
JSEM Conference  – May 20081National Defense Center for Energy and Environment

Demonstration of Vegetative Roofing at 
Army Installations 

Ms. Heidi Anne Kaltenhauser, CTC

The NDCEE is operated by:

NDCEE
National Defense Center for Energy and Environment

Technology Transfer – Supporting DoD Readiness, Sustainability, and Transformation

DoD Executive Agent

Office of the 

Assistant Secretary 

of the Army

(Installations and

Environment)



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
MAY 2008 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2008 to 00-00-2008  

4. TITLE AND SUBTITLE 
Demonstration of Vegetative Roofing at Army Installations 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
National Defense Center for Energy and Environment
(NDCEE),Concurrent Technologies Corporation,100 CTC 
Drive,Johnstown,PA,15904 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

15 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



JSEM Conference  – May 20082National Defense Center for Energy and Environment

Presentation Highlights

 What is Vegetative Roofing?

 Demonstration approach?

 What are demonstration findings to date?
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Vegetative Roof

Viking Village

Chicago City Hall Museum in France

New YorkFaroe Islands
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Background

 Objective:  Demonstrate and validate vegetative roof 
technology at Tobyhanna Army Depot

 Department of Army Green Building Requirements
– FY08 LEED Silver Standard

 DoD Trends
– Energy efficiency

– Green building

 Green Roof
– Sustainable technology

– Enhance visual character

 Installation Challenges
– Stormwater runoff

– Energy efficiency



JSEM Conference  – May 20085National Defense Center for Energy and Environment

Technical Approach

 Monitoring System

– Thermocouples

 Energy 

Consumption

 Temperature 

Differential

– Vertical Flow Meters

Runoff Quantity

– Grab Samples

Runoff Quality

Thermocouple Array
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Technical Approach (cont’d)

 Modular System

– Easy maintenance

– Adaptable (e.g., equipment 

installation)

– 14,007 ft2

 Net Increase of 4 lbs/ft2

– Rock Ballast removed- 8 lbs/ ft2

– Roof Modules- 12 lbs/ft2 fully 

saturated

 64 Species of Plants

– Mostly Sedum

– Some Alpine Species

Sedum rubrotinctum
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Energy Results

 Urban Heat Island Effect

– Average 10°F cooler (ambient temperature above 50°F)

– Average 2°F warmer (ambient temperature below 50°F)

 Energy Savings

– Projected 40% energy savings based on tons of air 
conditioning saved
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 10% Reduction in Flow

 6500 Gallon Reduction

Water Quantity Results
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Water Quality Results

 Components Sampled

– Nitrogen, Phosphates, 

TOC, TDS and pH

 Vegetative Roof

– Decrease in quality

– Due to initial fertilizer 

use

– Increase in quality over 

time

– With organic fertilizer

Vertical Flow Meter 
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Plant Growth August 2006
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Plant Growth April 2007
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Plant Growth May 2007
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Plant Growth July 2007
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Plant Growth August 2007
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NDCEE Technical Monitor

Task:  0429 A1 - Vegetative Roofing

Name:  Mr. Mike Parrent

Organization:  Tobyhanna Army Depot

E-mail:  michael.parrent@us.army.mil

Phone Number: (570) 895-6105

NDCEE Project Manager

Name:  Carter Mullen

Organization:  CTC/NDCEE

E-Mail:  mullenc@ctc.com

Phone Number:  (703) 310-5647

www.ndcee.ctc.com
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