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FORT BELVOIR REGIONAL ENERGY SURVEY

1.0 INTRODUCTION

1.1 Purpose.

One of the resulting actions reconinended at the Energy Conference
hel d at Williamsburg, VA., 12—13 January 1976 was a regional energy
survey. The purpose of the survey Is to develop the prospects, perspec-
tive, and status of energy supply, conditions and criteria, as well as
to enhance the perspicacity of relevant energy decisions for the fixed
installations .

The information obtained supplies background information and provides
relationship answers as for example:

- What impact does the installation have on the locale , region?

— What impact or contribution could the installation make on the
locale, region?

- What relation ex i sts between the installation and reg ional energy
supply, usage, and costs?

- What changes in factors would contribute to Increased economy?

1.2 Area of Study.

Each energy source crossing Ft. Belvoir ’s boundary has been studied .
The major areas examined included consumption , supply and cost. From
this information opportunities have been identified that offer tangible
return on i nvestment. General remarks appear below followed by a more
in depth review. Backup data may be found in the Appendix~

1.2.1 Oil. -

Oil is source and refinery dominated but transportation unlimi ted.
Ft. Belvoir and Northern Virginia obtain oil by rail , truck, or tanks
depending on convenience and locati on of refinery.

Oil Is used for general heating and process loads at Ft. Belvoir ’s
major plants , laundry, hospital, etc. If Ft. Belvoir adds buildin gs,
the heating supply will undoubtably be oil since the addition of natural
gas loads appears doubtful .

0-f l prices will probably be established by and conform to OPEC
policy. Crude oil at present is Imported at about $ll.50/BBL. Refinery
oil sells from $15 to $17/BBL. This figures out to around an average
of $2.25/1O~ BTU’s but depends on grade.

1—1
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1.2.2 Natural Gas.

The natural gas for the Northern Virginia area -is pipeline limited
wi th controls on quantity and cost. Price controls are most important
to Ft. Belvoir consumption. Affecting controls is political climate
and policies. The direct supplier , Washington Gas Light Company, will
add no new customers as a result of curtailments imposed. The curtailment
of natural gas for the winter of ‘75- ’76 for Virg inia was 14% of the
requirements. The winter was mild so a critical situation was not
encountered. If a hard winter occurs , curtailments will be imposed.
When deregulation occurs (free market), the price could double.

Residences, Hospital and Clubs, are primarily the consumers on
Ft. Belvoir. It is doubtful that curtailments would seriously affect
either other than inconvenience.

Natural gas costs for Ft. Be lvoir are around $I.88/l06 STU. These
costs are artifically low compared to oil costs because of regulation
of interstate gas .

1.2.3 Electrical.

Electricity is price dominated but In adequately supply. All of
Ft. Belvoir electricity is purchased from VEPCO. Electricity is used
for virtually every process on Ft. Belvoir. The greatest load occurs during
sumer months and is due to compressive air conditioning.

Electric rates should continue to rise, to cover escalating fuel
cost and to finance new construction. Currently Ft. Belvoir is paying
18.8 mills/Kwh.

1.2.4 Coal.

Coal only indirectly infl uences Ft. Belvoir through electric rate and
fuel oil bills. No plans exist to use coal now or in the future on —

Ft. Belvoir. CoaT’s role as an electrical generating source is diminishing,
in Northern Vi rginia.

1.3 Fort Belvoir Statistics for FY75.

8,419,000 ft2 of facilities representing about 2900 buildings.
17,811 population; 86,715,000 Kwhrs used at 18.8 mills/Kwhrs gross;
422 ,642 MBTU’s in 3.5 MBTU capacity boilers — Class 1, - 6 plants;
113,532 NBTU’s in 3.5 MBTU capacity heating — Class 2, - 17 plants;
8,880 MBTIJ’s gas fired; 180,275 MB1IJ’s in .750 to 3.5 MBTU heating
plants - Class 3, — 95 plants; 368,450 MBTIJ ’s in under .750 NBTU
heating plant - Class 4, — 612 plants , 107,175 gas fired.

1-2 
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2. 0 CONCLUSIONS RECOt4IENDATIO4S

2.1 Conclusions.

There is no overall energy plan for the Virginia or energy supplier
region for Ft. Belvoir.

Each utility, supplier, or service perfonns their own planning or
for gas and oil , reacts to supply fluctuations.

Ft. Belvoir consumes 0.16% of the total energy, excluding transpor-
tation, used in Virginia including oil , gas, coal and electricity.

Ft. Belvoir’s — oil bill, has increased 134% since 1972.
gas bill , has increased 42% since 1972..

(consumption decreased)
- electricity bill , has increased 125% since 1973. See

Figure 2.1.

Sewage and water could be the critical utilities in the Ft. Belvoir
region (Northern Virginia) for the future both near and long term.

2.1.1 Electricty :~~

Adequate supply through 1980. -- - 
-

Cost will increase. ~~
-

Ft. Belvoir air conditioning load has doubled in 3 years..’
Chance of ratchet clause being added to rate schedule. -

2.1.2 Gas ~
If deregulation occurs, price could double or triple. -

If a cold winter occurs , restrictions could be imposed on non-residential
use.

Long term supply uncertain, 1985 on. -

No new additions by suppliers untfl deregulation increases pipeline
supply.

2.1.3 .011

Price and inflation increases expected for both short and long term
future.

Heating fuel restriction In long term future with allocation of
petroleum to transportation.

Boiler plants not utilized at Ft. Belvoir to capacity during suniner
months. 

-

Heating load at Ft. Belvoir has remained constant for last five
years.

2—1
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2.2 Reconinendations.

The utilization of the boiler plants at Ft. Belvoir for either
absorptive air conditioning or steam for turbine generators to reduce
the electrical sumer peak should be evaluated.

Interconnecting the boiler plants at Ft. Belvoir should be evaluated
to benefit from increased efficiency, operational advantages and backup

- : capabiliti es.

The economics and feasibility should be eval uated of constructing
and operating a central coa l and refuse fired energy plant to -heat and -

air condition Ft. Belvoir. The present plants are planned to be retrofitted
over the next five years. A central plant study performed in the near
future could evaluate the costs and benefits.

An evalua tion should be performed on the long range prospects for
• sewage treatment and water supply for Ft. Belvoir. Moratoriums on building

created by sewage treatment limi tations could create problems for Ft.
Belvo ir’s capacity and growth. Future water treatment costs for public
supply could create problems or limit supply.
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3.0 FUEL OIL

3.1 Consunjption.

The consumption of fuel oil at Ft. Belvoi r makes up a major portion
of the energy used In terms of dollars . The cost for fuel oil consumed
was about two (2) times as much as electricity and ten (10) times as
much as natural and propane gas. (Tables 3-1 & 3—2). Therefore fuel
oil conservation measures would probably result in the most cost savings,
in addi tion to any possibl e electricity and gas savings due to conservation
measures.

3.2 Steam Production.

Fuel oil is used for general heating and process loads at Ft. Belvoir
and the energy from the fuel oil is produced in four different size plants.
(Table 3—3). High pressure boiler plants with a capacity of over 3.5 X 106
Bill/hr. of which there are four, produce steam at a central point and
distribute it to the surrounding area for use in space and water heating ,

• laundry, etc. These central boiler plants serve the MERADCOM-area,
Davidson Airfield , Mechanical and Training Areas, and DeWitt Hospital.
The rest of the heating and process loads are suppl ied by central low

• pressure heating plants of over 3.5 X 106 BTU capacity. These low pressure
heating plants usually only supply hot water for space and water heating ,
but sometimes they can provide for -other needs. -

3.3 Fuel.

The largest part of Ft. Belvoir ’s boilers and heating plants use No. 2
and No. 6 fuel oil , or about two—fifths of the total for each, and No. 5
fuel oil making up the remaining one-fifth of the total consumption. No. 5
and No, 6 fuel oil are used primarily in the high pressure boiler plants ,
with No. 5 and No. 2 used primarily In the low pressure heating plants .
Small individual buildings use No. 2 fuel oil almost excl usively wi th some
using No. 5 fuel oil. Typical consumption of a large office building at
Ft. Belvoir Is .5 gals fuel oil per sq ft of floor space , ~

-. th some buildings
— 

running as high as 1.2 gals per sq ft of floor space.

3.4 Usaie.

The total yearly consumption of fuel oil at Ft. Belvoir was reduced
considerably after the 1972 oil en~argo , but it has been cl imbing back up
to pre 1972 levels since then. (FIgure 3.1). This is probably due to eitner
colder winters, additional buildings , and/or a general relaxation of previous
conservati on measures at Ft. Belvoir. Ft. Belvoir ’s yearly consumption of
fuel oil represents only .3% of the total fuel oil consumed in Virginia,
and only .16% of the total energy consumed In Virginia, but we should
continue to renew and maintain existing conservation measures, and In
addition, find new ways to cut down on our fuel bill.

3—1 

~ 

~~~~~~~- ~~~~~
---

~~~~~-



[I

z
+I~~1 ~ j  

—

H
—

‘~.r, ~ 0 0 —  o Ld
~~~~~~ 3 csj N 11) Q 1—

ILl .
Z~~~~X —

_ _  
_ _ _ 

- fl-
UI~~~L f l N~LL~

J’
~ W ) O o -  ~j  o

jj~:;~ a:; ~,: ~~~ ~~~
- -

~~~~~

LI

Er)
~~~~ r~ N ~~
~~~~~~~~~~~~~>- — — —

i
3-2

— ~~~~~~~~~~~~~~~~~~~ - -
~ — —~~~

---
~~~~

—
~~~~-



- -~~~~- ~~~~~~ - - -

o

- 

-

-JI ~~> ~) > ) >  ‘~~~~~~~~~ LS~

Lii >.~~~~~W LLI LLJ

~~~~L&i Li.. ~~~~~~~~~~

IL _ _ _ _ _
o ~~- ~~~

-

I—
i_LI Z — 

_____ 
~~ 

. .
o -J _ _  _ _  _ _  _ _  

.

~~~

U Z ~~~~_i
O~~~~ w . .J + __. ±

0 0 0  ‘~~-

~~~.. ~ r.- r~~~~~1 Q ~~~ LL. ~~ 0~
~J L) L) >- — —
I I I I

,

33

- - - 
_ 

_ _ _



~

-

~

-

~
. -

~
--—

I—

N
2~~j Lfl 2 1-

Z
UI Icn ~~.1

Li 6
N

—I Lii 0 Z
I- > F D

2 0 f~ >j
Z~~-

~~~~~~~~~~~~~~~~~~ 
-~~~~>~~~ - ä 

-

~ I—’ ~~~J Q ~~~~ 
Z

— 
1 0

Lzi o  LJ .~
P LJi

z ~~ o I— -w-.
Li) t a ~ I~~I 

Li)
~~~~~~~~ , 1 ” Lf) ‘

~
‘
~~~~~~~ ~~~~~~f)

.~~~~~~ LU .

3 Q 0
~~~ 

c~~00~~~Z
ui ~~~~~~~~

~~i~~F-~ — £~~
U1)

~~f l 0~ ~~( f l 2  1)20
c1~ :

n)

I
U Li U U

3-4

-_ - _ _ __s

~ _



r u L L o~L
BTU X 10 1

— — ruru Q) -,~0 o 0 o 0
I I ~~~~~~~ 

I

1%)

r — — 0 I”fl

C’ C’ 0. (.,I ~ —

—4 - . ~~~~~~~~~~~~~~~~~~~
— ——-..._

--
~~~~~~~~

“

~~~~~~

ELECTR KAL
BTU

FIGUp~ 3.].

3— 5 

—.-

~~

--—-— —- - - —

- - ______ - - -  S —  -~



-~
‘ ~~~~~~~~~~~~~~~~~

3.5 Yearly Cycle. -

There is one thing that should be noted about the fuel oil consumption
and cost at Ft. Belvoir before discussing possibl e energy saving measures
that could be taken. During the winter months when Ft. Belvoir ’s fuel
oil consumption is highest, the cost per gallon of fuel oil is also at
its highest. During the summer months the opposite is true. For elec-
trici ty the yearly cycle is reversed, highest consumption and cost - -

during the summer, mainly because of the air conditioners , and lowest
cost and consumption during the winter. Efforts should be made then to
use the appropriate energy source when it is at Its lowest cost.

3.6 Fuel Savings.

Peak shavi ng of the summer electrical load with the possible use
of fuel oil will give us some savings in fuel cost. There are a few ways
to do this. During the summer months from May to September , most of
Ft. Belvoir ’s high pressure boiler plant capacity is either at idle or
on standby. In the MERADCOM area and the Mechanical and Technical Training
Area there are two large boiler plants that could supply up to 6.9 X io~BTU/hr of high pressure steam for use in absorption chillers to provide
cooling water for air conditioning , instead of using electricity for
compressive air conditioning. A comparable cost for steam air conditioning
would be about $.07/hr for each ton of air conditioning, while for elec—
tricity the cost would be about $.ll /hr for each ton of air conditioning.
Since the high pressure boiler plants have the capacity to produce up to
3026 tons of refrigeration , the cost for the absorption chillers using
high pressure steam would roughly be about $212 per hour, whi le for the
compression chillers it would be about $332 per hour. We could possibly
save up to $120 per hour during the time air conditioning is needed by
substituti ng steam for electricity to produce the cooling effect.

3.6.1 Turbine-generators .

Another possible way of utilizing fuel oil during the sumer months,
when it is the cheapest , is to use the steam ava il able from the high
pressure boiler plants to drive turbine-generators to produce our own
electrici ty during times of peak demands to cut back on the peak demand
charge, which is a sizeable portion of the total electrical bill In the
summer.

3.6.2 Central Supply.

As sta ted before, during the summer the boi ler plants are either on
idle or standby. Each of the plants must have at least one boiler on
idle to produce steam when needed for its area . If one boiler could be
used to supply al l the steam needed for some other areas a higher
efficiency could be achieved at the same time reducing the amount of
fuel used. This could be done by connecting the boiler plants by a main

3-6
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steam line, or by building a new central boiler plants near a main line.
Boiler plants No. 332 and No. 1422 serving the MERADCOM area , and the
Mechanical and Traing area , respectively, are good candidates for this
scheme. Both are large plants , usually with one boiler on idle, and
they are only separated by a couple of miles . Since the steam and
condensate lines are presently undergoing renovation, the additon of a
main line into the two systems might not pose too much of a problem.
A complete life cycle cost analysis would have to be performed to see
if the cost of installing a main steam line Is amortized in the fuel
cost savings .

3.6.3 Storage Tanks.

During the s ummer months when the consumption and cost of fuel oil
is lowest , the use of storage tanks would allow us to buy fuel oil during
the summer at the lower price and use It in the winter when consumption
and cost are the highest. The savings in fuel oil cost should offset the
cost of buildi ng the storage tanks for this scheme to be feasible. Although
this idea is not energy conservative, it could reduce the total fuel oil
cost, especially since fuel oil prices are expected to keep rising in the
future. (Figure 3.2).

3.7 Al ternate Energy Sources.

3.7.1 Coal

The use of fuel oil in the heating and boiler plants makes up the
largest single usage of energy at Ft. Belvoir. Since the price of oil
is expected to rise, the substi tution of coal for fuel oil in the heating
and boi ler plants could mean a substantial savings in the energy cost at
Ft. Belvoir. For the Washington , DC area the sulfur content in coal is
limi ted to 1.0%, and this grade of coal is available for Ft. Belvoir. So
the idea of converti ng the oil fired plants to coal fired looks good. But
of all the boiler and heating plants only the larger boiler and heating
plants have a large enough total BTU capacity to be considered for conversion
to coal. In an inventory taken of the heating and boiler plants at Fort
Belvoir only three were felt to be large enough for the savings in fuel
cost to offset the conversion cost to coal . One of these, a 3.8 X 106
BTU/hr boiler plant contains package type boilers which are not readily
converted to coal burning. The other two could be converted over a period
of 30 months at a cost of approximately $l.l8M. There is presently no
coal burning or handling facilities at these plants, and once new facilities
are installed additional labor would be needed to operate the equipment.
Also the railroad spurs and trestles would require replacement or extensive
repairs to handle the coal cars. Other equipment needed to comply with
air pollution abatement regulations for burning coal are electrostatic
precipitators , scrubbers, and/or dust collectors , and the facilities to
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handle the waste from the pol l ution control equipment. Again , a complete
analysis would be required to determine the life cycle cost effectiveness
of converting the boiler plants to coal . Since most of the plants are
slated for major renovations in the near future, this analysis should be
done soon to determine If changing the plants over to coal , or building
a new central coal fired plant and tying into the existing system would
be better than renovati ng the oil fired plants .

3.7. 1 Refuse Burning.

If the boilers were considered for conversion to coal , or if new coal
fired boilers are being considered for installation , the possibility of
burning refuse and other waste materials in the boilers should be looked
into before selecting any coal handl ing equipment or new coal fired
boilers. For example, at present there are many wooden structures on Ft.
Belvoir that are due for demoliti on, and the scrap wood could be used to
fire the boilers, in addition to the burnable refuse. Although it would
be a small amount of the total energy consumed at Ft. Belvoir , every
little bit saved is beginning to count.

3.8 Summary.

Renewed efforts to impl ement new and strengthen existing energy conservation
measures at Ft. Belvoir could help to bring this installation ’s energy
bill down. The ideas setforth previously are not to be considered as the
best way or only way to conserve energy, but only to show that there are
other possibiliti es for saving money by reducing energy consumption at
Ft. Belvoir. Even though Ft. Belvoir ’s energy usage ha-s a minimal impact
on the surrounding Northern Virginia area, any energy saving measures
taken will be of value to the Ft. Belvoir lnstallatiion , and the Army.

3-9
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4.0 NATURAL GAS

4.1 Consumption.

Natural gas provides nearly one—third of the nation ’s prima ry energy
and takes care of one-half of our nation ’s industrial energy requirements .
The natural gas industry sells more than three times as much energy, in
BTU’s, as the electric industry. But here at Ft. Belvoir , the consumption
of natural and LP—gas is only 8 percent of the total energy in terms of
fuel oil , electricity, and natural gas , and 6 percent of Ft. Bel voir ’s
total energy bill. Fuel oil takes up 62 percent, and electricity the
remaining 32 percent of the cost. (Figure 2.1 , Tables 3—1 , 3—2 & 4—1).

4.2 Supplier.

The natural gas for the Northern Vir ginia area is supplied by the
Washington Gas Light Company (WGL Co.) and is pipeline limi ted with controls
on quantity and cost. The WGL Co. in turn receives its gas from the
Columbi a Gas Transmission Corporation and the Transcontinental Gas Pipe
Line Corporation. (Table 4-2 & Figure 4.1). The curtailment of natural
gas during the winter of ‘75-’76 for Virginia was 14 percent of the

• requirements, (Table 4—3) and as a result the company cannot add any
new customers. Since the company is unable to accept any new customers,
there is no additional growth to help offset the effects of inflation
on the company’s earnings . Earnings were well below the level s authorized
by the regulatory commissions, especially in the District of Columbia,
and were continui ng to decline , while the cost of the gas purchased from
both Columbia and Transcontinental were continuing to increase. (FIgure 4.2).
Consequently the company has filed for higher rates In the District of
Columbia, and rate increases are also planned for Maryland and Virginia
sometime In late 1976. Also , if deregulation occurs (free market), the
price of natural gas could double. These are some factors that could
raise Fort Belvo ir’s gas bill , but should not have any immediate effects
on our present supply of natural gas from the WGL Company.

4.3 Rate Structure.

Natural gas service for Fort Belvoir by the WGL Company is supplied
-j under two different rate schedules. General service Schedule “A” , (Table

4-4) is available for any purpose and cannot be interrupted at any time.
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4.3 .1 Schedule “A” .

TABLE 4-4

WASHINGTON GAS LIGHT COMPANY

SCHEDULE “A”
GENERAL SERVICE RATE

Effective July 1, 1964

AVAILABILITY

This rate is available for gas service for any purpose. —

RATE THERMS PER MONTH NET GROSS

• First 
- 

5 or less $ 1.50 $ 1.60
Next 10 16.O~ per Th. l7.5~ per Th.
Next 15 l4.6~ per Th. l5.6.t per Th. —

• Next 570 13.0~ per Th. l3.5~ per Th.Next 5,400 lO.6~ per Th. l0.7~ per Th.Next 94,000 9.5~ per Th. 9.5~ per Th.Next 100,000 9.O4 per Th. 9.0~ per Th.Over 200,000 8.5t per Th. 8.5~ per Th.

PURCHASED GAS ADJUSThENT

The charges specified in this schedule shall be subject to an
adjustment per therm for increases or decreases in the suppl ier’s rate
for purchased gas , in accordance with Section 16 of the General Service
Provisions .

The main users of Schedule “A” on th is instal la tion are family housin g,
the hospi tal , the NCO Club, and some MERADCOM laboratories , and they
constitute 95 percent of the natural gas used at Fort Belvoir. This gas
is used mainly for space and water heating, and cooking in the family
housing. Large volume interruptIble Schedule ‘T’, (Table 4-5) is
available for interrupti ble gas service to any customer with the
restriction that the gas can be shut off at any time with prior notice.

4-7 

- - - S : -: - - - -



___ --——-— _ -_ - -- ---------— ~~~~ - - --.-- -~--- --- ‘——--- —~ —~~~~~— -—•-— -—---.,--.- - - —

4.3.2 Schedule “I” .
TABLE 4—5

WASHINGTON GAS LIGHT COMPANY

SCHEDULE “I”

INTERRUPTIBLE RATE - LARGE VOL (ME
initially effective June 1, 1962;
PURCHASED GAS ADJUSTMENT revised
effective Apr11 1, 1971 (Maryland & Virginia) - 

-

Apr i l 7, 1971 (District of Columbia)

AVAILABILITY

This rate schedule is available for interruptible gas service to any
customer when:

(a) The capacity of the Company’s facil ities and the available gas
supply are sufficient to provide the quantities requested by
the customer; and

(b) The customer executes a Sales Agreement for a period of not 
•

less than 1 year.

RATE

Net Gross
Per Therm ~~~ 5.775~
At Ft. Belvoir the two consolidated mess halls are the only buildings

on Schedule “I” and they make up 1.6% of the total natural gas usage. In
the past the gas to the mess halls has been interrupted for a week to ten
days at a time, and presently the WGL Company expects to be able to serve
most of the requi rements of its firm customers under normal weather
conditions. For the fifth consecutive year, weather during the heating
months has been warner than the Weather Bureau’s historical norm, but
if a hard winter occurs, further curtailments could be imposed which
means that gas to the mess halls could be interrupted for longer than
two weeks . (Figure 4.3). The mess halls can change over to fuel oil on
short notice, so an interruption in the gas supply would not be much of
an inconvenience.

4.4 Propane.

Propane or li quifi ed gas constitutes about 14 percent of the total
gas requirements at Ft. Belvoir. (Table 3—1 & 3—2). The propane gas is
brought in by trucks and stored in tanks at various locations around
Fort Belvoir, usually next to the units they serve, but sometimes central

4-8
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storage tanks may serve several units . The majority of the propane gas
is use~i for cooking in the enlisted men ’s mess and the rest is used for
cooking, heating and other needs wherever needed and where natural gas
l ines do not exist to service the buildings. The total consumption of
propane gas at Fort Belvoir has declined since 1972 to its present level,
but it cannot be determined if this is due to energy conservation measures,
switching to natural gas, or elimination of the uni ts served by propane
gas. In November of 1973 the price of propane gas supplied to Ft. Belvoir
almost doubled. Although our consumption of propane gas now is much lower
than in 1972, our cost has increased by almost $26,000/yr. This is a
relatively small amount when compared to the natural gas and/or fuel oil
cost increases .

4.5 Projected Cost.

The natural gas cost for Fort Belvoir is around $1 .88/106 BTU now,
but these costs are artificially low compared to propane gas and fuel oil
because of the regulation of interstate natural gas. When and if deregulation
occurs , the price of natural gas could double, just as propane gas did ,
and this would mean a possible 5 percent increase in Fort Belvoir ’s total
energy bill , or about $0.28 million a year more. So conservation measures
at Fort Belvo ir, especially in the family housing area, should be continued
and reemphasized.

4-10
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5.0 ELECTRICAL

5.1 Historical Sunpnary.

5.1.1 Supplier.

Virginia Electric and Power Company (VEPCO) supplies the military
installation of Fort Belvoir wi th all electric power requirements. Fort
Belvoir is primarily military schools, offices and residences, thus its
consumption curves is the superpos i tion of the three~
5.1.2 Consumption.

Fort Belvoir electrical consumption was on a downward trend from 1972
until 1974 when it once again began to increase (Figure 5.1). The gain
was 10% over the previous year and 7% with respect to a 1971 base, the
following table gives supporti ng data.

TABLE 5-1

FORT BELVOIR HISTORICAL CONSUMPTION

CONSUMPTION CHANGE OVER - CHANGE OVER
• YEAR x 106 KWH BASE % PREVIOUS YEAR %

1971 83.74 Base ——
1972 89.51 7 7
1973 92.04 10 • 3
1974 80.85 -3 -10
1975 89.25 7 10

The downward tren d, coninencing In 1972 may be a result of the Arab oil
embargo, volun tary energy conservat ion measures , a moderation of weather
conditions , or perhaps a combination of all three. A period of particular
interest falls between November of 73 and May of 74. It represents the
lowest valley on the consumption curve for the years surveyed, and probably
accounts for the savi ngs achieved In 73 and 74. Assuming resistive heating
for space and water accounts for the minor winter peaks, one may speculate,
the winter of 73—74 was rather mild since the consumption curve is nearly
flat compared to other winter curves. This period also coincides with the
Arab oil embargo and the government mandatory energy alocation policy. If
a correlation can be drawn between the above observations one may conclude
that great energy savings are available from a directed conservation program.

5.1.3 Demands.

The highest demand peaks were realized during the months of August
and September, and can be found below with accompanying information.
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TABLE 5-2

FORT BELVOIR HISTORICAL DEMAND

% INCREASE % INCREASE
YEAR MONTH PEAK (KW ) l~ 2.

71 August 21480 1.00 ——
72 August 21960 1.02 1.02
73 September 23160 1.08 1.05
74 September 19180 .89 .83
75 September 21158 .99 1.10

The variability of the demand peaks during the suniner months indicates
the high functionality of demand with respect to weather during this
period. On the other hand the extremely minor peak during winter months
imply the minimual effect of weather on demand. Coupling these two,
one may conclude compressive air conditioning Is primarily responsible
for the sharp demand peaks during the cooling season on Fort Belvoir.
This assumes that non-climate control use of electricity on Fort Belvoir
is constant wi th respect to weather.

Prior to the winter of 74-75 the demand curve was always above the
consumption curve (Figure 5.2). Subsequent winters and including 74—75,
the demand curve dropped below the consumption curve. This indicates for
winter periods the peak demand to consumption ratio is dropping, unfortu-
nately this is not the case for the hi gh elec tr ical consum ing sumer
months.

5.2 Rate Structure.

VEPCO supplies Fort Belvoir with all electric power requirements
(excluding emergency power capacity). Currently Fort Belvoir is under
Schedule MS for the main post; Schedule #6 for the proving grounds, and
Schedule #5 for the reserve uni ts. VEPCO wishes to replace Schedule MS
with Schedule #6 when the present contract expires this fall (Sept 30).
The Army has yet to concur. A historical suninary of electric rates can
be found below, the total schedule appears in the Appendix. A few points
may be helpful when considering the rate schedules.

The terms demand and consumption are often confusing. Demand refers
to the electrIcity used during a specific interval , usually the metering
period (15, 30, 60 minutes). The demand charge is set by applying the
rate schedule to the peak demand over the billing period, it is the
in s ta nta neous energy requi red (demanded) of the electric company by the
consumers and thus Is a power term (kw or Kwh/h). Consumption on the
other hand is the amount of electricity used (consumed) over the bi ll ing

1. With respect to 1971 base.
2. With respect to previous year.

5-3
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period and thus is an energy term (Kwh). A ratchet Is a clause in a
contract which allows the utility to set the denuind charge for future
billing periods (usually 11) by a previously registered peak, thus the
highest peak sets the demand charge for the next eleven months. Utilities
finance expansi on through demand payments. Only Schedule MS is ratchet
free.

TABLE 5—3

HISTORICA L RATE STRUCTURE

SCHEDULE MS

ADOPTED 2-1—68 10-1—74
EXPIRED 10—2—74 9—30—75

1st 1500 KW($) 3,000.00 5,055.50 53.2

Excess of 1500K 2.00 3.06 ‘I

1st 250,000 Kwhr .42 .64

2nd 250,000 Kwhr .40 .61

Excess of 500,000 Kwhr .38 .58

Coments: No ratchet clause. Fuel adjustment clause effective 10—1—74.

SCHEDULE NO. 6

ADOPTED 7-1— 72 7—1—74 10—2—75
EXPIRED 7—1-7 4 10—2-75 % 10—2—76

1st 50 Kws ($) 216.00 219.30 1.4 326.55 48.9

Next 650 Kws($/KW) 2.70 2.67 -1.1 4.31 61.4

Next 4300 Kws($/KW) 2.37 2.34 -1.3 3.98 70.1

Additional Kw($ /KW ) 2.28 2.25 — 1.3 3.89 72.9

1st 24,0OOKwh(~/ Kwh) 1.041 1.041 0 2.005 92.6

Next 186,OOOkw (~/Kwh) .739 .739 0 1.635 121.2

Add itional Kwh (i/Kwh) .539 .539 0 1.391 134.5

Coninents: Eleven (11). month ratchet clause. Fuel adjustment clause.

-- 
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TABLE 5-3 (cont’d)
SCHEDULE NO. 5

ADOPTED 7—1—72 7—1—74 10-2—75
EXPIRED 7-1— 74 10—2—75 % 10-2-76 %

1st 2lOKw (~/Kwh) 5.490 5.70 3.8 7.98 40.0

Next 3O0Kwh(~/ Kwh ) 4.439 4.64 4.5 6.72 44.5

Next 249OKwh* (~/Kwh) 3.239 3.52 8.7 5.32 51.1
2.864 2.70 —5.9 4.32 60.0 - -

Nex t 195OKwh* (~/Kwh) 1.599 1.85 15.7 3.24 75.1
-- 1.60 -- 2.94 83.4

Additional Kwh 1.039 1.15 10.7 2.41 109.6

*Fjrst entry for July through October, second entry November through June,
10-2-75, 2500Kwh and 2000Kwh.

‘11 month ratchet clause on demand; add 200 Kwh to each demand 10—30Kw;
100 for each over 30.

5.3 Business and Territory Served.1

5.3.1 Service Area.

The electric business of the Company is conducted in most of Virginia
and in parts of North Carolina and West Virginia. In Its service area it
sells electricity to retail customers (including governmental agencies)
and at wholesale to rural electric cooperatives and municipalities .

Gas service is provided only in the Norfolk-Newport News area (except
Portsmouth) and in the area extending from Newport News to and including
Will iamsburg. Curtailments of service by the Company ’s suppl iers have
been approved by FPC. As a consequence, the Company ha1 virtually eliminated
new connections.

5.3.2 Plans and Policy . -

- The Company ’s proposal, made in response to an inquiry from rural
electr ic coopera tives, to sell them an undivided interest in all present *

and currently planned generating facilities (other than existing hydro
faciliti es and leased combustion turbines) amounting to between 5.54%

‘Suppl ied by VEPCO.
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and 7.32% of generating capability , at a price in excess of original cost
depreciated, has been rejected by the cooperatives and they have made a
counter proposal to purchase an interest in selected facilities. Nothing
definitive has yet evolved. The Company has also entered into discussions
wi th its municipal wholesale customers which are interested in developing
their own generating facilities . They have made a proposal to purchase
the Company ’s principa l existing hydro facilities , and the Company has
indi cated that this does not seem to be desirable; however, the Company
is to hear the municipals ’ reasons and justifications for the offer. One
cooperative is pursuing discussions with other wholesale customers of
the Company as to participation by them in a proposed pumped storage
facility on the Staunton River with associated steam generation, and an
applicati on for a prelimi nary permi t has been filed by the cooperative
with the FPC. Whether the proposal would be financially and otherwise
feasible is not known by the Company. Legislation has been enacted in

* Nor th Carol i na and proposed in V irg in ia that wou ld perm it certa in local
governmental entities to join together to finance , construct and operate
generating and transmission faciliti es. A list of VEPCO’s generating

• uni ts is located in the Appendix.

5.3.3 Sources of Energy Used.

Kilowatt—hour output, by energy source is shown below:

TABLE 5-4

Actual Estimated
1974 1975 1976

Source Per Cent Per Cent Per Cent

Nuc lear . . . . . 18% 26% 29%*
Fossil

Coa l
Mt. Storm (mine-mouth) . 19 19 29
Other  5 7 17

Oil , • • • ,  47 43 22

Combusti on turbines . .  2 1 1

Hydro - . .  2 3 2

Purchased and Interchanged .  
_____ 

1 —-
100% - 100% 100%

*Full operation of North Anna Units 1 & 2 (planned for Initial cónmiercial
operation in 1977) is expected to increase nuclear to 50%. (See Construction
Program, Figure 5.5).
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5.4 Consumption and Demand.

Between 1965 and 1973 V EPCO’ s annual sale ’s grew at a compounded
growth rate of 9%. In 1974 sales fell by .3%. During the same period
peaks grew at the same pace but continued into 1975. A suninary since
1965 can be found below.

TABLE 5—5

HISTORICAL SUMMARY VEPCO •

ACTUAL**
CAPACITY* RESERVE

YEAR PEAK KW (1(W) At time of Peak Sales

1965 2900 3290 13.4% 13.3 Billion kWh
1966 3320 4092 23 2% 15 0 “ “
1967 3499 3962 13 2% 16 9 “

1968 4253 4331 1 8% 19 0 “

1969 - 4639 4876 5 1,~ 21 0 “ “ *

1970 4852 5323 9 1% 23 5 “

1971 5295 5932 12 0% ‘4 7 “

1972 6232 6762 8 5% 26 9 “

1973 6900 7585 9 9% 30 0 “

1974 6734 77J4*** 14.5% 29.9 “ 1~

*Incl udes purchase. 
-

**~~sired Range of Peak is 15 to 18 per cent.

***yorktown Unit #3 (818 MW) added in December 1974, bring capacity to
8532. -

Monthly peaks have been plotted in Figure 5.3. One may speculate
the increase in peak demand will greatly exceed past growth rates since
the minor winter peaks was substantual. If consumption fails to grow
or grows at a slower pace, electrical rates will undoubtful rise
according i.e., to finance peakers and to pay for idle capacity. This
scenario is most unfortunate for facilities with limited monetary resources
since greater portions of an already strained budget must go to maintaining
present utility services. Such a situation stymies any hope for relief
through conservation by Ironically demanding funds that could otherwise
ameliorate the devasting effects of time on facilities .

5.5 Generation and Distribution . •

Figure 5.4 shows VEPCO ’s distribution system. Almost 71% (1977
productions ) of Its capaci ty is supplied by either nuclear plants
or mine mouth operations; the remaining by coal , oil or hydro. Since
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SYSTEM MAP
VIRGINIA ELECTRIC AND POWER COMPANY
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most of the plants are fueled on site, a transportation stri ke would
have a limi ted effect on VEPCO ’s generating capacity, thus reducing
a possible bottleneck. Figure 5.5 displays VEPcO’s future generating
plants . The vast Increase use of nucl ear energy li berate VEPCO~~- the
debilitating chains of an OPEC cartile. 

-
-• FIGURE 5.5

FUTURE GENERATING PLANTS

r~~~~

’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

WEST VIRGINII

— I - • -

• T - ~• -

* 
-

- 

• 1W V.p.. PP.V~~e Mae
~~~~ 

t - •~ ~~~~sIs SII~~~ IIIW*IIS III ISe~~UI Uld Il ls ~I- - . 
~~ IVIC ~~~~~~~~ ~ g~~ ss — lIST ~ U 1  ~~

‘ 
• ~~ * ~~~~~~ll.N Ul.IS.IIUl w 

______

~~~~ _~~~~~~~~~~ gT *4 ~~~~~~~~~~~~~~ ~~~~~ 
- 

-~~~~~~~~~~
~~~~~~~~~~~ -

• ~~ ~~ — - - - - • N .~ Oll N.wi ~~~ III,
4 ~

. .
~~~ 

,•‘,~~~
, — ~~~~~~~ • ~~~~ ~~~~ ‘~~~ ~ 

~~~~~~~~~~~~~~~~~~~ - • N? Mw .weIw. NIIVI (IN I INS
II IDMwp~~~,IN..Sls~~~~~l4~~~~~COllI7. VS - • i -

VIRGINIA - 
* ~~~~~~ ~~~~ 

NI

• IS O M w m~ U~~~~~ I~~UMI III?
NORT H C~~~ O~~INA

41
5A,•5.nt ,, •Dt1C -WVSl~~~N C **~ “ • .* ~~ PCS — -

I.

5.6 Belvoir ’s Effect Upon VEPCO. -

Fort Belvoir is only a small percent of VEPCO’s total market as can
be seen in Table 5—6.



TABLE 5— 6

COMPARISON OF FORT BELVOIR AND VEPCO

CONSUMPTION DEMAND 
-

Belvoi r VEPC O % of Bel voi r VEPCO %
Kwh X 106 Kwh X iO~ VEPCO MW MW

71 83.74 24 .7 .16 21.5 - 5295 .41
72 89.51 26.9 .33 22.0 6232 .35
73 92.04 - 30.0 .31 23.1 6900 .33
74 80.25 29.9 .27 19.2 6737 .28

While the consumption ration has stablized around .30%, the demand ration is
decreasing wi th time. One can deduced VEPCO peak and consumption curves are
di verging with time. This premise is supported by previous observations.

5.7 RecolTinendations.

5.7.1 Energy Management.

At present Fort Belvoi r is involved in a rigorlous energy conservation
program. Insulation and storm windows are being installed on several buildings
while a computer based Energy Control System (ECS) Is on the drawing board.
However , areas exist were addition saving are available especially when coupled
with an ECS. Once the ECS becomes operati onal a compatible peak shaving and
shifti ng program should be worked out, especially if an eleven month ratchet
is agreed upon. Present peaks are coincident- with VEPCO ’s thus , by shifting
peaks a more favorable demand rate may be obtained. This would help balance
VEPCO load and save the Army money with no reduction in energy consumption .

5.7.2 Alternate Energy Sources .

Other energy forms could supplement purchased electricity during high
demand periods and season. During peak demand period emergency capacity
(See Appendix) could be brought on l i ne  unti l the demand again falls off.
Though this may seem minimua l (—l.2 MW), the reduction -In demand could be
as much as $56,000 a year (under present Schedule No.6, Table 5-3). The
majority of Ft. Bel voir ’s boiler capacity is Idle during peak electrical
consuming sumer months. As stated earlier, a large percentage of the
sumer load is compressive air conditioning. The boilers could be
brought on line to power absorption units in the buildings served by
the central plants . An economically optimum mix of compressive and
absorption air conditioning could be employed thus reducing suniner
electrical peaks and avoid the exorbitant demand charge that accompany
them. -

5—12



Though Fort Belvoi r is making strides in reducing Its energy
consumption the above Ideas should be considered since a real possibility
for saving exist, though one must proceed with caution, because in
some cases the cost of implementing the program can never be recovered
In savi ng achieved.
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6.0 COAL

6.1 Overvi ew,

Coal production has been on the decline since the turn of the century.
In 1900 coal accounted for 90% of the U.S. energy needs, by 1972 it
contributed only 17%. A combination of keenner competition from other
sources and environmental concerns has been the major impetus behind
th i s  trend. Oil cut into coal ’s energy monolopy in iti all y through the
automobile boom then later becoming more popular with industry and
utilities . Oil is much easier to handle and treat than coal thus in some

• areas of the country oil proved to be more economical. As the population
became aroused over environmental questions the push was towards oil
since it is cleaner burning . Nuclear power is replacing coal as the
prime mover for large central power stations. Nuclear plants, though

• 
capital intensive , produce electricity much cheaper than equivalent
coal plants do. Its unblemished safety record coupled with the above
econom ic cons idera tions , render utilities with a safe and reliable source

• of electricity, without a disastrous effects on the surroundings environ-
mental quality.

Since the 1973 oil embargo coal is regaining capacity lost to oil.
Where possible, oil fired plants have been converted to coal , and greater
considerations is being given to coal in new projects . Unfortunately two
constraints have stymied the substi tution of coal for oil; one, the
enormous capital cost for conversion of existing plants and two, the lea d
time involved i n new construction plants . Coal i s expected to see its
greatest growth rate between 1985-1990, then return to a decl ining growth
rate.

At today ’s cons umption rate U.S. coal reserves are expected to last
300 years. In the East both high and low sulfur deposits exist while 

-

low sulfur coal is generally found in the West. Eastern utilities are ‘ 
-usually out bid by Industry for the low sulfur grades , thus they must

find alternate sources. If high sulfur coal can be bought at prices
low enough to Justify a scrubber , this avenue is usual ly followed,
otherwise low sul fur western coal and foreign oil are weighed along with
the above alterative as to which is the most economically favorable.

6.2 VEPCO.

In 1975 VEPCO fired 1900 MW with coal , 88% being produced at the
Mt. Storm mine mouth operation. Coal accounted for approximately 27%
of VEPC O total output. In 1976 coals expected contributed is 47%.
Continual base loading of the plants Is part ly responsible for this

6-1 
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Increase. The 1977 predicti ons show coal declining by 17% (30% of the
total). This is due to the big nuclear plants scheduled to come on
line at North Anna, not a reduction in coal capacity . VEPCO ’ s long
range plans call for increase use of nuclear energy for base loading ,
and oil for intermediates and peakers with coal being slowly phased out.

6.3 Fort Belvoir.

Oil has replaced coal as a fuel on Fort Belvoir. Central boiler
plants can be converted to coal , but at exorbitant cost. No new boiler
plants are being planned in the near future. Thus the coal has no direct
effect on Fort Belvoir, thou gh i t directly infl uences the electricity
rates Fort Belvoir pays and has an indirectly Influence on oil prices.
The effect of a coal crisis would have minimual effect on Fort Belvoir.
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APPENDIX 
- 

-

VEPCO ’S GENERATI NG PLANTS
BREMO

Uni t 3 71.7 MW 1950 Coal
Unit 4 164.0 MW 1958 Coa l

235. 7 MW - Cost — $37.7 Million

CHESTERFIELD

Un It l 56 MW 1944 -—
Un it 2 73 MW 1949 --
Unit  3 100 MW 1952 Oil
Unit  4 166 MW 1960
Unit 5 33 MW 1964
Unit 6 658 MW 1969

L386 MW - Cost - $169.4 Million

GASTON

Units 1-4 225 MW 1963 $43.7 Million—Hydro

MOUNT ST~RM

Unit 1 553 MW 1965 $ 76.8 Million—Coal
Unit 2 553 MW 1966 49.7 Million
Unit 3 560 14W 1973 107.9 Million

1 ,666 MW ~2O9.5 Million

PORTSMOUTH

Unit 1 101 MW 1953
Uni t 2 101 MW 1954 011
Unit 3 162 MW 1959
Unit 4 233 MW 1962

597 MW — Cost - $75.5 Million
POSSUM POINT

Uni t  1 74.0 MW 1948
Unit 2 69.2 MW 1951
Unit 3 101.0 MW 1955
Unit 4 232.9 MW 1962

477.1 MW — Cost - $59.9 Million

ROANOKE RAPIDS

Units 1—4 100 MW 1955 $30.6 Million-Hydro

-

~

-___
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VEPCO ’S GENERATING PLANTS
(Cont ’d)

SURRY

Unit 1 788 MW 1972
Unit 2 788 MW 1973 $402 Million—Nuclear

- 1,576 MW

YORKTOWN

UnIt 1 166 MW 1957
Uni t  2 170 MW 1958

H Unit  3 818 MW 1974 OilH 1,154 MW — Cost — $214.2 Million

NOTE : Cost figures f rom Page 432-F PC No. 1 1974.

- 
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1985 UTILITY COAL* CONSUMPTION BY CENSUS REGIONS**
REFERENCE SCENARIO , $13 OIL IMPORTS

(Million Tons)

Absolu te Compounded Annual
Region 1974 1985 Increase Percent Growth Rate

Northeast 2 15 + 13 20.1
Middle Atlantic 42 105 + 63 8 7

South Atlantic 78 136 + 58 5.2

East North Central 133 194 + 61 - 3.5
East South Central 61 77 + 16 2.1
West North Central 37 90 + 53 8.4

West South Central 5 42 + 37 21.3

Mountain 27 46 + 19 5.0
PacifIc 3 10 + 7  11.6

National 388 715 +327 5.7

-~~ Excludes anthracite. - -

** Figure TV-4 gives a map of the census regions.

LONG-TERM CONTRACT DELIVERED COAL PRICES TO THE ELECTRIC UTILITY SECTOR
1985 REFERENCE SCENARIO , $13 OIL IMPORTS

($/Mlllion Btu, 1975 Dollars )

1985 1985 Average Contract
Regions Low Sulfur High Sulfur Price, August 1975*

Northeast 1.40 .90 1.21
Middle Atlantic 1.25 .75 1.05
South Atlantic 1.25 .80 1.01 —

East North Central 1.15 .65 .80
East South Central 1.15 .60 .77
West North Central .95 .65 .57

West South Central 1.00 .70 .24
MountaIn .55 .45 .32
Pacific , -- .80 .59

* Source: FPC Form 423.

_ _ _ _ _ _ _ _ _ _  
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Table V .9

SCHEDULED GENERATING CAPACITY ADDITIONS 1976-79
(MWe)

CapaciHtY Percent

Nuclear 41,589 37.0 %
Fossil Steam 50,987 45.3

ContustiOfl Turbine 8,880 7.9

Hydro 10,474 9.8

TOTAL 112,430 MWe - 100.0 %

Source: Electr ical Worl d
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Emergency Generators (Fort Belvoir)

Building Name Unit Size Fuel —

I

1157 Switching St. 2-60KW Diesel

Antina Davison Ai rfield 30KW Diesel

1359 Davison Ai rfield 15KW t asollne

3015 rMvison Airfield 75KW Diesel

721 MP Station 75KW DIesel

681 Sludge Plant 15KW Diesel

808 DeWi tt Hosoltal 150KW Diesel

2592 Topographic Lab 17KW DIesel

246 Sf gna l Bldg 150KW Diesel

20 MacKenzie Hal l 30-45KW 
- 

Butane

Future Replacenents for
Hospital (150 KW) & Davision Airfield (15 KW)

808 DeWitt Hospital 2-300KW DIesel

1359 Davison Airfield 60KW Diesel

A-8
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FESA DISTRIBUTION

US Military Academy USA Engr Dist Detroit
AIIM: Dept of Mechanics P.O. Box 1027
AIIM: Library Detroit, MI 48231
West Point, NY 10996

USA Engr 01st Kansas Ci ty
Chief of Engineers - ATTN: Chief , Engr Div
ATIN: DAEN-ASI-L (2) 700 Federal Office Bldg
ATIN: DAE~I-FEB 601 E. 12th St
ATIN: DAEN-FEP Kansas City, MO 64106
AIIM: DAEN-FEU
AIIM: DAEN-FEZ- A USA Engr Dist, ~~aha

* AIIM: DAEU— MCZ—S 
- ATTN: Chief , Engr Div

AIIM: DAEH-MCE-U . 7410 USOP and Courthouse
AIIM: DAEN—MCZ—E 215 N. 17th St
AIIM: —DAEN-RDL Guaha, NM 68102
Dept of the Army
WASH, DC 20314 USA Engr Dist, Fort Worth

ATTN: Chief , SWF ED- D
Director, USA-WES AIIM: Chief , SWFED-MA/MR
ATTN: Library P.O. Box 17300
P.O. Box 631 Fort Worth , TX 76102
Vlcksburg, MS 39181

USA Engr Dist , Sa c ramento
Comander, TRADOC ATIN: Chief, SPKED—D
Office of the Engineer 650 Capi tol Mall
ATItI: ATEN . Sacramento , CA 95814
AIIM: ATEN-FE-U -

Ft. Monroe, VA 23651 USA Engr 01st, Far East
AIIM: Chief, Engr Div

US Army Engr 01st, New York APO San Fran:isco, CA 96301
ATTN: NAUEN-E
26 Federal Plaza USA Engr 01st , Japan

- New York, NY 10007 APO San Francisco , CA 96343

USA Engr 01st, Balt imore 
- 

USA Engr Dlv, Europe
AIIM: Chief , Engr Div -European Dlv , Corps of Engineers
P.O. Box 1715 APO New York, NY 09757
Baltimore, MD 21203

USA Engr Dlv , North Atlantic
-‘ USA Engr Dist, Charl eston AIIM: Chief , NADEN-T

AIIM: Chief, Engr Div 90 Church St -

P.O. Box 919 - - New York, NY 10007
Charleston, SC 29402

- USA Engr Dlv , South Atlantic
USA Engr Dist, Savannah AIIM: Chief, SAEN-TE
AIIM: Chief , SASAS-L 

- 510 Title Bldg
P.O. Box 889 - 30 Pryor St , SW
Savannah, GA 31402 Atlanta, GA 30303

-
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U~’i Engr Dist , Mobile USA Engr Dlv , Huntsville
ATTN: Chief , S~MEN—C AIIM: Chief, HNDED-ME
P.O. Box 2288 - P.O. Box 1600 West Station
Mobile, AL 36601 Huntsville, AL 35807

USA Engr 01st, Louisv ille 
- USA Engr Div, Ohio Ri ver

AIIM: Chief, Engr Div AIIM: Chief, Engr Di v
P.O. Box 59 P.O. Box 1359
Louisville, KY 40201 CincInnati, OH 45201

USA Engr Dist, Norfolk USA Engr Dlv, North Central
AIIM: Chi ef, NAOEN—D AIIM: Chief, Engr Div
803 Front Street 536 S. Clark St
Norfolk, VA 23510 ChIcago, IL 60605

USA Engr Dlv, Missouri River USA Engr Dlv, Southwestern
AIIM: Chief, Engr  Div AIIM: Chief, SWDED-TM
P.O. Box 103 Downtown Station Main lower Bldg, 1200 Main St
Omaha, NB 68101 Dallas, TX 75202

USA Engr Dlv, South Pacific USA Engr Dlv, Pac if ic Ocean
AIIM: Chief, SPDED-TG AIIM: Chief, Engr Dlv
630 Sansore St, R~i 1216 APO San Francisco, CA 96558
San Franc isco, CA 94111

FORSCOM
AF Civil E,,gr Center/XRL AIIM: AFEN , 

~~~~~~~~~~ 

-

Tyndall AFB, FL 32431 
- 

AIIM: ArEN-FE
Ft. McPherson, GA 30330 - - - - -  

-

Naval Facilities Engr CoI~r4ndATTU: Code 04 Officer in Charge
200 Stovall St~ Civil Engineering Laboratory
Alexandria, VA 22332 - Naval Construction Battalion Center

- - AIIM: Library (Code LO8A)
Defense Docur~entation Center Port Hueneme, CA 93043
AIIM: ICA (12)
Cameron Stat ion Conunander and Di rector
Alexandria, VA 22314 USA Construction Engineering —

Research Laboratory
Conmander and Director P.O. Box 4005

- USA Cold Regions Research Engineering Chanpaign, IL 61820
Laboratory - 

-

Hanover, NH 03755 
-
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