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1.0   INTRODUCTION 

Fort Belvoir is a permanent United States Army installation located about fifteen miles south of 

Washington, D.C., in Fairfax County, Virginia. The facility consists of offices, research and 

training facilities, family housing and barracks. 

The Energy Savings Opportunity Survey (ESOS) for Fort Belvoir is a project to improve energy 

efficiency of the buildings by analyzing selected energy conservation opportunities (ECOs) 

indicated in the scope of work and making recommendations for other ECOs which may be 

applicable. 

This project is funded under the National Energy Conservation Policy Act (NECPA). ESOS 

projects have the prime objective of evaluating energy conservation opportunities (ECOs) in 

quest of meeting the goals of the NECPA, the Army Energy Plan and the Department of 

Defense Energy Management Plan. 

This study constitutes the final submittal and includes the project criteria and the methodology 

used for conducting this analysis and programming documentation for selected projects. The 

study also includes an ECIP analysis summary for each ECO that was evaluated. 

Engineering services for this project are being provided by Engineering Applications 

Consultants, P.C. under Contract No. DACA 31-89-C-0198 for the Department of the Army, 

Baltimore District Corps of Engineers. 

Significant assistance and cooperation has been provided by the Corps of Engineers and the user 

agency for this analysis. EAC wishes to extend special appreciation to Mr. James Hawk for his 

cooperation and guidance, which has contributed to the development of this study. 



2.0   PROJECT SUMMARY AND RECOMMENDATIONS 

This study contains the findings of the Energy Savings Opportunity Survey at Fort Belvior, 

Virginia, and is based on the field survey, discussions with the users and the operating personnel 

and the review of drawings whenever available. Volumes I and II of this study contain the 

project criteria, methodology, building narrative and programming documentation. Volumes III 

and IV contain calculations and back-up data. 

The project criteria lists environmental conditions within the buildings and climatic data 

applicable to the project site. Included under project criteria are fuel rates, incentives offered 

by Virginia Power for implementing energy conservation opportunities, economic life of the 

improvements and discount factors. 

The methodology section of this study contains a description of energy saving opportunities 

considered under this survey and the procedures for calculating the energy savings. The 

recommended ECO's have been prioritized by taking synergism into account. 

Ten buildings in the Belvoir Research Development and Engineering Center (building series 300) 

were analyzed for summer steam usage. These buildings use steam during summer for the re- 

heat type air conditioning system and for the domestic hot water system. Of the four alternatives 

considered, individual low pressure steam boilers located in each builiding for summer use had 

the highest SIR of 11.6 and the quickest payback of 2.1 years at a cost of approximately 

$575,000, exclusive of design cost. This ECO is recommended for implementation based on 

the ECIP analysis and is estimated to save 30,459 Mbtu and $192,150 annually. 

The Control Tower (Building 1359) at Davison Air Field is over forty years old. The building 

has a poor envelope and its heating and cooling system provides poor environmental conditions 

for the occupants. The operation of the building's heating and cooling system was modeled 

using a computer program. A number of ECOs were analyzed by taking into consideration the 



interaction of the ECOs. The following ECOs are recommended for implementation with 

synergistic effects accounted for. 

ECO COST SIB PAYBACK 

Radiator 

Control 

Valves $  945 3.3 3.7 Yr. 

Ceiling 

Insulation $  530 3.2 4.7 Yr. 

Weather 

Stripping $  723 1.7 2.5 Yr. 

Night 

Setback $1,188 1.4 7.5 Yr. 

Reflectors $  768 1.3 6.2 Yr. 

The implementation of these ECOs at a total cost of $4,154 will result in savings of $700 per 

year. 

Insulating of the exterior walls was also evaluated for Building 1359, although economically not 

feasible, it is recommended for implementation with the objective of improving the comfort of 

the occupants. The installation of the insulation will improve the performance of the heating and 

cooling system by providing a sealed envelope as well as increasing the useful life of the 

building. 

The installation of a diesel or gas generator at Substation 505A was analyzed for peak shaving 

of electric demand and participation in standby generation program with Virginia Power. None 



of the options meets the ECIP non-energy qualification test, or the payback criteria of other non- 

ECIP programs. 

General Officers' Quarters, Dogue Creek Housing, and Rossell Village currently have oil heat. 

General Officers' Quarters and Rossell Village also have oil-fired domestic hot water heaters, 

while Dogue Creek, has electric water heaters. Woodlawn Village currently has electric heat 

pumps and electric water heaters. All of the above housing units have been evaluated for 

conversion to gas. 

Northern Virginia Gas has agreed in priciple to install exterior gas distribution piping at no cost 

to the Government. The Government and the gas company should conclude negotiations for the 

extension of the gas lines. The analysis includes cost of curb to housing unit gas lines to the 

Government. Conversion to gas is economically feasible for Dogue Creek Housing and is 

recommended for implementation based on ECIP analysis. 

Payback 

2.9 

For Dogue Creek it has been assumed that the conversion can be implemented in conjuction with 

Project No. 24566, the design of which is underway by the Norfolk District Corps of Engineers. 

This conveersion will result in savings of $73,160 per year. The fuel conversion in other 

housing areas is not feasible for they were evaluated as "stand alone" projects. 

As a part of this project, a number of buildings were surveyed for other potential ECO's. These 

ECO's are not included in the Scope of Work for this survey for evaluation. However, the 

following ECOs are recommended for further consideration for the 300 area buildings. These 

ECOs are likely to result in a substantial energy savings to the post. 

Cost Energy Saved 

Housina Area W\SIOH Total (MBTU1 SIR 

Dogue Creek $205,446 -23 3.8 



Install missing pipe and equipment insulation in the buildings identified in the narrative. 

Evaluate the air distribution system for reducing outside air and supply air. 

Evaluate the installation of night setback and heating water temperature reset. 

Lower the temperature of domestic hot water. 

Evaluate the reset of multi-zone unit hot deck temperature. 

Evaluate lighting in selected buildings for energy related retrofit. 



3.0   BUILDINGS' DESCRIPTION 

The scope of work of this Energy Savings Opportunity Survey includes the following buildings: 

307,309,317,327,331,334, 

357, 362, 363, 365, 505A, 1359 

All buildings in the 300 series are of brick masonry construction. They range in area from 

approximately 16,500 square feet each in buildings 317 and 334 to about 64,100 square feet in 

building 331. The buildings' usage includes, but is not limited to, combinations of office areas, 

laboratories and workshops. Building 505A is an electrical substation serving 0-99, 200, 400 

and 500 areas. Building 1359 is the Aircraft Control Tower at the Davison Army Airfield and 

is a seven level steel structure with metal panel walls. It has a gross area of 2,870 square feet. 

All the buildings, except 505A, are heated and cooled. Cooling requirements are met by 

packaged chillers in each building. Some buildings have DX systems and roof-top packaged 

units. Heating and service hot water requirements of buildings are generally met by reducing 

the high pressure steam from the building 332 central plant. Lighting is mostly fluorescent. 

In addition, the following housing areas are also included for study of fuel conversion: 

General Officers'Quarters Buildings 1-19, 21-60 
(59 units) 

Rossell Village Buildings 401 -419, 421, 423-432 
(30 buildings, 60 units) 

Dogue Creek Buildings 900-944 
(45 buildings, 270 units) 

Woodlawn Village Buildings 2600-2608,2610-2656,2660-2688, 
(143 buildings, 444 units) 2700-2708, 2710-2720, 2730-2740, 2750- 

2761, 2770-2776, 2780-2787) 

The General Officers' quarters have oil-fired steam boilers and hot water heaters, whereas 

Rossell Village units have oil-fired hot water boilers and hot water heaters. The Dogue Creek 

housing units have oil-fired warm air furnaces and Woodlawn Village area has electric heat 

pumps. Both areas have electric water heaters. 

8 



4.0 ENERGY CONSUMPTION 

4.1 Annual Energy Used 

An analysis for an energy conservation project requires determination of existing energy-usage 

pattern. However, in the absence of any individual metering and due to a limited scope of the 

project, the following baseline energy consumption has been established only for the affected 

systems in the respective buildings. 

PRESENT ENERGY USAGE 

Buildings MBTU/Yr 

300 Area 97,222 

900-944 (Dogue Creek) 16,340 

1359 (Control Tower) 470 

TOTAL 114,032 



4.2   Source Energy Used 

The following table summarizes the baseline energy consumption: 

FUEL SITE ENERGY 

MBTU/YR 

SOURCE ENERGY 

MBTU/YR 

COST 

$/YR 

Electricity 5,364 5,364* 96,938+ 

Residual Fuel Oil 96,063 128,724** 894,475 

Distillate Oil 12,605 12,605 93,655 

Total 114,032 146,693 1,085,068 

* Based on ECIP guidance of 25 April 1988 (Purchased Electric Power) 

** Based on site energy conversion of 1,000 btu/lb. (TM 5-838-2) and source energy 

conversion of 1,340 btu/lb. (ECIP guidance) 
+ Includes demand charges 

10 



5.0 ENERGY CONSERVATION ANALYSIS 

5.1 Energy Conservation Opportunities (ECOs) Investigated 

The energy conservation opportunities for each building are identified in the Scope of Work for 

this project.  These opportunities are discussed below. 

Summer Steam Evaluation 

The objective of this evaluation is to investigate the economic feasibility of providing the 

buildings listed with an alternate source of steam during the non-heating months. These 

buildings are 307, 309, 317, 327, 331, 334, 357, 362, 363, and 365 in the Belvoir Research, 

Development and Engineering Center.  Four alternatives have been considered, as follows: 

1. Install a new boiler at the central heating plant #332 to handle only the summer load allowing 

the large boiler to be shut down. 

2. Install a new boiler at each building for summer load allowing central heating plant #332 to 

be shut down. 

3. Install a new steam and condensate main, sized for summer load, from the central heating 

plant #1422 to the 300 area distribution system allowing the central plant #332 to be shut down. 

4. Install a new steam and condensate main, sized for year-round load, from the central heating 

plant #1422 to the 300 area allowing the central plant #332 to be permanently closed. 

11 



Peak-Shaving Generators 

The purpose of this analysis is to evaluate the feasibility of using a diesel generator to shave off 

electric demand and thus reduce demand charges year round. The diesel generator will be 

installed at the site of the existing Substation 505 A. Two options were conceptualized for 

analysis for using the generator. 

Option A:      Peak Shaving - Use generator during on-peak hours to reduce electrical 

demand. 

Option B:       Standby Generators - Participate in Virginia Power Standby Generator 

Program, under rate schedule MSSG. 

Computer Model 

The Aircraft Control Tower at the Davison Army Airfield, Building 1359, was targeted for 

computer modelling for its enegy usage and energy savings from the energy conservation 

opportunities (ECOs) to be identified. The following ECOs were identified and investigated. 

1. Wall Insulation 

It is proposed to add 2" wall insulation (R-ll) by installing an exterior wall insulation system 

to improve the U-value for the wall assembly from 0.4 to 0.074 Btu/hr-SF-°F. 

2. Roof/Ceiling Insulation 

Six inches of batt insulation will be installed above the suspended ceiling to provide additional 

R-19 insulation. The U-value will improve from 0.22 to 0.0425 Btu/hr-SF-°F. 

12 



3. Replace Single Glazed Windows with Double Glazed Windows 

Most of the existing windows in this building are single-glazed. These windows will be replaced 

with double-glazed windows, which will improve the fenestration characteristics, namely U- 

value from 1.0 to 0.58 and glass factor from 1.0 to 0.9. 

4. Weatherstripping 

It is assumed that weatherstripping will plug the cracks and gaps and reduce infiltration into the 

building. 

5. Night Setback 

The building does not have any night setback controls. Under this ECO, time clock controls 

will be provided for the HVAC systems to save energy during the unoccupied period. 

6. Radiator/Unit Heat Control Valves 

Free flow of steam in the radiator and unit heater causes overheating. Control valves are 

proposed to cut-off steam when a preset temperature (68°F.) is reached. 

7. Reflectors 

The fluorescent light fixtures on the third floor are open type fixtures. It is proposed to install 

reflectors to generate savings in lighting and cooling costs. However, heating costs will increase 

by a small margin. 

13 



8.       Occupancy Sensor 

Lights in the conference room on the sixth floor stay on for a large period of time. An 

occupancy sensor will turn the lights off when not required. Installation of reflectors will result 

in energy savings in lighting and cooling but will result in marginal increases in heating energy. 

Fuel Conversion 

The investigation focussed on conversion of existing fuel, oil or electricity, to natual gas for 

heating and service hot water needs in the 833 residential units in the following housing areas. 

General Officers'Quarters 
(59 units) 

Rossell Village 
(60 units) 

Dogue Creek 
(270 units) 

Woodlawn Village 
(444 units) 

Existing 

Oil-fired boilers 
& water heaters 

Oil-fired boilers 
and water heaters 

Oil-fired furnaces 
& electric water heaters 

Heat pumps and 
electric water heaters 

Proposed 

Gas-fired boilers 
and water heaters 

Gas-fired boilers 
and water heaters 

Gas-fired furnaces 
and water heaters 

Gas-fired furnaces 
and water heaters. 

The conversion to gas-fired equipment involves extending new gas lines to these areas. 

5.2   Recommended ECOs 

The feasibility of each ECO was determined on the basis of energy savings calculations (taking 

into account synergistic effects), investment cost estimates, and life cycle cost analysis. Savings 

to investment ratio (SIR) of unity, or greater, for an ECO qualifies it for implementation. 

14 



6.0 ENERGY AND COST SAVINGS 

The following table presents the estimated energy usage patterns and costs before and after the 

implementation of the recommended ECOs. 

Existing 
Energy & 

Cost 

Energy and Cost After 
Implementation of 

ECOs 

Savings After 
Implementation 

% Savings 

Site Energy Consumption 

Electricity Mbtu 
Natural Gas Mbtu 
Distillate Fuel Oil Mbtu 
Residual Fuel Oil, Mbtu 
Total Mbtu 

5,364 

12,605 
96,063 
114,032 

1,097 
16,308 
19,702 
46,410 
83,517 

79.5 

(56) 
51.7 
26.7 

4,267 
(16,308) 
(7,097) 
49,653 
30,515 

Source Energy Consumption 
Total Mbtu 146,693 99,296 30.2 47,397 

Energy Costs 

Per/year $1,085,068 $652,662 39.4 $432,906 

15 
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7.0 ENERGY PLAN 

The following categories of programs are available for the recommended ECOs: 

Energy Conservation Investment Program (ECIP): This program is for projects which have a 

construction cost estimate greater than $200,000, a savings to investment ratio (SIR) greater than 

one and a simple payback period of eight years or less. 

Productivity Capital Investment Programs CPCIV): The projects that do not qualify for ECIP 

fall into the category of Productivity Capital Investment Programs (PCIP). The following 

categories of PCIP programs are available for the recommended ECOs: 

1. Quick Return in Investment Program (QRIP): This program is for projects which 

have a total cost of less than $100,000 and a simple payback period of two years 

or less. Three year procurement (AMMO and OP A) appropriations are available 

for this program. 

2. Productivity Enhancing Capital Investment Program (PECIP). This program is 

for projects which have a cost greater that $100,000 and a simple payback period 

of four years or less. Projects under this program must be pre-identified two 

fiscal years in advance. 

3. OSD Productivity Investment Funding (OSD PIF). This program is for projects 

which have a cost greater that $100,000 and simple payback period of four years 

or less. The projects under this program require MCA funding. Because of the 

difficulty in obtaining MCA funding, implementation under this program has not 

been considered. 

Considering the availability of the above programs, the following packages have been prepared. 

17 



ECIP - Installation of oil-fired boilers and water heaters in the 300 area will qualify 

under this program as under: 

Cost and. SIOH) 

ECO Description FY 1991        Program Year 1993 

Install oil-fired boilers in buildings 

307, 309, 317, 327, 331, 357, 362, and 363 

and water heaters in buildings 334 and 365 $575,562 $600,291 

The annual savings will be 30,459 Mbtu and a cost savings of $192,500. 

PECIP - Replacement of oil-fired furnaces and electric water heaters with gas-fired 

furnaces and water heaters in the 900 area (Dogue Creek) will qualify under this 

program. 

Cost (Incl. SIOH) 

ECO Description FY 1991 Program Year 1993 

Replace oil-fired furnaces and electric 

water heaters with gas-fired furnaces and 

domestic water heaters in 270 housing 

units in the 900 area (Dogue Creek). $205,446 $214,280 

The annual energy savings will be negative, but due to the change in fuel, the cost savings will 

be $73,150 per year. 

18 



Low Cost Projects - The energy conservation opportunities (ECOs) determined feasible for 

Building 1359 (Control Tower) maybe implemented at low cost. 

ECO Description Cost find. SlOm 

Install radiator control valves, ceiling $4,154 

insulation, weatherstripping, night set- 

back controls, and fixture reflectors in 

Building 1359. 

The energy savings will be 79 Mbtu and $700 annually. 

19 
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8.0 PROJECT CRITERIA 

The analyses of the building energy usage and the estimated reduction in the energy usage due 

to the implementation of the proposed energy conservation opportunities are based on the criteria 

set forth here. 

8.1 Outdoor Conditions 

Based on publication TM 5-785, Engineering Weather Data, the following outdoor conditions 

have been assumed: 

Summer 90° F DB/750 WB 

Winter 12° F 

8.2 Indoor Conditions 

The indoor conditions have been selected, following the guidelines of MIL-HDBK-1190, Facility 

Planning and Design Guide, based on primary activity within a building. The indoor 

temperatures have been assumed as under: 

Summer 75° F DB 

Winter 68° F DB 

The hours of operation and occupancy levels are based on information obtained from the Post 

and data collected during field visits to various buildings. 

8.3 Fuel Rates 

Fuel rates used for the analysis were obtained from the Fort Belvoir Facilities Division and 

utility companies and are included in Appendix B. 



8.3.1 Electricity 

For electricity, Virginia Power's Schedule MS for Federal Government installations has been 

used, with the additional input of -$0.00093/KWH as fuel adjustment factor (effective since 

April, 1990). For Federal Government installations, Virginia Power also offers an incentive 

program, Schedule MSSG. This program provides credit for on-site generation of electric power 

when requested by the power company. The credit is $6.00/month for each kW of applicable 

generation. The participant is notified no less than four hours prior to the requested generator 

operation. The operation of generators is not required more than once per day, 125 hours per 

season or 200 hours per year. 

8.3.2 Natural Gas 

The natural gas rates used in the calculations are based on the average cost at Fort Belvoir. The 

gas is supplied by Northern Virginia Gas at a rate of $0.5329/therm. This rate was provided 

by the base Facilities Division. 

8.3.3 Other Rates 

Based on the recent data available from the facility, the following factors have been used for 

calculations: 

Data Factor Source 

Rate Charged 

by Central Plant 

Site Energy 

Conversion Factor 

Source Energy 

Conversion Factor 

$9.97/1000 lb. of steam       Base Facilities 

1,000 btu/lb. of steam TM 5-838-2 

1,340 btu/lb.   of steam       ECIP Guidance 



Data Factor Source 

Distilled Oil (#2) =       $1.03/gallon Base Facilities 

Residual Oil (#5 oil) =       $0.99/gallon Base Facilities 

8.4 Economic Life 

As stipulated in the Energy Conservation Investment Program (ECIP) guidelines, economic lives 

have been based on the lesser of 25 years or the useful life of the ECO. The remaining lives 

of the buildings are assumed to exceed 25 years. The useful lives of ECOs are based on ECIP 

guidelines and ASHRAE 1991, HVAC Applications. 

8.5 Discount Factors 

The Uniform Present Worth (UPW) factors published for Region 3 by the Department of Energy 

(DOE) under the Federal Energy Management Program (FEMP) have been used in accordance 

with the guidance for the Energy Engineering Analysis Program (EEAP). 



9.0 METHODOLOGY 

9.1 Data Collection and Correlation 

A great deal of emphasis was placed upon gathering data for the energy consuming systems of 

the buildings and their operating characteristics. 

9.1.1 Drawings and Other Documents 

An earnest effort was made to locate drawings, specifications, shop drawings, cut-sheets and any 

other documents which could provide information regarding the existing equipment, buildings' 

operating characteristics and operating procedures. Also, data for operating hours and 

occupancies was requested from the Fort Belvoir Facilities Division; and, with its help, 

maintenance and operating personnel were interviewed to arrive at a realistic understanding of 

the buildings' systems. 

9.1.2 Field Surveys 

Engineering teams were organized to conduct field surveys. The team members were well 

prepared for this work by in-office study of drawings and other documents and briefing by the 

team leader before starting the field work. Suitable forms for field data were prepared to make 

sure that comprehensive data was collected efficiently and that there was no unnecessary 

interruption of the occupants' work. The surveys covered building envelope, building operation, 

occupancies and energy-consuming items like computers, appliances, lighting and mechanical 

systems. Whenever possible, the survey teams took the opportunity to discuss with the 

occupants the working characteristics of their respective areas. 

This data was collated and checked for any deficiencies or discrepancies and was corrected either 

by checking drawings, by further discussions with the operating personnel, or by additional field 

visits. 



9.2   Computer Simulation 

The calculation of energy consumption, where required, was obtained by computer simulation 

using E20-H. E20-H, Hourly Analysis Program (HAP) has been developed by Carrier 

Corporation. As its name implies, the program performs hourly calculations based on weather 

data. As with any such program, to obtain a reasonably accurate simulation, certain assumptions 

were made to adapt the field data for program input. Some of the assumptions were general, 

while others were specific to each building. 

General Assumptions 

The following general assumptions were made for all buildings where computer simulation was 

used: 

• U-values for the walls and roof systems were either calculated from data collected 

in the field, or from information on the drawings. 

• Holidays were considered to have the same characteristic loads as Sundays. 

• Schedules for various loads like lighting, people, and heat producing equipment 

were based on field observations, interviews with operating personnel and 

common practice in the industry. 

• Plant data has been obtained from field observations and manufacturer's catalogs. 

• Ventilation data, supply air temperatures and other data have been obtained from 

drawings and adjusted for each building as necessary. 

• Based on the interviews with operating personnel and field observations, none of 

the buildings have night set-back in operation. 



• Indoor design temperatures are based on MIL-HDBK-1190. 

• Outdoor design temperatures are based on TM5-785 as under: 

Summer:        90° F DB/750 F, WB 

Winter: 12° F DB 

• The infiltration rate has been calculated based on ASHRAE 1989. 

• The cooling kW/ton for each system has been obtained from manufacturer's 

catalogs and, in case of non-availability, is based on ASHRAE guidelines. 

9.3   Summer Steam Use Evaluation 

Certain buildings in the Belvoir Research, Development and Engineering Center require summer 

steam for air conditioning reheat and domestic hot water generation. 

The objective of this evaluation is to investigate the economic feasibility of providing these 

buildings with an alternate source of steam during the non-heating months. The buildings 

considered for evaluation of summer steam requirements are 307, 309, 317, 327, 331, 334, 357, 

362, 363, and 365. 

As indicated earlier, all available drawings were acquired and studied, followed by field visits 

to verify and update this information as to actual conditions, equipment, usage, occupancy, 

schedule of operation, etc. The compiled information was then used as input for the E20-II 

Hourly Analysis Program providing a simulation of baseline energy consumption for air 

conditioning reheat and domestic hot water systems in each of the ten buildings. Additional 

information was collected regarding the central heating plants at Buildings 332 and 1422. 

Facilities engineering operating logs were obtained indicating actual steam produced and fuel oil 

and makeup water expended on a daily basis. This, in turn, provides the actual plant efficiency. 



Four alternatives have been considered, as follows: 

1. Install a new boiler at the central heating plant #332 to handle only the summer load 

allowing the large boiler to be shut down. 

2. Install a new boiler at each building for summer load allowing central heating plant 

#332 to be shut down during summer. 

3. Install a new steam and condensate main, sized for summer load, from the central 

heating plant #1422 to the 300 area distribution system allowing the central plant #332 

to be shut down. 

4. Install a new steam and condensate main, sized for year-round load, from the central 

heating plant #1422 to the 300 area allowing the central plant #332 to be permanently 

closed. 

Discussions with the base facilities personnel indicated that although summer-winter system 

changeover was on a building by building basis, generally this occurred about April 15th and 

October 15th. 

The first three alternatives allow the central heating plant, Building 332 to be out of operation 

from mid-April through mid-October, while the fourth alternative will allow the central plant 

in Building 332 to be permanently closed. 

The savings in around-the-clock expenses of operating personnel, fuel, electricity, etc., were 

compared with the initial investment, energy usage, maintenance, and custodial costs of each 

ECO with the engineering analysis program to determine qualification with ECIP guidelines. 



9.4   Peak Shaving Generators 

The purpose of this analysis is to evaluate the feasibility of using diesel or gas generators to 

shave off electric demand and thus reduce demand charges year round. The generator will be 

installed at the site of the existing Substation 505 A. Two options were conceptualized for 

analysis for using the generator. 

Option A:      Peak Shaving - Use generator during on-peak hours to reduce electrical 

demand. 

Option B:       Standby Generators - Participate in Virginia Power Standby Generator 

Program under rate schedule MSSG. 

Each option is discussed separately since implementation of one precludes the implementation 

of the other. 

Option A:  Peak Shaving 

This option involves the installation of a diesel generator to be used during periods of high on- 

peak electrical demand. The generator will be located at the site of Substation 505 A and would 

reduce electrical load by controlling one or more of the circuits at Substation 505 A. 

It is important to note that changes in demand load at Substation 505 A do not necessarily 

coincide with the electrical demand load for the overall peak at Fort Belvoir. Therefore, any 

changes in demand load for Substation 505A shall be made with the objective of impacting the 

overall electrical peak demand for the entire post. 



Option B:  Standby Generator 

This Option will require Fort Belvoir's participation in Virginia Power's standby generation 

program under Schedule MSSG for Federal Government Installations (Appendix B). This 

program allows a monthly credit of $6.00 per kW of average capacity generated per month. 

This program will provide the post with more flexibility, since the generators do not have to run 

every day, but are required to be available and ready to run at no less than 4 hours notice. In 

addition, the operation of the generators will be limited to a maximum of 200 hours per year, 

125 hours per season and only once per day. 

9.5   Fuel Conversion 

The following residential buildings have been analyzed for conversion to gas-fired heating 

equipment: 

Existing Proposed 

Quarters 1 through 60 Oil-fired boilers 

& water heaters 

Gas-fired boilers 

and water heaters 

400 area (Rossell Village) Oil-fired boilers 

and water heaters 

Gas-fired boilers 

and water heaters 

900 area (Dogue Creek) Oil-fired furnaces Gas-fired furnaces 

& electric water heaters       and water heaters 

2600 area (Woodlawn Village) Heat pumps and 

electric water heaters 

Gas-fired furnaces 

and water heaters. 
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The conversion to gas-fired equipment involves extending new gas lines to these areas. Energy 

usage by the existing system and proposed systems, has been simulated by utilizing Carrier's 

Hourly Analysis Program (HAP). The proposed systems are assumed to be equivalent is 

capacity to the existing systems. 

For the purpose of ECIP analysis, the simulated energy usage for the existing systems has been 

input as energy savings and energy usage for the proposed systems as the energy expended. 

Other assumptions are as follows: 

• The useful life of equipment is: 

Residential Boiler 20 Years 

Furnaces and Heat Pumps    15 Years 

Water Heaters 10 Years 

• Since the ECOs consist of the replacement of water heater and boiler/furnace, 

which have different economic lives, the water heater will be replaced again 

during the life of the ECOs. 

EAC has had discussions with the gas company on bearing the costs of installing gas lines to the 

areas mentioned above. The gas company has agreed, in principle, to do so. The evaluation 

analysis includes cost to the Government for curb to the housing unit gas line only. 
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10.0 BUILDING NARRATIVE 

10.1 Building 307 

10.1.1 Building Description 

General: Building 307 is a 32 foot high brick and block structure with steel frame and built-up 

roof over rigid insulation on steel deck. The building consists of two full stories with a 4-1/2 

foot clear interstitial utility space between the floors. The building has a gross area of 

approximately 19,000 square feet. The building houses laboratories and offices for 43 

employees. 

HVAC: The building receives high pressure steam from the central plant at building 332, which 

is reduced lower pressure to serve two shell and tube steam to hot water converters for heating. 

Cooling medium is chilled water provided by packaged water chilling equipment located outside 

of the mechanical room. Three main air handling units serve the entire facility with conditioned 

air which is reheated. Laboratory areas are provided with individual room reheat coils, small 

heating and ventilating units provide make-up air to fume hoods and the building has a perimeter 

radiation system. Each air handling system has a return air fan and the building has many small 

exhaust fans. 

Domestic Hot Water: Domestic hot water is being provided by a steam to hot water generator 

located in the mechanical room. The steam control valve is capable of supplying 105 lbs/hr @ 

5 psig. 

10.1.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in Paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.1.3 Potential ECOs 

1. Repair or Replace Steam Trap 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some uncondensed steam is returned, not all of the heat is utilized in the building. 

However, the heat of vaporization is lost when the steam condenses in the condensate return 

system. It is recommended that the mechanical room steam traps be tested semi-annually and 

reheat traps outside the mechanical room be tested annually. Failed steam traps should be 

repaired or replaced as required. During the survey, it was found that the steam trap on the 

domestic hot water tank is not operating correctly; it may have partially failed or may be 

improperly sized. 

2. Reduce Outside Air 

According to the mechanical systems drawings, a minimum of 8,380 cfm of outside air is 

provided to the lab. The quantity of outside air was based on the exhaust air from fume hoods 

and other exhaust fans. The ASHRAE 62-1989 requirement for offices and labs is 20 cfm per 

person. Typically, lab fume hoods exhaust much larger quantities of air than the minimum 

required by ASHRAE. Since the estimated number of persons in the lab is 43, the minimum 

total outside air quantity of 860 cfm is requested. Based on available data from the drawings 

and site inspection, fume hood and miscellaneous exhaust fans remove 17,270 cfm; about 400 

cfm per person. However, all but one of the fume hoods were off during the site visit. In 

addition, most of the makeup air for the fume hoods is supplied by separate H&V units. 

Therefore, it is recommended that the minimum outside air volume from the three air handling 

units be reduced. The quantity of air supplied to each room with a fume hood should ensure 

that a negative room pressure is maintained to minimize the spread of contaminants throughout 

the remainder of the building. Similarly, offices and other common areas should be under 

positive pressure to minimize the likelihood of contaminants entering the rooms. 
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To implement this ECO, new dampers and damper controls will be required. The air-handling 

and distribution system will have to be carefully rebalanced to ensure proper pressurization in 

each room. The controls installed should complement the use of an economizer air control 

system and variable air volume or two speed fans. Additional changes to the return air system 

may also be required to balance the building ventilation system. 

3. Reduce Supply Air 

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool 

the space and to ensure the rooms do not feel stuffy. According to the mechanical system 

drawings, approximately 20,000 cfm is supplied to the building. This does not include the clean 

room area. There is no indication that AHU #1, #2, or #3 were resheaved during the many 

renovations of the building. About one cfm per square foot should be adequate to provide 

proper cooling and heating if the ventilation system is balanced. The supply air quantity may 

be reduced by incorporating a variable air volume system or by using two speed fans. The 

volume of air specified in the design drawings can be reduced by about 30 per cent, thereby 

reducing the fan energy needed to supply air to the building. Fan energy savings may be 

reduced by as much as 50 per cent. 

4. Shut Off Equipment During Unoccupied Periods 

A review of the lab operation and temperature requirements should be performed to determine 

if it is possible to shut down one or more of the central systems for the building during 

unoccupied periods. The use of low and high limit thermostats will be required and should 

likely be adjusted to take into account the environmental requirements of the lab areas. 

Time clocks or an EMS controller (there is an EMCS control cabinet in the mechanical room) 

should shut down all applicable fans, pumps, and chillers. The savings from this ECO will 

result from reduced heat transfer through the building envelope, reduced ventilation load and the 

reduction in equipment operation. 
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An override mechanism should be included to ensure that personnel in the building during non- 

duty hours can get the necessary heating or cooling. This will require either a switch or an 

EMS operator phone that is accessible to all personnel. 

5. Warm Up and Cool Down Controls 

In conjunction with shutting off the heating and cooling systems, the use of zero leakage 

dampers is recommended. While the HVAC system is bringing the building back to normal 

operating conditions, the need to heat or cool outside air is unnecessary. By installing low 

leakage outside air dampers and controls, only the return air in the building needs to be 

tempered. This ECO could also be implemented in conjunction with an economizer or control 

system to ensure cool air purging is used rather than using a chiller to bring the temperature 

down to operating conditions. 

6. Economizer Control 

The installation of an economizer control system would reduce the cooling requirements on the 

building. By using relatively cool outside air rather than having to cool warmer return air, the 

chiller may be shut off or the load reduced. 

7. Install Setback Thermostats on Individual Zones 

If it is determined that the lab requirements override the ability to shut down the air-handling 

units, the use of individual zone setback thermostats can reduce energy usage in "non-critical" 

areas. Thus, office areas can have the zone reheat valves operate on a setback thermostat while 

labs operate under 24 hour operating conditions. 
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8. Zone Optimization for Reheat System 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold 

deck is too cool and the load on the chiller can be reduced. The site visit to the building was 

made when it was cool outside and it wa found that the chillers were operating. There was no 

indication that optimization controls were being used. By installing optimization controls, the 

cold deck can be reset to a higher temperature to a higher temperature to minimize the amount 

of cooling and heating required. Higher cold deck temperature requires less cooling and higher 

supply air temperature requires less reheating to maintain proper comfort. 

9. Variable Air Volume Systems 

Terminal reheat systems generally represent excellent opportunities for replacement with VAV 

systems. By varying the quantity of air supplied to the occupied space, proper cooling is 

provided. Based on the volume of the air supplied to the building, the quantity of supply is 

adjusted. As the load decreases, the quantity of air supplied decreases and the fan energy usage 

is reduced. 

Two items should be considered prior to the implementation of this ECO. First, ensure that 

minimum outside air requirements are met. Second, ensure that adequate provisions for heating 

are incorporated into the design. 

10. Reset Space Temperature and Humidity 

The building does not seem to require strict temperature and humidity control with the exception 

of a few lab areas. Space temperature can be controlled over a wider range by the use of dead 

band thermostats. By allowing the space conditions to vary over a larger comfort range, the 

energy requirements are reduced. Consequently, this reduces both chiller and reheat loads. This 

ECO should be performed in conjunction with the zone setback ECO. 
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11. Two Speed Motors 

The existing ventilation system was designed to provide adequate outside air for a lab with 

numerous fume hoods. With the present usage of the building, the supply air and outside air 

quantities are in excess of normal office requirements. In addition, when the existing fume 

hoods are turned off (as they were found during the site visit), a large amount of fume hood 

makeup air is not required. Replacement of existing motors with two speed motors as an 

alternative to the variable speed drive option noted above should also be considered. When fume 

hood exhaust reaches a specified level, the higher speed would be used. Under most conditions, 

the lower speed would be more than adequate. The reduced fan speed saves fan motor energy 

and the cost od conditioning of the outside air. 

It should be noted that the current ventilation system has supplementary H&V units to provide 

makeup air for the fume hoods. Air supplied by these systems must be taken into account when 

designing a new system. 

12. Install High Efficiency Motors 

It is recommended that the existing large motors be replaced with high efficiency motors. The 

evaluation for replacement should be based on the annual hours of operation and the size of the 

motor. For the motors located in building 307, if the existing system operation remains 

unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the 

immediate replacement of the motors. If the hours of operation are reduced or the fans 

resheaved, the energy cost savings will be decreased. Under these conditions, it is 

recommended that new motors be replaced with high efficiency motors at failure or during air 

handling system upgrade. 
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13. Raise Evaporator (Chilled Water) Temperature 

During the site visit, the maintenance staff indicated that chilled water is set at a constant 

temperature. As the cooling load is reduced from design conditions, the chilled water is not 

reset to compensate for reduced cooling requirements. Since line losses are greater for lower 

chilled water temperature as well as the chillers run less efficiently at lower chilled water 

temperatures, a chilled water temperature reset controller would improve energy efficiency. 

Chilled water temperature should be reset based on ambient conditions or load. 

14. Outside Air Reset 

A hot water convenor is used for the reheat system. Based on the mechanical drawings and site 

inspection, an outside air reset system has not been installed. The water temperature during the 

site visit was 145° F. even though the outside temperature was about 50° F. During milder 

periods of the heating season, this causes overheating and unnecessary line losses. It is 

recommended that an outside air reset controller be installed on the hot water convenor. The 

hot water temperature should be set in accordance with the ambient air temperature. 

15. Install Valve Insulation 

Uninsulated steam and condensate return valves allow heat to be wasted. The heat from bare 

surfaces warms the unoccupied mechanical room rather than providing heat to the preheat, hot 

water convenor, or DHW tanks. During the survey, it was noted that at least 10 valves in the 

mechanical room were not insulated. 

16. Caulking 

Caulking around the windows should be evaluated. 
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17.      Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (40-50 footcandles) and in work areas (100-120 footcandles). However, in 

the hallways, where only every other fixture was turned on, economizing efforts were evident. 

The following items appear to have potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 106, 107, 108, and 

120 are some examples. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 

Screw-In Fluorescent Lamps: Incandescent lamps, such as in room 117, should be replaced with 

screw-in fluorescent lamps. 
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Switching: In rooms, such as room 128, the switching arrangement should be checked and, if 

necessary, re-wired for additional flexibility. 
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10.2   Building 309 

10.2.1 Building Description 

General: Building 309 is a reinforced concrete structure with precast concrete double tee 

subflooring under three inch concrete fill. Exterior walls are face brick and block with cavity 

with some architectural stone fascia. Roof over lab and office area is built-up type with two 

inch rigid insulation over 3-1/2" of concrete fill and precast double tees. Roof over the 

simulator chamber is also built-up type with two inch rigid insulation over 1-1/2" metal deck and 

steel joists. 

The lab and office area consists of two floors and a five foot clear utility space in between with 

cement-asbestos faced fiberboard floor panels. Windows are single glazed, metal framed with 

3/4 inch air space and single glazed storm panels. 

The simulation chamber is a fan shaped forty-five foot high structure with no windows and a 

forty foot ceiling height. 

The building has a gross area of 36,500 square feet. 

HVAC: Building 309 is served high pressure steam from the central plant in Building 332, 

which is reduced to low pressure in the mechanical equipment room to serve air handling unit 

heating coils, heating hot water convenor and domestic hot water generator. Building cooling 

is provided by two 90 ton packaged hermetic reciprocating liquid chillers supplying chilled water 

to air handling unit coils. 

The building's primary heating ventilating and air conditioning requirements are met by four 

draw thru air handling systems. The air handling unit serving the office area is a multi-zone 

type with standard configuration.   The unit serving the laboratory areas has a preheat and a 
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cooling coil with individual room reheat coils, and the units serving the computer areas and the 

simulator chamber are also capable of reheat. 

NOTE: The AHU designation numbers used in the computer simulation are based on the design 

drawings and may not match unit numbers in the field, e.g. office multi-zone AHU is AHU-1 

in the design documents and AHU-3 in the field. 

Domestic Hot Water: Domestic hot water is produced by a low pressure steam to hot water 

generator located in the mechanical equipment room. The generator is vertical type with 184 

gallon capacity. It has a two inch LP steam supply through a 3/4" control valve. 

10.2.2 ECOs Investigated 

The steam usage curing summer has been evaluated for this building based on the methodology 

described in Paragraph 9.3. The results of this evaluation are given in Paragraph 10.17, 

Summer Steam Use Evaluation. 

10.2.3 Potential ECOs 

1.       Install Pipe and Valve Insulation 

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat 

from uninsulated surfaces warms the unoccupied mechanical room rather than providing heat to 

the preheat or reheat coils. Small sections of insulation were found to be missing on the pipes. 

These bare pipes should be insulated. In addition, ten (10) valves in the mechanical room were 

found that were not insulated. These valves should also be insulated. 
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2. Steam Trap Repair or Replacement 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

The heat of vaporization is lost when the steam condenses in the condensate return system. It 

is recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

3. Reduce Outside Air 

According to the mechanical system drawings, a minimum of 7,950 cfm of outside air is 

provided to the offices and lab areas, not including the simulation chamber. The quantity of 

outside air was based on the exhaust air from fume hoods and other exhaust fans. ASHRAE 62- 

1989 requirement for offices and labs is 20 cfm per person. Typically, lab fume hoods exhaust 

much larger quantities of air than the minimum required by ASHRAE. 

Since the estimated number of persons in the lab is 87, the minimum total outside air quantity 

required is 1,740 cfm. Therefore, it is recommended that the minimum outside air volume from 

the two air handling units be reduced by about 6,000 cfm. To implement this ECO, new 

dampers and damper controls will be required. The systems will have to be carefully rebalanced 

to ensure proper pressurization in each room. The controls installed should complement the use 

of an economizer outside air control system and variable air volume or two speed fans. Other 

changes to the return air system may be required to balance the building ventilation system. 

Although EAC personnel was not permitted into all rooms in the building during the site visit, 

it was noted that a large number of fume hoods had been removed. This was based on the 

rooms accessed and comments made by the maintenance personnel. However, if there are 

isolated fume hoods located in the building, the quantity of air supplied to each of those rooms 

should ensure that a negative room pressure is maintained to minimize the spread of 

contaminants throughout the remainder of the building.   Similarly, offices and other common 
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areas should be under positive pressure to minimize the likelihood of contaminants entering the 

rooms. 

4. Shut Off Equipment During Unoccupied Periods 

Since the areas requiring strict temperature and humidity control have their own HVAC systems 

(computers and simulator rooms), it may be possible to shut down the AHU #1 and #2 during 

unoccupied periods. Time clocks or an EMS controller should shut down all applicable fans, 

pumps, and chillers. Savings will be achieved due to reduction in heat transfer, shut off of 

ventilation air and motors. 

5. Warm Up and Cool Down Controls 

In conjunction with shutting off the heating and cooling systems, EAC recommends the use of 

zero leakage dampers during building warm up in the winter and cool down in the summer as 

fresh air is not required during warm up or cool down cycles. Thus, while the HVAC system 

is bringing the building back to normal operating conditions, the need to heat or cool outside air 

is unnecessary. By installing low leakage outside air dampers and controls, only the existing 

air in the building needs to be tempered. 

6. Economizer Control 

The installation of an economizer control system would reduce the mechanical cooling 

requirements for the building. By using relatively cool outside air rather than having to cool 

warmer return air, the chiller may be shut off or the load reduced. When the economizer 

controls are added, dampers should also be replaced to improve system efficiency. The outside 

air openings may also have to be increased in size to accommodate the additional outside air 

volume. Similarly, return air system controls will have to be modified to coordinate the 

"purging" of inside air. 
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7. Zone Optimization for Reheat Systems 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold 

deck is too cool and the load on the chiller during that period can be reduced. EAC inspected 

the building on a cool day and found the chillers operating. There was no indication that the 

optimization controls were being used. By installing optimization controls, the cold deck is reset 

to a higher temperature to minimize the amount of cooling and heating required. Higher cold 

deck temperature requires less cooling and higher supply air temperature requires less reheating 

to maintain proper comfort. It should be noted that hot deck and cold deck optimization is 

indicated on the mechanical system drawings. However, based on field data, it is unlikely that 

this control system is currently affective. 

8. Reset Space Temperature and Humidity 

The entire building does not require strict temperature and humidity control. Therefore, space 

temperature can be controlled over a wider range by the use of dead band thermostats. By 

allowing the space conditions to vary over a larger comfort range, the energy requirements are 

reduced.  Consequently, this reduces both chiller and reheat loads. 

9. Install High Efficiency Motors 

EAC recommends that the existing motors be replaced with high efficiency motors. The 

evaluation of the replacement should be based on the annual hours of operation and the size of 

the motor. For the motors located in this building, if the existing system operation remains 

unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the 

immediate replacement of the motors. New motors can also to be replaced with high efficiency 

motors at failure or during air handling system upgrade. 
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10. Raise Evaporator (Chilled Water) Temperature 

Maintenance staff for the building indicated that chilled water temperature is set at a constant 

temperature. As the cooling load is reduced from design conditions, the chilled water 

temperature should be reset to compensate for reduced cooling requirements. Since line losses 

are greater for chilled water at lower temperature and the chillers also run less efficiently at 

lower chilled water temperature, a chilled water temperature reset controller would improve 

energy efficiency. Chiller water temperature should be reset based on ambient conditions and 

load on the building. 

11. Outside Air Reset 

A hot water converter is used for booster coils, unit heaters, and convectors. Based on the 

mechanical drawings and site inspection, an outside air reset system has not been installed. The 

range on the mechanical plans for heating hot water was 160° F. to 180° F. During milder 

periods of the heating season, this causes overheating and unnecessary line losses. 

It is recommended that an outside air reset controller be installed on the hot water convenor. 

The heating hot water temperature would be set in accordance with the ambient air temperature. 

12. Reduce Domestic Hot Water Temperature 

The domestic hot water temperature was measured to be approximately 150° F. For hand 

washing and similar functions, this represents both a waste of energy and a potential safety 

hazard. The hot temperature increases tank and line losses. It is recommended that the 

temperature be reduced to approximately 100° F, although it will result in increased water usage. 

Before implementing this change, the adequacy of the hot water supply should be considered. 
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13. Maintenance of Air Handling Unit #1 

The filters were found to be dirty, the controls were generally inoperative, and the fan belt guard 

was missing. Dirty filters reduce air flow and increase the load on the fan motor. Inoperative 

controls do not permit proper heating and cooling, and do not allow proper use of outside air 

during mild seasons. This can also cause other problems. The missing belt guard is a safety 

hazard. 

14. Maintenance of Air Handling Unit # 2 

The filters were found to be dirty and the outside air damper controller was inoperative. Filter 

replacement should be undertaken and the damper controller repaired or replaced. 

15. Maintenance of Air Handling Unit # 3 

The unit has a defective valve releasing steam.  The valve should be repaired or replaced. 

16. Hot and Cold Deck Reset on Multi-zone Systems 

Air Handling Unit # 3 is a multi-zone unit. Based on the mechanical system drawings and the 

general condition of the controls, it appears that there is no hot and cold deck, reset on the unit. 

By optimizing the temperature of the hot or cold deck, the minimum amount of air mixing is 

required to maintain the temperature in a zone. Thus, by reducing the hot deck temperature 

during mild periods of the winter season, less by-pass air is required to cool the zone supply air. 

17. Full Load Operation of Parallel Chillers 

The building has two new chillers, each containing three 30 ton compressors. Currently, if 

more than one compressor is required, both chillers are operated. For example, if 60 tons of 

load is required, one compressor from each chiller is operated. The use of one chiller with two 
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compressors operating is more efficient than operating two chillers with one compressor each. 

By resetting the load controller on the chillers, the efficiency of the chilled water system can be 

increased. 

18.      Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (100 footcandles) and in work areas (100-150 footcandles). The following 

items appear to have potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Room 212 has one such 

application. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels.. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 
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Replace Incandescent Lamps: Incandescent lamps, such as in room 236, should be replaced with 

screw-in fluorescent lamps. 
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10.3   Building 317 

10.3.1 Building Description 

General: Building 317 consists of a brick and hollow clay tile single story structure with a small 

basement utility room at the northeast corner. The total area of the building is approximately 

16,500 square feet. Built prior to 1950, the building currently is used for laboratories and 

supporting office spaces. 

HVAC: The building utilizes high pressure steam supplied from the central plant for heating 

and electricity supplied by Virginia Power is used for cooling. The main HVAC systems consist 

of two package rooftop units and two built-up air handling units and other smaller units 

throughout the building. The spaces supplied by the rooftop units have individual steam reheat 

coils and humidifiers. The built-up air handlers serve most of the remaining building area. One 

unit serves three separate reheat zones and the other unit serves five areas. 

Domestic Hot Water: Building domestic hot water is provided by a small steam to hot water, 

shell and tube type converter with a fractional hot water circulation pump. This unit is operating 

as an instantaneous water heater with no storage and serves a one inch hot water supply pipe. 

10.3.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.3.3 Potential ECO's 

1. Install Pipe Insulation 

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat loss 

warms the unoccupied mechanical room rather than providing heat to the preheat or reheat coils. 

It is estimated that 8' of 3/4" steam line and 5' of 1" and 5' of 1-1/2" condensate return lines 

in the mechanical room are not insulated.  These bare pipes should be insulated. 

2. Steam Trap Repair or Replacement 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some steam is returned uncondensed, not all of the heat is utilized. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

3. Reduce Outside Air 

According to the mechanical system drawings, a minimum of 8,400 cfm of outside air is 

provided to the laboratory. The quantity of outside air was based on the exhaust air from fume 

hoods and other exhaust fans. ASHRAE 62-1989 requirement for offices and the laboratory is 

20 cfm per person. Typically, the fume hoods exhaust much larger quantities of air than the 

minimum required by ASHRAE. Since the estimated number of persons in the lab is 26, the 

outside air quantity required is 520 cfm. Based on available data from the drawings and the site 

visit; the exhaust fume hoods exhaust 2,300 cfm; about 90 cfm per person. In addition, the 

clean room has a separate exhaust system. 
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Therefore, it is recommended that the minimum outside air volume from the two air handling 

units be reduced to about 600-700 cfm. The quantity of air supplied to each room should ensure 

that a negative room pressure is maintained to minimize the spread of contaminants throughout 

the remainder of the building. Similarly, office and other common areas should be under 

positive pressure to minimize the likelihood of contaminants entering the rooms. To implement 

this ECO, new dampers and damper controls will be required. The systems will have to be 

carefully rebalanced to ensure proper pressurization in each room. The controls installed should 

complement the use of an economizer outside air control system and variable air volume or two 

speed fans. Other changes to the return air system may be required to balance the building 

ventilation system. 

4. Reduce Supply Air 

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool 

the space and to ensure the rooms do not feel stuffy. According to the mechanical system 

drawings, approximately 21,000 cfm is supplied to the building except for the clean room area. 

Thee is no indication that AHU # 1 and AHU # 2 were resheaved during the various renovations 

of the building. About one cfm per square foot should be adequate to provide proper cooling 

and heating if the ventilation system is balanced. Using variable air volume or two speed fans 

are other alternative methods of achieving the supply air reductions. The volume of air specified 

in the design drawings can be reduced by about 20 per cent, thereby reducing the fan energy 

needed to supply air to the building. Fan energy savings may be reduced by as much as 50 per 

cent. 

5. Shut Off Equipment During Unoccupied Periods 

Since the areas requiring strict temperature and humidity control have their own HVAC systems, 

it may be possible to shut down the central system for the building during unoccupied periods. 

The use of low and high limit thermostats will be required and should likely be adjusted to take 

into account the environmental requirements of the lab areas. 
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Time clocks or an EMC controller should shut down all applicable fans, pumps, and chillers 

when not needed. The savings will result from reduced heat transfer through building envelope, 

reduced ventilation load and due to reduction in equipment operation. It is important to include 

an override mechanism to ensure that personnel in the building during non-duty hours can get 

the necessary heating or cooling. This will require either a switch or an EMCS operator phone 

that is accessible to all personnel. 

6. Warm Up and Cool Down Controls 

In conjunction with shutting off the heating and cooling systems, it is recommended to use zero 

leakage dampers during building warm up in the winter and cool down in the summer. Since 

personnel are not occupying the building during an unoccupied period, outside air is not 

required. By installing low leakage outside air dampers and controls, only the recirculating air 

in the building needs to be tempered. This ECO should also be implemented in conjunction with 

an economizer control system to ensure cool air purging is used rather than using a chiller to 

bring the temperature down to acceptable level. 

7. Economizer Control 

The installation of an economizer control system would reduce the cooling requirements for the 

building. By using relatively cool outside air rather than having to cool warmer return air, the 

chiller may be shut off or the load on the chiller reduced. When the damper system is replaced, 

economizer controls should also be added to improve system efficiency. 

8. Relocate Condensing Units Away from Outside Air Intake 

The condensing units for the main air handling units are located very close to the outside air 

intake. During the cooling season, heat discharged from the condensing units is being drawn 

into the outside air intake.  This heat adds to the cooling load thereby requiring more cooling 
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from the chillers and heat rejection from the condensing units. It is recommended that a low 

cost air deflector be used to deflect the air from the building. 

9. Zone Optimization for Reheat Systems 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat coils to maintain comfort in each zone. If every zone is reheating, it is an 

indication that the cold deck is too cool. The site visit to the building was made on a cool day 

and the chillers were found to be operating. There was no indication that optimization controls 

were being used. By installing optimization controls, the cold deck is reset to a higher 

temperature to minimize the amount of cooling and heating required. Higher cold deck 

temperature require less cooling and higher supply air temperature require less reheating to 

maintain proper comfort. 

10. Variable Air Volume Systems 

Terminal reheat systems generally represent excellent opportunities for replacement with VAV 

systems. By varying the quantity of air supplied to the occupied space, proper cooling is 

provided. Based on the volume of the air supplied by the variable air volume boxes to cool the 

building, the volume of air supplied by the air handling unit is adjusted. As the load decreases, 

the quantity of air supplied decreases and the fan energy usage is reduced. There are two major 

considerations prior to installing this ECO. First, ensure that minimum outside air requirements 

are met. Second, ensure that adequate provisions for heating are incorporated into the design. 

11. Reset Space Temperatures and Humidity 

The building does not require strict temperature and humidity control with the exception of the 

clean room areas. Space temperature can be controlled over a wider range by the use of dead 

band thermostats. By allowing the space conditions to vary over a larger comfort range, the 

energy requirements can be reduced. Consequently, this reduces both chiller and reheat loads. 
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12. Two Speed Motors 

The current ventilation system was designed to provide adequate outside air for a lab with 

numerous fume hoods. Because of the change in the function of the building, the supply and 

outside air quantities are in excess of normal office requirements. In addition, when the existing 

fume hoods are turned off (as they were found during the site visit), the need for the large 

amount of fume hood makeup air is eliminated. It is recommended that the replacement of 

existing motors with two speed motors as an alternative should be investigated. This ECO may 

be considered in lieu of conversion of the system to VAV as noted above. When fume hood 

exhaust reaches a specified level, the higher speed would be used. Under most conditions, the 

lower speed would be more than adequate. The reduced fan speed saves fan motor energy and 

the conditioning of outside air. 

13. Install High Efficiency Motors 

It is recommended that the existing motors be replaced with high efficiency motors. The 

evaluation of the replacement should be based on the annual hours of operation and the size of 

the motor. For the motors located in building 317, if the existing system operation remains 

unchanged (i.e., no night shut down), it is likely that a life cycle cost analysis will direct the 

immediate replacement of the motors. As an alternative, it is recommended that new motors be 

replaced with high efficiency motors at failure or during air handling system upgrade. 

14. Raise Evaporator (Chilled Water) Temperature 

Maintenance staff for infra-red lab buildings indicated that chilled water temperature is set at a 

constant temperature. Since line losses are greater for lower chilled water temperature as well 

as chillers run less efficiently at lower chilled water temperature, a chilled water temperature 

reset controller would improve energy efficiency. Chilled water temperature should be reset 

based on ambient conditions and building load. 
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15. Replace HVAC Controls 

The controls on the air handling did not seem to be functioning properly during the site visit. 

For example, the outside air dampers were entirely closed even though the system was operating 

and the outside temperature was cool enough to warrant the use of outside air cooling. Also, 

pneumatic lines were found to be cut and therefore not functioning. In conjunction with other 

ECO's to be implemented, a complete replacement of the control system for the built-up air 

handling units (i.e.; dampers, heating and cooling valves, filter monitoring, etc.), is 

recommended. 

16. Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (100 footcandles) and in work areas (150-200 footcandles). The following 

items appear to have potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 19, 21A, and 28 are 

some examples. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels. 
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Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of either ceiling-mounted or switch replacement occupancy sensors should be 

examined. 
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10.4   Building 327 

10.4.1 Building Description 

General: Building 327 is a 20 foot high, brick, hollow clay tile and steel structure with a first 

floor, center mezzanine floor and partial basement. The facility has a gross area of 

approximately 28,000 square feet. This building was built prior to 1950 and is currently used 

as office space. In the basement, all rooms with the exception of utility areas are apparently 

used for storage. The building is generally in poor condition. 

HVAC: Building 327 is provided high pressure steam from the heating plant in building 332, 

which is reduced to medium pressure to serve AHU-1, 2, 3 and low pressure steam for heating 

hot water convenor. In addition, low pressure steam serves AHU-4 on the roof and air handlers 

in areas A & B. 

Chilled water is generated by a nominal 150 ton centrifugal chiller with heat rejection by a 

cooling tower. 

Air handlers 2, 3 and 4 are constant volume, constant discharge temperature machines that 

supply individual room hot water reheat coils. The building's other air conditioning systems are 

not dependent on steam during the cooling season. 

Domestic Hot Water: The building is provided domestic hot water via a small steam to water 

converter located in a basement mechanical room. The hot water is circulated to the building. 

10.4.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.4.3 Potential ECOs 

1. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since the steam is returned uncondensed, not all of the heat is used. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

2. HVAC System Analysis 

According to the maintenance staff, the current HVAC system is scheduled for replacement in 

the near future. It is recommended that a careful review of available energy conservation 

techniques be performed. This includes the calculation of supply and outside air requirements, 

temperature and relative humidity restrictions, potential for shutdown/setback of the air handling 

units, reset of hot or chilled water, economizer controls, zone optimization, VAV, etc. The 

analysis should include many of the same items listed elsewhere in this report. 

3. Install High Efficiency Motors 

It is recommended that the existing large motors be replaced with high efficiency motors. The 

evaluation for replacement should be based on the annual hours of operation and the size of the 

motor. For the motors located in building 327, if the existing system operation remains 

unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the 

immediate replacement of the motors. As an alternative, it is recommended that new motors 

should be replaced with high efficiency motors at failure or during air handling system upgrade. 
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4. Raise Evaporator (Chilled Water) Temperature 

The maintenance staff indicated that chilled water is set at a constant temperature. Since line 

losses are greater for chilled water at lower temperature and chillers run less efficiently at lower 

chilled water temperature, a chilled water temperature reset control would improve energy 

efficiency. Chilled water temperature should be reset based on ambient conditions or building 

load. 

5. Leaks in the Steam Pit 

Steam and hot water leaks were noticed in the steam pit outside the building. These must be 

repaired for safety and energy conservation. 

6. Reduce Domestic Hot Water Temperature 

The domestic hot water temperature was measured to be approximately 160° F. For hand 

washing and similar functions, this represents both a waste of energy and a potential safety 

hazard. The high temperature increases tank and line losses. This temperature can be reduced 

to approximately 100° F. Reducing the temperature will result in increased water usage. Before 

implementing this change, the adequacy of the hot water supply should be evaluated. 

7. Lighting ECOs 

This building was vacant and locked, while under extensive renovation at the time of the 

preliminary lighting survey. However, consideration should be given to improve the lighting 

system during the renovation. 
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10.5   Building 331 

10.5.1 Building Description 

General: Building 331 is a steel and masonry structure with brick and masonry exterior walls. 

Roof construction is built-up type over 2" insulation on steel deck supported by bar joists on 

steel beams. The building is 19'-0" high with the center section at 31'-0" for overhead crane 

operation. The basic building had a major addition in 1946 and numerous renovations over the 

years. The building has many large single pane windows and roll-up doors. Building 331 is 

currently housing a heating and air conditioning laboratory, office areas, paint spray facility, 

precision machine shop and materials handling areas, among others. The gross area of building 

331 is approximately 64,100 square feet. 

HVAC: Building 331 receives high pressure steam from the central heating plant, building 332, 

which is reduced to serve a steam to hot water convenor for the heating and A/C lab. The 

majority of the building is heated by steam unit heaters and the office areas have steam fin-tube 

radiation with summer cooling via small DX type split systems. Steam is required in summer 

for HVAC lab. and domestic hot water generation. 

Domestic Hot Water: Building domestic hot water is provided by a small shell and tube, steam 

to hot water convenor, with a small in-line circulator and no storage tank. This equipment is 

located in a small basement mechanical space midway along the building's north wall. 

10.5.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.5.3 Potential ECOs, Maintenance and Repair 

1. Install Pipe Insulation 

Uninsulated steam and condensate return lines throughout the building allow heat to be 

ineffectively used. The heat from the bare pipes warms the unoccupied mechanical rooms and 

other areas rather than providing heat to coils or heating equipment. Approximately 50' of 2" 

steam line and 125' of 1" condensate return lines in the mechanical room were not insulated. 

Damaged and missing areas of pipe insulation should be replaced. 

Steam was blowing out of the building from the steam pit flash tank. If the condensate return 

lines are insulated, the steam "overflow" will increase. The increase will be caused by the 

reduced condensation of steam passed by bad traps. 

2. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some uncondensed steam is returned, not all of the heat is utilized. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and traps outside 

the mechanical room be tested annually. Failed steam traps should be repaired or replaced as 

required. 

Based on the steam pouring out of the flash tank, it is likely that many or most of the traps are 

defective. When the condensate return lines are insulated, the reduced condensation will 

exacerbate the problem. 

In the shop area, the steam and condensate return lines were insulated with asbestos. The 

asbestos was being removed and replaced with fiberglass insulation. All lines should be 

insulated at the conclusion of the contract. 
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3. Reduce Outside Air 

ASHRAE 62-1989 requires offices and labs to provide 20 cfm per person. The two main office 

areas had small air handlers that may supply more outside air than the minimum requirement. 

The drawings of the existing air handling systems were not available. Since air volume 

measurements were not performed, the quality of outside or supply air could not be estimated. 

However, based on the design and operation of other office areas reviewed during this study, 

EAC believes that outside air reduction analysis should be performed. 

Assuming this ECO is applicable to either of the air handling units, new dampers and damper 

controls will be required. The systems will have to be carefully rebalanced to ensure proper 

pressurization in each room. The controls installed should complement the use of an economizer 

air control system. Other changes to the return air system may be required to balance the 

building ventilation system. 

4. Reduce Supply Air 

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool 

the space and to ensure the rooms do not feel stuffy. As described above, the data was not 

available to determine if supply air volumes exceeded that required for the office areas. If the 

study for outside air is performed as recommended above, the data provided can be used to 

assess the potential to reduce the supply air volume. About one cfm per square foot should be 

adequate to provide proper cooling and heating if the ventilation system is balanced. 

5. Shut Off Equipment During Unoccupied Periods 

Since the areas requiring strict temperature and humidity control have their own HVAC systems, 

it may be possible to shut down the office systems during unoccupied periods. The use of low 

limit thermostats will be required to avoid pipe freezing and the inability of the system to bring 

the offices back to normal occupied period room temperature. 
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Time clocks or an EMCS controller should shut down all applicable fans, pumps, and chillers 

when not needed. The savings from this ECO will result from reduced heat transfer through 

building envelope, reduced ventilation load and a reduction of equipment operation hours. 

It is extremely important to include an override mechanism to ensure that personnel in the 

building during non-duty hours can get the necessary heating or cooling. This will require either 

a switch or an EMS operator phone number that is accessible to all personnel. 

6. Install Automatic Setback Thermostats on Unit Heaters 

The existing unit heaters have standard thermostats and manual on/off switches. To be certain 

that the unit heaters are optimally used, install the setback thermostats "behind" the manual 

controls. Thus, if the control switch is shut off, the unit heater will not operate. If the switch 

is left on, the space temperature is controlled on a day/night setback schedule. The thermostats 

must be wired to operate when the manual control is turned off and must have battery backup 

to ensure proper operation after power failure. An override mechanism should be provided to 

ensure that personnel in the building can get the necessary heating during non-duty periods. 

7. Warm Up and Cool Down Controls 

In conjunction with shutting off the heating and cooling systems, it is recommended to use zero 

leakage damper during building warm up in the winter and cool down in the summer. When 

the personnel are not occupying the building, outside air is not required. Thus, while the HVAC 

system is bringing the building back to normal operating conditions, the need to heat or cool 

outside air in unnecessary. By installing low leakage outside air dampers and controls, only the 

recirculating air in the building needs to be tempered. This ECO should also be implemented 

in conjunction with an economizer control system to ensure cool air purging is used rather than 

using a chiller to bring the temperature down to an acceptable level. 
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8. Economizer Control 

The installation of an economizer control system would reduce the cooling requirements of the 

building. By using relatively cool outside air rather than having to cool warmer return air, the 

chiller may be shut off or the load reduced. When the damper system is replaced, economizer 

controls should also be added to improve the system efficiency. 

9. Install High Efficiency Motors 

It is recommended that the existing motors be replaced with high efficiency motors. The 

evaluation of the replacement should be based on the annual hours of operation and the size of 

the motor. For the motors located in building 331, if the existing system operation remains 

unchanged (i.e., no night shut down), it is likely that a life cycle cost analysis will direct the 

immediate replacement of the motors. As an alternative, it is recommended that new motors be 

replaced with high efficiency motors at failure or during an air handling system upgrade. 

10. Reduce Domestic Hot Water Temperature 

The domestic hot water temperature was measured to be approximately 160° F. For hand 

washing and similar functions, this represents both a waste of energy and a potential safety 

hazard. Higher water temperature increases tank and line losses. The temperature can be 

reduced to approximately 100° F. Reducing the water temperature may increase water usage. 

Before implementing this ECO the adequacy of the hot water supply should be evaluated. 

10.      Install Local Exhaust System in Welding Area 

The shop welding area currently uses a large exhaust fan to remove welding fumes. Although 

large quantities of air are exhausted, clouds of fumes can still be seen throughout the area. It 

is recommended that a smaller, more effective exhaust system be installed. The new system 

would provide fume exhaust at the site of the welding. This would not only decrease the fumes 

45 



in the area, but would decrease the air exhausted from the building. During the heating season, 

each cubic foot of air exhaust translates into a cubic foot of outside air that requires heating to 

a satisfactory indoor temperature. 

12. Block and Insulate Windows 

A large proportion of the exterior wall area has single pane windows. In the high bay areas, 

heat rises to the ceiling to be lost through the low U-value, poorly sealed windows. EAC 

suggests that an analysis be performed to determine if a portion of these windows be blocked 

over with an insulated panel. 

13. Caulking 

Caulking around the windows should be evaluated. 

14. Heat Destratifying Fans 

Consider heat destratifying fans for high bay areas to circulate hot air towards the floor. 

15. Lighting ECOs 

The measured lighting level in the work areas averaged about 150 fc which is excessive by 

Army guidelines. The following lighting ECOs, which may have potential savings, were 

identified. 

New lighting system:  An evaluation should be made for a new lighting system. 

Delamping: Delamping will provide energy savings. However, it would be very noticeable and 

may be undesirable. 
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Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels,  should be evaluated. 
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10.6   Building 334 

10.6.1 Building Description 

General: Building 334 is a steel structure with 12" thick solid masonry exterior walls and built- 

up roofing over a steel deck supported by steel joists. The building was originally built as a 

railway shop and is currently used for temperature testing, storage and offices for SPSA. The 

office area starts in the north corner and runs down the northwest wall to include four 20 foot 

bays of both first floor and mezzanine. There is a small basement, mechanical equipment room 

and transformer vault in the building's north corner. The building's area is approximately 

16,500 sq. ft. 

HVAC: The building is served with high pressure steam from the central plant building 332. 

The pressure is reduced in the basement mechanical room to serve a heating hot water converter 

and a low pressure steam distribution system to unit heaters. The office area is air conditioned 

by dual temperature, 2-pipe fan coil units served hot water from the above mentioned convenor 

and glycol from a liquid chiller on the northeast exterior of the building. Six window air 

conditioning units are also utilized. In addition, a two ton DX system was being installed at the 

time of the site visit. The fan coil system has a summer/winter switch and does not use steam 

for summer reheat. 

Domestic Hot Water: Domestic hot water is produced by a U-tube type steam to hot water 

converter located in the basement mechanical room. The converter functions as an instantaneous 

heater with no recirculating pump. This converter is the only item requiring summer use of 

steam. 
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10.6.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 

10.6.3 Potential ECOs 

1. Install Pipe Insulation 

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat 

from the bare pipes warms ceiling in the high bay area rather than providing heat to the unit 

heaters. It was observed that at least 33' of 3/4" steam line and 2' of 3/4" and 20' of 1-1/2" 

condensate return lines throughout the high bay shop were not insulated. These pipes should 

be insulated. 

2. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some steam is returned uncondensed, not all of the heat is utilized. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and traps outside 

the mechanical room be tested annually. Failed steam traps should be repaired or replaced as 

required. 

3. Install Automatic Setback Thermostats on Unit Heaters 

The existing unit heaters have standard thermostats and manual on/off switches. Although the 

building was not surveyed during cold weather, a couple of the unit heaters were operating and 

others were manually shut off.    To be certain that the unit heaters are optimally used, 
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thermostats should be installed "behind" the manual controls. Thus, if the control switch is shut 

off, the unit heater will not operate. If the switch is left on, the space temperature is controlled 

on a day/night setback schedule. 

An override mechanism should be provided to ensure that personnel in the building can get the 

necessary heating during non-duty period. 

4.       Block and Insulate Windows 

There are over 3,100 square feet of single pane windows in the high bay area. Most of the 

window area is near the ceiling of the building. An analysis should be performed to determine 

if a portion of these windows can be blocked over with insulated panels. 

Note:  EAC was not permitted in the office section of the building. 
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10.7   Building 357 

10.7.1 Building Description 

General: Building 357 is a steel structure with brick and concrete masonry unit exterior walls 

and aluminum casement poly-glass windows. The basic building stands 35 feet high with a small 

penthouse space 12 feet above main roof. Roof construction is built-up roofing over rigid 

insulation with vapor barrier, 2" poured deck, sub-purlin and form board. The facility consists 

of two full height levels with a 4'-6" clear interstitial utility space above each separated from 

the level served by a removable panel floor system. Building 357 is currently used as laboratory 

and office space for approximately 100 people. 

HVAC: The building is provided high pressure steam from the central heating plant, in building 

332, which is reduced in the mechanical room to low pressure to serve the heating hot water 

convenors and the domestic hot water generator. In addition, a low pressure steam main is run 

around the interstitial utility space to serve steam unit heaters and a few reheat coils for the 

utility spaces. Two carrier centrifugal water chillers furnish chilled water to the air conditioning 

system with heat rejected by open type cooling towers. A large built-up air handling unit located 

in the mechanical room provides conditioned air for the entire building, which is reheated by 

duct coils for individual spaces. 

Domestic Hot Water: Domestic hot water is produced by a low pressure steam supplied hot 

water generator in the mechanical equipment room. The steam control valve has a capacity of 

228 lbs/hr of low pressure steam. 

10.7.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.7.3 Potential ECOs 

1. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some steam returns uncondensed, not all of the heat is used. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

2. Install Valve Insulation 

Uninsulated steam and condensate return valves allow heat to be ineffectively used, the heat 

from uninsulated surfaces warms the unoccupied mechanical room rather than providing heat to 

the preheat or reheat coils. At least eight (8) valves in the mechanical room were not insulated. 

Although there will be only minimal energy savings, these valves should be insulated. 

3. Insulate Hot Water Tank 

The hot water tank for the reheat system was not insulated. As with the steam and condensate 

return lines and valves, hot water tanks should be insulated. 

4. Shut Off Equipment During Unoccupied Periods 

Strong consideration should be given to shutting down the central air handling unit during 

unoccupied periods. During the site visit, it was found that none of the fume hoods were 

operating on the first and second floors. However, since the third floor was not accessible, EAC 

was unable to determine the need for the central AHU to operate during unoccupied periods. 
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If separate systems exist to control the lab operations on the third floor, then system shutdown 

will not likely have an impact on lab operations. 

5. Warm Up and Cool Down Controls 

In conjunction with shutting off the heating and cooling systems, EAC recommends the use of 

zero leakage dampers during building warm up in the winter and cool down in the summer. 

Since personnel are not occupying the building, during off hours fresh air is not required. Thus, 

while the HVAC system is bringing the building back to normal operating conditions, the need 

to heat or cool outside air is unnecessary. By installing low leakage outside air dampers and 

controls, only the return air in the building needs to be tempered. This ECO should be 

coordinated with the economizer system to ensure cool air purging is used rather than using a 

chiller to bring the temperature down to operating conditions. 

6. Reduce Outside Air 

According the mechanical system drawings, a minimum of 24 per cent outside air is provided 

to the lab. Based on the full load volume of 107,610 cfm, fresh air entering the building would 

be nearly 27,000 cfm. The quantity of outside air was based on the exhaust air from fume 

hoods and other exhaust fans. The ASHRAE 62-1989 requirement for offices and labs is 20 cfm 

per person. Typically, lab fume hoods exhaust much larger quantities of air than the minimum 

required by ASHRAE. 

Since the estimated number of persons in the lab is 100, the minimum total outside air quantity 

is 2,000 cfm. Based on available data from the drawings and site inspection, all exhaust fans 

for fume hoods and other requirements exhaust about 37,500 cfm; about 375 cfm per person. 

However, all of the fume hood exhaust fans were not operating during the site visit. Thus, it 

is very important that the variable inlet vane control system be carefully monitored to ensure 

excess outside air is not being heated/cooled. 
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Therefore, EAC recommends that a minimum outside air volume from the main AHU be 

reduced to about 2,000 cfm with additional makeup air being provided to maintain a balanced 

system when fume hoods are operating. The quantity of air supplied to each room with a fume 

hood should ensure that a negative room pressure is maintained to minimize the spread of 

contaminants throughout the remainder of the building. Similarly, offices and other common 

areas should be under positive pressure to minimize the likelihood of contaminants entering the 

rooms. 

To implement this ECO, new dampers and damper controls may be required. The system will 

have to be carefully assessed and rebalanced to ensure proper pressurization in each room. 

7. Reduce Supply Air 

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool 

the space and to ensure the rooms do not feel stuffy. According to the mechanical system 

drawings, approximately 107,600 cfm is supplied to the building. Typically, about one cfm per 

square foot should be adequate to provide proper cooling and heating if the ventilation system 

is balanced. At two (2) cfm per square foot under full load, the main AHU should be able to 

maintain proper space conditions. EAC recommends that the inlet vane operation be carefully 

monitored to ensure that no excess air is heated/cooled. 

8. Zone Optimization for Reheat Systems 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat cold to maintain comfort in each zone. If every zone is reheating, the cold 

deck is too cool and the load on the chiller can be reduced. The site visit was made on a cool 

day and the chillers were found to be operating. There was no indication that optimization 

controls were being used. 
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By installing optimization controls, the cold deck is reset to a higher temperature to minimize 

the amount of cooling and heating required. Higher cold deck temperature requires less cooling 

and higher supply air temperature requires less reheating to maintain proper comfort. 

9. Reset Space Temperatures and Humidity 

The entire building does not require strict temperature and humidity control. Therefore, space 

temperatures can be controlled over a wider range by the use of dead band thermostats. By 

allowing the space conditions to vary over a larger comfort range, the energy requirements are 

reduced.  Consequently, this reduces both chiller and reheat loads. 

10. Install High Efficiency Motors 

EAC recommends that the existing motors be replaced with high efficiency motors. The timing 

of the replacement should be based on the annual hours of operation and the size of the motor. 

For the motor sizes located in building 357, if the existing system operation remains unchanged 

(i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the immediate 

replacement of the motors. Once the hours of operation are reduced or the fan resheaved, the 

energy cost savings are decreased. Under these conditions, EAC recommends that new motors 

be replaced with high efficiency motors at failure or during AHU system upgrade. 

11. Raise Evaporator (Chilled Water) Temperature 

Maintenance staff for infra-rad lab buildings indicated that chilled water temperature set at a 

constant temperature. As the cooling load is reduced from design conditions, the chilled water 

is not reset to compensate for reduced cooling requirements. Since line losses are greater for 

lower chilled water temperatures and chillers run less efficiently at lower chilled water 

temperatures, a chilled water temperature reset controller would improve energy efficiency. 

Chilled water temperatures should be reset based on ambient conditions and/or load (similar to 

heating outside air reset controls). 
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12.      Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (70-100 footcandles) and in work areas (100-150 footcandles). The following 

items appear to have potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 211, 229, 230 are 

some examples. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 
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10.8   Building 362 

10.8.1 Building Description 

General: The original building was built in 1962 with an addition added to the north end in 

1970. The building is a steel and concrete structure with masonry exterior and is about thirteen 

feet high. The original building roof is built-up type over 2" rigid insulation on a 2" light 

weight concrete slab. The addition has a 5 ply built-up roof over 2" rigid insulation with a 1- 

1/2" steel deck. The roofs are supported by steel joists. There are basements under the north 

and south sections which are constructed of poured concrete. The center section of the building 

has a 8" slab on grade floor. The gross area is 17,584 sq. ft. and the building is currently used 

as a laboratory and has supporting office areas. 

HVAC: The old section of building 362 had its HVAC system renovated in 1987 and the 

original air handlers and associated steam coils, finned tube radiation and distribution piping and 

ductwork were removed. The current HVAC system consists of a new steam PRV station 

serving a steam to hot water convenor and an air-cooled reciprocating liquid chiller. These 

provide dual temperature water to five packaged air handling units and 22 perimeter fan coil 

units. Air handling units 2 and 3 have had steam reheat coils added for summer humidity 

control in the laboratory area they serve. The 1970 addition is served by a small multi-zone air 

handler. 

Domestic Hot Water: Building domestic hot water is provided by a 100 gal hot water storage 

generator with a steam U-tube heating element providing 180 GPH recovery at 156 lbs/hr steam 

at 5 PSIG. This unit was installed in 1987. 
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10.8.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 

10.8.3 Potential ECOs 

1. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some of the steam is returned uncondensed, not all of the heat is used. However, the heat 

of vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

2. Repair Leaking Valve 

Air handling Unit No. 1 located in the basement next to the stairwell has a leaking steam valve; 

it should be repaired. 

3. Shut Off Equipment During Unoccupied Periods 

Air Handling Units 1 through 4 may be shut down during unoccupied periods. These systems 

have the existing capability to be setback during unoccupied periods. However, each setback 

control has been overridden for various reasons. Each area served by these air handling units 

should be re-evaluated to determine if the system should be shut down during unoccupied hours. 
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Re-evaluation of Air Handling Units 2, 3 and 4 is very important because each currently operate 

at 100 per cent outside air. Although the setback control scheme calls for the outside air 

dampers to be closed and return air dampers fully open, the "normal" operation mode permits 

10 per cent outside air into the building on a continuous basis. The addition of low and high 

limit thermostats to control Air Handling Unit No 1. should be considered to prevent freezing, 

overheating, or high humidity in the office space. 

The use of the existing timeclocks or addition of an EMC controller should shut down all 

applicable fans, pumps, and chillers. 

An override mechanism should also be included to ensure that personnel in the building during 

non-duty hours can get the necessary heating or cooling. This will require either a switch or 

an EMC operator phone number that is accessible to all personnel. 

4. Warm Up and Cool Down Controls 

In conjunction with the shutting off of the heating and cooling systems, the use of zero leakage 

dampers during building warm up in the winter and cool down in the summer is recommended. 

When the office personnel are not occupying the building, fresh air is not required. Thus, while 

the HVAC system is bringing the building back to normal operating conditions, the need to heat 

or cool outside air in unnecessary. By installing low leakage outside air dampers and controls, 

only the return air in the building needs to be tempered. 

5. Zone Optimization for Reheat Systems 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold 

deck is too cool. During such period, the load on the chiller can be reduced. The building was 

surveyed on a cool day and the chillers were found to be operating. There was no indication 

that optimization controls were being used.  By installing optimization controls, the cold deck 
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is reset to a higher temperature to minimize the amount of cooling and heating required. Higher 

cold deck temperature requires less cooling and higher supply air temperature requires less 

reheating to maintain proper comfort. 

6. Hot and Cold Deck Reset on Multi-Zone Systems 

Air Handling Unit No. 1 is a multi-zone unit. Based on the mechanical system drawings and 

the general condition of the controls, it can be assumed that there is no hot and cold deck reset 

on the unit. By optimizing the temperature of the hot and cold deck, the minimum amount of 

air mixing is required to maintain zone temperatures. Thus, by reducing the hot deck 

temperature during mild periods of the winter season, less by-pass air is required to cool the 

zone supply air. 

7. Variable Air Volume Systems 

Terminal reheat systems generally represent excellent opportunities for replacement with VAV 

systems. By varying the quantity of air supplied to the occupied space, proper cooling is 

provided. Based on the volume of the air supplied by the variable volume boxes to cool the 

building, the volume of air supplied by the air handling unit fan is adjusted. As the load 

decreases, the quantity of air supplied decreases and the fan energy usage is reduced. 

The implementation of this option should provide large savings for the lab areas. Air Handling 

Units 2 - 5 are all constant volume 100 per cent outside air systems. Fume hood requirements 

are the primary reason for the large outside air quantities (> 12,000 cfm) being supplied to the 

space. Since all of the fume hoods inspected during the site visit had been shut off, there no 

longer was a requirement for 12,000 cfm of outside air. However, there will be periods when 

the fume hoods will be operating and the outside air will be necessary. Therefore, a variable 

air volume system would be set up to sense the lab static pressure and fume hood operating 

signals and adjust the quantity of supply air to the rooms accordingly. 

60 



8. Install High Efficiency Motors 

It is recommended that large existing motors be replaced with high efficiency motors. For the 

motors located in building 362, if the existing system operation remains unchanged (i.e.; no 

night shut down), it is likely that a life cycle cost analysis will direct the immediate replacement 

of the motors. If the hours of operation are reduced or the fans are resheaved, the energy cost 

savings will be decreased. Under these conditions, new motors should be replaced with high 

efficiency motors at failure or during air handling system upgrade. 

9. Raise Evaporator (Chilled Water) Temperature 

Maintenance staff indicated that chilled water temperature is set at a constant temperature. Since 

line losses are greater for lower chilled water temperature and chillers run less efficiently at 

lower chilled water temperature, a chilled water temperature reset control would improve energy 

efficiency. Chilled water temperatures should be reset based on ambient conditions or building 

load. 

10. Reduce Domestic Hot Water Temperature 

The domestic hot water temperature was measured to be approximately 180° F. For hand 

washing and similar functions, this represents both a waste of energy and a potential safety 

hazard. Higher water temperature increases tank and line losses. The temperature can be 

reduced to approximately 100° F. Reducing the water temperature may increase its usage. 

Before implementing this ECO, the adequacy of hot water supply should be evaluated. 

16.      Caulking 

Caulking of the around the windows should be performed. 
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17.      Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (70-100 footcandles) and in work areas (120-175 footcandles). The following 

items appear to have a potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 108C, and 115A are 

some examples. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 

Replace fixtures: Locations, such as the waiting areas around rooms 103, 104, 105, and 106, 

should be given consideration for new and more efficient fixtures. 
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10.9   Building 363 

10.9.1 Building Description 

General: Building 363 is a one story structure with equipment located in the basement and the 

penthouse. The building was built in 1952 and subsequently improved. Exterior walls are 12 

inch concrete masonry below grade and 12 inch concrete masonry cavity type elsewhere. The 

building's structure consists of a steel and concrete frame with concrete pan first floor slab and 

built-up roof over rigid insulation on a concrete deck supported by steel joists. With a gross 

area of approximately 31,000 square feet, the building houses laboratories and offices for 30 to 

40 employees. 

HVAC: The building receives high pressure steam from the central plant in building 332 which 

is reduced to medium pressure to serve the building's process and domestic hot water loads and 

then to low pressure for the heating hot water convenor. Cooling medium is chilled water 

provided by packaged water chilling equipment located outside on the east side of the building. 

Two large rooftop units serve the entire facility with conditioned air which is reheated. Spaces 

are provided with individual room reheat coils and small heating and ventilating units provide 

make-up air to fume hoods. Each AHU system has a return air fan and the building has several 

small exhaust fans. 

Domestic Hot Water: Building domestic hot water is being provided by a steam to hot water 

generator located in the mechanical room. The steam control valve is capable of supplying 165 

lbs/hr. @ 30 psig. 

10.9.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.9.3 Potential ECOs 

1. Install Pipe and DHW Tank Insulation 

Uninsulated steam and condensate return lines and hot water tanks allow heat to be ineffectively 

used. The heat from bare surfaces warms the unoccupied mechanical room rather than providing 

heat to the preheat or reheat coils or hot water. Missing insulation was noticed throughout the 

mechanical room (B107) during the site visit. However, various renovation projects were 

underway in nearby areas, the piping and tank may have been insulated under those projects. 

Since insulating and hot water piping and tanks are fast payback items, the lines and tank should 

be rechecked for insulation. If they are still not insulated, missing insulation should be installed. 

Further, the uninsulated piping was located at body height. Thus, not only is heat being lost, 

but this condition also represents a safety hazard. 

2. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some uncondensed steam is returned, not all of the heat is utilized. However, the heat of 

vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the steam traps in the mechanical room be tested semi-annually and reheat 

traps outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

3. Zone Optimization for Reheat Systems 

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls 

to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold 

deck temperature can be raised, thus reducing load on the chiller. According to the drawings, 

zone optimization is not being used.  By installing optimization controls, the cold deck can be 
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reset to a higher temperature to minimize the amount of cooling and reheating required. Higher 

cold deck temperature requires less cooling and the air requires less reheating to maintain proper 

comfort. 

4. Outside Air Reset 

A hot water convenor is used for reheat coils and other heating equipment. Based on the 

mechanical drawings and the site visit, an outside air reset system has not been installed. The 

hot water convenor temperature is set for 160° F. to 180° F. regardless of the ambient 

conditions. During milder periods of the heating season, this may cause overheating and 

unnecessary line losses. It is recommended that an outside air reset controller be installed on 

the hot water convenor. The heating hot water temperature should be varied in accordance with 

the ambient air temperature. 

5. Reduce Domestic Hot Water Temperature 

The domestic hot water temperature was measured to be approximately 150° F. For hand 

washing and similar functions, this represents both a waste of energy and a potential safety 

hazard. This temperature can be reduced to approximately 100° F. Reducing the water 

temperature may increase its usage. Before implementing this ECO, the adequacy of hot water 

supply should be evaluated. 

6. Weatherstrip Doors 

The weatherstripping on the door to the building is no longer effective. To reduce energy losses 

and decrease uncomfortable drafts, it is recommended that the weatherstripping on all of the 

doors be replaced. 

65 



7.       Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (100 footcandles) and in work areas (50-150 footcandles). The following 

items appear to have a potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 107, 112, 113, 118 

and 121A are some examples. 

Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 
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10.10 Building 365 

10.10.1 Building Description 

General: Building 365 is a 39 x 75 foot masonry structure with steel open web joists supporting 

a roof of form board, 2" gypsum, 2" rigid insulation and built-up roofing. There is an 18 foot 

high roof area with a mezzanine and the remaining area has a 12 foot roof height. Exterior 

walls are 8" block with interior plaster finish. The facility has a gross square footage of 4880 

and is currently being used as office space for 26 employees. 

HVAC: Building 365 is provided high pressure steam service from the central heating plant in 

building 332, which is reduced to low pressure in the small mechanical room to serve a steam 

to hot water converter to produce heating hot water for this building. Cooling is provided by 

a 30 ton reciprocating liquid chiller package by Technical Systems, Inc., which is pad mounted 

on the east side of the facility. Air conditioning is through three packaged roof top air handling 

units.  Use of summer steam is not necessary for this equipment. 

Domestic Hot Water: Building 365 is provided domestic hot water by a vertical steam generated 

hot water storage heater located in the small mechanical room. The domestic hot water 

generator requires summer steam to operate. 

10.10.2 ECOs Investigated 

The steam usage during summer has been evaluated for this building based on the methodology 

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17, 

Summer Steam Use Evaluation. 
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10.10.3 Potential ECOs 

1. Repair or Replace Steam Traps 

Failed traps allow steam to pass into the condensate return lines rather than be used for heating. 

Since some of the steam is returned uncondensed, not all of the heat is utilized. However, the 

heat of vaporization is lost when the steam condenses in the condensate return system. It is 

recommended that the mechanical room steam traps be tested semi-annually and reheat traps 

outside the mechanical room be tested annually. Failed steam traps should be repaired or 

replaced as required. 

2. Reduce Outside Air 

ASHRAE 62-1989 requires offices to provide 20 cfm per person. The building has three air 

handling units to service the two floors. These air handling units may be supplying more than 

this requirement. The construction drawings are not available. Since air volume measurements 

were not performed, the quantity of outside or supply air being provided to the offices could not 

be determined. However, based on the design and operation of other office areas reviewed 

during this study, it is recommended that outside air reduction analysis be performed. 

Assuming this ECO is applicable to all of the air handling units, new dampers and damper 

controls will be required. The systems will have to be carefully rebalanced to ensure proper 

pressurization in each room. The controls installed should complement the use of an economizer 

air control system. Other changes to the return air system may be required to balance the 

building ventilation system. 

3. Reduce Supply Air 

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool 

the space and to ensure satisfactory indoor air quality.  As described above, the data was not 
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available to determine if supply air volume exceeded that required for the office areas. If the 

outside air study is performed as recommended above, the data generated can be used to asses 

the potential to reduce the supply air volume. About one cfm per square foot should be adequate 

to provide proper cooling and heating if the ventilation system is balanced. 

4. Rebalance Supply Air System 

The supply air system is not properly balanced in the building. During the site visit, two 

problems related to air imbalance were noted. First, overheating in some areas is causing the 

staff to open windows to temper the space conditions. The overheating increases the energy 

used to heat (and probably during the summer months, cool) the building. The imbalance causes 

excessive warm supply air into one area while starving others. Second, the staff complained of 

excessive noise in the offices, especially in the areas with too much air. Although measured to 

be within acceptable limits by the maintenance contractor, the noise levels caused staff to speak 

loudly in many areas of the building to be heard. The aggravation and possible lost time to the 

staff should also be ample reason to rebalance the system and correct any noise problem that 

remains after the rebalancing. 

5. Shut Off Equipment During Unoccupied Periods 

The three packaged rooftop air handling units should be shut down during unoccupied periods. 

The use of low limit thermostats set at 45° F. to 55° F. will be required. Due to the computer 

usage in the building, a high limit thermostat may also be installed for summer operation to 

avoid overheating or to avoid high humidity. The timeclocks or EMCS controller should shut 

down all applicable fans, pumps, and chillers. 

An override mechanism should be included to ensure that the personnel in the building during 

non-duty hours can get the necessary heating or cooling. This will require either a switch or 

an EMCS operator phone number that is accessible to all personnel. 
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6. Warm Up and Cool Down Controls 

In conjunction with the shutting off of the heating and cooling systems, the use of zero leakage 

dampers during building warm up in the winter and cool down in the summer is recommended. 

When the personnel are not occupying the building, outside air is not required. Thus, while the 

HVAC system is bringing the building back to normal operating conditions, the need to heat or 

cool outside air in unnecessary. By installing low leakage outside air dampers and controls, only 

the recirculating air in the building needs to be tempered. This ECO could also be implemented 

in conjunction with the economizer control system to ensure cool air purging is used rather than 

using the chiller to bring the temperature down to operating conditions. 

7. Economizer Control 

The installation of an economizer control system would reduce the cooling requirements in the 

building. By using relatively cool outside air rather than having to cool warmer return air, the 

chiller may by shut off or the load reduced. When the damper system is replaced, economizer 

controls should also be added to improve the system efficiency. Since equipment shop drawings 

and the mechanical system plans were not available, it cannot be stated with certainty whether 

this ECO has already been incorporated into the equipment. 

8. Replace HVAC Controls 

The controls on the rooftop air handling units did not appear to be functioning properly during 

the site visit. For example, the outside air dampers were entirely open even though the outside 

temperature was about 42° F. In conjunction with other ECO's to be implemented, it is 

recommended that the control system for each of the air handling units, consisting of dampers, 

heating and cooling valves, filter monitoring, etc., should be repaired. 
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9. Outside Air Reset 

A hot water convenor is used to provide hot water to the air handling unit heating coils. Based 

on the site visit, an outside air reset system has not been installed. The hot water temperature 

during the site visit was 145° F., too high for the mild outside temperature. During milder 

periods of the heating season, this causes overheating and unnecessary line losses. It is 

recommended that an outside air reset controller be installed on the hot water convenor. The 

temperature of the water would be set in accordance with the ambient air temperature. 

10. Correct Flash Tank Problem 

Steam was" noticed to be escaping from the flash tank. Although this is the function of the tank, 

the excessive steam is likely caused by poor traps or an undersized flash tank. The cause of this 

problem should be identified and corrected. 

11. Lighting ECOs 

During a spot check in this building, illumination levels in excess of Army guidelines were 

found in hallways (75 footcandles) and in work areas (100-150 footcandles). The following 

items appear to have a potential for energy savings in this area. 

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit, 

consideration should be given to removing two of the four lamps and disconnecting one ballast 

in such fluorescent fixtures. 

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for 

photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such 

rooms, which have high illumination levels, should be evaluated. Rooms 3,6 and are some 

examples. 
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Static Dimming: For those rooms that do not have windows, but have high illumination levels, 

static dimmers should be considered. 

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce 

energy usage, while providing adequate lighting levels.. 

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on. 

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors 

should be examined. 
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10.11  Building 505A 

10.11.1 Building Description 

This is an electrical substation that serves the 0-99, 200, 400, and 500 areas. It is a 4.16 Kv 

substation. The substation has a total of eight circuits, with five meters monitoring the Kwh 

only. This substation is also tied to substations 1156 and 327A. 

10.11.2 Peak-Shaving Generator 

Two options were conceptualized for analysis for using a generator, namely 

Option A:      Peak Shaving - Use generator during on-peak hours to reduce electrical 

demand. 

Option B:       Standby Generator - Participate in Virginia Power Standby Generator 

Program under rate schedule MSSG. 

There is sufficient room within the fenced area in the substation to locate a generator. Hence, 

the study assumes that the generator would be located in an enclosure in this location. 

Option A - Peak Shaving 

The feasibility of the installation of a generator in Substation 505 A consists of analyzing the 

electrical demand curve for the entire post. This is necessary since the entire post is master 

metered. Therefore, any impact must be considered with respect to the total demand for the 

entire post in mind.  A demand curve for the post follows. 
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An analysis of the demand curve for the peak day in July shows the following: 

ESTIMATED ELECTRICAL BILLING DEMAND WHEN USING A GENERATOR 

TIME OF DAY KWDEf 

GENERATOR ON SAVED 

1100-1615 1076 

1110-1540 884 

1130-1540 614 

1140-1535 500 

1150-1500 422 

1310-1445 346 

1315-1430 270 

1330-1420 154 

KW DEMAND   GENERATOR ESTIMATED TOTAL 

HOURS/DAY BILLING KW DEMAND 

5.3 24,230 

4.8 24,422 

4.2 24,692 

3.9 24,806 

3.2 24,884 

1.6 24,960 

1.3 25,036 

0.8 25,152 

The third column shows the number of hours that the generator will be required to run in order 

to achieve the kW reductions stated in column 2. The next step is to determine the optimum 

size generator. This analysis utilizes the metering data for circuits number 3, 5, 6, 7 and 8, 

which are the only circuits for which such data is available. The following table shows the 

estimated load for each circuit and the estimated coincidental demand with the overall peak 

demand for the Post. 

EXPECTED COINCIDENTAL KW AVAILABLE AT SUBSTATION 505 A 

ESTIMATED ESTIMATED AVAILABLE 

AVERAGE PEAK COINCIDENTAL KW 

CIR NO. LOAD (KW) (DIVERSIFIED) GENERAL AREA SERVED 

Cir. 3 336 269 0-90 Area 

Cir. 5 431 345 200 Area 

Cir. 6 818 655 400 Area 

Cir. 7 573 458 0-90 Area 

Cir. 8 395 316 500 Area 
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The following table shows the generator size required for each respective circuit and the time 

of day the generators would have to run in order to achieve the kW demand reductions shown 

above. 

CIRCUIT GEN'TR TIME OF DAY GENERATOR KWH GEN'D 

NUMBER SIZE (KW) GENERATOR ON HOURS/DAY PER MONTH 

3 600 1310-1430 1.4 9,018 

5 750 1305-1450 1.8 15,016 

6 1500 1120-1545 4.4 70,470 

7 1000 1135-1530 3.9 40,841 

8 750 1310-1445 1.6 11,743 

The process of optimizing the size of the generator involves a comparison of total annual cost 

versus total annual savings for the different size generators. While the larger generators can 

save more kW demand, they cost more and must run for longer periods, thereby decreasing their 

life expectancy. In this analysis the kWh energy charges and kW demand charges that can be 

saved by running the different size generators, have been calculated. Accordingly, the total 

annual cost has been calculated using three main components. These three components are the 

cost of generating the required kWh, the maintenance cost and the capital cost. The cost of 

generation is calculated based on the running hours required using the fuel consumption for the 

different size generators. The maintenance cost is also calculated based on the generator running 

time. 

The total cost is compared to the total savings for each generator so that the generator with the 

greatest net annual savings is selected. The cost and savings data is then used to perform ECIP 

analysis. 

It must be noted that the calculated savings may not be achieved if, for any reason, peak load 

occurs during any period other than the period assumed for the study. One way to ensure that 

the calculated savings are achieved may be by the use of the EMCS equipment, or any other 

load monitoring equipment.   This will ensure that the generators are turned on even if it is 
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outside the two hour window provided for in the calculations. Also, if the demand is monitored, 

it would not be necessary to run the generator every day during the summer months, but only 

on the days of high demand. 

Diesel Generator: 

At Substation 505 A, by using the method described above, a 750kW diesel generator starting 

at 1300 hours and running approximately 1.8 hours per day will provide the maximum amount 

of net annual savings. The diesel generator will be installed at the substation, in an enclosure. 

An automatic transfer switch will also be located at the substation in a weatherproof type 

cabinet. 

The following assumptions have been made for this analysis: 

1. The generator would have a closed transition automatic transfer switch to avoid any 

flickering effect on the load when the generator would come on the line. 

2. Average generator fuel consumption is based on the manufacturer's data. 

3. Calculations are based on running the generator 22 work days every month for the 

months of June through September, which are the designated summer months as per 

Virginia Power rate schedule MS. 

4. The generator will run for 1.8 hours starting at 1300 hours every day during the summer 

months. 

5. The electrical load reduction of 345kW from the electrical demand billing would be 

achieved every summer month. This would, in turn, affect the minimum demand billed 

during the winter months, currently 90% of the peak summer month demand. 
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Natural Gas Generator: 

The analysis for the natural gas generator is similar to the analysis for the diesel generator, with 

the exception to the size of natural gas generator used. The size of the generator is based on 

the standard size available from the manufacturer. A 630 kW natural gas generator has been 

selected for the purpose of analysis. This generator, starting at 1310 hours and running 1.6 

hours per day will provide the maximum amount of net savings. The natural gas generator will 

be installed at the substation, in an enclosure. A distribution gas line would be installed for a 

distance of approximately 250 feet from 23rd street. An automatic transfer switch will also be 

located at the substation in a weatherproof type of cabinet. 

The following assumptions were made for this analysis: 

1. The generator would have a closed transition automatic transfer switch to avoid any 

flickering effect on the load when the generator would come on the line. 

2. Average generator fuel consumption data is based on manufacturer's data. 

3. Calculations are based on running the generator 22 work days every month for the 

months of June through September, which are the designated summer months as per 

Virginia Power rate schedule MS. 

4. The generator will run for 1.6 hours starting at 1310 hours every day during the summer 

months. 

5. The electrical load reduction of 316kW from the electrical demand billing would be 

achieved every summer month. This would, in turn, affect the minimum demand billed 

during the winter months, currently 90% of the peak summer month demand. 
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As indicated for an oil generator, it must be noted that the calculated savings may not be 

achieved if, for any reason, peak load occurs during any other period. This may be achieved 

by the use of the EMCS equipment, or any other load monitoring equipment. 

Option B: Standby Generator 

Under this program, Virginia Power may request operation of the customer's standby generator 

only from December 1 through March 31 (winter) during the hours between 0600 and 1200, 

weekdays, or from June 1 through September 30 (summer) during the hours between 1400 and 

2000, weekdays. Virginia Power will pay the metering costs and will install meters near the 

generator to measure the kW generated during the requested period. The payment of $6.00 per 

kW of average capacity generated, as contracted for, is paid for 6 summer months and for 6 

winter months. The participating customer may request that hours of one generation request be 

excluded in determination of the average capacity generated in a particular billing month. This 

one time exclusion is an advantage over the peak shaving option since no penalty is incurred for 

an isolated instance when the generator may not meet the load. 

Diesel and Natural Gas Generators: 

As for peak shaving, the analysis for the standby diesel generator has been performed using a 

750 kW diesel generator and a 630 kW natural gas generator. The circuits are the same as used 

for the peak shaving option. 

Following is a summary of ECIP analysis for this ECO: 

Energy Saved, Mbtu/year 

Option Generator Electric Oil/Gas Total 

A Diesel 205 -791 -586 

Natural Gas        160 -711 -551 

B Diesel 101 -383 -281 

Natural Gas        101 -708 -607 
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Payback 

SIR Period 

1.2 8.7 

0.9 11.9 

0.4 25.0 

0.3 35.4 



10.12 Building 1359 (Control Tower) 

10.12.1 Building Description 

General: Building 1359 functions as the Aircraft Control Center for Davison U.S. Army 

airfield. The tower is a steel structure with exterior walls of CMU on the ground floor and 

sandwich metal panels on the floors above. The metal panels appear to be provided with 

approximately one inch of fiberglass insulation in-between. The building has seven levels and 

a gross area of approximately 2,870 sq. ft. The floors are concrete slab. The windows below 

level seven are single thickness metal casement type. The observation level is furnished with 

inward sloping thermopane double glazing. Roof is built-up type over rigid insulation on a metal 

deck.  Seventh level has acoustical lay-in ceiling. 

HVAC: The Control Tower is furnished low pressure steam from the adjacent building 1351, 

which is distributed to radiators, unit heaters and an air handling unit. Cooling is provided by 

a ten ton liquid chiller outside the north corner of the building. Chilled water is circulated to 

five fan coil units and an air handling unit. 

10.12.2 Energy Model 

A computer simulation on the E20-II, HAP 20 program was made to analyze the building 

systems and to determine energy savings. The following assumptions are applicable to this 

simulation: 

• Infiltration values are based  on ASHRAE  1989  Fundamentals Handbook 

(p.23.17). However, based on field observations and discussions with the 

tenants, it has been learned that they have tried to plug cracks and gaps in the 

building walls to reduce infiltration. As such, for baseline simulation, the 

infiltration values were increased by 100% for the control room floor and 50% 

in other areas. 
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• Where steam to radiator and unit heater flows unrestricted, overheating to 80° F. 

has been assumed in these areas. 

• The equipment data is based on drawings and manufacturer's catalog. 

• The building heating requirements are met by steam from the central boiler plant 

in Building 1351. 

Based on these assumptions, the building systems data input obtained from drawings, field data 

and interviews, an energy systems simulation was performed. Next, the energy conservation 

opportunities (ECOs) were identified and those considered technically feasible were simulated. 

In order to simulate all systems appropriately, some spaces were simulated for cooling and 

heating separately. The discrepancy in square footage and energy usage by lighting and 

miscellaneous energy consuming systems has been corrected by simulating an imaginary space 

for these loads only and adjusting the corresponding values for these systems. 

10.12.3 ECOs Evaluated 

The ECOs were prioritized based on a preliminary computer simulation and resimulated 

successively to generate savings synergistically. The following ECOs were evaluated for this 

building: 

1.       Wall Insulation 

It is proposed to add 2" wall insulation (R-ll) by installing an exterior wall insulation system. 

This will improve the U-value for the wall assembly from 0.4 to 0.074 Btu/hr-SF-°F. The 

building energy usage was re-simulated with the new U-value for the wall. 
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2. Roof/Ceiling Insulation 

Six inches of batt insulation will be installed above the suspended ceiling to provide additional 

R-19 insulation. The U-value will improve from 0.22 to 0.0425 Btu/hr-SF-°F. The energy 

usage was re-simulated as for wall insulation and savings determined. 

3. Replace Single Glazed Windows with Double Glazed Windows 

The existing windows in this building are all single-glazed, except those in the control room 

level.  These existing and proposed windows have the following characteristics: 

Existing Proposed 

U-Value 1.0 0.58 

Glass Factor 1.0 0.9 

Computer simulation with the new characteristics generated the new energy usage, which 

compared to base building simulation provided the energy savings values. 

4. Weatherstripping 

To determine the energy savings, the building systems were simulated by changing the 

infiltration values to the calculated values. It is assumed that weatherstripping will plug the 

cracks and gaps, as mentioned in assumptions for energy model in 10.12.2. 

5. Night Setback 

The building does not have any night setback controls. Under this ECO, time clock controls 

will be provided for the HVAC systems to save energy during the unoccupied period.   A 
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computer simulation by E20-II, HAP 20 program generated energy usage with this ECO in 

place. 

6. Radiator/Unit Heat Control Valves 

As described in the 10.12.2, free flow of steam in the radiator and unit heater causes 

overheating. Control valves are proposed to cut-off steam when a preset temperature (68°F.) 

is reached.  The energy usage simulation was performed with this parameter. 

7. Reflectors 

The fluorescent light fixtures on the third floor are open type fixtures. It is proposed to install 

reflectors to generate savings in lighting and cooling costs. However, heating costs will increase 

by a small margin. The ECO was also simulated to generate the energy usage pattern. 

8. Occupancy Sensor 

Lights in the conference room on the sixth floor stay on for a long period of time. An 

occupancy sensor will turn the lights off when not required. As for reflectors, energy savings 

in lighting and cooling will be offset by marginal increases in heating energy. 

Originally all ECOs were evaluated independently of each other, and were ranked according to 

the highest to lowest SIR. Then the ECO with the highest SIR was simulated followed by the 

next ranked ECO. This calculation was performed with the first ECO in place. This process 

was carried out for all ECOs, and a new SIR was calculated which resulted in a new ranking. 

The calculations were repeated a number of times, until a true ranking reflected the interaction 

and synergism of the ECOs. 

Following is a summary of the ECIP analysis for this building by taking synergistic effects into 

account. 
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ENERGY   SAVED 

COST (MBTU) ORIGINAL SYNERGISTIC SIMPLE 

ECO (INCL. SIOH)    ELEC.   PJL       TOTAL SJR SJR       PAYBACK 

Radiator 

Control 

Valves $    945 0 25        25 3.8 3.3       3.7 

Ceiling 

Insulation 530 2 7 9 3.5 3.2       4.7 

Weather 

Stripping 723 0 21 21 2.1 1.7       2.5 

Night 

Setback 1188 13 7 20 2.8 1.4       7.5 

Reflectors 768 6-2 4 1.3 1.3       6.2 

Occupancy 

Sensors 121 10 1 0.8 0.5       13.3 

Wall 

Insulation 36,826 1 29        31 0.2 0.2       95.0 

Double- 

Insulated 

Glass $5,129 0 4 4 0.2 0.2       98.0 
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10.13 Buildings 1-60 (General Officers' Quarters) 

10.13.1 Building Description 

General: There are 59 general officers' quarters. All of them are two storied units with 

basements and are of brick construction. Each unit has three to four bedrooms. 

Mechanical Systems: Each unit, except Building 1, is heated by oil-fired steam boiler. Building 

1 has an oil-fired hot water boiler. The boilers are about fifteen years old, with an expected 

remaining life of 5 years. Domestic hot water requirements are met by oil-fired water heaters 

which are at the end of their service lives. The boilers and hot water heaters are located in the 

basement. 

Typical Units: For the purpose of this study, the units have been classified into the following 

four types based on their layouts. 

A short description of each of the two typical units follows: 

Type 1 4 bedrooms, a study, a maid's room, and two floors, totalling approximately 

7,262 square feet. Also, there is a sun porch on first floor.  (One unit.) 

Type A 4 bedrooms, a maid's room, and two floors, totalling approximately 4,803 square 

feet. Also, there is a sun porch on the first floor.  (19 Units.) 

Type B 3 bedrooms and a sun porch on the first floor. Approximately 3,295 square feet. 

(18 Units.) 

Type C 3 bedrooms, sun porches on both levels. Approximately 3,575 square feet. (21 

Units.) 
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10.13.2 ECOs Investigated 

It is proposed to convert the energy source for heating and domestic hot water from the existing 

residual oil to natural gas. The energy usage for each typical unit was simulated by using the 

HAP20 program developed by Carrier Corporation. The ECIP analysis has been performed with 

these assumptions: 

1. The economic life of residential boilers is 20 years. 

2. The hot water heaters have an economic life of 10 years and will need replacement 

during the ECO's life after that period. 

3. The main gas line will be installed by the gas company. Only the cost of gas lines from 

the curb into each unit will be borne by the Government. 

10.13.3 ECIP Analysis Summary 

ENERGY    SAVED  (MBTU) 
COST 
(INCL. 
SIOH) OIL GAS TOTAL SIR 

SIMPLE 
PAYBACK 

$520,753 15,657 -14,050 1,607 1.3 12.3 
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10.14 Buildings 401-432 (Rosseil Village) 

10.14.1 Building Description 

General: The study for Rossell Village is being carried out in the 400 area for 30 buildings 

(buildings 401-432), which have a total of 60 units. These buildings are multiple family units 

with two units per building and four types of units. 

The buildings are two story consisting of 4 bedrooms in each unit. The buildings are brick 

frame construction and were built in 1955. 

Mechanical Systems: The typical building (two units) is heated by an oil fired hot water boiler. 

The boilers are about 10 years old with a remaining life of 10 years. The domestic water 

heating is provided by oil fired water heaters which are at the end of their economic lives. The 

boiler and the water heater are located in the basement area. 

Typical Units:   For the purpose of this study, there are four different types of typical units. 

These typical units have been designated based on their location in the building and their size. 

The description of the four typical units is as follows: 

Type 1:       4 bedrooms, 2 floors, 1,849 total square feet, with approximately 600 square feet 

in the basement area. 

Type 2:       4 bedrooms, 2 floors, 1,849 total square feet, with approximately 250 square feet 

in the basement area. 

Type 3:       4 bedrooms, 2 floors, 2,089 total square feet, with approximately 600 square feet 

in the basement area. 
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Type 4:       4 bedrooms, 2 floors, 2,089 total square feet, with approximately 250 square feet 

in the basement area. 

Building Configurations: There are two types of buildings based on the type of units in the 

building. For purposes of this study, the buildings have been designated as small building type 

or large building type, as follows: 

Small Buildings 

2 Units per building (Type 1 and 2). Each unit has 4 bedrooms and 2 floors with a total of 

approximately 1,849 square feet per unit. 

Large Buildings 

2 Units per building (Type 3 and 4). Each unit has 4 bedrooms, 2 floors, and a basement with 

a total of approximately 2,089 square feet per unit. 

Totals: Small Buildings 

Units 401 A, B through 405 A, B 

Total = 5 Buildings (10 units) 

Large Buildings 

Units 406 A, B through 432 A, B 

Total = 25 Buildings (50 units) 

10.14.2 Fuel Conversion 

Under this ECO the replacement of existing oil fired boilers and water heaters is evaluated. For 

this evaluation, the oil system has been designated as Alternative I and the gas system as 

Alternative II. 
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ALTERNATIVE I 

This alternative refers to the existing oil fired boilers and domestic water heaters. 

ALTERNATIVE H 

This alternative assumes that the oil fired boilers are in good condition; and therefore, only the 

burners need to be changed in order to convert to gas. However, in about ten years, the boilers 

would have to be replaced. 

In order to serve Rossell Village with gas, a distribution gas line will be installed by the gas 

company. Gas lines from the curb to each building including connections to the boiler and water 

heater will be provided by the Government. 

10.14.3 ECIP Analysis Summary 

ENERGY SAVED (MBTU) 
COST 
(INCL. 
SIOH) OIL GAS TOTAL SIR 

SIMPLE 
PAYBACK 

$181,839 5,670 -5,995 -325 0.69 22.0 
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10.15 Buildings 900-944 (Doeue Creek Village) 

10.15.1 Building Description 

General: Dogue Creek Village consists of 45 buildings (Buildings 900-944) which have a total 

of 270 units. These buildings are multiple family units. There are 16 different configurations 

of the buildings and 10 different types of typical units. 

Most of the units are two story, consisting of two or three bedrooms; the other units are one 

story. The buildings are of brick frame construction and were built in 1956. 

Mechanical Systems: A typical unit is heated by an oil fired warm air furnace system. The 

existing oil furnaces are of downflow type. However, there is a possibility of changing to 

upflow furnaces in the future under another contract. Therefore, any new equipment evaluated 

should be taken into account. The fuel oil is supplied to the buildings from ten central 4,000 

gallon tanks and from thirty-five 2,000 gallon tanks with pumped circulation systems. The 

domestic hot water is provided by an electrical water heater located next to the oil furnace. 

Typical Units: There are 10 different types of typical units. These typical units have been 

designated based on typical locations, number of floors, number of bedrooms, and square 

footage. 

The description of the 10 different typical units is as follows: 

Description of Typical Unit 

1.       Dogue Creek. Type 1. Exterior 1 

2 bedroom, 2 floors, 1,137 square feet, exterior unit 1 

90 



2. Dogue Creek. Type 1. Interior 

2 bedroom, 2 floors, 1,137 square feet, interior unit 

3. Dogue Creek. Type 1. Exterior 2 

2 bedroom, 2 floors, 1,137 square feet, exterior unit 2 

4. Dogue Creek. Type 2. Exterior 1 

3 bedroom, 2 floors, 1,264 square feet, exterior unit 1 

5. Dogue Creek. Type 2. Interior 

3 bedroom, 2 floors, 1,264 square feet, interior unit 

6. Dogue Creek. Type 2. Exterior 2 

3 bedroom, 2 floors, 1,264 square feet, exterior unit 2 

7. Dogue Creek. Bungalow 1 

3 bedroom, 1 floor, 1,264 square feet, bungalow unit 1 

8. Dogue Creek. Bungalow 2 

3 bedroom, 1 floor, 1,264 square feet, bungalow unit 2 

9. Dogue Creek. Bungalow 3 
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2 bedroom, 1 floor, 1,137 square feet, bungalow unit 3 

10.     Dogue Creek. Type 4. Interior 

2 bedroom, 2 floors, 1,189 square feet, interior unit 

Building Configurations: There are 16 different types of building configurations. The 

configurations are based on number of units, type of units, size of units, and layout of the units 

for each building. The following is a listing of the building types, showing which buildings are 

in each category and the total size for each building configuration. 

Total Sq. Ft. 

Building Type Per Building 

Type 1:  Buildings 900, 924 5,812 

Type 2:  Buildings 902, 917 5,812 

Type 3:  Building 912 6,193 

Type 4:  Buildings 925, 931, 937 6,320 

Type 5:  Buildings 903, 910, 918, 927 6,320 

Type 6: Buildings 901, 908, 916, 920, 935, 939 7,584 

Type 7: Buildings 911, 923, 930, 942 6,320 

Type 8: Buildings 904, 905, 906, 909, 921, 932, 943 6,320 

Type 9:  Building 926 7,076 

Type 10: Building 915 5,812 

Type 11: Buildings 913, 929, 941 6,320 

Type 12: Building 944 6,320 

Type 13: Building 928 9,604 

Type 14: Building 922 5,056 

Type 15: Buildings 914, 933, 934, 938 10,868 

Type 16: Buildings 907, 919, 936, 940 10,868 

92 



10.15.2 Fuel Conversion 

Under this ECO the conversion of existing oil furnaces and electric water heaters to gas fired 

furnaces and water heaters has been evaluated. The existing systems have been evaluated as 

Alternative I, and the proposed gas fired equipment has been designated as Alternative n. 

A project is underway for renovation of the 900 area. This is Project No. 24566 and is called 

the Whole House Renovation Project, 900 Area. This project specifies changing the air duct 

system which is located in the slab to a location above the first story ceiling. Since the existing 

oil furnaces are downflow air type, this project will require changing the existing furnaces with 

an upflow air type furnace. Since this project requires changing the furnaces, only the 

incremental cost to change to a gas furnace is being considered in the economic analysis. 

In order to serve Dogue Creek Village with gas, the existing 10" main gas line located along 

Mount Vernon Road will be tapped. A typical layout of the distribution gas line system will 

consist of a 4" line that will be installed at Gillespie Road until Barlow Road where a 3" line will 

be installed. Then, 2" lines will be installed around Fenner, Maloney, and Moyer Roads. A 

1" line for each 2 units will be installed for each building. All of this work will be done by the 

gas company. Then, a 3/4" line will be installed inside each unit and connected to the furnace 

and water heater, which will all be paid for by the Government. 

10.15.3 ECIP Analysis Summary 

ENERGY SAVED (MBTU) 
COST 
(INCL. 
SIOH) ELEC   PJL GAS TOTAL SIR 

SIMPLE 
PAYBACK 

$205,446 3,680 12,605 -16,308 -23 3.84 2.9 
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10.16 Buildings 2600-2787 (Woodlawn Village) 

10.16.1 Building Description 

General: Woodlawn Village consists of 143 buildings (Buildings 2600 to 2787) which have a 

total of 444 units. These buildings are multiple family units. There are five typical building 

configurations with five different types of typical units. 

The buildings are two story with either two, three, or four units per building. The buildings are 

wood frame construction with siding and some face brick. The buildings were built in 1980-81. 

Mechanical Systems: A typical unit is heated and cooled with a split-system electric heat pump. 

The heat pumps are about 10 years old with an expected remaining life of 5 years. The domestic 

water heating is provided by an electric water heater which is at the end of its service life. The 

indoor section of the heat pump and the water heater are located in a closet type area. The heat 

pumps and domestic water heaters appear to be in good condition. 

Typical Units: There are 5 different types of typical units. These typical units have been 

designated based on their location in the building and their size. 

The description of the five typical units is as follows: 

Type 1 - Upstairs Unit 

2 bedroom, 1 floor, 1,452 square feet 

Type 1 - Downstairs Unit 

2 bedroom, 1 floor, 1,452 square feet 
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Type 2 - Exterior Unit 

4 bedroom, 2 floors, 1,852 square feet 

Type 2 - Interior Unit 

4 bedroom, 2 floors, 1,852 square feet 

Type 3 

4 bedroom, 2 floors, 2,073 square feet 

Building Configurations:   There are five types of buildings based on the type of units in the 

building and the number of units per building, as follows: 

Typical Building 1 

This type of building has 4 units with each unit having 1,452 square feet, with the following 

units: 

Typical Unit 1 - Upstairs, 2 units in the building 

Typical Unit 1 - Downstairs, 2 units in the building 

Typical Building 2 

This type of building has 2 units with each unit having 1,852 square feet, with the following 

units: 

Typical Unit 2 - Exterior, 2 units in the building 
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Typical Building 3 

This type of building has 4 units with each unit having 1,852 square feet, with the following 

units: 

Typical Unit 2 - Exterior, 2 units in the building 

Typical Unit 2 - Interior, 2 units in the building 

Typical Building 4 

This type of building has 2 units, with each unit having 2,073 square feet, with the following 

units: 

Typical Unit 3 - 2 Units in the building 

Typical Building 5 

This type of building has 3 units, with each unit having 1,852 square feet, with the following 

units: 

Typical Unit 2 - Exterior, 2 units in the building 

Typical Unit 2 - Interior, 1 unit in the building 

10.16.2 Fuel Conversion 

Under this ECO the replacement of existing electric heat pumps, and water heaters by gas fired 

furnaces and water heaters is considered. For this analysis, the existing all electric system is 

considered as Alternative I and the proposed gas fired equipment is considered in Alternatives 

IIA and IIB. 

96 



Under Alternatives IIA and IIB, the existing electric heat pumps will be removed and a gas 

furnace will be installed for heating and new air conditioners will be installed for cooling. The 

existing electric domestic water heaters will be replaced with gas fired domestic water heaters. 

Under Alternative IIA conventional gas furnaces with an efficiency of 84% were evaluated while 

Alternative ÜB evaluated high efficiency (92%) furnaces. 

In order to serve Woodlawn Village with gas, a distribution gas line will be installed. A typical 

line layout of the distribution will consist of a 4" line around Plantation Drive, with 3" lines 

tapping into it for the various courts. A 2" line will be installed around each court and a 1" line 

will be installed for each 2 units for each building. Then a 3/4" line will be installed inside each 

unit to be connected to the furnace and water heater. In addition, it will be necessary to install 

a vent chimney for the gas furnace and water heater which will require some architectural 

modifications. 

10.16.3 ECIP Analysis Summary 

ENERGY    SAVED  (MBTU) 
COST 
(INCL. 
SIOH) ELEC GAS TOTAL SIR 

SIMPLE 
PAYBACK 

Alternative IIA $1,864,793 17,205 -26,596 -9,391 0.72 11.6 

Alternative IIB $2,757,556 13,577 -21,468 -7,891 19.0 19.0 

10.17 Summer Steam Use Evaluation 

In the 300 area buildings, namely building numbers 307, 309, 317, 327, 331, 334, 357, 362, 

363, and 365, summer steam requirements were evaluated. Four alternatives were considered 

and are as follows: 

Alternative 1. Install a new boiler at the central heating plant #332 to handle only the summer 

load allowing the large boiler to be shut down. 

97 



Alternative 2. Install a new boiler at each building for summer load allowing central heating 

plant #332 to be shut down. 

Alternative 3. Install a new steam and condensate main, sized for summer load, from the central 

heating plant #1422 to the 300 area distribution system allowing the central plant #332 to be shut 

down. 

Alternative 4. Install a new steam and condensate main, sized for year-round load, from the 

central heating plant #1422 to the 300 area allowing the central plant #332 to be permanently 

closed. 

Alternative 1 was discounted as a viable ECO when the computer estimated peak loads for the 

ten buildings indicated, selection of a new central plant boiler for mid-April through mid-October 

use to be within twenty percent of the boiler horse power of the smallest existing boiler in the 

300 area plant. It was evident that the possible savings that would result from this alternative 

would not justify an addition to the plant or even the removal of an existing boiler and 

replacement with a boiler sized for the summer steam requirement. 

Alternative 2 proposes the installation of a local boiler at each building, sized for the non-heating 

months, allowing the 300 area central heating plant at Building 332 to be shut down for half the 

year. Buildings 309, 327, 331, 357, 363, and 365 require the construction of a small mechanical 

room addition, adjacent to the existing building, to house the required heating equipment. 

Buildings 307, 317, and 362 appear to have adequate space in their existing mechanical 

equipment rooms to house the summer heating equipment. Building 334 will have an oil fired 

hot water heater installed in a space currently used for storage. A masonry partition with a 

labeled door is proposed, creating a small equipment room. Underground oil storage tanks with 

leak detection equipment is proposed for all buildings except 331 and 365. 
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Investigation revealed that eight of the buildings use sufficient summer steam to warrant local 

boiler placement. Buildings 334 and 365 only use summer steam for domestic hot water heating 

for which oil fired hot water heaters are proposed for the non-heating months. 

Alternatives 3 and 4 did not meet the ECIP qualification tests and are therefore not 

recommended. 

During the compilation of final data for these alternatives it became evident that a discrepancy 

existed between steam produced vs. steam being used in the ten buildings listed during the non- 

heating months. Subsequent inquiries directed to the base energy office about the possibility of 

additional 300 area buildings using steam during the non-heating months brought a response, 

after checking, that seven other buildings were believed to require steam all year for domestic 

hot water heating. The energy used by these additional buildings has been excluded and the 

addition of summer water heaters should not affect the ECIP tremendously. However, it is 

suggested that the additional seven buildings be investigated before Alternative 2 is implemented. 

Following is the summary of ECIP analysis: 

ENERGY    SAVED    (MBTU) 

COST 

(INCL. RESID. DIST. 

ECO SIOH) ELEC. OIL OJL TOTAL 

Local 

Boilers $575,562        566 49,595 -19,702 30,459 

SIMPLE 

SIR       PAYBACK 

11.6  • 2.1 

1422-300 

Area 

Summer        1,368,180      658 -1,595 -937 .69*     18.9 

1422-300 

Area 

Year-Round   1,465,057     1,052 -4,677 

*  Does not meet ECIP non-energy qualification test. 
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-3,625 1.2*     10.4 
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1. Jffilir ASCRIPTION ß£ H2EJ<:  The Architect-Engineer (AE) «hall: 

1 1 Revieu for general information the previously completed Energy En- 
gineering Analysis Program (EEAP) study and any other energy studies which 

were performed at this installation. 

1.2 Reevaluate selected projects and energy conservation opportunities 
(ECOs) from the previous studies to determine their economic feasibility based 
on revised criteria, current site conditions and technical applicability. 

1.3 Evaluate selected ECOs to determine their energy savings potential 

and economic feasibility. 

1.4 Perform a limited site survey of selected buildings ** detailed In 
Annexes Al, A2, & A3 as miui to Insure that any specific methods of energy 
conservation which are practical and have not been evaluated in any previous 
energy study have been considered and the results documented. 

1.5 Provide complete programming or implementation documentation for all 

recommended ECOs. 

1.6 Prepare a comprehensive report to document the work performed, the 

results and the recommendations. 

2. ££g£EAl 

21 Other'studies performed under the EEAP have been performed at this 
installation. Criteria for both the study and the resulting documentation has 
changed since the previous study was coapleted. This study is intended to 
reevaluate selected projects from the previous study which have not: been 
iapleaented nor programmed for iapleaentation and to consider specific ECOs in 
buildings and areas that aay have been overlooked previously or recently Iden- 

tified. 

2.2 The information and analysis outlined herein are considered to be 

■ininum essentials for Adequate performance of this study. 

2.3 The" AE shall ensure that all methods of energy conservation which 
will reduce the energy consumption of the installation in compliance with the 
Energy Resources Management Plan including those listed in Annexes Al, A2, & 
A3 have been considered and documented. All methods of energyejlmprovements of 

■operational methods and procedures as well as the physical facilities. All 
energy conservation opportunities which produce energy or dollar savings shall 
be documented in this report. Any energy conservation opportunity considered 
infeasible shall also be documented in the report with* reason? for 
elimination. rt H"- "f grngrr1 -^»"'»Hnn nppnrmM Hon rECOal fee be—»e*d 
whon o"nluntln& rr?Mf<w >'"nrf^"[:<? nr  "TPB«; U  Inrlndod ac Annuntis Al. A2,  & 

shall he a&r?Sidertzx /fiJC'/vctifi/t t 



A1     A?     and A3  contain a  list of ECOs  specifically 
*e   tMr   rrpe       AnnexesAj^-gJsf ^,  shall be     consldered    and    the 

for    this     Installation.       H I pn« ||uL  lllLL1|Jtd 
evaluation of each ECO documented in the  report,     .U.LLL   ^^J^'    " ,.,„,„. 

pppnrfnn  Her     nrn     nddrrrrndln  fhorenort. ^     ^     „^„tf/jc 

»»:^^^ :r;x%;;;Tft^ti^t!Sat 

1 L The study shall include the energy consuming buildings or areas 
listed in Annexes M, A2, & A3. The work in the areas may be reduced somewhat 

by building repetition. 

2 5 The study shall consider the use of »11 energy sources. The energy 
sources „y include electricity, natural gas, liquefied petroleum gas. bulk 
Mother'oil product,, steam when procured, gasoline. -^£- «- j^ ft? 

2.. The -Energy ^^0^^;-^^,:™^!^";; 
described in letter.from Jf^-TO. ojttd H Apr    fc '     ale aMlvM, of 

■endatlon System (EIRS) bulletin. 
-i -. «.n«mm1ties determined to be technically *nd 

2] ^rV .Tble^IU b ^Tveloped "to pro" cts acceptable to Install.- 
economically fe.slbl«' •£" ^£eoaMning similar ECOs into larger packages 
vMch'tiriTualif^for"ECIF or'MCA funding' and determining, in coordination 
:fth instilUtion^ersonnel. the appropriate packaging and indentation ap- 
proach for «11 feasible ECOs. • 

2 8  Project« which qualify for ECIP funding shall be identified, separately 
listed, ind prioritized by-the Savings to Investment Ratio (SIR). 

2.9 All feasible non-ECIP projects shall be ranked in order of highest to 

lowest SIR. 

" 10  At tun  ' ■»■"■""■" C»'»* Cumulation «uJ Hauegfatnt (ECAH) 

■however, SCAM is alts »emt. 

3. ZR2ÜCJ HnflnCEMEPT « .    * 

:i/rÄue»   " A.r^i'ti-i *.iqi v t-.dut.ix *•«•»•««.£ 
l^Mr,»  Th. AE's designated prelect sianager shall be approved by the Con 
tr. Una oSicir prior« commencement of work.  This designated individual 
Jhall X responsible for coordination of work required under this contract. 

2 



T,..   concern,  C£nr:vm   *.lf«.   . jr.J;c«   «~.«   »   »—/ .Si 

**'T  . n.f«B„ AHlstanu  The Commanding Officer at each installation 

this contract. 

_.. .r .Vi.ll make no public announcements or 

except as authorized by the Contracting Officer. 

■» L    «..Mr,«  Meetings will be scheduled whenever requested by the AE or 
3.4 ttSJLlinii.M«tings wiii questions or problems encoun- the Contracting Officer for the resolution or q ^ d#    Md 

t.red in the P«f°rmance o£ *J ^Und 2d participate in .11 meetings 
representative(s) .hall be «quired tolC"n° •   J     directed by the Con- pertinent to the work «quired under this contt   dtre     7 

tracting Officer.  These meetings, if necessary, are 
presentation and review conferences.        < 

3 5 Site Visits. Tr«"»ett0"5- *^ JTT^fftli^tgng- The AE shall visit and 
tap.;UJÄtlSä^l?SS?^ project as necessary and required during 
the preparation and accomplishment of the work. 

3.6 Records 

reproducible copy of the racords. 

3 6 2  The AE .hall provide a r.cord of requests for and/or receipt of 

, -,  ,    *     Th. AE and the Government', .representative »hall conduct 
3-7 ,lDSf^e"rvi?ws ^it^ the Director of Engineering and Housing before 

entry and exit i«"^^™,,,, afcer conpletion of the field work.  The 

rovrrnm!n:"\:pr«:nta1"e1:han .chedule ^interviews at l.ast one week „ 

advance 



*  7 1  Entrv  The entry Interview «hall thoroughly brief and describe the 
3.7.1 Entry.  Th'I? survey and shall be conducted prior to commencing 
ÄfffÄ  *- ^IU   Che interview shall cover the following 

points:. 

a. Schedules. 

b. Naa.es of energy analysts who will be conducting the site survey. 

c. Proposed working hours. 

d. Support requirements from the Director of Engineering and Housing. 

1 7 5 Exit The exit interview shall include a thorough briefing 
, *l<       -C. 7r*,M surveyed and probable areas of energy conservation.  The 
Sr.S^.Sl'lU." ,SoUUceiy;dlnputP.nd advice fro» the Director of Engineerin, 

and Housing. 

„BUT.„ AWn- MAtERlALS  All services, materials (except those specifi- -^n^rx* rsÄ SE. ASS:; 
. _„„_ nnrromrTATlOl» All energy conservation opportunities (ECOs) vhich 
k. J^bJ?coSSSll o. Induced 1„ on. of th. f=llo»lnS cc.sories end 
presented In th« report »s »ueh: 

5  1     PCTP  Ptolottl       To  ,'u.Ufy «s  «n ECIP project,   «n  ECO    or  several 

then  »00  000     .  ««J^»  •£.' ~£ ££ .'   £ E£ "ndtolly housln, 

criteria,   complete prograaains life  cycle  cost  analysis   sum- 
documentation .»11 consist ^ ^^^^ lht nuabers presented), 
»ary sheet(s) (with n,c""^ **' <JDB) A Ufe cycle cost analysis sugary 
and a project development brochure (FDB). A in *v.rall project when more 
sheet .hall be developed for "ch *'°/"*/" "^StaYfti the previous 
than one ECO is combined. For^ proj«cts■?* "?;.'^0^ ort*ln*l calculations 
.tudies the »«5**;" -^J^nS «2. Si nal 'caUuUtfons and analysis, 
and analysis, w

v
lcV^ Pd/ta shall include as much of the following «s is 

In  addition,   the  backup   d«t.a   sh.IUn^«   »s was  developed under   in 
available: the l«»«« ™£ £p™j.ct(s), the.nergy to cost (E/C) 
the previous study, ^^l^l^^Jt9^^t\ntwvUTtfmazlMtm (CWE) . 
ratio the benefit "J^^J^^Xn be included as part of the 
S^'J^i.'pSS-. o^ tShis information is.,* provide a ..ans to prevent 
duplication of projects  in any future reports. 



5 2 Non-ECIP Projects. Projects which normally do not Beet ECIP 
„,':. buTwhlä have an overall SIR greater than one shall be documented. 
S 'c « analysis sugary sheet shall be completed through and In- 
Uudlnf line 6 lor .11 projects or ECO,. Each shall be analyzed to determine 
if they .re feasible .ven If they do not meet ECIP criteria. These ECO. or 
projects »ay not »eet the nonenergy qualification test For projects or ECOs 
which ...tthli criteria, the life cycle cost analysis summary sheet, com- 
pletely filled out, with .11 the necessary backup data to verify the numbers 
Lesented, a complete description of the project and the simple payback period 
5h.ll be included In the report. Additionally, these projects shall have the 
necessary documentation prepared, in accordance with the requirements of. the 
•Government's representative, for one of the following categories: 

a. Quick Return In Investment Program (QRIP). This program Is for 
projects which have a total cost less than $100,000 and a simple payback 
period of two years or less. 

b. OSD Productivity investment Funding (OSD PIF) This program is for 

projects which have '* total cost greater than $100,000 and a simple payback 

period of four years or less. 

c." Productively Enhancing Capital Investment Program (PECIP) This 
program is for projects which have a total cost greater than $100.000 and a 

»imple payback period of four years or less. 

The above programs are all described in detail in AR 5-4. Change No. 1. 

d  Regular Military Construction Army (MCA) Program.  This program is for 
project, which have a total cost greater than $200 000 and a . »pU W - 
period of «ight to twenty-five years.  Projects or ECO, which qualify for this 
«ogram .hall be economically analyzed in accordance with the requirements for 
Special Directed Studies in Engineering Technical Utter (ETL) 1110-3-332. 

a  Low Cost/No Cost Projects.  These «re projects which the Director of 

Engineering «nd Housing c.n p.rforn uaing his resources. 

' 5.3 Hnnfeaslble ECOs. All ECOs which the AE has considered but which are 
not feasible, .hall be documented in the report with raasons and justifica- 

tion, .howing why they were rejected. 

6 DETAILED SC0P.E QI H2BK- The general Scope of Work i« intended to apply to 
LtSSriffort* 1for alTArmy installations included under this contract: ex- 

cept a. .odified by the detailed Scope of Work for "'l™^*1/™**11*- 
tion. The detailed Scop« of Work is contained in Annexs«^/,/7X ^3 

A - 
7. KOBE IP. 8£ ACCOMPLISHED. 

7 1 Review Previous S_£lidlej. The AE shall review for general information 
the previturVEAT^T alotTvith any other energy .tudie, performed .t the 
Instillation. This review should acquaint the AE with the work that has been 
performed previously.     Much of  the  information the AE »ay naed to develop  the 



rrr, . ,kl, orol.ct »ill bt cont.ln.d In the previous itudU». The ,urv,y 
22 .««"iJÄ prVvlous ,tudy .hould b. vet, h.Ipf-1 to oh, results of 

this study. 

. _  . „_ "•; TV. AE shall «evaluate the projects 
7.2 Eeevaluais fiel^J ff^fH" Sesfprojects and ECOs are projects 

»nd ECOs listed In Annexes Al, A2. fc AJ. in ? d
J
b that have not been 

*nd ECOs that the previous study has ^entltiea Ject or EC0 Is 
accomplished or only parts have been a co.pll.h.d fcIf ^P J „ £co 

acceptable as Is, that is there ■« ™ * be accepted as accurate 
the energy savings shown in the P"^^S.P"J

tlBates
;
8hall be updated based on 

but the energy cost and cons ruction cos « ^J«^^ the project ßhali 
the most current data available. «"J n . If the project or ECO is 
then be analyzed based on current J"P «iteria  It t  p j ^ 
basically acceptable but some of the ^Jlng l^S,Mry

B
changes shall be 

been deleted or new ^Jldlnge ™.«y SS; and construction costs shall be 
■ade to the energy saving, the «"«§£ "^^ then be anaiyZed using current 
updated and the revised project or ECO shall th n      *rous chan    Bade 
ECIP guidance. If the original ProJec' " J™.n*J Deln_ inaCcurate, but the 

to it 8so that all of the ^"^/.SK S. L rt"" d™l°* *"  pr°JCCt 

gr^s-S4tl^ c
rr

ent ECIP BUidance- These 
Jrolect. .hall be separately listed in the report. 

^* 
„e^. These ECOs shal 1 be analyzed in d *^ ^deter»^ ^^ ^ 
Savings to Investment Ratios (SIRS) »"•" pro1ects «ay not be avail- 
guidance. The ^^^^^S^^ S°i^ any necessary in- 
able, requiring X\£n olUld. -H data and calculations needed to support 
formation.. The AE shall provide an u* eiearlv stated. Calculations 
the recommended ECO. All r^*1™*^*^.^™ figured. Calcula- 
shall be prepared shoving how *£ .^'I^^L*%„ \ht Arst assumption 
tions shall be an ordsrly »tep-by-step P"J",S1 „nufacturers catalog 
to the final number. D»«^"* ?'J^ ^ be included. A life cycle 
cuts, pertinent drawings«and »^hes ^„^r each ECO and included as 
cost analysis .umrnary sheet ^^^^ttuid replace the existing heat- 
part of the supporting data. J« ECOs ""£» "° teB

P
0r significantly change 

•i„gl- ventilating, and • VÄtl.o^ ^ VOlUBe ^ 
it (such as converting * »u4tizone •y»"B .Nation to analyze the system 
.y.tem» the AE is required to run « t^™^™?^™^«* «odel- 
.nd to .determine the energy •**«»- £ oned or "ir conditloned'only build- 
Ing applies only to heated and air f™*"*0"'* J^* buildings in excess of 
ings which exceed 8.000 square feet "^^.«1 an.lvze the building on an 
20?000 square fe*t.  The computer PW«" -^ «jlj» *^\Q  sinu

g
Ute an 

hour-by.hour basis »f •' ^J.^.^iJjS^d. Analysis andrstem T^r- 
hour-by-hour analysis. Un

1
1*" "'i,^ /hall tubmit a sample* computer run 

modynamic (B1AST) Progr« ^ used, the AE^ .h.11 ^ ^ ^ ^   of ^ 

• ..thodonioVyP.nda:n rg^ Ui.SK ei-blllÄ.. for-^proval by.the Contracting 
•ethodology and energy • the program for analysis. The computer program used 

«stCebe 'curable6 to Ihe^lIsT program, 'lb. use of the .LCC1D computer 
program may be used if requested in writing. 



-i  A Porfnr™ m  United Site Survey. The AE «hall conduct a United site 
.urv y to

IÄte\h^dln!i oT^as listed In Annexes Al, A2 * A3  The 
llTt    of ECOs In Annexes Al. A2, & A3 shall be used when evaluating these 
building or areas.  This list is not intended to be restrictive but only to 
assure that these opportunities, as a minimum, are considered, discussed and 
documented In the report. The AE »ay be aware of other ECOs not included in 
Annexes Al. A2, & A3 that will produce energy, manpower or dollar savings. 
These shouid be evaluated the same4 as the other ECOs.  Each of the items 
ahall be considered and discussed In the report. Those items on the list 
which are not practical, have been previously accomplished, are inappropriate 
or can be eliminated from detailed analysis based on preliminary analysis 
«hall be listed in the report along with the reason for elimination from 
further analysis.  All potential ECOs which are not eliminated by preliminary 
considerations shall be thoroughly documented and evaluated as to technical 
and economic feasibility.  The AE shall obtain all the necessary data to 
evaluate the ECOs by conducting a site survey  However, the AE is ^couraged 
to use any data that may have been documented in a previous study.  The AE 
.hall document his site survey on forms developed for the survey, or standard 
forms,  and submit • "these completed forms as part of the report   All test 
and/or aeasurement equipment shall be properly calibrated prior to its use. 

7.5 Provide Programming £1 ^1 «mentation Dpcunenmlo".. For projects or 
ECOs -«evaluated or developed during this.study, complete programming or ia- 
plenentation documentation shall be prepared by the AE. 

7 5 1 Programming Documentation. For projects or ECOs which meet EC1P 
criteria and which the installation wants to submit as «n EC1P project, com- 
plete programming documentation shall be prepared. Conple»e programming 
documentation consists of DD Form 1391. Project Development Brochure (PDB) and 
supporting data. These forms shall be separate from the narrative report 
They shall be bound similarly to the final report in a manner which will 
facilitate repeated disassembly and reassembly. 

7 5 11 Military Construction Project Data (DD Fora 1391). These docu- 
ments »hall be prepared in accordance with AR 415-15 and the supplemental re- 
quirement, in Annex C. A complete DD Form 1391 «hall be prepared for each " 
project. The form «hall include a statement that the project results from an 
EEAP .tudy. Documents .hall be complete as required for submission to higher 
DA headquarters. These programming documents will require review and «Ign*- 
tures by the proper installation personnel. All documents shall be completed 

except for the required signatures. 

7 3.1.2 Project Development Brochure (PDB). Preparation of the PDB re- 
quires the AE to delineate the functional requirements of the project as re- 
lated to the specific «ite. The AE «hall prepare PDBs in accordance with 
AR 415-20 and TM 5-800-3. Most projects will not require all«the fortf* and 
checklists Included in the Technical Manual (TM). Only that information 
needed for the project «hall be included. The PDB-I format described in the 
TM «hall be used for whatever information is needed. 



t^    ■ 
*> ►-^<«r,  Vnr  feasible oroiects or ECOs which 7 5.2  Implementation Documentation.  For leasioie P"J 

rhe oröeramminE documentation.  tacn project wi ». _i»-*-u     J 
tne progr«mai.n6 „v,.M.. reouired economic justifications, sketches, and 
Ä^l« Ä in the Report.  The documentation re- 

«!L« will b. as determined by the Government's representative.  Documenta- 
quired will be *s deter™ln"  „terries listed in paragraph 5.2.  For the 

Si?? 'OS'D Vlt Ind PECIPprojects documentation shall be prepared in accor- 
QRIP, OSD PIF and PEC1F ProJ*c"' , chance No 1. A sample implementation 
«Unce with the requlre«nt5 of AR 5-4 Ch«£ »»• l   „nufacturers data and 

* 1 y -Jhis samnle .hall™ submitted with the interim submittal. This 
proval.  This sample snail oe_s iBplementation documents are 
«ample shall be approved before any other lBp   selecCed for the safflplc 

Ä f.r *•££;^i;rr TSTää £ 
curacy of cost estimates and energy savings «-- r  ->     . 
curacy oi. ww . .. .  <  accordance with paragraph 7.5.1 except that 

fpfmation shall be provided: 

a. Brief description of the project. 

b. Brief description of the reasons for the modification. 

c. Specific instructions for performing the modification. • 

d. Estimated dollar and energy savings per year. 

..  Estimated -umhours and labor and materials costs  Costs ■£" ■>• "J" 

th! Illoc »cclc* ««fictions .«y b. d.v.lop.d on . p.r «nit kuli. An 

SLjtri; Sä « äS««TS-« .s^r.rs.-'siss.^^w 
.»» tr.ps on .n " »•«**;.J"t„,bl. cth.r th.n p.r unit »odlfictions. 
'.£.„ VhV.V;^r^"bn1ror.otlb.lho.iInVhth. .bo,, inf.t-tlon .h.U be 
prepared and included In the report. 

7   6     «n^ttals.   pr.«.nr.ations   IXld  ESZiews..      The  work  •«ompllih.d 

to  installation,   command,   and other Government personnel.     During  the  presen 

8 



ration, the personnel In attendance shall be given «pi« opportunity to ask 
questions ank discuss any changes deemed necessary to the study A review 
inference will be conducted the same day, following the presentation Each 
comment presented at the review conference will be discussed and resolved or 
action items assigned. The AE shall provide the comment, from .11 rev ewers 
«nd written notification of the action taken on each comment to all reviewing 
agencies within three weeks after the review meeting. It is anticipated that 
••eh presenftion «nd review conference will require approximately one working 
day The presentation and review conferences will be at the installation on 
the date(s) «gree*ble to the Director of Engineering and Housing, the AE and 
the Government', representative. The Contracting Officer »ay require a resub- 
»ittal of any document(s), if .uch docuaent(s) *re not approved because they 
.re determined by the Contracting Officer to be inadequate for the intended 

purpose. 

7 6 1 Interim Submittal. An interim report .hall be submitted for 
review'after completion of the field «urvey and an analysis has been performed 
on all of the ECOs. The report .hall indicate the work which.has been ac- 
complished to date,''illustrate the methods and justifications of the ap- 
proaches taken «nd contain a plan of the work remaining to complete the study 
Calculations showing energy and dollar «avings «nd^SIRs of «11 the ECOs shall 
be included. The .imple payback period of «11 ECOs «hall be calculated and 
.hewn in the report. The AE .hall submit the Scope of Work «nd any modifica- 
tions to the Scope of Work «s «n «ppendix to the report. A narrative summary 
describing the work and results to date «hall be a part of this »ubmitt.l. 
During the review period, the Government'« representative .hall coordinaBe 
with the Director of Engineering and Housing and provide the AE with direc- 
tion for packaging or combining ECOs for programming purposes.and also indi- 
cate the fiscal year for which the programming or implementation documentation 
.hall be prepared. A «ample implementation document (DA Form 5108-R, «ketches 
«nd m.nuf«cturer« data," life cycle cost «n«lysis «umm.ry «heet and supporting 
data) for one project «hall be .ubmitted with thi. «ubmitt.l for review and 
«pprov«l. The survey forms completed during this «udit «hall be «Emitted 
with this report. The «urvey forms only may. be «ubmitted int final form with 
this «ubmittal. They «hould b« cl.axly m*rked «t the time of submission that 
they »re to be r«t*ined. They «h*U b« bound In « «t«nd«rd three-ring binder 
which will «How repeated disAssembly «nd r«*ss«mbly of the m*ter.i»l contained 

within. 

7 6 2 Prefinal Submitt*l. The AE «h«ll prepare «nd .ubmit the prefinal 
report'when «11 work under this contr.ct i« complete. Th« AE sh*ll «ubmit the 
Scope of Work for the inst*U«tion .tudied «nd «ny modific«tions to the Scope 
of Work «s an «ppendix to the «ubmitt*l. The «port «hall contain a narrative 
«ummary of conclusions and recommendations, together with «11 raw and support- 
ing data, methods u«ed. «nd «ources of inform«tion • The report «hall in- 
tegrate «11 ««pects of the «tudy. The report «h.ll include «n order of 
priority by SIR in which the recommended ECOs should be «ccomplished The 
«ynergistic effects of *11 of the ECO« on one «nether «h«ll have been deter- 
mined «nd the r.«ults of the origin«l c«lcul«tions adjusted «eeordingly. Com- 
pleted programming and implementation documents for «11 recommended P«J»C" 
«hall be included. The programming «nd iaplement«tion document« shall be 
ready for review and «ignature by the installation commander.  The prefinal 



1 K „A Fvecutive Summary and all appendices shall be bound 
report, separately ^^.^"^yTil allow repeated disassembly and reas- 
in standard three-ring binders which w^l £ \Q  include (a) a separately 
sembly.  The prefinal submittal »hall be arr g accomplished and 
bound Executive'Summary to glv. a brief ^jrj^^.«, „ »uCh as possible 
the results of this study using graphs, «"" /^i™ r.porc containing a 
(See Annex D for minimum r«quIr«cw«M>. Cb> Ä« n«^*tl P d-.crlbl *ln 
copy of the Executive Summary .t the beginggof th. £ appendices t0 
detail what was accomplished and the resui" " «.terlal »nd (d) the program- 
Include the detailed calculations and all b"^ «^i^jj«, /nd 

g
EC0s 

»ing and implementation document.tiom  Ul»t or a   P -> and 

developed during this atudy .hall *« ^g*1" ^ „s\ analysis summary 
shall include the Ml^J^J^f^^ll^gj  savjgs (type and 
sheet:  the cost (construction plus SIOH). tne w       ^ ^  ^ 

is programmed and the programmed year cost. 

, , , „.  i c K»<ri-*l  Anv revisions or corrections resulting from com- 
7.6.3 Final Submittal.  Any "™"™  _e_orc er during the presentation 

«nts made during the *"£?«^J?£^IM th. fin/l repLt. These 
and review conference .hall be incon>>ra-e enC     ; Mth  aay be 
revisions or corrections »ay be l" ™**°™ volumes. Pen and ink changes 
inserted in the prefinal report, or «»plete new £*« 4re t0 be. 

or .rrat. .heets will not be «*•£•"•• "final «"mittal that the sub- 
issued, it .hall be clearly ■«"*•*'* *'•**'^'^7 comments made during 
.itted documepts will be changeonly to -^ ^f^ ^ ^ ciBe of th. 
the .prefinal conference and that the ™iuae n    ire resub. 
prefinal .ubmittal^ .hould be ^^^^^^^U they'shall be in 

S^d
04S^\ÄT^f^l contain.ll fe formation presented in 

placement pages 

yr 
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ANNEX A3 

Detailed Scope of Work 

for an 

Energy Savings Opportunity Survey (ESOS) 

at 

Fort Belvoir, Virginia 

Pages A-l thru A-6 

The following detailed requirements amplify, modify, or add to the referenced 
paragraphs of the General Scope of Work for the subject study. 

1. 2.6 Use an SIOH-value of 5.52 in ECIP Guidance, Life Cycle Cost Analyses. 

2. 3.0 Add the following: 

Point of contact for Ft. Belvoir, VA is: 

Commander 
U.S. Army Military District of 
Washington 
ATTN:  ANEN-RM, (Mrs. Joan Johnson) 
Fort Lesley J. McNair, Washington DC ' 
20319-5050 

Point of contact at Baltimore District is: 

COMMANDER 
U.S. Army Engineer District, Baltimore 
ATTN:  CENAB-EN-D (Mr. James Hawk) 
P.O. Box 1715 
Baltimore, Maryland 21203-1715 

3. 7.5.1.2 Delete all contract requirements for a Project Development 
Brochure (PDB) at this installation. V 

4. 7.5.2 The fiscal year to which all projects should be estimated for , , , 
programming or implementation documents shall be JT P2 d<£/&**Jtl/Ast-Cf £2+ r4^ 

5. 7.6 Add the following schedule requirements:  The work and services to be 
provided by the contractor under this contract shall be performed within the 
indicated number of calendar days: 

A-l 



a. NTP to Interim Submittal Report 

b. Interim Review Conference 

c. Interim Report Approval 

d. Prefinal Submittal 

e. Prefinal Review Conference 

f. Prefinal Approval 

g. Final Submittal 

122 Days 

163 Days 

164 Days 

250 Days 

293 Days 

294 Days 

324 Days 

6. 7.6.3 All l-rii irtnHnnc fnr_rb° f<"ai -report to the UBing-ag£JBcy_shaJ_Lbe 
aubmitseii uu a spr+adshaot format—^eppy dick.—Iha format will be deterg-tned 
during nt&citiations-L The flwl report to tho ujing-ngrnry shall rnns1st nf 

7. 7.6.4 Submittals of reports and minutes shall be transmitted directly to 
the agencies listed below In the quantities noted.  An informational copy of 
all transmittal letters, shall be provided to CENAB-EN-D. 

Reports 

A 
A 
3 
A 
5 

Agency 

USALEA, DALO-LEP 
USACE, CEEC-EE 
CENAB-EN-D 
CENAD-EN-MM 
ANEN-RM 

Submittals will be mailed to : 

COMMANDER 
USALEA 
ATTN:  DALO-LEP (Mr. Keath) 
NCAD 
New Cumberland,. PA 17070-5007 

COMMANDER 
HQUSACE 
ATTN:  CEEC-EE (Mr. Beranek) . 
Washington, DC 20314 

COMMANDER 
U.S. Army Engineer District, Baltimore 
ATTN:  CENAB-EN-D (Mr. Hawk) 
P.O. Box 1715 
Baltimore, MD 21203-1715 

Minutes 

2 
1 
1 

Executive Summary Only 
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or 

COMMANDER 
USAED, North Atlantic 
ATTW:  CEKAD-EN-HM (Hr. Elkstrems) 
90 Church Street 
New York, NY 10007 

COMMANDER 
U.S. Army Military District of Washington 
DCSEH ATTN: ANEN-RM (Mrs. Joan Johnson) 
Fort Lesley J. McNair 
Washington, DC 20319-5050 

8.  The buildings and ECO's to be surveyed are listed on the enclosed matrix. 
Clarification notes for the ECO's are as follows: 

«•  Alternate Fuel Study - The existing buildings are heated and cooled 
with electric heat- pumps.  The A/E shall investigate all ECO's to determine if 
these buildings can be economically heated by gas and utilizing the existing 
heat pumps for air-conditioning.  A/E shall investigate all ECO's to determine 
if it is economical to install FM switches or exterior sensors for heating and 
hot water heaters. 

b. FM Switches - The existing central air-conditioning units are not part 
of the post energy monitoring control system.  The A/E shall investigate all 
ECO's to determine if is it economical to install FM Switches on these units o 
to incorporate them into the posts energy monitoring control system. 

c. DuSl Fuel -. The A/E shall investigate all ECO's to determine if these 
boiler plants can be economically fueled by using duS-1 fueled boilers.  A/E 
shall determine efficiency and aaacura aondonoatc return in his investigation 
of these ECO's.  The A/E shall include in these ECO's any savings by increasing 
the number of control points presently connected into the post's EMCS. 

d. Low pressure ßoilers - Existing buildings require high pressure steam 
for air-conditioning.  A/E shall investigate all.ECO's to determine if these 
buildings can be economically cooled by installing a low pressure boiler for 
summer cooling and hot water. 

e. Model Butldines - A/E shall model these buildings to determine energy 
efficiency and potential energy savings in accordance with paragraph 7.4 of the 

Scope of Work. 

f. Jce Production Storage - A/E shall investigate all ECO's to determine 
if this process can economically reduce the peak demand of electrical use 
during the cooling season. 

g. Stand bj£ Generators - A/E «hall investigate all ECO's to determine if 
this process can economically reduce the peek -demand of electrical use during 
the cooling season. 

A-3 



h  Evaluation of J^ilSZ Study  -  Reevaluate the ECO's of this studv .„H 
decennine the up to date economic savings to the Government. 7 "d 

imrniMminm mi  nil tarring of aoacurcmont equipment er dtvluts. 

identity all ECO s to determine if efficiency can be improved  The A/E  " 

LvL°esSiblThis
0 firniS? and ^r11/11 ftli of »easure^nt-equipment or 

^days-in^L1:^ iS °Perational a11 y» «und.  Outages mJt S. scheduled 

A/E iL-it1?*01^ ^ ff^ * The exist^g buildings are heated by oil  The 
irfn  f iJnV!"igat* a11 EC°'S t0 dete^i^ if thele buildings can be 

m co
a y

f
he?ted ?y «V;  */E Sha11 ^"t=i«-f all ECO's to determine if 

boV^er^a"«'0 inStaU ^ SVitCheS °r nMw<  —o» for heatSfand" 

1.  All work in these buildings must be scheduled 10 days in advance. 

FortmBelvoririnvA f°J o'c^Mr^lV ^ reVi6Wed at ^^^  14A2 at f703>«fil lik,   £'     P-°-C- £f Mr' Faul Bruegueras at telephone number 
(703) 664-6251 between the hours of 9 a.m. and 3 p.m. 
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ANNEX B 

REQUIRED DD FORM 1391 DATA 

To facilitate project approval, the following supplemental data 
shal1 be provided: 

a.  In title block clearly identify projects, e.q. ECIP. 0R1P. 

etc. 

b.  Complete description of each Item of work to be «ccon.pl Ishec 
Including quantity, square footage, etc. 

c  A comprehensive list of buildings, rones or areas Including 
Oufldlna numbers, square foot floor area, des «g ^ed temporary or 
permanent, and usage (administration, patient treatment, etc.) 

n      List references, and assumptions, and provide calculations 
to support dollar anS energy savings, and Indicate any added costs. 

e.  Each, project shall be keyed to Identify maintenance and new 

work costs.* S 

(1) If a specific building, zone, or area Is used for 

exposure. t 

(2) Identify weather data source. 

(3) Identify Infiltration assumptions before and after 

Improvements. 

(4) Include source of expertise and demonstrate savings 
p,alffipd  identify any special or critical environmental conditions 
sucn :rPressCre%?atlonsh.ps. exhaust or outside air quantities, 
temperatures, humidity, etc. 

f  Claims for boiler efficiency Improvements must «öentlfy data 
to support Present properly adjusted bo! »er operat «°n ■"? **";«d 

S&fe.-SS?^ ^ke'Iccu^e SÄ^Ä-cT^V?- 
retrofit actions. 
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ANNEX C 

EXECUTIVE SUMHARY GUIDELINE 

1 .  IntroductIon 

?.  Bulldlnq Data (types, number of similar buildings, sizes, etc.) 

3. Present Energy Consumption, 

a. Total Annual Energy Used. 

b. Source Energy Used. 

Electrlcty - KWH, Dollars. BTU 

Fuel Oil   - GALS, Dollars, BTU 

Natural Gas - THERMS, Ddollars, BTU 

Propane   - GALS, Ddollars, BTU 

Other     - QTY, Dollars. BTU 

4. Energy Conservation Analysis. 

. ECOs Investigated. 

;, ECOs Recommended. 

• ECOs Rejected.  (Provide economics or reasons) 

, ECIP Projects Developed.  (Provide llst)# 

. Non-EClP Projects Developed.  (Provide list)* 

v , Operational or Policy Change Recommendations. 

* Include the following data from the Life Cycle Cost Analysis 
Summary Sheet»  the cost (construction plus SIOH), the annual enerpv 
savings (type and amount), the annual dollar savings, the SIR and the 
the analysis date.  For all programmed projects also Include the year 
In wnlch It Is programmed and the programmed year cost.  Show the 
simple payback period for all ECOs. 
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5. Energy and Cost Savings. 

.  Total Potential Energy and Cost Savings. 

Percentage of Energy Conserved. 

Energy Use and Cost Before and After the Energy Conservation 
Opportunities are Implemented. 

6. Energy Plan. 

.  Project Breakouts with Total Cost and SIR. 

Schedule of Energy Conservation Project Implementation 

A.  ~-0 



ANNEX D 

GOVERNMENT-FURNISHED DATA 

1.  The following data shall be furnished by the Government for use 
on this project! 

iJoT (a)  Energy Resource Management Pi an. v^ 

\(0    77—*  —-*£>   ETn nig 3 gg<.'u.ic er EIHIHL pnvtu 
■  'WllCt Heating"; Ql0-3-28£?   Energy Conservation»   and-4-4- 
rplJ1 ~  -   -    -  -        -   ~  -  * —~ 

.   (c)  Energy Conservation Investment Program (EC1P) Guidance, 
dated 25 April 1988 j CGHSC-FÜ-P /?jAts4.9q/ 

(d) TM 5-785. Engineering Weather Data, TM 5-800-2. General 
Criteria Preparation of Cost Estimates.-TM-5-800-3. Project 
Deve 1 opment Brochure.- 

i 

(e) AR—4+5—15, Military Construction Army (MCA) Program 
Development, AR 415-17, Cost Estimating for Military Programming! AR 
415-20, Construction, Project Development and Deslgh Approval; AR 
415-28, Department of the*Army Facility Classes and Construction 

' j        Categories; AR 415-35. Construction. Minor Construct I on»AR 420-10, 
j        General Provisions. Organization, Functions, and Personnel; AR llc27. 

Army Energy Program; and AR 5-4, Change No. 1. Department of the Army 
Productivity Improvement Program. 

(f) The latest applicable Engineer Improvement Recommendation 
System (E1RS) bulletin, for purposes of cost estimation. 

**i •* 
I1'•'" (h) An example of a correctly completed Implementation document 
•M«'»uii        for a non-EC IP project. 

D-l 
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FUEL RATES 



^T^T^'"^"^^^^^^^^^^^^™' u"L ■  uumpuiij 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

I. APPLICABILITY 

This schedule is applicable to any Federal Government installation 
contracting for 1500 kW or more of alternating current electricity. 
Such installation served under this schedule may change to service under 
the Company's Schedule No. 6 - Large General Service, and vice- versa, 
effective with the meter reading date immediately preceding the receipt 
by the Company of the Government's written request for such change, if 
(1) the initial term of the applicable schedule has been satisfied; or 
(2) a change is made in the rate for service under either schedule. 
However, when an installation makes such change, the installation must 
remain on the then-selected schedule for at least one year after the 
change is made, regardless of changes in either rate schedule during 
such one-year period, other contract provisions to the contrary 
notwithstanding. 

II. SERVICE AVAILABLE 

The Company will supply the equipment necessary and will deliver to the 
Customer at a delivery point mutually satisfactory to the Customer and 
the Company, 60 hertz alternating current electricity of the phase and 
Company standard nominal voltage desired by the Customer at said 
delivery point, provided electricity of the phase and voltage desired by 
the Customer is available generally in the area in which electricity is 
desired. 

III. 30-DAY RATE 

A. KW Demand Charge 
First 1500 kW of Demand or Less        $16,683.78 
Additional kW of Demand 9   $  10.78 per kW 

B. Plus rkVA Demand Charge 9   $   0.15 per rkVA 
All rkVA of Demand 

C. Plus Energy Charge 
All kWh 9 2.165c per kWh 

(Continued) 

Electric - Virqinia Superseding Schedule Adopted 05-04-87 
Effective 07-01-87 

This Schedule Adopted 05-04-87 
Effective 01-01-88 



Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

(Continued) 

III. 30-DAY RATE (Continued) 

D.   Annual Fuel Adjustment Factor 

1. The kilowatthours in each customer's bill for the current 
billing month shall be multiplied by an annual fuel 
adjustment factor which shall be equal to the sum of: 

(a) the estimated current-period fuel adjustment factor, 
and 

(b) the prior-period deferral adjustment factor. 

2. The estimated current-period fuel adjustment factor to 
become effective with the April billing month of each year 
shall be based on the total estimated system fuel expenses 
allocable to Schedule MS and Schedule MS kilowatthour sales 
for the 12-month period beginning in April of each year, .and 
shall be calculated by the fuel adjustment factor formula 
shown below rounded to the nearest thousandth of a cent. 

3. The prior-period deferral adjustment factor to become 
effective with the April billing month of each year shall be 
based on the difference between the total fuel expenses 
(using the criteria outlined in (a) through (c) of paragraph 
7. below) allocable to Schedule MS and the total fuel 
recoveries by Schedule MS customers for the 12 months prior 
to April of each year, divided by the estimated Schedule MS 
kilowatthour sales for the 12-month period beginning with 
April of each year (6 months where a semi-annual change is 
made pursuant to paragraph 5. below). The prior-period 
deferral adjustment factor will be adjusted for taxes. 

4. The Intent of the annual fuel adjustment factor is to 
recover all fuel expenses allocable to Schedule MS 
customers. To the extent the amount recovered from Schedule 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOYEWfCNT INSTALLATIONS 

(Continued; 

III. 30-OAY RATE (Continued) 

MS customers through annual fuel adjustment factors and the 
fuel component of the base rate exceeds the cost, of fuel 
allocable to Schedule MS for the same time period, this 
over-recovery shall be a credit in the calculation of the 
prior-period deferral adjustment factor for the 12-month 
period beginning with the next April. To the extent the 
amount recovered from Schedule MS customers through the 
annual fuel adjustment factor and the fuel component of the 
base rate is less than the cost of fuel allocable to 
Schedule MS for the same time period, this under-recovery 
shall be a charge in the calculation of the prior-period 
deferral adjustment factor for the 12-month period beginning 
with the next April. 

5. The annual fuel adjustment factor shall be reviewed on a 
semi-annual basis to determine if any change is required. 
The current and prior period portions of the fuel adjustment 
factor will be reviewed Individually, and a change to one or 
both may be made. The adjustment may be deferred until the 
end of the 12-month period, provided the net difference 
between the Company's actual and estimated under-recovery at 
the end of the 12-month period is no greater than seven and 
one-half per centum of actual and estimated fuel expenses or 
the net difference between the actual and estimated 
over-recovery at the end of the 12-month period is no 
greater than five per centum of actual and estimated fuel 
expenses. 

6. Fuel adjustment factor formula: 

(Ej ♦ E2) - B (T) (100) 

Where: 

F ■ Estimated   fuel -  adjustment     factor     in     cents     per 
kHowatthour. 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE HS 
FEDERAL GOVERNMENT INSTALLATIONS 

(Continued) 

III.  30-DAY RATE (Continued) 

E. ■ Estimated North Anna fuel expenses plus estimated Old 
1  Dominion Electric Cooperative Buyback fuel expenses 

allocated to Schedule MS Customers. 

E? ■ Estimated total fuel expenses less estimated North Anna 
fuel expenses and Old Dominion Electric Cooperative 
Buyback fuel expenses allocated to Schedule MS 
Customers. 

S » Estimated total Schedule MS kilowatthour sales for the 
12-month period beginning with April each year. 

B « Base cost of fuel per kWh sold adjusted for line loss. 

T « Adjustment for state and local taxes measured by gross 
receipts: 100? divided by (100? minus applicable gross 
receipts tax rate). 

The estimated fuel expenses allocable to the Schedule MS 
Customers for 12-month period beginning April of each year, 
determined as follows: 

(a) Fossil and nuclear fuel consumed in the Utility's own 
plants, and the Utility's sharge of fossil and nuclear 
fuel consumed in jointly owned or leased plants. 

The cost of fossil fuels shall be those items initially 
charged to account 151 and cleared to accounts 501, 518 
and 547 on the basis of fuel used. In those instances 
where a fuel stock account (151) 1s not maintained, 
e.g., gas for combustion turbines, the amount shall be 
based on the cost of fuel consumed and entered in 
account 547. 

The cost of nuclear fuel shall be the amount contained 
in account 518 except that 1f account 518 also contains 
any expense for fossil fuel which has already been 
Included 1n the cost of fossil fuel, it shall be 
deducted from this account. 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

(Continued) 

III. 30-DAY RATE (Continued) 

Plus 

(b)  The following purchased power costs: 

(i) The fuel cost component of any purchased power 
transaction. 

OP 

(ii) The total energy charges associated with 
economic purchases if the energy charges are 
less than the Company's total avoided variable 
costs during the purchase period. 

or 

(iii) The total expense associated with purchased 
power of less than twelve months duration if the 
total cost of the purchase is less than the 
Company's total avoided variable costs and if 
the purpose of the purchase was solely to 
displace higher cost generation. Purchases made 
to solely displace higher cost generation 
exclude reliability purchases. A purchase shall 
be deemed for reliability where the Company's 
system reserve criterion is not met. Such 
criterion is as follows: 

Operating Reserve (consisting of largest 
generating unit plus regulating margin plus load 
forecast margin) 

Minus 

75* of Emergency Contract Capacity 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

III. 30-DAY RATE (Continued) 

(Continued) 

Equals 

Spinning Reserve Requirement 

(iv) Energy receipts that do not involve money 
payments such as Diversity Energy and pay-back 
of Storage Energy are not defined as Purchased 
or Interchanged Power relative to the Fuel 
Clause. 

Minus 

(c) The cost of fossil and nuclear fuel recovered through 
Inter-system sales including the fuel costs related to 
economy energy sales and other energy sold on an 
economic dispatch basis. 

Energy deliveries that do  not  involve  billing 
transactions such as Diversity Energy and pay-back of 
Storage Energy are not defined as sales relative to 
the Fuel Clause. 

IV. DISCOUNTS 

Discounts will apply only to charges under Paragraphs 111.A. and C. for 
services with delivery voltages of 69 kV or higher. 

A. KW Demand Discount 
All kW of Demand       9 $0.66 per kW Olscount 

B. Energy Charge Discount 
Energy Charge 9   2.OX Discount 

V. MINIMUM CHARGE 

The Minimum charge shall be such as may be contracted for but not less 
than the sun of the charges in the 30-Day Rate Paragraph III.A. and B. 
Including applicable discounts in Paragraph IV.A. This Includes no 
allowances of energy, and all energy used shall be paid for in addition 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

(Continued) 

V. MINIMUM CHARGE (continued) 

at the above rates.  Such minimum charge shall be increased in the 
amount of the applicable fuel adjustment under Paragraph III.D. 

VI. OTHER PROVISIONS 

A. Determination of kW Demand 

The kW of demand billed under Paragraph III.A. shall be the 
highest of: 

1. The highest average kW measured at this location in any 
30-minute interval during the on-peak hours of 7:00 a.m. to 
10:00 p.m. Mondays through Fridays, plus 305 of the excess 
of this amount determined in a similar manner during any 
other period during the current billing month, or 

2. 905 of the highest kW of demand at this location as 
determined by Subparagraph VI.A.1., above during the billing 
months of June through September of the preceding eleven 
billing months, or 

3. 505 of the kW of demand contracted for under Paragraph VII., 
or 

4. 1500 kW. 

B. Determination of rkVA Demand 

The rkVA of demand billed shall be the highest average rkVA 
measured 1n any 30-minute interval during the current billing 
month. 

C. Meter Readfng and Billing 

When the actual number of days between meter readings is more or 
less than 30 days, the kW Demand Charge, the rkVA Demand Charge, 
the charge per kW of contracted demand 1n Paragraph VIII.C, and 
the minimum charge of the 30-day rate will each be multiplied by 
the actual number of days in the billing period and divided by 30. 

(Continued) 
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Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL GOVERNMENT INSTALLATIONS 

(Continued) 

VI. OTHER PROVISIONS (continued) 

0.   Late Payment Charge 

A late payment charge of one percent (IS) per month will be 
applied on all amounts that remain unpaid on the Company's books 
on the next billing date. 

VII. DETERMINATION OF CONTRACT DEMAND 

The contract demand under this schedule shall be the maximum number of 
kW which the Company is to supply. Contract demands may be changed by 
mutual agreement as to amount of change and term of agreement. 

VIII. BREAKDOWN, RELAY OR PARALLEL OPERATION SERVICE 

Breakdown, relay or parallel operation service may be contracted for 
under this schedule under the following conditions: 

A. Suitable relays and protective apparatus shall be furnished, 
installed, and maintained at the Customer's expense in accordance 
with specifications furnished by the Company. The relays and 
protective equipment shall be subject, at all reasonable times, to 
inspection by the Company's authorized representative. 

B. The contract demand to be billed under this Paragraph VIII. shall 
be the maximum number of kW which the Company is to supply. 
Contract demands may be changed by mutual agreement as to the 
amount of change and term of agreement. In case the maximum 
measured kW demand exceeds the contract demand, the measured 
demand becomes the contract demand for that month and for the next 
succeeding eleven months. 

C. When breakdown, relay or parallel operation service is furnished, 
th« 30-0ay Minimum Charge for electricity supplied under this 
schedule shall be not less than $10.78 per kW of demand contracted 
for under Paragraph VIII.B. plus any positive fuel adjustment 
charge under Paragraph 11I.D. 

(Continued) 

Electric - Virginia Superseding Schedule Adopted 05-04-87 
Effective 07-01-87 

This Schedule Adopted 05-04-87 
Effective 01-01-88 



Virginia Electric and Power Company 

SCHEDULE MS 
FEDERAL 60VERNMENT INSTALLATIONS 

{Continued) 

IX. SCHEDULE TERMINATION, MODIFICATION OR REVISION 

Whenever the Federal Energy Regulatory Commission shall permit a change 
in the rates set forth in the Company's Schedule RS - Resale Service to 
Municipalities and Private Utilities - to take effect, this rate 
schedule shall on the same effective date be modified so as to produce 
from the Federal Government customers served hereunder the same rate of 
return as the rates thus permitted to become effective for Schedule RS 
customers, utilizing for that determination the same ratemaking 
methodology and test period as used 1n determining the.RS rates. 
Pending final decision by the FERC, the Federal Government would pay a 
rate as initially proposed by the Company after the suspension period, 
if any, subject to refund after final decision of any excess payments 
plus interest at the rate as authorized by the FERC. This method of 
determining a rate for the Federal Government customers will continue in 
effect indefinitely; provided, however, that either party may terminate 
this method of rate determination by giving six months' notice. Should 
such a termination occur, the parties, if appropriate, would negotiate a 
new rate in good faith. 

X. TERM OF CONTRACT 

The term of contract for the purchase of electricity under this schedule 
shall be such as may be mutually agreed upon, but for not less than one 
year. 

Electric - Virginia Superseding Schedule Adopted 05-04-87 
Effective 07-01-87 

This Schedule Adopted 05-04-87 
Effective 01-01-88 
81S308MPW445 



Virginia Electric and Power Company 
62s305EWB709-l 

SCHEDULE MSSG 
FEDERAL GOVERNMENT INSTALLATIONS 
(STANDBY GENERATOR - EXPERIMENTAL) 

I. APPLICABILITY 

This schedule is applicable on a voluntary, experimental basis to any 
Federal Government installation that: (1) contracts for 1500 kW or more 
of alternating current electricity under Schedule MS - Federal 
Government Installations or Virginia jurisdictional Schedule 6 - Large 
General Service and (2) has standby generation capacity of 150 kW or 
greater. Under this schedule the Customer agrees to transfer load 
normally served by the Company to his standby generation upon Company 
request. Standby generation is defined as generation installed by the 
Customer to supply electricity primarily during those times when service 
is not available from the Company. The Customer may operate generation 
in parallel with the Company provided that any operation, outside of 
requested operation, is limited to no more than 10 percent of the hours 
in any billing month of the year. 

II. STANDBY GENERATOR OPERATION 

A. The Company may request operation of the Customer's standby 
generator only from December 1 through March 31 (Winter) during the 
hours between 6 a.m. and 12 noon, weekdays, or from June 1 through 
September 30 (Summer) during the hours between 2 p.m. and 8 p.m., 
weekdays. 

B. Company requested operation of the Customer's standby generator will 
be limited to a maximum of 200 hours per year, 125 hours per season, 
and once per day. 

III. NOTIFICATION 

A. The Company will provide no less than 4 hours notice of requested 
operation of the Customer's standby generator. 

B. A notification procedure shall be established which is mutually 
agreeable to the Customer and the Company. In the event that the 
Customer is unable to receive notification, due solely to 
circumstances attributable to the Customer, notification shall be 
deemed received by the Customer. 

(Continued) 

Electric-Virginia 
This Schedule Adopted 11-01-88 
This Schedule Effective 12-01-88 



Virginia Electric and Power Company 
62s305EWB709-3 

SCHEDULE MSSG 
FEDERAL GOVERNMENT INSTALLATIONS 
(STANDBY GENERATOR - EXPERIMENTAL) 

(Continued) 

V. BILLING TO THE CUSTOMER 

Company owned facilities will be required for this experimental program 
to meter the output of the Customer's generator and will be provided at 
no cost to the Customer. The estimated new installed cost of such 
facilities will be calculated for informational purposes. During the 
experimental period, the Customer shall not be billed for any costs 
incurred by the Company due to meter reading, processing or 
communication. For installations with generator capacity between 150 kW 
and 249 kW, the Customer will be required to provide for all necessary 
installation costs associated with the installation of the meter on the 
generator. For installations with generator capacity of 250 kW or 
greater and during the first year of this program, the Company will 
reimburse the Customer for 100 percent of reasonable installation costs 
associated with the meter installation. After the first year of the 
program, all new customers requesting service under Schedule MSSG will 
be responsible for meter installation costs. 

VI. METERING AND FACILITY INSPECTION 

All facilities necessary to meter the Customer's standby generation 
shall be installed and maintained according to Company specifications. 
All electrical facilities on the line side of the metering installation 
shall be subject to inspection by the Company's authorized 
representative at all reasonable times. 

VII. METER READING AND PAYMENT 

Meters may be read monthly. Payments under this schedule will be used to 
reduce the concurrent Schedule MS or Schedule 6 bill of the Customer. 

VIII. TERM OF CONTRACT 

The term of contract under this schedule shall 
mutually agreed upon, but for not less than one year. 

be such as may be 

Electric-Virginia 
This Schedule Adopted 11-01-88 
This Schedule Effective 12-01-88 
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9004-B Crownwood Ct. 
Burke, Virginia 22015-1630 

(703) 978-0923 

MEETING REPORT 

Project:  ENERGY SAVINGS OPPORTUNITY SURVEY. FORT BELVOIR. VA 

Contract (Client Project) No. DACA 31-89-C-0198    EAC Project No.  89034 

Place  WASHINGTON GASLIGHT COMPANY. SPRINGFIELD. VA  Date  APRIL 10, 1991  

Purpose  TO DISCUSS WASHINGTON GAS LIGHT COMPANY INVOLVEMENT IN THIS PROJECT 

Person(s) Present  Code/Designation       Firm/Agency     Telephone 

George Chastka, Manager, Multifamily Market Washington Gas (703)750-5693 
Bob Lloyd, Senior Accounts Manager Washington Gas (703)750-4511 
Virender Puri, President EAC (703)978-0923 
Jose Barcia, Engineer EAC (703)978-0923 

ITEMS DISCUSSED ARE AS FOLLOWS: 

1. Jose Barcia explained the magnitude of the project and described the 
four residential complexes involved. 

2. Virender Puri mentioned that the economies of converting to gas may 
depend on the cost of installing the gas distribution lines and asked if 
Washington Gas Light Company would be willing to subsidize any of the 
gas line installation costs. 

3. Mr. Chastka explained what the Gas Company had done at other projects 
such as Boiling and Andrews Air Force Bases and mentioned that perhaps 
something similar could be accomplished at Fort Belvoir. 

4. Mr. Chastka mentioned that the Gas Company will consider installing the 
distribution gas lines at no cost to Fort Belvoir. 

5. Mr. Chastka explained that the Gas Company would prefer to run its own 
lines into Fort Belvoir to serve these complexes, but because of the 
long distances involved, it would be cost effective to tap into the 
existing main distribution lines owned by Fort Belvoir. 

6. Mr. Chastka will ask the Gas Company officials for a policy decision to 
see if they would be willing to tap into Fort Belvoir's lines and 
install the distribution lines to serve the residential complexes.  Then 
after installation is complete, the Gas Company would turn over their 
lines to Fort Belvoir and Fort Belvoir's personnel would maintain the 
lines. 

7. Each complex would be master metered and placed on a sliding block rate. 

8. Mr. Bob Lloyd was provided with prints of the residential units except 
Woodlawn Village.  EAC will provide additional information for Woodlawn 
Village. 



Mr. Chastka indicated that the Gas Company's engineering group would 
perform a preliminary design and that he should have some answers in 
about two weeks. 

Prepared by Jose Barcia 

cc:  CC, PM 
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Engineering 

^Applications 

Consultants 

A Professional EAC  STANDARD FORM 
Corporation Ju*7 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BELv/fllfc    EDE£(SY 6AVIM&5   ^PPfleTuMlTY  Spgv&V 

Contract No.        DA£A - 31 -Q^-C 'Ptfö     EAC  Project No.    31o34*&\ 

From EfeP     Telephone <k64-525<k Date      l/g/^l 

To MS    MlKS 6UITU ABOUT   Cc*>T To #&*s2kT£ STH<? #£ Ml Time  

Discussion      IZ/3I    /■'«?       M»T <K/  

</2      <Q'oo ft^f »'^►■'«■L    j     lo; 19   " f    10:20  ",   IP.'3o ",     lA<56       Le^T    HK<,   ^„   Ck\X-  

1/3   ii;re     HIKE CfcLueb $  6A1D  THKT T^S ^TE^M  ^OST  (juHtCH 
FT BELU&lR  CHARGES OJEMT*»   */H0   <*>£ 6T*gAM  >6   fiASET) 

PLL £AS£ £EUTfeAL HEATlüa PUüT5,   4r lHr4 ^g<T<n<S3> PT? 



TELEPHONE CONVERSATION SUMMARY 

Project: ESOS Survey. Fort McNair. Belvoir. Dewitt Army Hospital 

Contract No.:  DACA 31-89-C-0198  EAC Project No.:  89034.01  

From: Jose Barcia  Telephone: (703^ 978-0923 Date: 01/03/91 

To:  Mr. Mike Smith    Telephone:   Time:   

Discussion: 

1. The metering data obtained is Kwh only, no demand. 

2. He can provide information on Building 505-A and metering data 
for the previous 3 years (3 years may be required because of 
past problems with metering). 

3. The electric rate they are currently using is $0.0616/Kwh. 

4. I will pick up the data on Monday, January 7 when I am at Fort 
Belvoir.  He is at Room 113, Building 1442. 

Prepared by:  Jose Barcia 

JB/rc 

cc:  cc, PM(Jose) 

\b\89034\letters\010391.tcl 



LE-ngineering 

Applications 

ivL^onsultants 

A Professional EAC STANDARD FORM 
Corporation Jul7  1985 

:ONVERSATION  SUMMARY 

Project     FT.   BELv/fltg.    &JEg&Y 6AVIKJ&S  ^FPOgTuuiT^  SüR/BX 

Contract No.       DA£A - 31 -Q^-C -0113     EAC Project No.   ffife>S4.0l 

From PEE
1     Telephone           Date      iZf H 

To MlVOE      KtXZ       Time      llioo' 

Discussion PJ/  KLtid &&•   Mt=7-   MlKF   Ä7    * /8S^   ID &u&ef £LP6 , 

 T &K£D   MiKC To RBTURKJ bLb& büü6?6 OKJ   3o~l; 321 el 3^1 
l u&> foftefr ree pfHgE feppgrs au ^.P snefrM ft?/i£Ti ctt*^, 
r^£ FEfr/f&gb  k  <Jueft>P&&£CT A,Z  Di5K UJ/3/7 (&cziy£l> P&V.) _s 

3P°|  C 351    maid* leM/gs 1 To 6e  ouHian HESüDftE wA^ 



[Engineering 

Applications 

i Consultants 
A Professional EAC STANDARD FORM 
Corporation Ju]-7  1985 

TELEPHONE CONVERSATION SUMMARY 

project    FT,  BE!.\/fllg.   BJEgcsrt 6AVINJ&5 OFPOZTCVIK^ €U&/Z^ 

Contract No.       OKCk' 31 -&*)-£ -0W3     EAC Project No.   8£foSA>0\ 

From feF     Telephone       6£>4' 2Z&6 Date     lZ//3 

To 4>öft.      3Rk&&       Time     3'.Oo 

Discussion       —   'SfcT   UP     Fl gLP     SuRs/gf   OF^lffS*?    dO^TZoi* TÖtUEg  

 Pi^ii>44   Mis Fiubtwifr /LUD TWao Loo^ /T $ Mga^oe-g 

17/»4   f.'fg    <TAU.6P SfliT BeA6<g  -fe <:*Pf>gM - Klcrr tto- Hg MU. CALL €MK  

 1:38    cAu-feo e*ifc jo gouRRM   /2/lf    1\oQ   AP?0iVf*-feuT  



L£ngineering 

^Applications 

i Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE CONVERSATION SUMMARY 

Project      FT.    BeiV/^lg.      EtJERCaV   6AV1NJ&S   ÖPPO&TüUK^   €U&/£X 

Contract No.       DA£A~ 31 -81-C -g>l9g>    EAC Project No.   8^S4>0\ 

From       (d&T?     Telephone £<£4-£Z£| Date     12 fll J^O 

To KAEZU      CttklAbW?    /PUUi) BLOta    M L Time     iO:3o 

Discussion   

 Ä*>KBO   IP-   4H£  MAP   fa*/   BgCoQXX    #■   fiLPfr   l3&] ^CoUXBOU 

 TovzZ,    6U£CU£OG.b 4 SAID  6U£ DID.   I UkPB AU AfällSXUtUT 

 COVIFLOL ToW^R   ^£R\i   EfePRobiX.'Sh feg OüR u6E.   LIMITED 



Engineering 

A pplications 

, Consultants 

A Professional 
Corporation 

EAC STANDARD FORM 
July 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BE'-V/fllfc    EUEgäY 6AVIKJ&S  £FPö£TüU\T\>  Sü&BH 

Contract No.       DA£A- 31 S^'C '&&& 

From        K^P 

To Co<-    Ft TTMlkl 

     EAC  Project No.   ß^OSA»^ 

Telephone &&>4rAo4\ Date      

Time 

Discussion        I2/||      1;\*>        i£&T M£46 To ckXX, ate L%c*X  lece&i Tö <a*/rRpi TO wet * 139=1 

 4\0O       CoL   PlTTMMJ'S   gF-MdS   ^AtLfcrD   B&C*   rMoD   T^U? M£ 

 To   £AlL   M6&T    BPk&fr     AT   664-2-Z^  or 2?*n     F^g 
 APPOINTMENT TP lUSPfcCT PLD6>, THey* 6A(P fMgV 
 l^gQLb CftlU   M^6nT SRA6*6 4 7feU-> H/M TH/i?" we 

wouii? 66 &AIUU& i   



[Engineering 

Applications 

Consultants 

A Professional 
Corporation 

EAC STANDARD FORM 
July 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BE!.v/£tg.    EmERGV 6AVISJ&S  ^FP£E TtJk'ITV  SüZVBH 

     EAC  Project No.   SflßSA>0\ 

6>&4- 123? Date      12/loHo 

M£ 6corf 00L.fiT(wrrnLi2hi)   MC RATZICK MCUUCKLIU       Time    2:oo 

Contract No.        DACk' 31 -3^'C -01*13 

From fcrfeF     Telephone 

To 

Discussion Aü<  6tZV&gAL   ßv&STiokfr .' 

-   MKBD mo To tetuTACT To 6>Alkl AXFS5 To BLD& IZZI) 6öUTßoL Towers 

To DoFiZLD lU\/eST\hAT\OlJ   /g>e   PoSSlRLB   EC.O.'t? j CoMPuTEg tJ\öt>BÜkl6r> 
A:   TALK   To £oL. P/7TMAKJ   i/i/HO &  IU CHbEAB gp  PA/lC>6fllJ >ft£ ffASg. AT 

 £6>4-4o4l  
A5K£D>  To eoR£OW k 6o?i SF T^E   f?81  STW £F glb£  \A7Z CSM&kL 
$TEkU  PMUT   AMD   K/A4  P&FfrPgEb  To   /Hg   gffS FLAUA6AU   /iL/   *4Z. 
AT   ££>4 - frZfcl  

3- ASKED To   Wü/£  APPoitoTueUT*» AREAKi&tSD lb PiEU> lUSPECT   /-*?*? 
AggA   HoüSiMG^   £(M£T1SE^.  I 5AiD u;g UUQl)LC> LtKE lb lU6PecT ofj£ 
6t  tZACH   T/P£ OF MöUStkjd*   wti\CH  WOULD Be T«£ &£b€Zk!J> dfoAgret^ 

A 2 -STPKi 6nAe>L£ TYPE,  ktlUALB  StoM MJÖ A TuJO $Xo& UU(T, 
A;    A^KBO MtTo 6ALL 7fr£ QilZF of- FiMILY hlo(J6lüfr  AUP 6P£k& Te 

tot,.MMj£Y ftW64MT£kiUOüT   a*  M6. PoUUA   KJgSSS   AT   ££4-[(£3 
FbIZ AU APPothiTbA-euT To   &£ AZ£kU6x£V,  



Engineering 

^Applications 

^Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE CONVERSATION SUMMARY 

project    FT.   BE1.V/0IE    BJEgSV 6AVIKJ&5  ^RPfleruurrY  €üWeH 

Contract No.        DA£A~ 31 -Q^-C -0&6>     EAC  Project No.   fffeg4.0l 

From        {?£F     Telephone        ££4'62S1 Date      \Z]\ojc\o 

To   Me ßö&   FLLhJL6*k\J &t-&6>   I44Z Time       2[oa 

Discussion   

 ASKBP   A&ouT TUB    ll&l  6TUDY  gcrFgEgUGtM^, *STfelM 6gg^<6£ 

 KIOT   QaCALL   4UC\i  k   5Tl>DY,  

 4s«gQ   If-   PU>%  HtUDY AW PoeS/gLY //AV£  7ftAf //UFo,,    HE 



L&ngineering 

Applications 

, Consultants 

A Professional 
Corporation 

EAC   STANDARD FORM 
July  1985 

TELEPHONE CONVERSATION SUMMARY 

Project    FT,   BELv/fllfc    BJERSV 5AVIK)&S  ^RP^eTükMTV 6t>Ev£V 

Contract No.        DA£A~ 31 -81-C -Q^ö     EAC  Project No.   8^S4,Ol 

From        feF     Telephone       6>bA ~ H /)       Date    iZ/lO/lo 

To       Ml?   Ft oft)   HAK/OT &LD&  144'z Time     3:^ 

Discussion   

 FZoM   MAIM   BotL&E R.AK>T.     MCj   HAKIO? 4MP tit flsttBAggp.L-p 
 teeth* IT ßt/r Dibtj'T KKJOVJ n/ueze ir iMs AT Fkeseur. 

hie  6Al£> U£   iJOULO   Tef To HklbA topf MD /CALL &JC&   \F 

 HB HAD Mf LUOK. . ;  

/2/H    V.i?     MR, i-U&>V 61U&D lb 6M tie Mb FbüÜD £PM£   IKJFQ, °U 
 P«£   &&JGCT-   I W/LL  SEB   MIU  ToHne&.o*J MogUfkJfr   l2Jl2 



Engineering 

ppiications 

Consultants 

A Professional 
Corporation 

EAC  STANDARD FORM 
July  1985 

TELEPHONE CONVERSATION  SUMMARY 

project    FT.  BELv/flifc   EtJERcaV 6AVISJ^5 DFPCZTOUKX^ Sü&BS. 

Contract No.        DA£A~ 31 -Q1-C -0\^6     EAC  Project No.    3^34.0\ 

From       UUte     KATZ     Telephone 62b-<?G^2 Date       W/^j^Q 

To           Time      

Discussion      il/)4A?      3\lo      K£T IU- l£VT M£4=», TS £AU*  

 & KlÖ^LO  B6   AT gAC   *M   MotJ  

 4 temp uoT Be iu *APM   g^f c&ouLP ge Tik]t<,v<€P 7Mf 

-4   40dK/j 



[Engineering 

^applications 

Consultants 

A Professional 
Corporation 

EAC  STANDARD FORM 
July  1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT,   BELV/£1£    &JEg6Y 5AVINJ&S  £PPöETüU\TH/  €ü&BX. 

Contract No.       OKCk' 31 S^-C -Q^S 

From        MIKE 

To 

focrz Telephone 

E£P 

     EAC  Project No.   &^OSA^\ 

ColO-Hd^l Date      WJlHo    ^ 

Time        8'.3o 

Discussion 

MIKE   «SAlD  V-lkT  ME MILLED   MS 6ElU6t ^OpE^ATi^ PEoviDiUfr 
teoofil^^TC,   HE   Kte ^QtJfc TH£o  BLt>6<>   30*7.357 j^% & 3cT] 
AT THIS VURITTWJ^ ,   He EXPECTS T*Q BE koi^e */<TM 3t>i j 317 BV AM 
gfi   THUE. 11/6   AWD Ufe SCHEDULED  MESTIU6)   IM/MR. MILLEE   IWJ S^g 
A^rgguooKJ,   HE win ruEWi STAKT Mfc BOSS'S  &x ßunbiuks ,  

jri&r g>F I0EX.T wee.^ ^O/IZ-B) A^D Tte REUAIUU^ 4\X W THF 



Engineering 

fXppW ^Applications 

Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BELV/flifc    E:UE£6Y 6AVIKJ&S  £PP<O£TüU\TV  SüRva^i 

Contract No.       DA£A~ 31 -&1-C -&&£>     EAC Project No.   fffc 54. Ol 

From        QrF     Telephone 6£4-£06Z Date      /// 

To MS    BEKJ     HkVJKlUS ftLDfr    IO&Q ^Tlfy AuUfJoSJ Time      

Discussion     ///£      2iQQ        AJoT   W   ßUILDfhJcb, - 3ACK.  UfcZ 

life        Z\lO 

Mg   HMJKIM   6AID THAT H£ HADM'T fb£&Dlfek) H&VT 
V*>    WD THAT THE   8lD6  3&3   PUU6 Ag€ WT 5fc* 

fc fM^g fr^ £A^K 7ft/s u/£FK Akjp fA/ru, g-XO. v& 
>fe f£?<g>X/ /te TT^iEK kt£ fertscueo, 

tydvtf   M>e*l*\^W 



L&ngineenng 

/applications 

Consultants 

A Professional EAC STANDARD FORM 
Corporation Jul? 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BSLV/fllfc     ENERGY SAViKJ&S  ^PPflETüunV  SpgV&V 

Contract No.        DA£A~ 31 -&1-C "^1^3     EAC  Project No.   8<?034>°\ 

From HE?    B^Vi   hUuKlUS Telephone 6&4'606Z Date     ll/sfa 

To E^f1       Time        // AM 

Discussion   

 6ALL£D   To 6AV  TfUT TMS  glbfr 3fe3 D^cVS wgfc€ B/C*r 

 sAMg c\j&E -me lP£&K£k£> &*  H/fP4ll. AND vu\u, EfcTuEfcJ 
 TPgM  ////z  m ,  



[Engineering 

applications 

Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul7  1985 

TELEPHONE CONVERSATION SUMMARY 

project     FT,   BELv/fllg.    BJERSY 6AVIM&S  0PPO£TUK!\TS'  *$UR</£.^ 

Contract No.       DACA' 31 -87~£ -&&&     EAC  Project No.   &^OSA^\ 

From M£   6COlf   B&LF/T     Telephone 6&>4-" 1^3? Date     /o/dl/lo 

To ^P       Time       IQ: oo 

Discussion   

 MP    gET-ftr   6AtE>  ffe TZtXED ^/frV MR U\LU£g UJHO \AJA6  

 gOgP£gAT/ve   AJJt? K/c?uLD APEAü&a f*E Au £IJL&T£D M&J  72? 
 £b<Lo£T Mi Kg   KATZ   /AJ   5LD6S   3&"?,3oq ,3>5"7 t 3l7   AUP AXE- 

 SHOULD   W;£iTg Ffc>K/lU ,4u/ TfelHUIdAL aUe£TlDU*> AbD Cküu Mg M/IC£E 



[Engineering 

^Applications 

Consultants 

A Professional EAC STANDARD FORM 
Corporation Jul?  1985 

TELEPHONE  CONVERSATION  SUMMARY 

project    FT.  BELv/fllfc   &JEg<srt SAVISJ&S ^RPaeiuurcY €u&/aS 

Contract No.       DA£A~ 31 -81-£ -Oftt    EAC Project No.   3^S4>0\ 

From £feF     Telephone        <fr£>4 • IZ 32      Date    /O/j^/^iP 

To M/P    PAreiCK    /JCLAMCKUM       Time      

Discussion     io/3o     ?-.5o        klor IVI  

 IQ/3\       ?:K> gsxatr   BILF-IT    RfcTl>£ueO  <^IU  

 A^g.   ßeuF\T   ök\D   M£r   HAD gfeUTSD ^UE COHU£&UJLT\OK) O^ 

 10/2^   TO   Mi?.  McUkJCKUU   A^t>   rfe  5TATgP TnkT  IT M«b 

 ^ Skcotr Pot BOilQiUfr6*  &>l,3o1.3nf'&sn.   tie&ho ^g 

 WOULD 6PFAK TP Mg MtU.EE UJD LBT Üb KiJOVU W^kr HAflPgPS. 



LQ-ngineering 

^Applications 

Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul? 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BSLv/fllg.    EtOERGV 6AVINJ&S  £FPöETüU\T\>  6i>ev£V 

 GBP:  Aoc^s t,   334  

Contract No.        DA£A~ 31 -&1-C "0\^S>     EAC  Project No.   3^S4>0\ 

From        feF     Telephone        6>&4-S186 Date   /g/gg/To- 

To MS.   MA^ey   £GbSS Time      

Discussion     10/30   n:37 - fJo iU   Win» gfc SACK.  /0/31 

«ya       I "15 -     CUT To lOliCH  &»Cfc  A.T   I2'.3<S> 

|o/3 >     lf.3ö -    NOT   IW   "-EfT   ««S.T&CAIJL EAC 

|C/j|       2:05 -      (tl 

4frKgP /P /T WOULD SB PfrTo &p To &C&\ 324 XT 7:oo AM, 

////   UJITH   Mlfre   MTg  410b THEU oioTo 3£2, 363, 349; 32"7 4 
531   fag.  5Ug£&>V 67i)£>v/. H£ gOJD> HE HM> Üo PBaBtgNA UJITH T^AI, 



ngineenng 

- pplications 

vüonsultants 

A Professional EAC STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE COHVERSATION SUMMARY 

Project    FT.   BELv/fllg.    BJERcaV 6AV1MA5 £PPoETüurrt €ü&/& 

Contract No.       DA£A~ 31 Sl-C 'Ptfö     EAC  Project No.   fffe 34» Ol 

From PgF     Telephone      &<^4 - G^ZS Date    10/life 

To Mlth   LWD        AlOT   /U)       Time       3l7o 

Discussion      <Sfr>KE    Tv   Mg.&eaEtJ   AUD   E*PLA\ÜE£>  \NHO &C  UJ/& 

 IP AT   wE   HAD   A £0kfg&:T   Tö Do AU BoE^T* f>Ttfl>Y Af 
 pr eeu/oiR fbR rne SALT. 6C£F£, £7£, 4fop t^Akirgp 70 
 xA#w /A= fe/ flWiDED EScaKTs fog £3jreACTfrg£.  

 H&   /?gPgTSggp    to£    12? A   U£, JE^gf   5UlÜl/Ak]   (fcfc4-gT73 & 
 6&4-4<738) /UP ^A>D Me «St/OH/Akf K/PULD MM<E A^AuASHekJTS 
 WJITH   MIUTAE.V   PpUCS  PoE gAc TO BJflgg  £*D   Afr^A,  

 "foe ßufcSTioio AS To iF THE MUTAEV POLICE PROVIDE. escoE73 
____ \MAS    ^QT AM^iA/g^gP ,  



[Engineering 

supplications 

Consultants 
A Professional EAC  STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE CONVERSATION SUMMARY 

Project    FT.   BELV/fllg.    EUEgCaV 6AVIKJ&5  £FPö£TüU\T^ 6L>ev&v 

Contract No.       DACk~ 51 S^-C -Cl^g    EAC Project No.   öfo3A.O\ 

From <Pg-F     Telephone 4<fe4-/Z32 Date     ßfäfaö 

To Mg    FkTRlCK    McL/kKJULIk)      (U0T IL>)      Time      3:/5 

Discussion       SPoKE   To   MR S^TT   ggLFlT   AU? 7£lC>  Hm   THAT   ME MiUL€g 

 yjUo U/A*>   oki ÖV&. couTkCT LftT Fog TMe BuiLPIU&fr /Jo  6&>£<>T\()\J 

7307,3^,317 t&?l)j   WA*b Tö BOSY To ftgot/;p^ g3C<ggT >U;P 

 AbKBD  IF   MR  MfcUlXkUtÜ   COQLO   PROVIDE   EkC WITH A.WJ gWET 

 feg M^E /ore,  
 Kg 6MD Hg ujQüLD TALK % Me M* (.HOCK.HU AUD HAVE HIH. 

 /.UYD Ar MiUTAW Pouce To gee IF THEY WULD PFCMIPB EAC 

 MTU   BSCoZT'  



L&ngineering 

^Applications 

(Consultants ^^  ^--nr 
A Professional ' EAC STANDARD FORM 
Corporation Jul7 1985 

TELEPHONE CONVERSATION SUMMARY 

Project     FT.   BElA/aiR.    EtJEgCaV 6AVIKJ&S  ^RPflgTuunV  SüRVBH 

 gee   VALK'THSo e>F   3oi,&>1,3ntw\  

Contract No.       DA£A' 31 -8^-g 'OtfÖ    EAC Project No.   £?034»Ol 

From fep     Telephone        6><1>4"25<J><£ Date    j^/Z^/ffö 

To ME.      LEE     KAlLLfcg. OLDS,,   30g       Time      

Discussion"V^. /0/23       cnu-ao t isr-v ue&  

 T->v    /0/2S   iz»       "         UK lAiuueft caaeo .ff 4f3o vr 1 w** OUT  

 rr      ;o/2fe   8-.I&        "   

 wti    i&/::°     |;p*       " ''   

3;«?   »**.   KiU.ee. CAU.ec B^CK 

 CAlteO   M£,   HiLLaZ   AbQUT <5C^Et>ULE FoZ  U(KE  KATZ  
To  LOOK AT   gZ.066,   3o7 , 3o^; 3l7 f 3g~7- 
Mfr   M/UEg 6A/P 0g gOfc^P AjP7"SP£MPT&g17iug To BSco€T 
Mire  foR TM€ gST{MKTgE> Two 5AY6 /T Wfl^-D TZKB To &o 
T\4€Ü   TUB  ßUl\,bbJ66.    HB €üäi6i£$T£b 7MAT >^£ INTACT  guK 
Pg»«uT OF (TOMTACT   FbR  ff B£Utol£ AUD  /-4AV/& THEM, AEPAUSnE 



ic-ngineering 

applications 

Consultants 
A Professional 
Corporation 

EAC  STANDARD FORM 
July  1985 

TELEPHONE  CONVERSATION  SUMMARY 

Project     FT.   BELV/fllfc     BJER6V SAVISJ&5  £PPöRTüU\TV  Suff/gV 

 6=P  363  

Contract So.        OAC A ' 31 S*}-C -g>!9g 

From fcfef     Telephone &(e>Ar 'doQCsZ 

To M£    BFAJ     HMJKlkl^ bL06\ 

EAC Project No.   3^S4>0\ 

Date     io/Zzho 

lO&O Time      /2:4S" 

Discussion 
tO'.oO 

UoT IU - BACK  AT   IZ 
IZ :**> I* 

UJHBN A$KB!> To MkKE AFP0\k)Tt4£üT To UoK AT *3Cs>1 COL5T?UC7lQkJ 
DVJ&b. ae  ß^eeelA/ S&M& ,   U-»A5 To Lb  HE  ft/PUT £V£&mJTLX Htite TNBA, 

exPßCTäb TU£U To & £feTi>Els>£D LAST 0* /J&£K,  I 5AID  J UUOULP ^ALL 

foAthj   figsr Tmu6  f^(b^   \Q/zbhol      



[engineering 

Applications 

, Consultants 

A Professional EAC STANDARD FORM 
Corporation July  1985 

TELEPHONE CONVERSATION SUMMARY 

project     FT, S£Lv/gie  E^Eg^V ^M/IKJ&S ^PPoeivsJiTY 6u£veY 

Contract No. PA£A- 3l - ff?- £ - 0R&     EAC  Project No.    £1.334.01 

From ^£F     Telephone 664-'525fe Date    lOJlZfap 

To Mg.    M/Kg    OM1TH / g£CDNFi£h4   fp'SL   J?£TuS) Time      

Discussion i»/zt   10 AM  - UOT tM Te>fc&y  

 icfzz    IC'-ZG AM -   tJOT fc*f5£T5& 5A.&K   Tilt,    M.e^    lO/gf  

 io/3o     1'.3o -   U&T   AT   ^/5 OSSK  

10/31       10:00 —     ;/v^ 

M£. ^M»TM   ^A>b  7RAT Th'g   fügL PäTSS f^Afr CHKU&eD  
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12316 Lee-Jackson Memorial Highwa 
Fairfax, Virginia 22033 

September 12, 1990 
VIRGINIA POWER 

Mr. Jose F. Barcia 
Engineering Applications Consultants 
9004-B Crownwood Court 
Burke, Virginia 22015-0923 

Re:  ROUTE ONE SUBSTATION 
FORT BELVOIR, VIRGINIA 
99-45-01-051 

RECEIVED 
SEP "in l&sj 

IE AC 

Dear Jose, 

Attached are the demand tape printouts for the referenced account 
for the summer of 1989. 

Please call me at 359-3055 if you have any questions. 

Cordially, 

Ä 
Edward D. Cowel 
Marketing Serv< 

Attachments 

Administrator 
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9004-B Crownwood Ct. 
Burke, Virginia 22015-1630 

(703) 978-0923 

MEETING REPORT WO. 

Project ESOS Survey. Fort Belvoir. Virginia 

Contract No.  DACA 31-89-C-0198 

Place Virginia Power Company 

Purpose Load Profiles, Thermal Storage 

EAC Project No.  89034.01 

Date:  August 24. 1990 

Persons Present 

Mr. Gary Hicks 
Ed Cowell 
Jose Barcia 

Code/Des ignation 

Commercial Engineer 
Marketing Services 
Engineer 

Firm/Agency 

Virginia Power 
Virginia Power 
EAC 

Telephone 

(703) 359-3059 
(703) 359-3055 
(703) 978-0923 

Mr. Ed Cowell started by explaining to Mr. Hicks some of the statements 
made in the morning meeting with Jose Barcia. 

Mr. Barcia asked about the possibility of Mr. Hicks providing a load 
profile analysis for Fort Belvoir. There was some discussion pertinent to 
the items that would be included in such a profile analysis. 

Mr. Cowell stated that the account that had the 30 minute demand readings 
was no longer active (due to the change in accounts when the new 
substation was energized). Mr. Hicks would have to check to see if the 
data was available from the computer. If not in the computer, Mr. Hicks 
stated that he still could do the load profile analysis, but he would have 
to manually retrieve the data; therefore, it would take longer to do it. 

Mr. Barcia requested a load profile for each of the summer months as well 
as the peak month.  Mr. Hicks agreed that he could provide it. 

Mr. Hicks stated that if we provide him with a computer diskette, he could 
provide the load data using a Lotus 1-2-3 spreadsheet. Mr. Barcia will 
provide Mr. Hicks with a diskette. 

In reference to thermal storage, Mr. Hicks stated that he had access to 
the COOLAID computer program. He stated that Virginia Power does not 
normally run this program for customers or consultants. However, he would 
try to see if he could use the COOLAID program in conjunction with EAC to 
run thermal storage calculations for Fort Belvoir. 

The meeting was adjourned at approximately 2:00 p.m. 

Submitted by:  Jose Barcia 

JB/rc 

cc: cc, PM 
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A Professional Burke, Virginia 22015-1630 
Corporation (703) 978-0923 

MEETING REPORT HO. 

Project ESOS Survey. Fort Belvoir, Virginia 

Contract No.  DACA 31-89-C-0198  EAC Project No.  89034.01 

Place Virginia Power Company  Date:  August 24, 1990  

Purpose Rate Schedules - Generator & Thermal Storage, Billing Information  

Persons Present        Code/Designation       Firm/Agency      Telephone 

Ed Cowell Marketing Services     Virginia Power   (703) 359-3055 
Jose Barcia Engineer EAC (703) 978-0923 

1. Mr. Barcia explained the purpose of the meeting was to collect appropriate 
information concerning Fort Belvoir in order to conduct an energy 
conservation survey. 

2. Mr. Cowell explained that after the May 1990 billing, Fort Belvoir is 
served under a 34.5 kW distribution system from a new substation. Mr. 
Cowell indicated that the magnetic tape metering has not yet been 
installed. Therefore, the demand print-outs for this summer are not 
available. However, he will be able to provide us with the demand totals, 
but not the 30 minute demand readings for this summer. We will have to 
use last summer's data. 

3. Mr. Cowell presented various rate schedules which may merit further study. 
Some of these rates are experimental and must be specifically requested by 
the customer, others are not yet applicable to Federal customers, but they 
may be in the near future. 

4. Currently, Fort Belvoir is served under rate schedule MS - Federal 
Government Installations. An optional rate for Fort Belvoir is rate 
Schedule 6 - Large General Service. However, at this time, Schedule MS is 
better for Fort Belvoir because even though the demand charges in the 
Schedule MS are larger, the fuel charges are negative. According to Mr. 
Cowell, the negative fuel charge in Schedule MS should continue even with 
the present oil situation because Virginia Power's generation is only 
about 5% with oil. 

5. Upon request, they will run a rate comparison between Schedule 6 and 
Schedule MS. However, Mr. Cowell indicated that he has run comparisons 
before and his experience is that for most large Federal customers and in 
particular Fort Belvoir, Schedule MS is better. 

6. Schedule 6TS - Thermal Storage is not currently available to Federal 
Customers, but it will probably be available in the near future. However, 
Schedule MS can effectively be used with Thermal Storage because of 
Section VI.A.1. (off-peak demand only billed if it exceeds the on-peak 
demand, and then only by 30% of the excess). 



7. Rate Schedule CS - Curtailable Service is not available to Federal 
customers at this time. It may eventually be extended to Federal 
customers in the future. However, Virginia Power has a new experimental 
rate Schedule 10 - Large General Service which essentially works like a 
curtailable service except that there are 3 (A, B, C) day classifications 
with different on-peak charges for each day. When Virginia Power 
announces that a day is classified as A (no more than 32 days/year) it is 
up to the customer to cut down on his use or pay the higher energy 
charges. Mr. Cowell indicated that this rate may be advantageous to Fort 
Belvoir and may merit some study. This rate is limited to 60 customers, 
but Mr. Cowell indicated that plenty of customers can still participate. 

8. Rate Schedule MSSG - Federal Government Installations (Standby Generator - 
Experimental) would be applicable to Fort Belvoir if the standby generator 
capacity is greater than 150 kW. Mr. Cowell felt that this rate could be 
advantageous to Fort Belvoir. He mentioned that other large Federal 
customers have taken advantage of this rate. For example, the CIA 
contracted for 20 MW and got paid $120,000 per month. 

9. Mr. Cowell mentioned that for the installation of a generator, the old 
substation (Hayfield Substation) had provisions (relays, protective 
equipment, etc.) for parallel operation. However, no provisions for 
parallel service have been made at the new substation (Belvoir 
substation). 

10. Mr. Barcia indicated that for purposes of EAC's study, generators would be 
placed at Building 505A (Substation) and also the existing generators at 
DeWitt Army Hospital could be utilized. 

11. Mr. Cowell indicated that under Schedule MSSG, Virginia Power could 
install separate metering at the site of 505-A and DeWitt to measure the 
load on the generators. In those cases where Virginia Power required the 
operation of the generator, the load would be measured at these points and 
a credit would be deducted from the electric bill. As long as Fort 
Belvoir met the agreed upon contracted demand, the credit on the bill 
would be issued every month. The metering equipment would be supplied by 
Virginia Power and would be installed by Fort Belvoir's designated 
contractors. 

12. Mr. Cowell felt that it would not be advantageous for Woodlawn Village to 
switch to gas since they are taking advantage of the minimum billing 
demand in the winter, therefore, paying no demand charges and the energy 
charge under Schedule MS is only 2.165 cents per kWH. 

13. Mr. Cowell suggested that we look into conversion to electric (rather than 
gas) from those buildings that currently have oil until all the minimum 
winter kW demand charges are used up. 

14. Mr. Cowell provided EAC with copies of the monthly billing demands for 
1989 and up to May 1990 for Fort Belvoir, Woodlawn Village, and INSCOM 
which until May were billed separately and now have been combined into one 
bill.  Mr. Cowell will mail the 30 minute daily demands for last year in 
the near future. 

15. Mr. Cowell does not perform profile analysis for customers or deal with 
thermal storage. He suggested a meeting with Mr. Gary Hicks for these 
areas. Mr. Barcia agreed to meet with Mr. Hicks after lunch. 

Submitted by:  Jose Barcia 

JB/rc 

cc:  cc, PM 
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August  21,   1990 

Mr.   Ed Cowell 
Marketing Services 
Virginia Electric  and Power Co. 
12316 Lee-Jackson Memorial Highway 
Fairfax,   Virginia     22033 

Re:       Energy Savings Opportunity Survey 
Fort  Belvoir,   Virginia 
EAC  Project  No.   89034.01 

Dear Ed: 

This is to confirm our telephone conversation of August 17, 1990. As I mentioned 
to you we are working on an energy project for Fort Belvoir which will require 
access to their electrical billing information. 

This is to request a copy of Fort Belvoir's electric billing information and 
magnetic tape print-outs for the preceding year starting with the latest billing 
information. Mr. Zahir Kahn at Fort Belvoir is preparing a letter authorizing 
Virginia Electric and Power Company to release this information to EAC. Also, 
please include any similar information available for Woodlawn Village. 

We would appreciate a copy of any pertinent rate schedules and any information 
concerning Fort Belvoir's present service, i.e., number of delivery points, 
metering, facilities charge, minimum contract demands, and any other information 
that may be useful in this study. 

I appreciate your assistance in this project and look forward to working with you 
and other officials at Virginia Power. 

Sincerely, 

ENGINEERING APPLICATIONS CONSULTANTS 

Jose F. Barcxa 
Engineer 

JB/rc 

cc:  cc, PM 

\a\89034.01\letters\082190 
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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
US ARMY FORT BELVOIR 

FORT BELVOIR, VIRGINIA 22060 

^»^«WTOf^*^ 

ANFB-DEH-EN 2i AUG r.*d 

Mr. Edward D. Cowell, Jr. 
Marketing Services Administrator 
Virginia Power 
12316 Lee-Jackson Memorial Highway 
Fairfax, VA 22033 

Dear Mr. Cowell: 

The U.S. Army Corps of Engineers (Baltimore District) has 
hired Engineering Applications Consultants to perform a survey 
during 1990 and 1991 for energy conservation opportunities at 
Fort Belvoir. 

Upon request, please provide the necessary information to 
Engineering Applications Consultants in order that their work 
could be completed on schedule. 

Your assistance will be appreciated very much. 

Sincerely, 

U/s.?te~ 
RES 

ctor of Engineering and Housing 

"TRADITION, COMMUNITY, SERVICE" 
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Energy Saving Opportunity Survey 
Fort Belvoir, Virginia 
EAC Project No. 89034.00 
A/E Contract No. DACA 31-89-C-0198 

Survey Status Report 

May 10, 1990 

March 15, 1990 

March 24, 1990 

April 2, 1990 

April 3, 1990 

April 18, 1990 

April 25, 1990 

April 26, 27, 1990 

Entrance Meeting 

Letter to DEH requesting survey for 
Building 247 from 4/4/90 to 4/6/90 and 
Building 305 from 4/11/90 through 
4/13/90. 

Virender  Puri  called  Mr. 
confirmation of the survey, 
not been received. 

Khan  for 
Letter had 

Letter to Mr. Khan requesting survey for 
Building 247 on April 18, 19 and 20 and 
Building 305 on April 25, 26 and 27. 
Letter also requested access to secured 
areas and any required security 
arrangements. 

EAC staff met regarding Building 247. 
Mr. Salyars stated that Building 247 had 
the HVAC system overhauled about a year 
ago and that the building was scheduled 
for major renovations in September. Mr. 
Khan was not aware of these changes. Mr. 
Khan wanted to discuss possibly 
exchanging Building 247 for another 
building. 

Meeting for Building 305 - Could not 
obtain security badges at Security 
Office. Met with Mr. Lee Miller in the 
morning. Mr. Miller arranged for a 
security escort for the afternoon. 

Could not proceed with survey as 
scheduled because escort was not 
available. 



May 3, 1990 Returned to Building 305 and continued 
energy survey. Difficulty in finding 
security escorts. Escorts were available 
after 11:00. 

May 7, 1990 Called to schedule with Mr. Miller. 

May 8, 1990 Called to schedule.   Left message on 
answering machine. 

May 9, 1990 Called Mr. Miller.   Left message on 
answering machine. 

May 11, 1990 Got a call from Mr. Khan that escorts are 
available on 5/11, 5/14 and 5/15. EAC to 
call to confirm survey for Building 305. 
Survey has been set for 5/14. 

May 14, 1990 Jose Barcia caled Mr. Khan.  Mr. Khan 
indicated that the escorts are not 
available and EAC should make 
arrangements directly with Mr. Miller. 

cc:  cc, Jose (PM) 
Mr. James Hawk 
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May 4,   1990 

Department of the Army 
Baltimore District Corps of Engineers 
P. O. box 1755 
Baltimore, Maryland 21201-1755 

Attn:  Mr. James Hawk 
Project Manager 

Re:  ESOS Survey, Fort McNair and Fort Belvoir 
A/E Contract No. DACA 31-89-C-0198 
EAC Project No. 89034.00 

Dear Mr. Hawk: 

We would like to thank you for your acceptance of the Carrier E-20 
program for use on buildings that require computer modelling, as 
well as for use at DeWitt Army Hospital. E-20 computer software 
analyzes hourly energy consumption of the building. This is a user 
friendly program which accomplishes all the major features of the 
programs outlined in the Scope of Work and is comparable to the 
Blast program. 

We hope that you will be satisfied with the results produced by the 
program. 

Should you have any questions or need additional information 
regarding this program, please call us. 

Sincerely, 

ENGINEERING APPLICATIONS CONSULTANTS 

Virender Puri, P.E. 
President 

VP/rc 

cc:  cc, PJ, Jose, PM 

\b\89 034\letters\050490 
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INSTALL BOILERS AND WATER HEATERS 
300 AREA, PORT BELVOIR, VIRGINIA 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

1.0  INTRODUCTION 

An Energy Savings Opportunity Survey (ESOS) was done in 
1991 to improve energy efficiency by analyzing demand of 
steam in the 300 area and recommending an alternative to 
central plant #332 during summer, non-heating months. 

2.0  DESCRIPTION OF ECOS 

The data collected was subjected to a detailed analysis 
based on Army criteria for qualifying for ECIP projects. 
Local distillate (#2) oil boilers will be installed in 
the following buildings: 

307 331 
309 357 
317 362 
327 363 

Domestic hot water heaters will be installed in the 
following buildings: 

334 365 

The cost of this project is $669,132 (FY 1992) 

3.0 POTENTIAL ENERGY SAVINGS 

The alternative recommended above has a potential savings 
in energy consumption of 30,459 mbtu per year at a cost 
savings of $208,278 per year. 

3.1 Metering 

At present, there is no provision for metering of the 
energy consumption of the systems affected by this 
project. The energy conservation measures recommended 
are based on field surveys, interviews with the operating 
personnel, and the Building 332 Engineering Log. 

3.1.1 Calculations for energy savings were subjected to 
rigorous analysis, as per guidelines. However, the 
energy savings accrued will depend on the 
implementation as recommended, and following 
recommended operational, maintenance, and repair. 



300 AREA 
FORT BELVOIR,  VIRGINIA 



AHU-1 

AHU-3 

AHU-2 

SECOND   FLOOR   PLAN 

AHU-1 

PROPOSED 

AHU-3 
BOILER 
LUOAI IUN 

f 
UNDERGROUND/ 
OIL STORAGE / AHU-2 
lANrv 

FIRST  FLOOR   PLAN 

BUILDING   307   KEY   PLAN 



AHU-2 

AHU-1 

UNDERGROUND 
OIL STORAGE 
TANK  

PROPOSED 
POSSIBLE 
BOILER ROOM 
LOCATIONS- 

AHU-3 

L 
4 

AHU-4 

„ 1 , v 

SECOND   FLOOR   PLAN 

N, 

AHU-2 

AHU-1 

v 

FIRST   FLOOR   PLAN 

BUILDING   309   KEY   PLAN 



/-SYSTEM  1- 
\ 

| 

RTU-1 RTU-2 

SYSTEM K SYSTEM 2 

-PROPOSED BOILER LOCATION 
— UNDERGROUND 

OIL STORAGE TANK 

FLOOR   PLAN 

BUILDING   317   KEY   PLAN 



r i 

AHU-2 AREA    A 

AHU-4 

AHU-3 

MEZZANINE   FLOOR   PLAN 

PROPOSED 
BOILER ROOM 
ADDITION 8c 
OIL STORAGE 
TANK 
LOCATIONS 

AREA    B 

AHU-2 AREA    A 

AHU-4 

AHU-3 

FIRST   FLOOR   PLAN 



PROPOSED OIL FIRED 
STEAM  BOILER <Sc OIL TANK 
LOCATION 

U 

FIRST   FLOOR   PLAN 

BUILDING   331    KEY   PLAN 



OFFICE 
AREA 

i 

MEZZANINE   FLOOR   PLAN 

SHOP & STORAGE 
AREA 

 LOCKER/TOILET 

■PROPOSED 
LOCATION OF 
DOMESTIC HOT 
WATER HEATER 
AND OIL STORAGE 
TANK 

FIRST   FLOOR   PLAN 

BUILDING   334   KEY   PLAN 



ÜJ z o 
N 

ZONE 1 

ZONE 4 

to 
ÜJ 
z o 
N 

ZONE 2 

ZONE 5 

PENTHOUSE 

UPPER   LEVEL  FLOOR   PLAN 

ZONE 8 

LÜ 
Z 
o 
N 

ZONE 9 

ZONE 6 

UNDERGROUND 
OIL STORAGE 
TANK 

oo 
Ld 
Z o 
N 

PROPOSED 
BOILER ROOM 
ADDITION 

LOWER   LEVEL  FLOOR   PLAN 

BUILDING   357   KEY   PLAN 



AHU-2 
~i 

AHU-3 

FIRST   FLOOR   PLAN 

-PROPOSED OIL FIRED 
STEAM  BOILER LOCATION 

BASEMENT   FLOOR   PLAN 

BUILDING   362   KEY   PLAN 

10 



r i 

EQUIPMENT PENTHOUSE 

L 
1 r J 

i i 

PENTHOUSE   PLAN 

1 ZONE 7 ZONE 5 
\ 

ZONE 6 

ZONE 2 ^><f    ZONE 3 

\ -ZONE 1 ZONE 4 J 

FIRST   FLOOR   PLAN 
E ^K PROPOSED OIL FIRED STEAM 

"zrn^        BOILER HOUSE ADDITION 
Sc OIL STORAGE TANK I 

ZONE 10 

ZONE 8 ZONE 9 

I I 

BASEMENT   FLOOR   PLAN 

ii 



OFFICE AREA 

OFFICE AREA 

I 1 

H 

MEZZANINE   FLOOR   PLAN 

MECHANICAL 
EQUIP.  RM 

FIRST   FLOOR   PLAN 

LOCATION  OF 
PROPOSED 
DOMESTIC HOT 
WATER HEATER 
AND OIL STORAGE 
TANK 

12 



1.COMPONENT 

ARMY 

FY 1993 MILITARY CONSTRUCTION PROJECTS DATA 

3.   INSTALLATION AND  LOCATION 

Fort Belvoir, Virginia  

PROGRAM 
ELEMENT 

6.   CATEGORY  CODE 

80000 

2.   DATE 

August 29,  1991 

4.   PROJECT  TITLE 

Install boilers and water heaters, 300 area 

7.   PROJECT 
NUMBER 

8.   PROJECT 
COST 

9.   COST  ESTIMATES 

ITEM 

Install oil boilers in buildings: 

Building Nos. 307, 309, 317, 327, 331, 357, 362, and 363 

Hot water heaters in buildings: 

Building Nos. 334, and 365 

Contingency (10%) 

Total Contract Cost 

Supervision, Inspection & Overhead (5.5%) 

Design (6%) 

Total Request 

U/M QUAN- 
TITY 

UNIT 
COST 

COST 
($000) 

545.562 

54.556 

600.118 

33.007 

36.007 

669.132 

10. Description of Proposed Construction: 

The proposed project consists of installing oil-fired boilers and 
water heaters for summer use, to allow the central heating plant in 
Building 332 to be shut down during non-heating months. 

11. Project: 

This project will provide boilers and water heaters for summer use 
in 10 buildings at Fort Belvoir, Virginia. 

Requirement:  The project will help Fort Belvoir to reduce energy 
costs to comply with the Energy Resources Management Plan (ERMP) 
and reduce dependence on critical fuels, while maintaining 
operational readiness. 

Current Situation;  In order to meet summer use requirements of 
steam in these buildings, the central plant is operated during non- 
heating months and thus is wasting energy. 

DD FORM 1391 
1 DEC 76 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 
(WHEN  DATA  IS   ENTERED) 

PAGE NO. 



1.COMPONENT 

ARMY 

PY 1993 MILITARY CONSTRUCTION PROJECTS DATA 2. DATE 
August 29, 1991 

3.   INSTALLATION AND   LOCATION 

Fort Belvoir, Virginia  

4. PROJECT TITLE 

Install boilers and water heaters, 300 area 

5. PROJECT NUMBER 

Impact if Not Provided;  If this project is not executed, Fort 
Belvoir will not achieve annual savings of $288,278 and a potential 
reduction in energy consumption of 30,459 Mbtu.  The base will also 
fail to contribute to energy conservation goals established for US 
Army facilities by the Army headquarters. 

Estimated Construction Start:  October 1993 Index: 1922 

Estimated Midpoint Construction:  January 1994 Index: 1938 

Estimated Construction Completion:  April 1994 Index: 1947 

Detailed Justifications 

D-l General:  The project is dictated by the Army's goal to reduce 
energy consumption by making efficient use of energy resources at 
the facilities.  This will reduce dependence on critical fuel 
resources without affecting the mission of the base and, at the same 
time, increasing the base's capability to achieve budgetary 
reductions. 

D-2  Accommodations Now in Use:  Under the existing arrangement, the 
Central Plant in Building #332 is operated year round.  During 
summer (non-heating) months this plant has to run to meet steam 
demand in only 10 buildings, thus requiring inefficient operation 
and wasting energy. 

D-3 Analysis of Deficiency: The inefficient operation of the 
boiler plant in Building #332 contributes towards an estimated 
wastage of 30,459 Mbtu per year. 

D-4  Consideration of Alternatives:  Various options have been 
evaluated thoroughly under an Energy Savings Opportunity Survey 
(ESOS).  The recommended option for this project is feasible and 
meets predetermined economic criteria. 

D-5 Criteria for Proposed Project:  The installation will be 
performed as per applicable codes, rules and regulations. 

D-6 Program for Related Equipment:  All required equipment will be 
furnished and installed as a part of this project. 

D-7  Disposal of Present Assets:  None of the existing assets will 
need disposal, 

DD FORM 1391cPREVIOUS EDITIONS HAY BE USED INTERNALLY PAGE NO. 
1 DEC 76 UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY 
(WHEN DATA IS ENTERED) 



1.COMPONENT 

ARMY 

FY 1993 MILITARY CONSTRUCTION PROJECTS DATA 2. DATE 

August 29, 1991 

3. INSTALLATION AND  LOCATION 

 Fort Betvoir, Virginia ._ 

4. PROJECT TITLE 
Install boilers and water heaters, 300 area 

5. PROJECT NUMBER 

D-8 Survival Measures:  Not applicable. 

D-9 Summary of Environmental Consequences:  Environmental impact of 
this project is only beneficial. Reduced energy usage will conserve 
resources used in generation of electricity and also result in 
reduction of emissions from the power plants. 

D-10  Evaluation of Flood Hazard and Encroachment of Wetlands:  Not 
applicable. 

D-ll Economic Justification:  Completion of the proposed project 
will result in net energy savings of 30,459 Mbtu and $288,278 
annually. 

D-12  utility and Telecommunication Support:  No additional utility 
or telecommunication support is reguired. 

D-13  Protection of Historic Places and Archeological Sites:  None 
of the project elements has any impact on the historic character of 
any facility. 

D-14  Project Development Brochure:  An engineering study was 
completed in August 1991, and an executive summary is attached. 

D-15 Energy Requirements:  The subject project will reduce present 
energy consumption by 30,459 Mbtu annually.  See Energy Requirements 
Appraisal (ERA) in Special Requirements Paragraph 3 (SRP-3). 

D-16 Provision for the Handicapped:  The proposed project does not 
impact the architectural character of the buildings involved and, 
hence, no design for the handicapped is involved. 

D-17 Real Property Maintenance Activity (RPMA) Analysis: 

A. Physical Impact:  There will be no increase or decrease in 
maintenance activity or real property inventory. 

B. Backlog of Maintenance and Repair (BMAR) Impact:  The system's 
expectancy will not be affected.  Thee will be no impact on 
BMAR. 

D-18  Commercial Activities:  The proposed project affects only 
summer steam requirements of existing activities and does not 
involve expansion of any facilities for any new function.  

)D FORM 1391c ~~~    PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO. 
1 DEC 76 UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY 
(WHEN DATA IS ENTERED) 



1.COMPONENT 

ARMY 

3.   INSTALLATION  AND  LOCATION 

Fort Belvoir, Virginia  

4. PROJECT TITLE 
Install boilers and water heaters, 500 area 

FY 1993 MILITARY CONSTRUCTION PROJECTS DATA 2. DATE 

August 29, 1991 

5. PROJECT NUMBER 

Special Requirements Paragraph 3 (SRP3): 

Energy Requirements Appraisal (ERA) 

1. Project Description: Oil-fired boilers and water heaters will 
be installed in the buildings named in Block 9 at Fort Belvoir, 
Virginia. 

2. Estimated Energy Consumption:  The existing systems consume an 
estimated 97,222 Mbtu annually.  The project, when fully 
implemented, will generate net annual energy savings of 30,459 
Mbtu. 

3. Energy Sources:  The use of residual (#6) oil will decrease and 
that of distillate (#2) oil will increase during summer months. 

4. Energy Use Impacts:  The proposed project will reduce the burden 
on existing fuel distribution system. 

5. Energy Conservation:  The annual energy consumption will be 
reduced by 30,459 Mbtu annually.  Also, Fort Belvoir and, hence, 
the Army, will be benefitted by an annual cost savings of 
$288,278. 

6. Energy Alternatives:  The proposed retrofit will reduce energy 
consumption by 30% without affecting base mission. 

7. Energy Effects:  The proposed improvements have a positive 
environmental effect.  By reducing demand for energy, it 
effectively impacts consumption of non-renewable fuel sources 
and resulting polluting emissions from electric generation. 

8. Basis of Approval:  Total energy requirements and alternative 
fuel sources have been considered and included in this appraisal 
or discarded as inapplicable. 

)D FORM 1391c PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO. 
1 DEC 76 UNTIL EXHAUSTED 

FOR OFFICIAL USE ONLY 
(WHEN DATA IS ENTERED) 



LIFE   CYCLE   COST  ANALYSIS   SUMMARY 
ENERGY   CONSERVATION   INVESTMENT  PROGRAM   (ECIP) 

JcATION:    FORT  BELVOIR      REGION NO. 3      PROJECT NUMBERDACA-31-89-C-0198 

PROJECT  TITLE:    VKVVCY   ^AVTNCC;   PPpOPTTTNTTV   CJTTPVTTV         FISCAL  YR.      !99/ 

DISCRETE  PORTION NAME    =** 3 O 0 A/g gfl -     LOCAL.    &0ft.£T2S       1/S ,    »33 2  

ANALYSIS DATE      August     °fI ECONOMIC LIFE        2<5 YEARS     PREPARED BY    EAC 

INVESTMENT *r-/,tr   c? r -) 
A. CONSTRUCTION  COST S   t>^>,   "5 fa Z 
B. SIOH S        3Q,    OOP 
C. DESIGN COST S        3 2, 7£~Q 
D. SALVAGE  VALUE -   $  
E. TOTAL   INVESTMENT   (1A  +   IB  +  1C -   ID) S  fco°, ^'z 

ENERGY  SAVINGS   (+)   /   COST   (-) 
ANALYSIS  DATE  ANNUAL  SAVINGS,   UNIT COST AND  DISCOUNTED   SAVINGS 

COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL S/MBTU/YRm MBTU/YR(2) SAVINGS   (3) FACTOR   (4)      SAVINGS   (S) 

S   io  nc: g&g %J02J_G__ IS". &\ S     IS^ A72- 
S      7:43 •-f?70Z S-'463g^ "2/. 6 6 S-3/7Ci72| 
S      ft   fi9 ^"f S  Z-2-S31? 26. g/ S   9 7O^.-7/0 
S      S.13    $          $  
S    $          S  

A. ELEC 
B. DIST 
C. RES ID 
D. NG 
E. COAL 

TOTAL 30,45*7 S 1*2. «+$ s5,fe92^6| 

NONENERGY SAVINGS (+) / COST (-) 

A. ANNUAL RECURRING (+/-) $_^*J30__ 
(1) DISCOUNT FACTOR (TABLE A) I-4-S3 
(2) DISCOUNTED SAVING/COST (3A X 3A1) S ', 3 7b.   '*> / 

B. NONRECURRING SAVINGS (+) / COST (-) 

SAVINGS (+) YEAR OF     DISCOUNT    DISCOUNTED SAV- 
ITEM COST (-WD OCCUR. (2^   FACTORf3)   INGSf+1 C0ST(-U4) 

(1)     $               $  
(2)     S. 
(3)     S             $  

(4) TOTAL $  $  

C. TOTAL NONENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) $JÜJ!L1£_Z£ÜL 
D. PROJECT NONENERGY QUALIFICATION TEST i   o-ra   c 

(1)  25% MAX NONENERGY CALC (2F5 x .33) S ', O/S, SY2- 
a. IF 3D1 IS = OR > 3C GO TO ITEM 4 
b. IF 3D1 IS < 3C CALC  SIR = (2F5+3D1) - IE =   
c. IF 3D1 IS s > 1 GO 10 ITEM 4 
D.  IF 3D1 IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3Bld f YEARS ECONOMIC LIFE) S 2 g?f 2 7? 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) S "7. Ö S^ 230 

DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (SIR) = (5-'lE) = ^' ^ 

StMPLt      PA-yß/vct     Pe«e-iet>   CEÄRS) ■=.    2.1 



OIL TO GAS CONVERSION 

900 AREA (DOGUE CREEK) 

PECIP 



PROJECT DOCUMENTATION 
FOR 

PRODUCTIVITY ENHANCING CAPITAL INVESTMENT PROGRAM fPECIP) PROJECTS 

PROJECT NAME:  Oil to Gas Conversion      Date:  August 29, 1991 
#900 Area 

BUILDINGS AND PROJECT DESCRIPTION:  Housing Area #900 (Dogue 
Creek), as described below 

PROJECT LOCATION:  Fort Belvoir, Virginia 

1. BRIEF DESCRIPTION OF PROJECT: Converting the energy source 
for heating and domestic hot water to gas. It is proposed to 
implement oil to gas conversion in conjunction with an on- 
going renovation project. Existing oil furnaces and electric 
water heaters will be replaced by gas-fired furnaces and water 
heaters in the units listed on pages 3 through 8. This is the 
incremental cost of gas fired equipment as compared to the oil 
furnaces and electric water heaters. The project should be 
implemented in conjunction with PN 24566, the design of which 
is under way by the Norfolk District Corps of Engineers. 

2. BRIEF DESCRIPTION OF THE REASONS FOR THE MODIFICATIONS: Con- 
version to gas is expected to provide reductions in energy 
costs based on energy projections. 

3. SPECIFIC INSTRUCTIONS FOR PERFORMING THE MODIFICATION: 
Replace the existing oil furnaces and electric water heaters 
with gas fired equipment in all of the 270 housing units in 45 
buildings in the 900 area (Dogue Creek) at Fort Belvoir, 
Virginia. 

4. ESTIMATED DOLLAR AND ENERGY SAVINGS PER YEAR: 

A. The estimated dollar savings per year for this project 
are: 

$75,857 

B. The estimated energy savings per year for this project 
are: 

Electricity 3,680 MBTU 
Distillate Fuel Oil   12,605  MBTU 
Natural Gas -16.308 MBTU 

Total -23  MBTU 

5. See attached DA Form 5108-R. 



DOGUE CREEK HOUSING AREA 
FORT BELVOIR,  VIRGINIA 



Doeue Creek Village 

31dg 
MIL.. —... Location 

90Ü  A Barlow  Road 
ß Barlow  Road 
C Barlow Road 
D Barlow  Road 
£ Barlow Road 

901  A Barlow  Road 
B Barlow Road 
<■"■ Barlow Road 
D Barlow Road 
E Barlow Road 
F Bariow  Road 

902  A Barlow Road 
B Barlow Road 
C Bariow  Road 
D Bariow  Road 
E Barlow  Road 

903  A Bariow Road 
B Bariow Road 
C Barlow Road 
D Barlow Road 
E Barlow Road 

904 A Barlow Road 
B Barlow Road 
C Barlow Road 
D Bariow Road 
E Barlow Road 

9Ü5  A Barlow Road 
B Bariow Road 
C Barlow Road 
D Barlow Road 
E Barlow Road 

906  A Barlow Road 
B Barlow Road 
C Bariow  Road 
D Bariow Road 
E Barlow  Road 

907  A Fenner Road 
B Barlow Road 
C Bariow Road 
D Bariow  Road 

Bed- 
rooms So Ft Year 
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2- 
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3/B 
3 
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3 
3 
3 
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2 
2 

1,137 
1,137 
1,137- 
1,137 
1,264 
1,264 
1..264 
1,264 
1,254 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137 
1,137 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 
1,137 
1.137 

50 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



Location 

9Ü' 

91)8 

910 

911 

912 

913 

914 

915 

916 

B 
C 
D 
E 
A 
B 
C 
D 
E 
A- 
B 
C 
D 
E 
A 
B 
C 
b 
E 
A 
B 
C 
D  . 
E. 
A 

,B 
"C 
D 
E 

,F • 
"G 
H 
I 
A 
B 
C 
D 
E 
A 

Barlow  Road 
Barlow  Road 
Barlow  Road 
Barlow   Road 
Barlow  Road 
Barlow  Road 
Barlow Road 
Barlow  Road 
Barlow Road 
Barlow   Road 
Barlow  Road 
Barlow  Road 
3arlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow Road 
Barlow  Road 
Barlow Road 
Barlow Road 
Barlow Road ^ 
Barlow Road 
Barlow Road 
Barlow  Road 
Barlow Road 
Barlow  Road 
Barlow Road 
Barlow Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Moyer Road 
Mover Road 
Mover Road 
Maloney  Road 
Maloney Road 
Maloney Road 
Maloney Road 
Maloney Road 
Maloney Road 

Bed- 
rooms So Ft 

2 1.137 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3/B 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3/B 1,264 
3/B 1,264 
3 1,264' 
3 1,264 
3 1,264 
3 1,264 
3/B 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3/B 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
2/B 1,137 

-3/B— 1,264 ~ 
3 1,264 
3     • 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
3 1,264 
2 1,137 
2 1,137 
2 1,137 
2 1,137 
3 1,264 
2 1,137 
2 1,137 
2 1,137 
2 1,137 
3/B 1,254 
3/B 1,264 

Year 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
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56 
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56 
56 
56 
56 
56 
56 
56 
56 
56   • 
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Location 
Bed- 
rooms SG Ft Year 

g^g ß Vialoney Road 
C Maloney  Road 

916 D .Maloney Road 
E Maloney  Road 
F .Vialoney  Road 

gi7 A Maloney  Road 
B .vialoney Road 
C ..vialoney  Road 
D .vialoney Road 
E Maloney Road 

918 A vialoney Road 
B Maloney Road 
C .Vialoney Road 
D Maioney Road 
£ Maloney Road 

919 A Mover Road 
B Maloney Road 
C Maloney Road 
D Maloney Road 
E Maloney Read 
F Maioney Road 
G Maloney Road 
H Maloney Road 
I Maloney Road 

920 A Maioney Road 
B Maloney Road 
C Maloney Road 
D Maloney Road 
E Maioney Road 
F Maloney Road 

921 A Maloney Road 
B Maloney Road 
C Maloney Road 
D Maloney Road 

.    E Maloney Road 
922 A Maloney Road 

B Maloney Road 
C Maloney Road 
D Maloney Road 
E Maioney Road 
F Maloney Road 
G Maloney Road 

.    H Maioney Road 
923 A Maloney Road 

B Maloney Road 
C Maloney Road 
D Maloney Road 
E Maloney Road 

924 A Maloney Road 
B Maloney Road 
C Malonev Road 

3 
3 
3 
3 
3/B 
3/B 
2 
2 
2 
2 
2/B 
2 
2 
2 
3 
3/B 
2 
2 
2 
2 
3 
3 
3 
3 
3/B 
3 
3 
3 
3 
3/B 
3/B 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
3 
3 
3 
3 
3/B 
2 
2 
2 

1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137 
1,137 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137- 
1,137 
1,264' 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264- 
1,264 
1,137" 
1,137 
1,137 
1,13-7 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
55 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



Location 
Bed- 
rooms 

924 

927 

D 
E 

925 A 
B 
C 
D 
E 

926 A 
B 
C 
D 
E 
F 
A 
B 
C 
D 
E 
A 
B 
C 
D 
E 
E 
G 
H 
A 
B 
C 
D' 

930lA 
B 
C 
D 
-E 

93I|k 
iB 

928 

929 

932 

933 

0 
£ 
A 
B 
C 
D 
E 
A 
B 
C 
D 
E 

Maloney Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney  Road 
Maloney Road 
Maloney  Roaa 
Maloney Road 
Maloney Road 
Maloney  Road 
Maloney  Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Maloney  Road 
Maloney  Road 
Maloney Road 
Maloney Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner Road 
Fenner  Road 
Fenner Road 
Fenner Road 
Barlow  Road 
Barlow  Road 
Barlow  Road 
Barlow   Road 
Barlow   Road 

2 
3/B 
3 
3 
3 
3 
3/B 
3/B 
2 
2 
2 
2 
3/B 
3/B 
3 
3 
3 
3 
3 
a 
3 
3 
2 
2 
2 
2 
3/B 
3 
3 
3 
3 
3 
3 
3 
3 
3/B 
3 
3 
3 
3 
3/B 
3/B 
3 
3 
3 
3 
3 
3 
3 
3 
2 

Sq Ft 

1,137 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137 
1,137 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
I72"64 
1,264 
1,264 
1,264 
1,137 
1,137 
1,137 
1,137 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264- 
1,264- 
1,264 
1,264- 
1,264- 
1,264 
1,264 
1,254 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,264 
1,137 

Year 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



Bieg Bed- 
No. Location rooms Sa Ft Year 

933 F Barlow Road 2 1,137 56 
G Barlow Road 2 1,137 56 

933  ri Barlow Road 2 1,137 56 
I Barlow Road 3/B 1,264 56 

934 A Barlow Road 3 1,264- 56 
ß Barlow Road 3 1,264 56 
C Barlow Road 3 1,264 56 
D Barlow Road 3 1,264 56 
E Barlow Road 2 1,137 56 
F Barlow Road 2 1,137 56 
G Barlow Road 2 1,137 56 
H Barlow Road 2 1,137 56 
I Barlow Road 3/B 1,254 56 

935 A Barlow Road 3/B 1,264 56 
B Barlow Road 3 1,264 56 
C Barlow Road 3 1,264' 56 
D Barlow Road 3 1,264 56 
E Barlow Road 3 1,264 56 
F Barlow Road 3/B 1,264 56 

936 A Barlow Road 3/B 1,264 56 
B Barlow Road 2 1,137 56 
C Barlow Road 2 1,137 56 
D Barlow Road 3 1,137 56 
E -   Barlow RoacF 2 1,137 56 
F Bariow Road 3 1,264 56 
G Barlow Road 3 1,264 56 
H Barlow Road 3 1,264 56 
I Barlow Road 3 1,264' 56 

r937 A Barlow Road 3 1,264 56 
B Barlow Road 3 1,264' 56 
C Barlow Road 3 1,264- 56 

:D Bariow Road 3 1,264' 56 
*E Barlow Road 3/B 1,264 56 

9ZS.'A Barlow Road 3 1,264 56 
"B Barlow Road 3 1,264" 56 
c Barlow Road 3 1,264- 56 

>D Bariow Road 3 1,264 56 
*.E Barlow Road 2 1,189 56 
JF Barlow Road 2 1,189 56 
'G Barlow Road 2 1,189 56 
'H- Barlow Road 2 1,189 56 

»9-Ä 
Bariow Road 3/B 1,264 56 
Barlow Road 3/B 1,264 56 

B Bariow Road 3 1,264 56 
C Barlow Road 3 1,264 56 
0 Barlow  Road 3 1,264- 56 
E Barlow Road 3 1,264- 56 

940 A 
Bariow Road 
Barlow  Road 

3/B 
3/B 

1,264 
1,264 

56 
56 

B Bariow  Road 2 1,137 56 
C Barlow  Road 2 1,137 56 



Location 
Bed- 
rooms Sa Ft Year 

940 

940 

941 

942 

943 

944 

D 
E 
F 
G 
H 
I 
A 
B 
C 
D 
E 
A 
B 
r 

D 
E 
A 
B 
C 
D 
E 
A 
B 
C 
D 
E 

Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 
Barlow 

Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 

2 
2 
3 
3 
3 
3 
3/B 
3 
3 
3 
3 
3 
3 
3 
3 
3/B 
3/B 
3 
3 
3 
3 
3 
3 
3 
3 
3/B 

1,137 56 
1,137 00 

1.2S4 56 
1,264 56 
1,264 56 
1,264- 56 
1,264 56 
1,264 56 
1,264 56 
1,264 56 
1,264' 56 
1,264 56 
1,264 56 
1,264 56 
1,264 56 
1.264 56 
1,264 56 
1,264 56 
1,264 56 
1,264 56 
1,264 56 
1,264- 56 
1,264 56 
1,264 56 
1,264 56 
1,264 56 
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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

AcATION: FORT BELVOIR REGION  NO. 

PROJECT  TITLE:     TrMPPCV   SiVTVCZ   OPPOPTTTNTTV   CTTPVTTV  

DISCRETE  PORTION NAME     P05UE.   Cg€EK -    OIL.   TO    GAS 

ANALYSIS DATE   August     *R 

1. 

PROJECT NUMBERDACA-31-89-C-0198 

    FISCAL YR._199J  

ECONOMIC LIFE 15 YEARS  PREPARED BY EAC 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOE 
C. DESIGN COST 
D. SALVAGE VALUE 
E. TOTAL INVESTMENT (1A + IB + 1C - ID) 

ENERGY SAVINGS (+) / COST (-)   
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST AND DISCOUNTED SAVINGS 

s W  T3& 
$ (O'   TO 
$ 11'   6 84- 

-  S 
S ZI7 HO 

COST 
FUEL 

ELEC 

S/MBTU/YRfl) 

A. I '9:83 B. DIST 
C. RESID S      A   ft? 
D. NG S      S.T3 
E. COAL s 

SAVINGS     ANNUAL $ 
MBTU/YR(2)  SAVINGS (3) 

DISCOUNT    DISCOUNTED 
FACTOR (i)      SAVINGS (5) 

TOTAL 

NONENERGY SAVINGS (+) / COST (-) 

12. 60S- 
s £G>4Z4- 
S ^3 6ST5" 
s 

-'fr "?oS S-ff£ "?21 
s 

-23 $ 73 

//.// 
ft.26 

(U-.U-S 

S 737. «77/ 
$/,33Sr, S2-Q 
$  
S-/,2SC.02.3 
$  

sjnji?. 

A.• ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3Al) 

B.  NONRECURRING SAVINGS (+) / COST (-) 

M4-IUT. 
IP-si 

%J2U100_ 

$_28Sg_3_ 

SAVINGS   (+)   YEAR  OF 
ITEM COST   (-HI)   OCCUR. (2) 

mg.ec KJH   S '53», soo 
(2)          $  
(31<?AS  K/H      S -nf, -7^-S- 

(4)     TOTAL  $_-j20^£4£_ 

lo 

(o 

DISCOUNT 
FACTORr3) 

muz 

DISCOUNTED SAV- 
INGS<+) COST(-) (4) 

$ 96, <?S7 
$ -no.   ö?? 
s 

s -/3,/3 2_ 

4. 

5. 

6. 

C. TOTAL NONENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 
D. PROJECT NONENERGY QUALIFICATION TEST 

(1)  25% MAX NONENERGY CALC (2FS x .33) S 2. b °l. ~*>H- 
a. IF 3D1 IS = OR > 3C GO TO ITEM 4 
b. IF 3D1 IS < 3C CALC  SIR = (2F5+3D1) - IE =   
C. IF 3D1 IS s > 1 CO 10 ITEM 4 
D. IF 3D1 IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3Bld T YEARS ECONOMIC LIFE) 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (SIR) = (5-1E) 

SIMPLE      P/^V a/vc*,    Pefeiojj 

s 15. 4-6 f 

$ 74.4&T- 

$ S32, 9Z=) 

=   3 <24- 

=     2-^yeA^ 



BUILDING 1359 (CONTROL TOWER) 

LOW COST PROJECT 



BUILDING 1359 (CONTROL TOWER) 
FORT BELVOIR, VIRGINIA 

DESCRIPTION OF LOW COST PROJECT 

1.0  INTRODUCTION 

An Energy Savings Opportunity Survey (ESOS) was done in 1991 
to improve energy efficiency by recommending feasible 
architectural, mechanical, and electrical ECOs. 

2.0 DESCRIPTION OF ECOS 

The data collected was subjected to a detailed analysis 
based on Army criteria.  The following energy conservation 
opportunities (ECOs) should be implemented: 

2.1 Radiator Control Valves 

Install control valves on radiators at second floor to 
prevent overheating. 

2.2 Ceiling Insulation 

Add insulation in the ceiling of the control tower to reduce 
heat gain and heat loss. 

2.3 Weatherstripping 

The door to the mechanical room (first floor) and all 
windows except those in the control room shall be 
weatherstripped to reduce infiltration and hence, energy 
dissipation. 

2.4 Night Setback Controls 

Install clock controls for fan coil units on second, third, 
fifth, and sixth floors, and an air handling unit on the 
sixth floor.  The air handling unit will be provided with 
automatic outside air dampers also.  This will save energy 
during unoccupied periods by controlling temperature and 
outside air. 

2.5 Fixture Reflectors 

Install reflectors on three fluorescent fixtures on the 
third floor to reduce electric consumption while maintaining 
recommended lighting levels. 

3.0  POTENTIAL ENERGY SAVINGS AND COST 

The recommended ECOs have potential savings of 79 Mbtu and 
$700 per year at a cost of $4,154. 



CONTROL TOWER - BUILDING 1359 
Nfl DAVIDSON  AIRFIELD 

FORT BELVOIR, VIRGINIA 
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EC0#1 

RADIATOR CONTROL VALVES 



BUILDING 1359 

ECO #1 - Radiator Control Valves 

Description - Radiators have steam flowing through them even when the heat is not needed, 

thus overheating the respective spaces.  Control valves will stop the flow of 

steam when the thermostat set point is reached.  These radiators are located on 

the second floor. 

Energ; y Saved = 25 MBTU/year 

Cost = $945 (incl. SIOH)* 

SIR = 3.3 

The cost for this ECO has been developed from Means Cost Estimating Guide. 

1-1 



CONSTRUCTION COST ESTIMATE 

Project:  Energy Savings Opportunity Survey 

Location: Control Tower 
Building 13S9 
Fort Belvoir, VA 

By: Engineering Applications  Consultants 

ECO: Install thermostatic radiator control valves 

ITEM 

QUANTITY 
Number Unit 

LABOR MATERIAL TOTAL 
Per unit   Total Per unit  Total    COST 

Install valves 
Remove exist, manual valve 
Install fittings 

SUB-TOTAL: 
'.abor Markup: 21% 
Taxes: 4.5% 
SUB-TOTAL: 
Overhead: 10% 
SUB-TOTAL: 
Profit: 10% 

TOTAL: 

4 each 
4 each 
8  each 

§10 $40 
$30 $120 
$15 $120 

$280 
$59 

$339 
$34 

$373 
$37 

$94 

$1 

$410 

$376 

$8 

$384 

$17 
$401 
$40 

$441 
$44 

$486 

$416 
$120 
$123 

$664 
$59 
$17 

$740 
$74 

$814 
$81 

$896 

1-2 



ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Radiator Control Val 09-26-91 
Prepared By      : E A C, PC     BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page  1 of  2 
LCCID - based (version 1, level 35). 
************************************************************************* 

STUDY IDENTIFICATION BLOCK 

Project Title 
Installation Name 
Project Number 
Fiscal Year 
Name of Analyst 

ESOS 
FORT BELVOIR, BLDG 1359 
DACA-31-89-C-0198 
1991 
EAC 

************************************************************************* 

KEY STUDY DATES 

ECIP Economic Life :        15  (years) 

************************************************************************* 
INVESTMENT COST SUMMARY 

Construction cost $ 896 
SIOH costs $ 49 
Design costs S 54 
Energy credit calc $ 899 
Salvage value cost -5 0 
Total investment cost S 899 

************************************************************************* 
ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION  3 , CENSUS REGION  3 

Fuel 
Unit Cost 

$/MBTU 
Savings 

MBTU / Yr 
Annual 

Savings $ 
Discount 

Factor 
Discounted 

Savings 

ELEC 
DIST 
RESID 
NAT G 
COAL 

6.07 0 0 8.78 0 
0.00 0 0 12.34 0 
9.97 25 244 12.05 2943 
0.00 0 0 12.48 0 
0.00 0 0 10.01 0 

TOTAL 25        244 $     2943 

************************************************************************* 
NON-ENERGY ANNUAL SAVINGS(+) / COST(-) 

Annual   Discount Discounted 
Item Savings $     Factor    Savings 

No cost items. 

Total discounted savings(+) / costs(-) S        0 

************************************************************************* 

1-3 



ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Radiator Control Val 09-26-91 
Prepared By     : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page  2 of  2 
LCCID - based (version 1, level 35) 
******** 
NON-ENERGY ONE-TIME SAVINGS(+) / COST(-) 

***************************************************************** 

One-Time 
Item                     Savings $ 

Year Discount 
Factor 

Discounted 
Savings 

No cost items. 

Total discounted savings(+) / costs(-) $ 0 

************************************************************************* 
DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS 

Non-energy annual savings 
Non-energy one-time savings 

$ 
$ 

0 
0 

Total non-energy savings S 0 

************************************************************ 
PROJECT QUALIFICATION TESTS 

************* 

Project non-energy qualification test. 
Snergy savings calc 
Non-energy qualification not applicable 
Energy savings calc S      971 

First year Dollar savings 5      244 
Total net discounted savings 5     2943 
Discounted savings ratio 3.27 
Simple payback period (years) 3.68 

************************************************************************* 

1-4 



ECO #2 

CEILING INSULATION 



BUILDING 1359 

ECO #2 - Ceiling Insulation 

Description - The existing heat loss/heat gain through the roof/ceiling assembly will be 

reduced by installing additional R-19 batt insulation above the seventh floor 

ceiling, improving the U-value from 0.22 to 0.0425 BTU/hr.- Sq. Ft. - °F. 

Energy Saved =  9MBTU/year 

Cost = $530 (incl. SIOH)* 

SIR = 3.2 

*        The cost for this ECO has been developed from Means Cost Estimating Guide. 
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CONSTRUCTION COST ESTIMATE 

Project: Energy Savings Opportunity Survey 

Location: Control Tower 
Building 1359 
Fort Belvoir, VA 

By:      Engineering Applications Consultants 

ECO:     Add insulation above drop ceiling 

QUANTITY LABOR MATERIAL TOTAL 
Number Unit   Per unit   Total Per unit  Total    COST ITEM 

Install R-19 insulation       676  sq. ft.     $0.17     $115    $0.39     $264     $379 

SUB-TOTAL: $115 
,abor Markup: 21% $24 

'Taxes: 4.5% 
SUB-TOTAL: $139 

Overhead: 10% $14 
SUB-TOTAL: $153 

Profit: 10% $15 

$264 $379 
— $24 
$12 $12 

$276 $415 
$28 $41 

$303 $456 
$30 $46 

TOTAL: $168 $333     $502 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Ceiling Insulation 
Prepared By     : E A C, PC    BURKE, VA. 
E20-II Advanced Economic Analysis Program 

09-26-91 
60901891.00 

Page  1 of  2 
LCCID - based (version 1, level 35) 
************************************************************************* 
STUDY IDENTIFICATION BLOCK 

Project Title 
Installation Name 
Project Number 
Fiscal Year 
Name of Analyst 

ESOS 
FORT BELVOIR, BLDG 1359 
DACA-31-89-C-0198 
1991 
EAC 

************************************************************************* 
KEY STUDY DATES 

ECIP Economic Life 25  (years) 

************************************************************************* 
INVESTMENT COST SUMMARY 

Construction cost 
SIOH costs 
Design costs 
Energy credit calc 
Salvage value cost 
Total investment cost 

$ 502 
$ 28 
$ 30 
s 504 
$ 0 
$ 504 

************************************************************************* 
ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION  3 , CENSUS REGION  3 

Fuel 
Unit Cost 

$/MBTU 
Savings 

MBTU / Yr 
Annual 

Savings S 
Discount 

Factor 
Discounted 

Savings 

ELEC 
DIST 
RESID 
NAT G 
COAL 

6.07 
0.00 
9.97 
0.00 
0.00 

2 12 11.37 131 
0 0 17.06 0 
7 66 16.85 1109 
0 0 17.52 0 
0 0 13.34 0 

TOTAL                            9         77 S 1240 

************************************************************************* 
NON-ENERGY ANNUAL SAVINGS(+) / COST(-) 

Annual 
Item                              Savings $ 

Discount Discounted 
Factor    Savings 

Demand Charges                           31 11.65 361 

Total discounted savings(+) / costs(-) $ 361 

************* ************************************************************ 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Ceiling Insulation 09-26-91 
Prepared By      : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 2 of  2 
LCCID - based (version 1, level 35). 
************************************************************************* 
NON-ENERGY ONE-TIME SAVINGS(+) / COST(-) 

One-Time 
Item                    Savings $ 

Year Discount 
Factor 

Discounted 
Savings 

No cost items. 

Total discounted savings(+) / costs(-) $ 0 

************************************************************************* 
DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS 

Non-energy annual savings 
Non-energy one-time savings 

$ 
S 

361 
0 

Total non-energy savings S 361 

************************************************************************* 
PROJECT QUALIFICATION TESTS 

Project non-energy qualification test. 
Energy savings calc $      409 

Non-energy qualification not applicable. 
First year Dollar savings 
Total net discounted savings 
Discounted savings ratio 
Simple payback period (years) 

5 108 
$ 1601 

3.18 
4.65 

**************************************** ********************************* 
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ECO #3 

WEATHERSTRIPPING 



BUILDING 1359 

ECO #3 - Weatherstripping 

Description - The building doors and windows are loose and have lost effective sealing. 

Weatherstripping will cut down on infiltration through them and will help in 

saving energy.  This ECO requires weatherstripping all windows on the second 

through the sixth floor and on the exterior door to the mechanical equipment 

room door on the ground floor. 

Energy Saved = 21 MBTU/year 

Cost = $723 (incl. SIOH)* 

SIR = 1.7 

The cost for this ECO has been developed from Means Cost Estimating Guide. 
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CONSTRUCTION COST ESTIMATE 

Project:  Energy Savings Opportunity Survey 

Location: Control Tower 
Building 1359 
Fort Belvoir, VA 

By: Engineering Applications Consultants 

ECO:     Weatherstrip around windows 
and first floor door 

ITEM 
QUANTITY LABOR MATERIAL t TOTAL 

Number Unit Per unit Total Per unit Total COST 

12  each $24 $288 $8 $96 $384 

1  each $65 $65 $37 $37 $102 

$353 $133 $486 
$74   $74 
  $6 $6 
$427 $139 $566 
$43 $14 $57 

$470 $153 $623 
$47 $15 $62 

Weatherstrip around windows 
Weatherstip door 

SUB-TOTAL: 
Labor Markup: 21% 
Taxes: 4.5% 
'.UB-TOTAL: 
Overhead: 10% 
SUB-TOTAL: 
Profit: 10% 

TOTAL: $517 $168 $685 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Weatherstripping 
Prepared By     : E A C, PC    BÜRKE, VA. 
E20-II Advanced Economic Analysis Program 
LCCID - based (version 1, level 35). 
************************************************************************* 
STUDY IDENTIFICATION BLOCK 

09-26-91 
60901891.00 

Page  1 of  2 

Project Title 
Installation Name 
Project Number 
Fiscal Year 
Name of Analyst 

ESOS 
FORT BELVOIR, BLDG 1359 
DACA-31-89-C-0198 
1991 
EAC 

************************************************************************* 

KEY STUDY DATES 

ECIP Economic Life 5  (years) 

************************************************************* *********** 
INVESTMENT COST SUMMARY 

Construction cost 
SIOH costs 
Design costs 
Energy credit calc 
Salvage value cost 
Total investment cost 

5 685 
$ 38 
S 0 
$ 651 
$ 0 
$ 651 

************************************************************************* 
ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION  3 , CENSUS REGION  3 

Unit Cost    Savings     Annual   Discount Discounted 
Fuel $/MBTU  MBTU / Yr  Savings $     Factor    Savings 

ELEC 
DIST 
RESID 
NAT G 
COAL 

6.07 
0.00 
9.97 
0.00 
0.00 

0 0 3.95 0 
0 0 4.65 0 

1 212 4.34 922 
0 0 4.47 0 
0 0 4.27 0 

TOTAL                            21        212 $      922 

************************************************************************* 
NON-ENERGY ANNUAL SAVINGS(+) / COST(-) 

Annual 
Item                              Savings $ 

Discount Discounted 
Factor    Savings 

Demand Charges                             51 4.10        209 

Total discounted savings(+) / costs(-) $      209 

************************************************************************* 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Weatherstripping 09-26-91 
Prepared By     : E A C, PC    BURKS, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 2 of  2 
LCCID - based (version 1, level 35). 
************************************************************************* 
NON-ENERGY ONE-TIME SAVINGS(+) / COST(-) 

One-Time 
Item                     Savings $ 

Year Discount 
Factor 

Discounted 
Savings 

No cost items. 

Total discounted savings(+) / costs(-) S 0 

************************************************************************* 
DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS 

Non-energy annual savings 
Non-energy one-time savings 

S 
S 

209 
0 

Total non-energy savings 5 209 

************************************************************************* 
PROJECT QUALIFICATION TESTS 

Project non-energy qualification test. 
Energy savings calc $      304 

Non-energy qualification not applicable. 
First year Dollar savings 
Total net discounted savings 
Discounted savings ratio 
Simple payback period (years) 

s 263 
$ 1131 

1.74 
2.47 

************ ************************************************************* 
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ECO #4 

NIGHT SET-BACK 



BUILDING 1359 

ECO #4 - Night Set-Back 

Description - The building does not have any night set-back controls and, as such, wastes 

energy by maintaining the same comfort conditions during unoccupied hours as 

those during occupied periods.  The controls will consist of a night set-back 

thermostat and a motorized damper in the outside air duct for the air handling 

unit on the sixth floor and the time clock controls for the fan coil units on the 

second through fifth floors. 

Energy Saved = 20 MBTU/year 

Cost = $1,188 (incl. SIOH) * 

SIR = 1.4 

*        The cost for this ECO has been developed from Means Cost Estimating Guide. 
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CONSTRUCTION COST ESTIMATE 

Project:  Energy Savings Opportunity Survey 

Location: Control Tower 
Building 1359 
Fort Belvoir, VA 

By: Engineering Applications Consultants 

ECO:     Install setback thermostats and 
outside air damper control on AHU 

ITEM 

QUANTITY LABOR MATERIAL TOTAL 

Number Unit Per unit Total Per unit Total COST 

5 each $24 $120 $64 $320 $440 
c each $15 $75     $75 

1 each $25 $25 $120 $120 $145 

1 each $25 $25 $167 $167 $192 

Install setback thermostat 
Remove thermostat 
Motorized damper 
Interlock control 

SUB-TOTAL: 
Labor Markup: 21% 
Taxes: 4.5% 
SUB-TOTAL: 
Overhead: 10% 
SUB-TOTAL: 
Profit: 10% 

$245 
$51 

$296 
$30 

$326 
$33 

$607 $852 
— $51 
$27 $27 

$634 $931 
$63 $93 

$698 $1,024 
$70 $102 

TOTAL: $359 $768   $1,126 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Night Setback 09-26-91 
Prepared By     : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 1 of 2 
LCCID - based (version 1, level 35). 
************************************************************************* 
STUDY IDENTIFICATION BLOCK 

Project Title 
Installation Name 
Project Number 
Fiscal Year 
Name of Analyst 

ESOS 
FORT BELVOIR, BLDG 1359 
DACA-31-89-C-0198 
1991 
EAC 

************************************************************************* 

KEY STUDY DATES 

ECIP Economic Life :        15  (years) 

************************************************************************* 
INVESTMENT COST SUMMARY 

Construction cost S 1126 
SIOH costs 5 62 
Design costs $ 68 

Energy credit calc $ 1130 
Salvage value cost -$ 0 
Total investment cost $ 1130 

****** 

ANNUAL 

******************************************************************* 
ENERGY SAVINGS(+) / COST(-), DOE REGION  3 , CENSUS REGION  3 

Fuel 
Unit Cost 

$/MBTU 
Savings 

MBTU / Yr 
Annual 

Savings $ 
Discount 

Factor 
Discounted 

Savings 

ELEC 6.07 
DIST 0.00 
RESID .': 9.97 
NAT G 0.00 
COAL 0.00 

13 77 8.78 677 

0 0 12.34 0 
7 73 12.05 877 
0 0 12.48 0 

0 0 10.01 0 

TOTAL 20 150 $     1554 

************************************************************************* 
NON-ENERGY ANNUAL SAVINGS(+) / COST(-) 

Item 

Annual 
Savings S 

Discount 
Factor 

Discounted 
Savings 

No cost items. 

Total discounted savings(+) / costs(-) $        0 

t************************************** ******************************* 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Night Setback 09-26-91 
Prepared By      : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 2 of  2 
LCCID - based (version 1, level 35). 
************************************************************************* 
NON-ENERGY ONE-TIME SAVINGS(+) / COST(-) 

One-Time 
Item                   Savings S 

Year Discount 
Factor 

Discounted 
Savings 

No cost items. 

Total discounted savings(+) / costs(-) $ 0 

************************************************************************* 
DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS 

Non-energy annual savings 
Non-energy one-time savings 

$ 
$ 

0 
0 

Total non-energy savings $ 0 

*************************************************************** 
PROJECT QUALIFICATION TESTS 

********** 

Project non-energy qualification test. 
Energy savings calc $      51^ 
Non-energy qualification not applicable. 

First year Dollar savings $      150 
Total net discounted savings S     1554 
Discounted savings ratio 1.37 
Simple payback period (years) 7.54 

************************************************************************* 
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ECO #5 

REFLECTORS 



BUILDING 1359 

ECO #5 - Reflectors 

Description - There are three fluorescent light fixtures on the third floor which are open type 

fixtures.  Reflectors for these fixtures will reduce both lighting and cooling 

costs. 

Energy Saved = 4 MBTU/year 

Cost = $768 (incl. SIOH)* 

SIR = 1.3 

*        The cost for this ECO has been developed from Mean Cost Estimating Guide and 

vendor quotes. 
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CONSTRUCTION COST ESTIMATE 

Project:  Energy Savings Opportunity Survey 

Location: Control Tower 
Building 1359 
Fort Belvoir, VA 

By:      Engineering Applications Consultants 

ECO:     Install fluorescent fixture reflectors, third floor 

QUANTITY LABOR MATERIAL TOTAL 
Number Unit   Per unit   Total Per unit  Total    COST ITEM 

Install reflectors 3  each        $75    $225    $105    $315    $540 

SUB-TOTAL: $225 
.abor Markup: 21% $47 

'Taxes: 4.5% 
SUB-TOTAL: $272 
Overhead: 10% $27 
SUB-TOTAL: $299 
Profit: .10% $30 

TOTAL: 

$315 $540 
— $47 
$14 $14 

$329 $601 
$33 $60 

$362 $662 
$36 $66 

$329 $398     $728 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Reflectors 09-26-91 
Prepared By     : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 1 of 2 
LCCID - based (version 1, level 35). 
************************************************************************* 
STUDY IDENTIFICATION BLOCK 

Project Title 
Installation Name 
Project Number 
Fiscal Year 
Name of Analyst 

ESOS 
FORT BELVOIR, BLDG 1359 
DACA-31-89-C-0198 
1991 
EAC 

************************************************************************* 
KEY STUDY DATES 

ECIP Economic Life :        15  (years) 

************************************************************************* 
INVESTMENT COST SUMMARY 

Construction cost S 728 
SIOH costs S 40 
Design costs S 0 
Energy credit calc S 691 
Salvage value cost -S 0 
Total investment cost $ 691 

************************************************************************* 
ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION  3 , CENSUS REGION  3 

Unit Cost    Savings     Annual   Discount Discounted 
Fuel S/MBTU  MBTU / Yr  Savings $     Factor    Savings 

ELEC 6.07 
DIST 0.00 
RESID '•            9.97 
NAT G 0.00 
COAL 0.00 

6 38 8.78 336 

0 0 12.34 0 

2 -20 12.05 -240 
0 0 12.48 0 

0 0 10.01 0 

TOTAL                              4          18 S 95 

************************************************************************* 
NON-ENERGY ANNUAL SAVINGS(+) / COST(-) 

Annual 
Item                              Savings $ 

Discount Discounted 
Factor .  Savings 

Demand Charges                             93 9.11 847 

Total discounted savings(+) / costs(-) S 847 

********************** *************************************************** 
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT 
Discrete Portion : Reflectors 09-26-91 
Prepared By      : E A C, PC    BURKE, VA. 60901891.00 
E20-II Advanced Economic Analysis Program Page 2 of 2 
LCCID - based (version 1, level 35). 
************************************************************************* 
NON-ENERGY ONE-TIME SAVINGS(+) / COST(-) 

One-Time      Year   Discount Discounted 
Item Savings $ Factor    Savings 

No cost items. 

Total discounted savings(+) / costs(-) $       0 

************************************************************************* 
DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS 

Non-energy annual savings $      847 

Non-energy one-time savings $       0 

Total non-energy savings $      847 

************************************************************************* 
PROJECT QUALIFICATION TESTS 

Project non-energy qualification test. 
Energy savings calc $       32 
Non-energy savings-to-investment ratio 0.18 
(SIR < 1) Project does not qualify. 
First year Dollar savings $      m 
Total net discounted savings 5      943 
Discounted savings ratio 1.36 
Simple payback period (years) 6'21 

************************************************************************* 
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LIFE   CYCLE   COST  ANALYSIS   SUMMARY 
ENERGY   CONSERVATION   INVESTMENT   PROGRAM   (ECI?) 

LOCATION: 

PROJECT T: 

FORT BELVOIR REGION NO. 

ENERGY SAVINGS OPPORTUNITY SURVEY 

PROJECT NUMBER DACA-31-39-0-0198 

FISCAL  YR.      1991  

DISCRETE PORTION NAME        BUILDING 1359 - TOTAL ALL SCO's 

ANALYSIS   DATE 

1. 

AUGUST 1991 ECONOMIC LIES YEARS     PREPARED  BY. LAC 

-3-937 
ML 
-l5i 

INVESTMENT 
A. CONSTRUCTION  COST S. 
B. SIOH 5. 
C. DESIGN  COST 5. 
D. SALVAGE VALUE -   5  
E. TOTAL  INVESTMENT   (1A  ■+•   13 +  1C  -   ID) 

ENERGY  SAVINGS   (+)   /   COST   (-) 
ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST AND DISCOUNTED  SAVINGS 

S    6.305 

FUKL 

A. ELZC 
B. DIST 
C. RESID 
D. NG 
E. COAL 

F. TOTAL 

3. NONEN 

?/ 
COST 

MBTU/YR <i) 

s 6 .07 
s 7 M 
S_ 
s 

9 97 - 

s 

SAVINGS ANNUAL  S 
MBTU/YR (2)      SAVINGS   f3) 

DISCOUNT DISCOUNTED 
FACTOR   f4)      SAVINGS    (S) 

2L 

3E 

79 s    701 s    6,754 

NONENERGY SAVINGS (+) / COST (-) 

A.  ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

_LZ5_ 

s 1.617 

NONRECURRING  SAVINGS   (*)   /   COST   (-) 

ITEM 

(1) 
(2) 
(3) 

SAVINGS (+) YEAR OF 
COST ('UD OCCUR. (2) 

DISCOUNT 
FACTOR(3) 

DISCOUNTED  SAV- 
INGS f+)   C0STf-><,4'> 

S. 

(4)      TOTAL  $_ $. 

C. TOTAL NONENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3M4) 
D. PROJECT HONENERGY QUALIFICATION TEST 

(1)  25% MAI HONENERGY CALC (2F5 x .33) 9  
a. IF 3D1 IS » OR > 3C GO TO ITEM 4 
b. IF 3D1 IS < 3C CALC SIR « (2F5+3D1) - IE *   
C. IF 3D1 IS » > 1 GO 10 ITEM 4 
D. IF 3D1 IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3Bld - TEARS ECONOMIC LIFE) 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (SIR) = (S-1E) = .iiZ. 

£2h. 
s 8.171 
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