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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

INTRODUCTION 

Included in this summary are the data and results of the first 

five energy analysis and study increments (A, B, C, D and E) 

which were developed under a previous contract to provide a 

Basewide Energy Systems Plan for the Fort Sill Army Base at 

Lawton, Oklahoma.  Also included in this Summary are the data 

and results of increments F and G that are the responsibility 

of Energy Masters Corporation. 

The primary goals outlined in the scope of work for this study 

are as follows: 

1. Develop low cost energy conservation projects within the 

Facilities Engineer Funding Authority. 

2. Update and modify, as required, energy conservation pro- 

jects developed in Increments A, B, C, D, and E. 

3. Combine all proposed energy conservation projects into 

one comprehensive list. 

4. List the recommended projects in an order of priority 

based on each project's savings investment ratio (SIR). 

Also schedule the construction of the recommended projects 

5. Calculate energy and cost savings and project basewide 

energy consumption after implementation of recommended 

projects. 

This submittal is based on work done for Increments F and G 

as outlined in the Prenegotiation Meeting and Manual DAEN-MPE-E 

entitled Scope of Work for Energy Engineering Analysis Program 

(EEAP); paragraphs 3.5.6 and 3.5.7.  See page 1 Appendix for 

complete text of Prenegotiation Meeting. 

1 - 



FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

II  EXISTING ENERGY CONSUMPTION 

The Energy Use Analysis of existing and proposed facilities 

are herewith analyzed and are based on field investigation 

data, building load calculations and meter readings. 

1   Source Energy consumption 

Source energy consumption will be based on year 1975. 

Dollar Cost  BTU 
9, 

Electricity   113.3 m KWH/Yr  $ 619,300  1314.419 (10 ) 

Natural Gas   1582.5m CF/Yr    1,139,600  1631.552 (109) 

Total Annual Energy Used 

The chart that follows shows the Three Year Load 

(1975-1977) Profiles on Energy Consumption. 

Building Group Source Energy Consumption 

The second chart that follows shows the 1977 One Year 

Energy Consumption Load Profiles. 
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Total  Annual   Energy   Used 

ENERGY  CONSUMPTION  -  THREE 

(1) Has: 

A. Heat inn 

Ii. Cooking 

C. D1!',J 

Subtotals: (1) 

(2) Electricity; 

sq ft 
x 10b 

12.3+ 

A. Cooling 

B. Lights 

C. Misc. 

Subtotals: ( ].) 

tMS: 

Energy 
Cost: (K$) 

Gas 

Electricity 

TOTAIS: 

12.3± 

12. 3±* 

»TU 
x  10- 

1226./. 

35.5 

__1.A6J} 

1408.7 

238.7 

365.2 

197.2 

801.1 

2209.8 

Avß 
JSTIL- 
sc]   ft 
x   1.03 

ILA. 5 

sq   ft 
x   J.06 

2.3-J 

65.1 

179.6 

$1139.6 

619.3 

$1758.9 

12.32 

12.3± " 

YEAR  LOAD 

BTU 
x   109 

ROF[LES 

141!.3 

40.8 

169.0 

1621.1 

279.7 

428.1 

._2JLLJ, 

938.9 

2560.0 

$1509.2 

842.2 

$2351.4 

AVJ 

JJTJi. 
u,   f 

x   10 3 

131.8 

FY   '77 

•sq   ft 
X  106 

BTU 
x  10r 

76.3 

208.1 

12.3 

12.3 

12.3* 

1.157.8 

33.5 

138.6 

1329.9 

303.9 

465.0 

__25Ki_ 

1020.0 

2349.9 

*Not   additive. 
Defense Energy Information System    (DEIS) 

(!)   HQ TRADOC shows total facilities energy consumption as follows: 

$1423.0 

1060.8 

$2483.8 

Electricity (BTU x 10*) 

Natural Gas (BTU x 109) 

LW 

\ 1975 

1208.870 

1495.454 

2704.324 

Avf; 
jnT. 

~sai ; 
x   I0' 

in«. 

82.9 

191.n 

,9-, LFÜ usage is not included in these figures because it is relatively minor (1.453 x 10 'BTU) 
The natural gas and electricity energy totals for FY 1976 & 1977 from DEIS HQ TRADOC are 
similarly different than the figures in the above chart. The DEIS HQ TRADOC figures for 
FY 1975 are used in % energy reduction calculation - page  2>2 
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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

Typical Building Energy Consumption 

A  Load Calculation 

Scheduled herein are calculations for heating and 

cooling loads including lighting and miscellaneous 

loads.  It is a general estimation of total capa- 

cities and energy consumptions of the structures; 

it should not be used for equipment sizing. 

B  U-Values 

U-Values were determined through results of our field 

investigations and are in accordance with ASHRAE 

Standards.  Glass and door U-Values are generally 

the same throughout; i e, glass is considered to be 

single pane everywhere at 1.1; two types of doors 

are considered:  Wooden doors at 0.5 and metal doors 

at 1.0.  U-Values for floors, roofs and walls are 

as scheduled for each building. 

C  Design Heating (KBH) and Cooling (Tons) Loads 

Areas, U-Values, temperature differences for walls, 

floors, glass, etc, with sensible and latent loads 

for people, lights and infiltration were considered 

to produce an estimated heating and cooling load for 

each building.  These totals also include a 10% 

safety factor.  (ASHRAE Fundamentals, 1977; Section 

IV, Chapter 24.) 
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Lighting, Yearly Consumption (KWH/LIT) 

Lighting consumption for each building is in KWH 

per year and is not an hourly load.  Consumption 

was estimated by calculating a KWH/SF.Yr factor 

for each type of building based on typical maximum 

demand/SF, hours of Operation/Yr and load factors. 

(IEEE Recommended Practice for Electric Power Sys- 

tems in Commercial Buildings, Standard 241, 1974, 

Chapter 2.) 

Miscellaneous, Yearly Consumption (KWH/MISC) 

Miscellaneous consumption, which consists of 

appliances and miscellaneous motor loads other 

than HVAC and lighting, was also estimated in a 

similar manner, by taking into consideration the 

hours of operation/Yr, type and size of loads. 

(IEEE Recommended Practice for Electric Power Sys- 

tems in Commercial Buildings, Standard 241, 1974, 

Chapter 2.)  Units are in Kilowatt Hour/Year (KWH/Yr) 

Design Conditions 

1 Latitude 

2 Longitude 

3 Elevation 

4 Summer 

a  Outdoor Dry Bulb 

b   Outdoor Wet Bulb 

c   Indoor Dry Bulb 

d   Indoor Relative Humidity 

e   Outdoor Temperature Range 
- 6 - 

34° 

98° 

1187 Ft 

99° F 

76° F 

78° F 

501 

21° F 
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INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

Winter 

a  Outdoor Dry Bulb 16° F 

b  Outdoor Wet Bulb 16° F 

c  Indoor Dry Bulb 65" F 

d  Degree Day        " 2899 (1977)* 

3367 (10 Yr.Avg) 

* 2899 Degree days were used for the basewide 

energy consumption profile which is based on the 

1977 utility data. 

- 8 



FORT SILL  LEAP 
INCREMENTS F AMD G 
CONTRACT NU UACA63-82-C-0L 7'3 

111   ENERGY CONSERVATION MEASURES DEVELOPED 

1  The chart on the following two pages details the 

following for each project investigated under each 

increment (A-G): 

Project (listed from highest SIR to lowest) 

Increment (that project was developed under) 

Construction Cost ( $ ) 

Total Initial Investment Cost (includes SIOH, 

Design Cost, Energy Credit & Salvage Value) 

Annual Savings ( $/Yr ) 

Annual Energy Savings ( MBTU/Yr ) 

Labor Manhours (by worker classification) 

SIR (Calculated Savings Investment Ratio) 

Funding Classification 

Year Initiated (Projected Project Start Date) 

Year Completed (Projected Project Completion Date) 

Calculation Page Numbers (Back-Up Material) 
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FORT SILL  EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

2   POLICY CHANGES/RECOMMENDATIONS 

A   RECOMMENDATIONS 

We recommend that a new classification be formed in 

Public Works to specialize in planned maintenance 

and repair of pneumatic and electric control systems. 

We estimate that this will require an additional two 

qualified control mechanics.  These mechanics can 

eventually become the base crew to also be responsible 

for maintenance on the Energy Management Control Sys- 

tem that is being planned for Fort Sill.  Servicing 

the control systems and the EMC System will eventually 

require a crew of 6 to 8 mechanics. 

Assuming they would be in the same wage scale as air 

conditioning repairmen, the initial cost to develop 

the new classification is approximately $63,000 per 

year. 

B  A previous study pointed out that the heating and 

RVAC shops are undermanned and we concur with this 

observation.  These classifications are short of 

manpower as follows: 

1 Heating Shop - 12 people. 

2 RVAC - 14 people. 
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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

We suggest that consideration be given to increasing 

the budget for Public Works to provide sufficient 

personnel to properly maintain the equipment at Fort 

Sill.  The cost of adding the above mentioned increase 

would be approximately $810,000  per year including 

overhead. 

This change in policy would enable Public Works to 

implement a Planned Maintenance Program (PMP) and 

maintain the schedule for the PMP. 

An increase in staffing will reduce energy con- 

sumption as well as equipment repair cost. 

However, the additional staffing should not be 

justified by energy savings since it is required 

to properly maintain the equipment controls. 
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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

IV.  ENERGY AND COST SAVINGS 

1.  Projected Basewide Consumption 

(Actual) 
1983 

Energy Usage (MBTU/Yr)<4> 

Electricity       1,504,566.4 

Natural Gas       1,199,276 

Fuel Oil 1,343 

Total 2,705,185.4 

(Projected) 
1985 

1,458,637.4 (1)(2) 

1,053,029 (1)(2) 

1,343 (1)(2) 

2,513,009.4 

(Projected) 
1990 

1,396,353.4 (2) 

1,046,542 (2) 

1,343 (2) 

2,444,238.4 

Fuel Cost 

Electricity($/kwh) 0.0318 

Natural gas(l^OOOcf) 2.97 

Fuel Oil($/gal) 0.726 

0.0367 (3) 

3.43 (3) 

0.84  (3) 

0.0591  (3) 

5.52  (3) 

1.353  (3) 

Fuel Cost ($/yr) 

Electricity 

Natural Gas 

Fuel Oil 

Total 

4,124,587 

3,454,752 

7,030 

7,586,369 

4,417,763 

3,481,707 

8,131 

7,907,601 

7,114,180 

5,603,212 

13,101 

12,730,493 

(1) Planned facility changes include 3 buildings to be added and 
114 buildings to be demolished/mothballed before F.Y. 1986. 

(2) Includes Projected Energy Savings from Projects scheduled before 
the appropriate date (1985- or 1990). 

(3) Projected fuel cost has an annual 10% increase. 

(4) Basewide consumption includes Fort Sill Base and Reserve Center. 
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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

Allocation of energy conservation project savings, 

Annual Energy Savings MBTU/Yr 

Electricity Natural Gas 

Administrative/Classrooms    74.114 52,596 

Family Housing              2,730 5,917 

Commissary 3,724 
(2) 

3400 Area (Barracks)         (4,830) 48,387 

Building 3040 
Administrative/Classrooms    16,049 y,4/Z 

(1) Projects that affect the whole base (tuning boiler, 
etc) are grouped under Administrative/Classrooms 
since that group will receive the majority of the 
energy savings. 

(2) Number in "( )" indicates an increase in energy con- 
sumption. 
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FORT SILL  EEÄP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

V      INCREMENT C - RENEWABLE ENERGY, PRINCIPALLY SOLAR AND 
BIOMASS ——— 

1 Scope 

The AE shall analyze the possibility of utilizing 

renewable energy sources for space heating, space 

cooling, domestic hot water and/or process heat. 

NOTE  The Scope of Work for EEAP (Energy Engineering 

Analysis Program),   DAEN - MPE - E,      Revised 

22 September 1982, Increment C, is included in the 

Appendix Pages 10-12. 

2 Results and Recommendations 

A  Solar 

Perhaps the most promising renewable energy source 

in the world today is solar energy. 

Though the marketing of solar collectors and sys- 

tems is varied at this point in time there is 

a question as to performance reliability.  The 

actual results (based on the DOE Conference held 

in Denver 28 November to 1 December 1978, show 

the average efficiencies to be 20% (total insola- 

tion to usable energy).  This report will show 

that efficieicies based upon this amount will not 

recover the initial investmtnet during the life 

of the project.  It is to be expected that through 

better development and quality control there will 

be practical and economical justifications for 

solar plants at Fort Sill. 

- 16 - 



INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

B Wind 

Energy from wind is another field that is slow in 

development.  Experimentation is bringing.the results 

of wind energy closer to practical use; however, this 

again should be left to private concerns, especially 

since the basic conversions of this energy is to 

electricity and for Fort Sill the present and future 

rates of purchased electricity are relatively inexpen- 

sive . 

C   Biomass 

Biomass is not analyzed in this report. 

- 17 



FORT SILL  EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

VI     INCREMENT D - COGENERATION AND SOLID WASTE 

1 Scope 

Determine the feasibility of new cogeneration and 

solid waste plants utilizing solid fuels supple- 

mented with refuse derived fuels (RDF) and waste oil 

fuels.  NOTE The Scope of Work for EEAP (Energy 

Engineering Analysis Program),   DAEN - MPE - E 

Increment D, is included in the Appendix Pages 12-14. 

2 Results and Recommendations 

A central energy plant (CEP) utilizing refuse derived 

fuel (RDF) was investigated in an earlier project 

titled:  RDF 5900 CEP.  While updating this project, 

the following was noted: 

A  Separate hauling of combustible and noncombustible 

was recommended, yet the hauling costs were assumed 

to decrease. 

B  The current situation was not accurately presented. 

Combustible waste is now sold, not buried as assumed 

in the previous analysis. 

Therefore, further analysis is required before any recom- 

mendations can be made. 
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INCREMENTS F AND G 
CONTRACT NO DACA6.3-82-C-0173 

VII     INCREMENT E - CENTRAL BOILER PLANTS 

1 Scope 

Determine the feasibility of installing central boiler 

plants firing solid fuels serving all or discrete parts 

of the base.  NOTE  The Scope of Work for EEAP (Energy 

Engineering Analysis Program),  DAEN-MPE-E, Increment E, 

in included in the Appendix Pages 14 and 15. 

2 Results and Recommendations 

Three central boiler plants have been proposed by a 

previous analysis.  After updating and analyzing the 

proposals per Army Manual DAEN-ZCF-U, Energy Conserva- 

tion Investment Program (ECIP) Guidance, none of the 

proposals meet ECIP standards. 

3400 Central Heating Plant 

1815 Central Energy Plant 

800 Central Energy Plant 

However, as part of Increment G, two other boiler 

options were considered.  They are as follows: 

A    Install a new steam boiler with modulating burner 

for the heating load and separate gas fired 

domestic hot water heater. 

B    Remove existing boilers and install modular high 

efficiency boilers and convert steam heating 

system to hot water. 

Option A and Option B were found to be viable solutions. 

However, it is recommended that Option B be implemented 

since hot water heating is more desirable. 
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FORT SILL  HEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

VIII   INCREMENT F - FACILITY ENGINEER CONSERVATION MEASURES 

The purpose of this Increment is to provide recommendations 

for modifications and changes in system operation which are 

within the facilities engineer funding authority ($200,000 

for alteration type work; $500,000 for maintenance and 

repair type work) and management control.  See Appendix Pages 

15-18 for complete general scope of work. 

1   Energy Conservation Modifications Accomplished since 

1975. 

SUMMARY 

1980 

STORM, WINDOWS 
RESIDING 

1981 

SIDING 
UNDERSKIRT 
NIGHT SETBACKS 
INSULATION 
STORM WINDOWS 
RESIDING 

1982 

STORM WINDOWS 
SIDING 

TOTAL 

NO   BUILDINGS 

55 
84 

74 
10 9 
290 
313 
417 
566 

36 
122 

139 

1 ,769 

158 

,066 

NOTE:  See complete listing of projects in 

■ Appendix pages 114 through 131B. 



FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

2  Energy Use Estimate for Planned Facilities Changes. 

Total Planned Facility Changes to 1985 are as follows: 

Electricity Natural Gas   Area 

3 Buildings Added:      (11,530)    (.4,294)    (60,356) 

114 Buildings Removed(2):  27,956    40,656     394,980 

Total Reduction        16 , 426 ^U^6 ,362 ™7334 ,624 Ft2 

(1) Details in Volume VI Appendix Pages 132-149. 

(2) 30 Buildings demolished, 84 Buildings mothballed. 
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IX  ENERGY PLAN 

1.  ENERGY USAGE REDUCTIONS 

FORT SILL  EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

(Base Year) 
1975 

(Projected) 
1985 

(Projected) 
1990 

Energy Usage 
(MBTU/yr U'> 

Active Building Area 
(Ft2)(l) 

% Energy Reduction 
from 1975 

Energy Usage Per 
Ft2 (KBTU/yr/ft2) 

2,704,324    2,513,009.4 

12,300,000   11,964,000 

7.1 

219.9 210.0 

2,444,238.4 

11,964,000 

9.6 

204.3 

(1) Analysis includes Fort Sill Base and Reserve Center 
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FORT SILL EEAP 
INCREMENTS F AND G 
CONTRACT NO DACA63-82-C-0173 

Schedule of Energy Conservation Projects. 

The following projects should be initiated immediately. 

Calibrate and Restore Controls throughout Base 

This project has a high SIR value (8.34 ) and other 

projects with higher SIR values cannot be 

initiated until this project is completed. 

Reset Mixed Air Temperature 

Deenergize Ballasts of Delamped Light Fixtures 

Building 30 40 Projects 

These projects all have a relatively high SIR value; 

therefore, should be implemented before projects with 

lower SIR values. 

The following projects should be initiated in 1984: 

Provide Unoccupied Cycle for AHUs on 14 Buildings 

Surveyed in Increment F 

This project has the highest SIR value (53.77) but 

cannot be initiated until the project "Calibrate and 

Restore Controls throughout Base" is completed. 
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Heat Reclaim Building 1719 

Install Economizer Lockout Control" 

These projects have a relatively low SIR value and 

cannot be initiated until the project "Calibrate 

and Restore Controls throughout Base" is completed. 

The following projects should be initiated in 1985: 

Install Chiller Optimizers 

Relighting Corridors Building 730 

Install Wall Blown-In Insulation 

These projects have a relatively low SIR value; therefore, 

should be implemented after projects with higher SIR values. 

The following projects should be initiated in 1986: 

Replace Chiller Building 462 

Install Modular Boilers 

These projects have a relatively low SIR value; therefore, 

should be implemented after projects with higher SIR values. 
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