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EXECUTIVE SUMMARY - INCREMENTS A, B, C, D AND E 

This is a summary of the results for Increments A, B, C, D and E of 

the Basewide Energy Systems Plan for Fort McClellan, Alabama.  (The 

results of Increments F and G are summarized on pages 5 and 6). This 

plan includes analyses and recommendations of energy conservation projects 

for reduction of the installation's present energy consumption. The 

installation should be aware that savings figures presented in this summary 

can only be realized after all projects have been implemented. Black & 

Veatch has developed projects that would meet the funding requirements 

for the energy conservation program. Furthermore, the recommended projects 

provide partial compliance with the energy conservation requirement for 

the installation as outlined in the Army Facilities Energy Plan. This 

summary presents data on the following: 

Existing energy consumption 

Source energy reductions due to energy conservation 
techniques for buildings and their systems 

Application of solar energy to reduce fossil fuel 
consumption 

Savings utilizing central energy monitoring and control 
systems (EMCS) 

Use of solid waste as an alternate energy source 

Analysis of Total Energy/Selective Energy (TE/SE) 
systems 

Tables 1 and 2 present information pertaining to the physical 

descriptions and energy consumption of 39 typical buildings used to verify 



historical energy consumption in the development of the basewide energy 

use model. This model was then utilized as the foundation for energy 

conservation project analyses and recommendations. Table 3 summarizes 

the daily personnel occupancy for each typical building. Tables 1, 2 

and 3 also provide information which may be used to estimate source 

energy consumption for similar buildings within the designated groupings 

(see Appendix A for all tables referenced in this report). The estimated 

annual source energy consumption for all building types contributing to 

the basewide annual total of 1,203,267 mega-Btu, consumed during base 

year 1978, is shown on Figure 1. 

Table 4 indicates the annual source energy consumed by each of the 

significant building groups used in our basewide energy mode. Since Fort 

McClellan has experienced an expansion in troop housing and support 

facilities, our model was compared to FY 1978. This building program 

has been incorporated in the current building list which was then used 

to develop a basewide energy use model. The model was within 10 percent 

of the historical source energy consumption for FY 1978 shown below. 

Yearly Source Energy , 
Consumption in Btu x 10 

1978 

Electricity 607,524 
Natural Gas 479,963 
Propane Gas 9,105 
Fuel Oil No. 2 & 4            106,640 

TOTAL 1,203,267 
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FIGURE   1 



The total estimated source energy savings due to implementation of 

all feasible energy conservation projects developed within the scope of 

this study is 337,020 mega-Btu/year. These projects consisted of various 

architectural improvements, and mechanical and electrical system modifica- 

tions . 

Table 5 lists the project number, percent of basewide reduction, 

and the source energy savings for the indicated building types. Figure 

2 illustrates the combined effect of the recommended energy saving improve- 

ments, as compared to the FY 1978 source energy expenditure. Our estimates 

indicate a savings of approximately 28 percent over the base year (1978). 

Figure 3 illustrates the relative percent reduction for significant building 

groups comprising the 337,020 mega-Btu/year. 

A detailed analysis of the projects listed in Table 5 is included 

in the following reports. Further explanation of the historical energy 

consumption, basewide energy model, and energy conservation analysis can 

be found in the Energy Use Survey. The reduction of Fort McClellan.'s 

dependence on nonrenewable energy sources by utilizing solar energy, a 

renewable energy source, indicates a total savings of 2,133 mega-Btu/year. 

Nine concepts were evaluated, resulting in the recommendation of Project 

No. T-600. 'The nine concepts studied are presented in the Solar Energy 

Applications and Evaluations.  The Energy Monitoring and Control Systems 

(EMCS) study includes recommendations for an expansion of the existing 

system and the utilization of an FM control system.  An expansion of the 

existing system would result in a 32,040 mega-Btu/year additional energy 

savings, while the FM control system would save 28,536 mega-Btu/year. 

The investigation of solid waste for reducing source energy consumption 
3 
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at Fort McClellan resulted in the development of Project No. T-611, which 

recommends the installation of a solid waste-burning incinerator facility 

to provide steam to the existing steam distribution system. The proposed 

plant, to be located near existing Boiler Plant No. 1076 would provide 

reduction in both fuel oil and electric consumption totalling 113,764 

mega-Btu/year. The details and descriptions of the systems analyzed can 

be found in the report entitled Total Energy, Selective Energy, and 

Central Boiler Plants. 

The incorporation of a total energy or selective energy system at 

this installation would not be recommended. The application of TE/SE 

systems was rejected due to the relative low steam demand that would 

provide a favorable electric power generation-to-heat balance and the 

high cost of modifying the existing steam distribution system. Detailed 

descriptions of the TE/SE systems analyzed are included in the Total 

Energy, Selective Energy, and Central Boiler Plants report. 

Table 6 was developed to give a prioritized schedule, in order of 

fiscal year, for implementing the recommended energy conservation projects. 



EXECUTIVE SUMMARY-INCREMENTS F AND G 

Increment F - Facilities Engineer Conservation Measures 

Increment G - Maintenance, Repair, and Minor Construction Projects 

This is a summary of the two phases of work that were started after 

the completion of Increments A, B, C, D and E in May of 1980.  Increments 

F and G were completed in February, 1982. 

The purpose of Increments F and G of the Basewide Energy Systems 

Plan is to identify and develop recommendations that can be used by 

Fort McClellan in preparing its energy management plan.  Included are 

a number of comparatively low cost projects, recommendations for training, 

prioritized lists of possible energy conservation measures, maintenance 

items, and minor construction projects. 

The calculations of economic paybacks for these increments of the 

report were done by hand, using a simple payback xralculation and it 

should be noted that a life-cycle cost program was not used to determine 

economic paybacks. The cost of energy for FY 80 for natural gas ($2.92/10 

Btu) and electricity ($.0345/kWh) were used in determining the dollar 

savings per year. 

Recommended projects developed within the scope of Increments F and 

G of the study are summarized in Tables 7 and 8 respectively.  Projects 

are prioritized by their E/C ratio. The E/C ratio is defined as the 

ratio of yearly energy savings in million Btu to the cost estimate in 

thousands of dollars. Any project showing a payback of 15 years or 

less was recommended.  Cost estimates are representative of July, 1981 

prices. 



During August of 1982, Black & Veatch made a final presentation 

to Fort McClellan personnel of all work completed in Increments A, B, C, 

D, E, F and G. 

Fort McClellan's projected energy consumption, if all cost effective 

energy conservation measures were implemented, is shown in Figure 4. 

Since each project developed was analyzed independently in terms of energy 

savings, there necessarily is an overlapping of energy savings. An effort 

has been made to discount that overlapping and that is represented in 

Figure 6. 

The year 1975 was selected as the base year for Fort McClellan's 

energy consumption. All energy consumption was to be theoretically based 

on this year and conservation measures were to be enacted to reduce con- 

sumption from this 1975 energy consumption. Figure 5 shows the increase 

in energy consumption attributed to new building and to air-conditioning 

added to existing buildings. 
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APPENDIX A 

TABLES 
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TABLE 2 
TYPICAL BUILDING ENERGY CONSUMPTION DATA 

FORT McCLELLAN 

GROUP 
NO. 

BLOG. BUILDING 
DESCRIPTION 

ANNUAL ENERGY SOURCE 
CONSUMPTION BTUxlO« 

ELEC'L ENER. 
CONSUMPTION BTU x 103 

FUEL ELEC. TOTAL 
KW 

PEAK KWH/YR FT2 

A-l 3279 
ADMIN-STOREHOUSE 
CLASSROOM 

38« 81 «68 2 
t . 

7183 170.2 

A-2 692 ADMINISTRATION 631 191 822 7 16««« 365.3 

A-3 69 MANAGEMENT 
INFORMATION 1013 311« «127 87 268*30 «20.2 

A-» 804 ADMINISTRATION 353 2*1 59« 11 20715 266.1 

B-i 222« BARRACKS 8663 3166 11829 6« 272890 32*.8 

B-2 323« BARRACKS 829 326 1155 12 28070 190.5 

8-3 833 BARRACKS 593 138 731 « 11897 165.2 

B-» 1802 BARRACKS «7251 »71« 61965 32« 1268»«« 331.5 

CS-1 2102 LIBRARY »93 1552 20»5 57 133765 289.7 

CS-2 137 HANOBALL 
COURT 

0 287 287 13 2*725 170.6 

CS-3 933 SCHOOL 726 235 961 9 20272 228.8 

CS-» 2291 POST EXCHANGE «10 2056 2*66 66 1772061 307.9 

cs-s 233 YOUTH CENTER 623 267 890 8 23037 261.8 

CS-6 1928 BOWLING ALLEY 2«7 3196 3«*3 70 275*96 279.1 

CS-7 67 CHAPEL 119« 696 1890 «7 60036 32*. 2 

O-i 1001 DINING HALL 13970 3712 17682 107 320021 »9*. 2 

D-2 3206 DINING HALL 3169 37» 35«3 7 32231 950.1 

FH-1 13 
FIELD OFFICER 
QUARTERS «36 569 1005 18 58383 237.5 

FH-2 3510 FAMILY HOUSING 1«8 262 «10 6 22625 167.6 

FM-3 3669 DUPLEX 899 «63 1362 20 39892 «20.6 

FH-» 3531 FAMILY HOUSING 753 558 1311 23 «8I32 239.2 

FH-5 3716 FAMILY HOUSING 736 636 1372 22 5*821 260.6 

FH-6 3732 FAMILY HOUSING 1136 1956 3092 92 168609 288.9 

MA-1 3139 
MAINTENANCE & 
REPAIR 109 711 183 2 6398 36.4 

MA-2 1696 MAINTENANCE SHOP 255 171 «26 5 »716 137.1 

ME-1 2290 MEDICAL 
DISPENSARY 

2*9« 502 2996 16 «326« 337.5 



TABLE 2 (CONT'D) 
TYPICAL BUILDING ENERGY CONSUMPTION DATA 

FORT McCLELLAN 

GROUP 
NO. 

BUM BUILDING 
DESCRIPTION 

ANNUAL ENERGY SOURCI   ELEC. ENER 
CONSUMPTION  BTUxl06   CONSUMPTION BTU x 103 

FUEL ELEC .    TOTAL      ** L    PEA« KWH/VR FT* 

T-l 318 5 TRAINING 200    1175      1375        72    101286      168.9 

T-2 27< i CLASSROOM 531        7*       605          3       6369      122.9 

U-l 572C . SEWAGE 
TREATMENT 6 I    1890      1952 19 162892    9522.0 

U-2 » FILTER HOUSE - 1308 1308 13 11276J 531.7 

U-3 5700 SEWAGE PUMPING 
STATION - 2099 2099 2« 180907 12«20.1 

U-4 3176 BOILER PLANT 1«! 813 958 8 70000 97.8 

W-l 202 WAREHOUSE 707 61« 1321 25 52946 110.1 

w-a 221 WAREHOUSE 730 152 882 7 13127 160.« 

Nfi-1 1312 BARRACKS 5 52 57 « ««52 25.5 

NG~2 1396 BARRACKS 3 170 173 11 1*707 52.0 

«6-3 1315 BARRACKS «99 338 837 20 29160 352.6 

X NO UTILITIES «  —-N/A  » 
z ALL BLDGS.   IN 

THE GROUP 
0 520«0 520*0 - «*862«7 N/A 



TABLE 3 
BUILDING OCCUPANCY 

FORT McCLELLAN 

«SOUP 
»0. ■LOG 

WILDING 
DESCRIPTION 

NORMAL 
PEAK 

POPULATION 
OCCUPANCY 

A-l 3279 
ADMIN-STOREHOUSE 
CLASSROOM 13 OPEN 2» HOURS 

A-2 692 AMI HI STOAT IM * WEEKDAYS - 7:30 A.M. TO »:15 P.M. 

A-3 65 
MANAGEMENT 
INFORMATION 

21 WEEKDAYS - 7:30 A.M.  TO »:15 P.M. 

A-4 804 ADMINISTRATION 13 WEEKDAYS - 7:00 A.M. TO »:00 P.M. 

B-l 222* BARRACKS 161 OPEN 2» HOURS 

»-2 3238 BARRACKS 65 OPEN 2* HOURS 

»-3 833 BARRACKS 33 OPEN 2* HOURS 

B-* 1802 BARRACKS 880 OPEN 2« HOURS 

CS-1 2102 LIBRARY 30 MONDAY THRU THURSDAY - 11:00 A.M. TO 8:00 P.M., 
FRIDAY THRU SATURDAY - 9:00 A.M.  TO 5:00 P.M.,  SUNDAY 1:00 P.M.  TO 5:00 P.M. 

CS-2 137 HARDBALL COURT 9 7 DAYS A'WEEK - 8:00 A.M.  TO 5:00 P.M. 

CS-3 »33 SCHOOL 32 WEEKDAYS - 8:00 A.M.  TO 2:00 P.M. 

CS-4 2291 POST EXCHANGE 57 7 DAYS A WEEK - 8:00 A.M.  TO 9:00 P.M. 

CS-5 233 YOUTH CENTER 10 
WEEKDAYS - 7:30 A.M. TO 7:00 P.M. 
SATURDAY 3:00 A.M. TO 11:00 P.M. 

CS-6 1928 BOWLING ALLEY 165 
MONDAY THRU SATURDAY - 9:00 A.M.  TO 11:00 P.«, 
SUNOAY AND HOLIDAYS - 12:00 NOON TO 9:00 P.M. 

CS-7 67 CHAPEL 157 SUNDAY THRU FRIDAY - 7:15 A.M.  TO »:15 P.M. 

D-l 1001 DINING HALL 30 
MONDAY THRU SATURDAY - »:0O A.M.  TO 7:00 P.M. 
SUNDAY - 6:30 A.M.  TO 7:00 P.M. 

o-a 3206 DINING HALL 190 WEEKDAYS - 5:30 A.M. TO 6:00 P.M. 

FH-1 13 
FIELD OFFICER 
QUARTERS 5 OPEN 2* HOURS 

FH-2 3510 FAMILY HOUSING 5 OPEN 2* HOURS 

FH-3 3669 DUPLEX 9 OPEN 2» HOURS 

FH-» 3531 FAMILY HOUSING 16 OPEN 2* HOURS 

FH-5 3716 FAMILY HOUSING 1» OPEN 2* HOURS 

FH-6 3732 FAMILY HOUSING 32 OPEN 2« HOURS 

MA-1 3139 
MAINTENANCE AND 
REPAIR 16 WEEKDAYS    - 7:00 A.M.  TO 4:00 P.M. 

MA-2 1696 MAINTENANCE SHOP 11 WEEKDAYS - 7:30 A.M. TO »:00 P.M. 

MED-1 2290 
MEDICAL 
DISPENSARY 

15 WEEKDAYS - 7:00 A.M. TO »:00 P.M. 

T-l 3185 TRAINING 32 WEEKDAYS - 7:00 A.M. TO 5:00 P.M. 

T-2 276 CLASSROOM 15 WEEKDAYS - 7:30 A.M.  TO 4:15 P.M. 

U-l 5728 
SEWAGE 
TREATMENT 

5 OPEN 2» HOURS 

U-2 56 FILTER HOUSE - OPEN 2« HOURS 

u-3 5700 
SEWAGE PUMPING 
STATION - OPEN 2« HOURS 

U-» 3176 BOILER PLANT 1 OPEN 2« HOURS 

W-l 202 WAREHOUSE 5 WEEKDAYS - 7:30 A.M.  TO 4:15 P.M. 

W-2 221 WAREHOUSE 12 WEEKDAYS - 7:30 A.M. TO 4:15 P.M. 

NG-1 1312 BARRACKS 170 OPEN 2» HOURS 

NG-2 1396 BARRACKS 80 OPEN 24 HOURS 

NG-3 1315 BARRACKS 1*0 OPEN 24 HOURS 



TABLE 4 

Building Group Source Energy Consumption 

Group Description 
Group 

Sq. Ft 

Total Source 
Consumption 
Btu's x 10 

A Administrative 482,594 154,544 

B Barracks 1 ,910,278 332,113 

CS Community Service 615,027 153,773 

D Dining 117,162 124,188 

FH Family Housing 843,221 245,007 

MA Maintenance 155,161 13,636 

ME Medical 132,780 44,820 

T Training 449,100 73,223 

U-l Waste Water Treatment 695 6,637 

U-2 Water Treatment 1,648 876 

U-3 Pump Houses 1,313 16,372 

U-4 Boiler Plants 23,437 2,299 

W Warehouses 506,952 75,891 

NG National Guard 114,533 5,121 

X No Utilities 60,847 — 

Z Electricity Only 58,081 52,040 
(Includes outdoor lights) 



ENERGY CONSERVATION PROJECTS 
SOURCE ENERGY SAVINGS 

BUILDING TYPE 
ENERGY SAVINGS 
BTUx1,000,000 

%   BASEWIDE 
REDUCTION FY78 

PROJECT 
NUMBER 

FAMILY HOUSING 18,685 
50,604 

69,289 

1.55 
4.21 

5.76 

T-608 
T-605 

BARRACKS 33,093 
8,048 
8,380 
4,854 
4,003 

58,378 

2.75 
0.67 
0.70 
0.40 
0.33 

4.85 

T-603 
T-613 
T-602 
T-601 
T-610 

INCINERATOR FACILITY .113,764 9.45 T-6II 

STEAM PLANTS 8,142 0.68 T-612 

OTHER BUILDINGS 
AFFECTED BY ECIP'S 

2,133 
13,161 
15,338 
9,851 

22,972 
23,992 

87,447 

0.18 
1.09 
1.27 
0.82 
1.91 
1.99 

7.26 

T-600 
T-602 
T-601 
T-608 
T-610 
T-613 

TOTAL 337,020 28.00 

TABLE 5 
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