to be checked for accuracy. 

360 bills  $600  2 hrs. per 
month 

 Controller’s Office 
accounts / payable 

 salary 

Implemented policy requiring utility 
meter verification and rate 
verification for major users. 

1 per year  $500  2 hrs. per 
facility 

 Division’s facility 
management team 

salary 

Discussed  feasibility of using more 
solar collectors at Zoo exhibits with 
SEO, which agreed to provide 
technical assistance. 

$, KWH  TBD  TA  Zoological Park  TA from 
SEO 
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Supply Side Management (cont.) 
 
 

GOALS - 
Next 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Continue to implement policy to 
record energy consumption values 
through invoices paid by Accounts 
Payable staff; generate automated 
reports. 

Monthly 
automated 
reports:  
kwh, gals, 
Btu 

 TBD  TBD  DENR  Controller’s Office salary 

Continue data processing and data 
management system and tracking 
the results of energy reduction 
strategies.  

Biannual  $100,000 
(if using 
3rd party 
contractor) 

 TBD  Air Quality salary 

Report carbon footprint through 
TCR system.  

1 per year  TBD  $3,500  Air Quality SEO, 
DENR   
costshare 

Identify top 20 energy-consuming 
facilities. Conduct energy audits on 
these facilities. Prioritize projects 
with R&R funds, grants, and 
performance contracts. 

$, KWH  TBD  TBD  Air Quality, 
Environmental Assistance 

R&R, 
grants, 
perform-
ance 
contracts 

Prepare RFP for using solar 
collectors for at least one more Zoo 
exhibit. 

$, KWH  TBD  TA  Zoological Park  TA from 
SEO 

Refine and continue to implement 
policy requiring utility billing to be 
checked for accuracy. 

360 bills  $600  2 hrs. per 
month 

 Controller’s Office 
accounts / payable 

 salary 

Refine and continue to implement 
policy requiring utility meter 
verification and rate verification for 
major users. 

1 per year  $500  2 hrs. per 
facility 

 Division’s facility 
management team 

salary 

Evaluate the need to designate a 
utility manager for DENR. 

$, KWH  TBD  TBD  Deputy Secretary salary 
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Demand Side Management  
 
Green Building Projects at DENR  
DENR’S  Green Building Policy requires DENR agencies to use sustainable and green building 
practices wherever feasible and practical. The DENR Green Building Policy can be found at: 
http://www.enr.state.nc.us/docs/green_building_policy_0304.pdf . 
 
In addition to reducing long-term costs and environmental impacts, green building practices play an 
important role in increasing environmental awareness and productivity among DENR’s employees. 
Resources from N.C. Project Green at http://www.ncprojectgreen.com/buildings/home.asp. 
 
Green Square

 

  
The Department of Environment and Natural Resources and one of its divisions, the Museum of 
Natural Sciences (MNS), are currently building two new buildings as part of the new Green Square 
Complex in downtown Raleigh.  Both buildings are slated to be LEED-certified Gold with energy 
efficiency rated 38 percent better than the ASHRAE 90.1 energy standard. They will reduce water 
use by at least 50 percent through recycling, stormwater reuse and high efficiency water fixtures. 
One of the buildings will be the new DENR Headquarters office building. The other building will be 
an expansion of the current MNS, called the Nature Research Center. The estimated completion 
for the total project is November  2011. The Green Square Complex will be a multi-use 
development that brings many of the state’s environmental offices located in Raleigh together with 
a nationally significant Nature Research Center. 

Taking the DENR Green Building Policy seriously, a staff directive was signed on Feb. 9, 2007, 
that committed the Division of Parks and Recreation to pursue LEED (Leadership in Energy and 
Environmental Design) certification for all new, or significantly renovated, buildings having 5,000 
SF or more. For buildings less than 5,000 SF, project team members are required to be familiar 
with, and to use the LEED checklist, as a tool to guide the project.  

New Buildings at Parks 

 
In 2009-2010, DPR has built six new LEED visitor centers at Raven Rock, Fort Macon, Merchants 
Mill Pond, New River, Dismal Swamp, and Jordan Lake.  Additionally, major day use area projects 
have been completed at Lake James, Paddy’s Creek, and Mayo River since the green building 
policy went into effect. These projects were designed and built using technologies that address the 
following:  ecological site design, transportation, waste reduction, on-site management of sewage 
or organic waste, energy efficiencies, renewable energy, water efficiency, materials and resources, 
indoor air quality and operations and management.   
 
Parks and Recreation currently has LEED-registered facilities under design and/or construction at 
the Gorges Visitor Center, Pettigrew Maintenance Area, Cliffs of the Neuse Visitor Center and 
Lake Norman Visitor Center.   
 

The North Carolina Aquarium Pier at Nags Head, AKA Jennette’s Pier, includes a 16,000 square 
foot pier house with 1000 foot pier. This project is to be LEED-certified Gold status or higher, and  
includes three (30 KW) wind turbines mounted on the pier deck which will co-generate power for 
the facility. Photovoltaic sensors will run lights in the parking area, and  light-sensitive cells are 
located at each of the three pier teaching kiosks. The pier also uses geo-thermal power to heat and 
cool the building by incorporating 88 closed system wells, that are in a sealed loops so that this 
does not adversely affect the aquifer. The construction also includes a self-contained gray water 
septic system with 5-day holding capacity, using state of the art pumps.  

Other LEED projects within DENR 

http://www.enr.state.nc.us/docs/green_building_policy_0304.pdf�
http://www.ncprojectgreen.com/buildings/home.asp�
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Demand Side Management  
 

a. Prioritize energy conservation activities as low, no-cost or capital, and identify / leverage potential funding sources and incentive 
programs. 

Strategy 

b. Apply sustainable building practices in all major facility construction/renovation projects. 
c. Utilize replacement strategy that considers life cycle cost analysis, simple payback, and increased efficiency. 

 
Tactics 

ACCOMPLISHMENTS - 
Past 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Kerr Lake State Recreational Area-
Replaced 3 tank type water heaters 
with on demand type.  

Kwh  TBD  $24,000  Parks and Recreation R&R 

Jockey’s Ridge State Park- 
Installed 10KW Wind Turbine 

18,000 
KWH  

 $3,000 
Est. 

 140,000  Parks and Recreation PARTF  
Funds 

Replaced HVAC in 9 field offices 
with 13-15 SEER units 

Kwh  5-10% 
electricity 

 $41,000  Forest Resources R&R 

Replaced T12 lights with T8, 
installed windows and insulation in 
several facilities.  

Kwh  16% 
electricity
3% gas 

 $44,500  Forest Resources R&R 

Replaced cooler and freezer doors 
at Claridge nursery facility 

Kwh  12-15% 
electricity 

 $27,900  Forest Resources R&R 

Energy study and re-commissioning 
of the HVAC system at Pine Knoll 
Shores Aquarium  

Kwh  TBD  $50,000  NC Aquariums R&R 

Completed the Aviary HVAC 
project. Replaced 7 roofs using R20 
insulation. 
Upgraded Energy Management 
control system used for all major 
exhibits and buildings. Replaced 
464 T12 to T8 lights.  Replaced 32 
hand dryers. Designed T5 lighting 
for Ed Center 

Kwh 
45,000  
5% 
NA 
52,888 
19,555 
174,600 

 
50,000 
TBD 
NA 
TBD 
TBD 
TBD 

 
$4,000; 
$15,000 
TBD 
$6,000 
$1,760 
$22,700 

$5,000 at 
Aviary in 
6 months 

 
$370,700
$510,389 
 
$17,625 
$8,760 
 
$115,000 

 Zoological Park R&R 
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Demand Side Management (cont.) 
 

GOALS - 
Next 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Marine Fisheries- install energy 
efficient lighting controls; water 
heater timers 

Kwh  TBD  $15,986  Marine Fisheries SEO 
(ARRA);  

Water Quality Project A -Replace 5 
fume hoods, calibrate air flow in 21 
fume hoods, re-commission HVAC, 
apply window tinting. 

Kwh, Btu  $60,737 
3 trillion 
Btus 

 $475,860  Water Quality  
 

SEO 
(ARRA); 
R&R 

Water Quality Project B – 
Ventilation Optimization Process. 
Correct insufficient air flow problem. 

Kwh, Btu  $60,000  $180,250  Water Quality  
 

SEO 
(ARRA); 
R&R 

Water Quality Project C – Replace 
air handling units for two buildings. 

Kwh, Btu  $15,000 
600 
MBtus 

 $164,800  Water Quality and Air 
Quality 

SEO 
(ARRA); 
R&R 

Air and Water Quality Labs Joint – 
Install lower drop ceilings, 
insulation, lowering sprinkler heads, 
ductwork and 
new lighting. 

Kwh, Btu  $30,000 
1.9 
Mbtus 

 $272,950  Water Quality and Air 
Quality 

SEO 
(ARRA); 
R&R 

Haw River State Park- Replace 
lighting in Gymnasium with energy 
efficient lighting project 

Kwh  TBD  $13,915   Parks and Recreation SEO 
(ARRA); 
PARTF 

Air Quality - Weatherize 30 air 
monitoring station units;  Install 30 
heat pumps. 

KWh & 
btu 

 TBC  $97,078;   Air Quality SEO 
(ARRA);  

Division Wide- Install 35 
programmable thermostats  

Kwh  25,736 
kwh/yr 
$2574 

 $11,536;  
 

 Parks and Recreation SEO 
(ARRA) 

Install programmable thermostats at 
40 office locations 

KWh & 
btu 

 25,736 
kwh/yr 
$2574 

 $11,536;  
 

80 hr. Forest Resources SEO 
(ARRA) 
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Demand Side Management (cont.) 
 

GOALS - 
Next 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Haw River State Park-  Env. Ed. 
Center- Replace existing waste 
water discharge package plant with 
new drain field type facility. 

Kwh  TBD  TBD  Parks and Recreation  PARTF 
Funding 

Air Quality Monitoring station – 
1 grid-connected photo-voltaic 
system studied for cost, energy 
offsets and reliability 

Kwh  $2-
$4,000 

 Est. 
$50,000+ 

 Air Quality R&R 

Replace all the large single speed 
pumps with variable speed pumps 
with integrated computer monitoring 
at 3 aquariums 

KWh & 
btu 

 TBD  $1.5 
million 

 NC Aquariums Capital 
invest-
ment 
 

Additional wind turbines at 3 
aquariums 

KWh & 
btu 

 TBD  TBD  NC Aquariums Capital 
invest-
ment 

Complete greenhouse re-glazing 
and shade system 

$, Kwh, 
propane 
gal 

 40%  $150,000  Zoo R&R 

Funding for Replacement of chilled 
water system at Rocky Coast 

$, kwh  40%  $686,000  Zoo R&R 

Funding for Lighting upgrade for 
Education Center 

$, kwh  40%  $95,000  Zoo SEO 

Campus electrical load study; 
energy efficient equipment in 
communication center; HVAC use 
reduction in shop (awning and boat 
lift) 

$, kwh  TBD  $25,000; 
$106,550 
$229,942  

 Marine Fisheries R&R 
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Water Management 
 

a. Prioritize water conservation activities as low, no-cost or capital, and identify /leverage potential funding sources and incentive 
programs. 

Strategy 

b. Utilize replacement strategy that considers life cycle cost analysis, simple payback, and increased efficiency. 

 
Tactics 

ACCOMPLISHMENTS - 
Past 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Installed water meters at each park 
to help identify leaks.  

Gallons/$   TBD    TBD   $15,000  Parks and Recreation PARTF 

Kerr Lake and Jordan Lake State 
Recreation Areas - Updates  to 
water fixtures in (15) shower 
houses  

Gallons/$    TBD   $225,000  Parks and Recreation R&R, 
PARTF 

Designed the repair of Polar Bear 
Pool . 

Gallons/$  $8,000  $100,000  Zoo CI 

 
 

GOALS - 
Next 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Restroom fixtures replacement  Gallons/$    TBD   $13,950  Marine Fisheries  R&R 

Install 150 low flow aerators 
statewide 

Gallons/$    TBD    salary Forest Resources staff SEO 
O&M 

Roanoke Island Aquarium- Install 
new drain field to decrease water 
usage 

Gallons/$    TBD   $527,000  Aquariums R&R 

Install gray water reuse system at 3 
aquariums 

Gallons/$  TBD  TBD  Aquariums  

Install low flow toilets in E/R 
Restrooms 

Gallons/$  TBD  TBD  Zoo SZF 
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Awareness and Training 
 

a. DENR’s Sustainability Team has been designated as DENR’s Conservation Action Team (CAT), and is made up of members from 
all Divisions.  

Strategy 

b. Inspire a culture of sustainability within DENR by promoting environmentally responsible actions. 
c. Educate staff that energy conservation reduces operating expenses, thus providing more funds for programs that support DENR’s 

mission. 
 

 
Tactics 

ACCOMPLISHMENTS  
Past 12 months Activities 

Measurement 
Expected      Actual 

Savings  
Expected      Actual 

Invest-
ment 

Jobs Assigned to Funding 
Source 

Conservation Action Team 
developed strategic plan  

12 
meetings 

12  
meetings 

NA  NA  All divisions are 
represented on CAT 

salary 

Conducted survey to evaluate 
employee use of DENR facilities 
and office equipment, and how to 
educate staff about reducing energy 
use. 

 Survey 
completed 

NA  NA  CAT salary 

Develop DENR policy to increase 
energy efficiency through employee 
behavior.  

TBD Policy 
completed 

TBD  NA  CAT salary 

GreenerDENR  newsletter 
distributed by e-mail to employees 

monthly  monthly NA  NA  CAT salary 

Best Work Place for Commuters - 
developed carpool, vanpool, park 
and ride registry 

ongoing ongoing NA  NA  CAT salary 

Sustainability awards for individual 
and group projects 

annual annual NA  $495  CAT DENR  

Provided water saving kits to 
employees 

1200 1200 TBD  $3,600  Water Resources DENR 

DFR Implemented an Energy 
Behaviors Policy and distributed it 
to all field units.  

ongoing  NA  NA  Forest Resources salary 

Facility Engineer attended SEO 
sponsored Prof. Energy Mgr. 
course at NCSU 

ongoing  NA  NA  Forest Resources salary 
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GOALS – 

Next 12 months Activities 
Measurement 

Expected      Actual 
Savings  

Expected      Actual 
Invest-
ment 

Jobs Assigned to Funding 
Source 

Distribute and implement DENR 
policies to increase energy 
efficiency through employee 
behavior  

1 year 
phase-in 

 TBD    CAT salary 

Collaborate with NC Project Green 
to develop online conservation 
education module for all DENR 
staff. 

# staff 
who 
participate 

 TBD    CAT salary 

Host DENR Sustainability Training 
Conference (March 2011) with 
emphasis on workplace energy 
management.  

# staff 
who 
participate 

 TBD    CAT salary 

Determine dept. videoconferencing 
needs to reduce travel to meetings. 

ongoing   TBD    CAT DENR  

Collaborate with DENR IT to 
provide online conferencing to 
reduce travel  

ongoing   TBD    CAT salary 

Identify administrative impediments 
to energy and water savings 
initiatives. 

TBD  TBD    CAT salary 

Facilitate the waste free movement 
of DENR offices to Green Square 

ongoing  NA    CAT salary 

GreenerDENR newsletter 
distribution by email to employees 

monthly   NA    CAT salary 

Best Work Place for Commuters  ongoing  NA    CAT salary 

TTA Employer Individualized 
Marketing Campaign  

annual   NA    CAT salary 

DENR Sustainability Awards for 
Individual and Group Projects 

Annual  NA    CAT salary 

 
 







 
 

 



 

16 
 

 


	2009 - 2010
	Strategic Energy Plan
	CONTENTS
	Executive Summary
	Supply Side Management
	Supply Side Management (cont.)
	Demand Side Management
	Green Building Projects at DENR
	Demand Side Management
	Demand Side Management (cont.)
	Demand Side Management (cont.)
	Water Management
	Awareness and Training



