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EXECUTIVE SUMMARY 

1. INTRODUCTION 

This report presents the results of Increments A, B, C, D, E, F, and G of 

the Energy Engineering Analysis Program conducted at Fort Stewart, Georgia, by 

JRB Associates under Contract No. DACA21-80-C-0014.  This report includes 

analyses of the energy patterns at the facility, and the identification and 

evaluation of energy conservation opportunities.  The results obtained 

indicate that, although energy use at Fort Stewart can rise to 80.4 percent 

over FY 1975 figures, implementation of all EEAP projects will keep this 

increase down to a 37.5 percent increase.  This reduction can be achieved even 

though the total square feet of heated space is projected to increase by 

58 percent.  These reports are organized into 6 volumes, plus appendices. 

2. EXISTING ENERGY USE 

Electricity, natural gas, fuel oil, and propane are the main energy 

sources at Fort Stewart.  In FY 1975 the total energy use at the Post was 

1,159,500 MBtu.  A summary of the FY 1983 basewide energy use by fuel type is 

given in Table 1, which shows that electricity currently accounts for 

approximately 52 percent of total energy use.  Total energy use at the Post 

for the years 1977 to 1983 is shown in Table 2. 

Early work in this study emphasized energy use in buildings.  Initial 

data for the study were gathered through a series of site visits during which 

buildings were inventoried, patterns of building energy use were identified, 

and typical buildings were selected for detailed study in each category. 

Energy use data was analyzed to determine how much energy the various types of 

buildings use and their functional energy use.  Since this effort took place 

in 1980, FY 1979 energy use data was the basis of the analysis.  Figures 1, 2, 

3. and 4 provide a summary of the building inventory and energy use in FY 

1979.  The energy profiles in these figures were developed by evaluating the 

energy use of typical buildings and expanding those values to represent the 

entire Post. 
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TABLE 1.  ENERGY USE AT FORT STEWART - FY 1983 

ENERGY SOURCE PURCHASED ENERGY SOURCE USE 

Electricity 116,980,690 kWh 1,356,976 MBtu 

No. 2 Fuel Oil 863,180 gallons 119,723 MBtu 

No. 5 Fuel Oil 2,414,316 gallons 361,399 MBtu 

Natural Gas 1,933 therms 193,311 MBtu 

Propane 249,152 gallons 23,794 MBtu 

TABLE 2.  ANNUAL ENERGY USE AT FORT STEWART*- FY 1979 - 1983 (MBtu) 

ENERGY SOURCE FY 1977 FY 1978 FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 

Electricity 655,300 888,300 963,300 1,051,102 1,150,624 1,206,638 1,356,976 

No. 2 Fuel Oil 143,300 122,200 81,900 42,801 62,283 223,725 119,723 

No. 5 Fuel Oil 91,500 140,700 174,900 264,202 254,405 104,998 361,399 

Natural Gas 134,700 231,700 232,600 212,273 205,231 184,722 193,311 

Propane 97,000 102,900 63,400 28,884 35,350 37,841 23,794 

SOURCE:  Facilities Engineers, Fort Stewart, GA, written communication, 3 July, 1984 

*1975 total energy use was 1,159.5KMBtu.  Energy use by fuel type was not 
available for 1975. 
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DINING 4.1% WAREHOUSES 5.3% 

SHOPS 5.7% 

FIGURE 1.  FY 1979 FLOOR AREA PROFILE BY BUILDING CATEGORY 
SOURCE:  Appendix A, Increment A 

WAREHOUSE 2.9% 

FIGURE 2.  FY 1979 ENERGY USE BY BUILDING CATEGORY 
SOURCE:  Appendix C, Increment A 
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FIGURE 3.  FY 1979 ENERGY USE BY BUILDING SYSTEM 
SOURCE:  Appendix C, Increment A 

LPG 4.2% 
NO. 2 OIL 

5.4% 

FIGURE 4.  FY 1979 ACTUAL ENERGY USE 
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3. ENERGY CONSERVATION MEASURES DEVELOPED 

The energy conservation opportunities at Fort Stewart are summarized in 

Table 3.  This table shows all projects recommended and the resulting economic 

indices.  These energy conservation opportunities were developed by analyzing 

their applicability to typical buildings.  Those that met ECIP criteria were 

developed into projects with appropriate documentation (DD Forms 1391 and 

PDB).  Table 4 provides a listing of the recommended ECIP projects.  Other 

recommended energy conservation projects identified by JRB are listed in 

Table 5. 

Recommended policy changes for Fort Stewart to improve energy management 

include: 

• Increase level of maintenance activity on energy systems such as the 
HTHW distribution system and building HVAC controls; and 

• Place additional emphasis on energy conservation in EM Barracks. 

4. ENERGY AND COST SAVINGS 

The total energy savings potential of the recommended energy conservation 

projects is 248,455 MBtu per year.  The represents an estimated energy cost 

savings of $1.35 million using FY 1985 projected energy costs.  The impact on 

Fort Stewart's total energy use represented by these projects is shown in 

Table 6. 

5. RESULTS OF INCREMENT A - BUILDINGS 

The scope of Increment A included an engineering analysis of all existing 

buildings and processes at Fort Stewart.  For each type of building, specific 

characteristics having a significant effect on energy use were identified. 

Table 7 shows these characteristics.  The energy use of these buildings is 

identified in that table.  Based upon these analyses, energy conservation 

projects were evaluated using ECIP criteria to determine acceptability.  The 

recommended ECIP projects developed under Increment A are identified in 

Table 4. 
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TABLE   7.     FORT   STEWART  CATEGORY  DIVISIONS   -  TYPICAL  BUILDINGS 

CATEGORY SUBGROUP TYPICAL BUILDING HEATED SQ.FT. COOLED SQ.FT. | WALL TYPE ROOF TYPE 

< 
i 

[d 
CJ 
t-t 
u. 
Ex. 
o 

A-l 13311 151,740 66,573 Concrete Wood 

A-2 724 413,092 413,092 Concrete/ 
Brick 

Metal 

A-3* 369 308,374 132,799 Wood Wood 

A-4 725 71,945 71,945 Concrete/ 
Brick 

Metal 

A-5 728 185,362 159,732 Concrete/ 
Brick 

Metal 

SUBTOTAL 1,131,013 844,141 

03 

1 

O z 
z 
M a 

B-l 13301 228,125 113,309 Concrete Wood 

B-2 626 42,368 23,664 Concrete/ 
Brick 

Metal 

B-3 726 31,102 31,102 Concrete/ 
Brick 

Metal 

SUBTOTAL 301,595 168,075 

t 

z 

O 
X 

C-l 6518 267,419 253,259 Concrete/ 
Brick 

Wood 

C-2 6836 147,050 147,050 Wood Wood 

C-3 5423 628,604 628,604 Concrete/ 
Brick 

Wood 

C-4 5085 160,535 22,205 Wood Wood 

C-5 5830 13,220 13,220 Metal Metal 

C-6 13317 261,620 0 Concrete Wood 

C-7 4950 50,346 50,346 Concrete/ 
Brick 

Metal 

C-8 623 203,028 203,028 Concrete/ 
Brick 

Reinfor. 
Concrete 

C-9 718 958,460 958,460 Concrete/ 
Brick 

Reinfor. 
Concrete 

C-10 6930 513,408 513,408 Concrete/ 
Brick 

Wood 

C-ll 7204 1,227,139 1,227,139 Concrete/ 
3rick 

Wood 

SUBTOTAL 4,430,829 4,016,719 

* Building 369  is used  to represent  two groups of 
but different  functions 

buildings with similar construction 
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TABLE 7.  FORT STEWART CATEGORY DIVISIONS - TYPICAL BUILDINGS 
(continued) 

CATEGORY SUBGROUP TYPICAL BUILDING HEATED SQ.FT. COOLED SQ.FT. WALL TYPE ROOF TYPE 

W
A

R
E

- 
H

O
U

SE
S 

 -
 

D
 

D-l 1014 1079 356,452 69,889 Wood Wood 

D-2 1012 33,168 25,848 Concrete Metal 

SUBTOTAL 389,620 95,737 

u 
i 

en a. 
o 
s 
en 

E-l 1069 96,453 71,486 Wood Wood 

E-2 1820 111,747 0 Concrete/ 
Brick 

Metal 

E-3 1245 102,754 8,555 Concrete/ 
Brick 

Metal 

E-4 1056 108,529 52,719 Wood Wood 

SUBTOTAL 419,483 132,760 

SE
R

V
IC

E
 
- 

 F
 

F-l 2125 17,501 13,965 Concrete Metal 

F-2 402 54,933 54,933 Concrete/ 
Brick 

Reinfor. 
Concrete 

F-3 708 68,705 14,208 Wood Metal 

F-A 411 8,800 8,800 Concrete/ 
Brick 

Metal 

F-5 421 201,610 193,329 Concrete/ 
Brick 

Metal 

F-6 410, 703 25,428 25,428 Concrete/ 
Brick 

Metal 

F-7* 369 175,283 73,204 Wood Wood 

F-8 13306 139,125 45,561 

SUBTOTAL 691,385 429,428 

* Building 369 is used to represent two groups of buildings with similar construction 
but different functions 
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6. RESULTS OF INCREMENT B - DISTRIBUTION SYSTEMS, EMCS 

The scope of Increment B involved an engineering analysis of the Post's 

utilities, energy distribution systems, the existing plants, and the potential 

for an EMCS.  Load profiles for each energy source were performed.  The annual 

energy use profile for fossil fuel and electricity is presented in Figures 5 

and 6, respectively.  An evaluation was performed for Fort Stewart for a 

distributed intelligence EMCS to allow programmed start/stop, supervision, 

fault detection, and control reset of building mechanical systems.  The use of 

a VHF-FM control system was analyzed to perform cycling of residential air 

conditioning units and electric hot water heated and shutdown and setback of 

selected building HVAC units and warm air furnaces.  As the result of these 

evaluations, an ECIP project was initially recommended.  A revision of this 

project was accomplished in which all temporary buildings were deleted from 

the analysis.  As a result of this revision, the project no longer met ECIP 

criteria and is not recommended. 

7. RESULTS OF INCREMENT C - RENEWABLE ENERGY 

The Increment C study at Fort Stewart was an analysis of both passive 

and active solar applications on Post.  A life cycle cost analysis was 

performed to determine the most economical system for solar application. 

This study showed that one building, the Officers Club #405, qualified for 

solar hot water under the Total Energy Selection Life Cycle Cost Criteria 

(ETL 1110-3-302).  The solar system for the Officers Club has a 12 year 

payback with savings of 784 MBtu annually. 

8. RESULTS OF INCREMENT D - SOLID WASTE AS FUEL 

The scope of work for Increment D required the analysis and study of two 

potential sources for energy recovery from waste:  refuse collected on Fort 

Stewart; and refuse collected in the area adjacent to the Post.  Refuse 

availability was studied for both Fort Stewart and Fort Hunter, as well as 

adjacent areas.  These evaluations led to the recommendation of four-25 ton 

per hour modular incineration systems.  Economics for this project shows an 

SIR of 37, with a 2 year payback period. 

JRB Associates 
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TOTAL INCOMING FUEL ENERGY (BTU/YEAR) 

552.9 x 109 

AVAILABLE FOR DISTRIBUTION  (BTU/YEAR) 

COMBUSTION EFFICIENCY 

LOSSES 

(BTU/YEAR) 

113.2 x 109 

439.7 x 10' 

«> 

OFFICES 

DINING 

FAMILY 
HOUSING 

BARRACKS 

WAREHOUSES 

SHOPS 

SERVICE 

TOTAL 

TOTAL ENERGY AVAILABLE FOR 
BUILDINGS (BTU/YEAR) 

416.2 x 109 

V '         \ f                 \ f 

HEATING 
(BTUxlO9) 

DOMESTIC 
HOT WATER 
(BTUxlO?) 

PROCESS 
(BTUxlO9) 

36.9 0.07 0 

19.1 5.1 8.2 

52.9 15.2 8.2 

78.5 15.9 0 

20.8 0.02 0 

34.0 0.15 0 

23.8 3.2 94.2 

266.0 39.6 110.-6 

DISTRIBUTION 
LOSSES 

(BTU/YEAR) 

23.5 x 109 

FIGURE 5.  FOSSIL FUEL ENERGY PROFILE BY 1979 
SOURCE:  Appendix C, Increment A 
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9. RESULTS OF INCREMENT E - CENTRAL ENERGY PLANT 

The scope of work for Increment E required a feasibility assessment at 

installing central energy plants serving all or discrete parts of Fort 

Stewart.  Since a central wood plant was under construction at the time of the 

study, the emphasis was placed on expanding this plant using wood as fuel. 

This evaluation recommended the new plant be further expanded, which would 

result in a total savings of 168,776 MBtu and 5760,000 per year. 

10. RESULTS OF INCREMENT F - FACILITY ENGINEER CONSERVATION MEASURES 

The scope of work under Increment F is the identification of energy 

conservation opportunities that are within the Facilities Engineer funding 

authority, or which satisfy QRIP, OSD PIF, or PECIP requirements.  In the 

performance of the Increment F evaluation, 62 buildings on Post were evaluated 

and 15 infiltration tests were performed. 

Another element of the Increment F report is to identify the energy 

conservation measures accomplished by the Post since 1975.  Table 8 lists 

these projects.  Also addressed are the planned facility changes and their 

impact on energy use.  These are shown in Table 9.  The recommended Increment 

F projects are presented in Table 10. 

11. RESULTS OF INCREMENT G - MINOR CONSTRUCTION PROJECTS AND CHANGES IN 
OPERATION AND MAINTENANCE 

The scope of work for Increment G was to identify cost-effective energy 

saving projects which do not qualify for ECIP funding.  Increment G work was 

performed in conjunction with Increments A and B.  The recommended projects 

are listed in Table 5. 

12. ENERGY PLAN 

A summary of the impact of JRB recommended energy conservation projects 

and future Post actions on annual energy use is presented in Table 6.  The 

estimated annual energy use at Fort Stewart, after implementation of all 

recommended energy conservation projects is estimated at 37.5 percent above 

FY 1975 use, although square footage will increase 58.4%.  If recommended 

 ; JRB Associates 
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TABLE 8.  PROJECTS ACCOMPLISHED BY THE POST SINCE 1975 WITH 
ESTABLISHED ENERGY SAVINGS 

Project Annual Energy Savings (MBtu) 

Insulate and weatherstrip 
administration buildings 
implemented prior to FY 83* 

Central Plant conversion 
to wood fuel 

Convert furnaces to heat 
pumps in family housing 

TOTAL 

37,000 

294,600 

12,182 

343,782 
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projects are not implemented, energy use is estimated to increase 80.4 per- 

cent.  A comparison of annual energy use per square foot of Fort Stewart floor 

area is shown in Table 6. 

13.  RESULTS AND RECOMMENDATIONS 

The energy use at Fort Stewart has increased since 1975 due to the major 

building program that has been underway during this period.  It is doubtful 

that the 1975 levels can ever be achieved.  However, there are several actions 

that can be taken to maintain or improve the status quo.  They are: 

• Maintain the current energy program at Post level; 

• Continue to program and fund energy programs; 

• Pursue the expansion of a central energy plant at Fort Stewart using 
wood as renewable fuel source; 

• Consider cogeneration in any proposed expansion to the central energy 
plant; and 

• Place priority on the proposed EMCS project for energy control at Fort 
Stewart to include proper operator training and control repair/ 
maintenance. 
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