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/

SUBJECT: Marine Corp Base
Contract No. N62470-85-C-8040
Central and Building Steam
Distribution Systems and
Steam Trap Surveys at the MCB,
Camp Lejeune, Jacksonville, NC

Commander

Atlantic Division

ATTN: Code 111

Naval Facilities Engineering Command
Norfolk, VA 23511-6287

Gentlemen:

We are pleased to present two (2) complete revised sets
of the Energy Report and four (4) sets of microfiche for
Camp Geiger, Rifle Range, Hadnot Point, Hospital Point,
French Creek, Courthouse Bay, Beach Area, Paradise Point,
Camp Johnson, and New River Air Station.

The mylars of the BSDS diagrammatic sketches have been
previously sent in a separate mailing, and the Steam Trap
Report will be sent later. The Energy Report was
reissued in its entirety to simplify the insertion of the
new information. The revised pages have been identified
with an R-1 symbol next to the page number.

.A copy of the comments on the draft report and MAIN
responses follow this letter. The comments have been
numbered for reference purposes.

The final report also contains the Executive * Summary
which follows the Table of Contents.

If you have any further questions, please advise.

Very truly yours,

CHAS. ,T. MAIN, INC.

G. Howell, P.E.
Project Manager

NEW YORK, Ne/w YORK ¢ BOSTON, MASSACHUSETTS « CHARLOTTE, NORTH CAROLINA » PORTLAND, OREGON
RGH/moe :

At tachments
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DEPARTMENT OF THE/N

ATLANTIC DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
NORFOLK. VIRGINIA 2351 1-6287

TELEPHONE NO

(804) 444-9573

IN REPLY REFER YO

11300
1112JDK

20 AUG 1987

Charles T. Main, Incorporated
Two Fairview Plaza

P.0. Box 240316

Charlotte, NC 28224-8836

Re: Contract N62470-85-B-8040, Building Steam Distribution System

and Trap Survey at Marine Corps Base, Camp Lejeune and Marine
Corps Air Station, Cherry Point

Gentlemen:

The Draft Report for the MARCORB Camp Lejeune has been reviewed and the
following comments are provided:

a. Trap data on the floppy disk does not have a separate field for
building number. There is a field called "location” which contains the
building number and other information related to the location. Please create
a separate field called BLDG and dedicate that field for the building number
only with alphanumeric designation such as "AS4151" (not BLDG - AS4151).

b. The example calculation for outside air shutoff on page 4-59 of the
Draft Energy Report is not clear. The Energy Savings calculation does not
equal 69.74 MBTU/YR.

. c. The attachments are related to sketches, stezm traps, and line
lengths. A 100 percent review was not done; therefore, please check other
sketches for similar errors.

The overall quality of this report and sketches is very good. Navy review
comments related to your other reports will be forwarded as soon as the
reviews are complete.

Sincerely,

e

J. HANSEN, P.E.
Head, Energy and Utilities
Engineering Branch
Otilities, Energy and Environmental
Division
By direction of the Commander

QUALITY PERFORMANCE ... QUALITY RESULTS
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SKETCH

RR1-1

RR2-1

RR4-1

RR5-6,7

FC200-1
FC251-1
FC301-1
FC302-1
FC303-2

FC303-2,3

H15A

G650

TC719-1
TC749-1
TC753=1
TC1046-1

AS216-5
AS217-2

AS217-7,8

AS226-1
AS504-3
AS518-1
AS4030-1
AS4035-1
AS4100-1

AS4106-3,4

AS4106-6
AS4108-5

MOO-2

M127-1
M301-1
M308-1

M309-1
M406-1
M520-1
M602-1
M607-1

BB2-1
BB7-2-5

COMMENT

Trap numbers 1674,1675, and 1677 are on CSDS and
not in building RR1.

Trap numbers 1672,1673, and 1678 are on CSDS and
not in building RR2.

Trap number 2539 belongs in building RRI1.

Trap numbers 1669-1671 are on CSDS and not in
building RR4.

Trap number 2236 appears twice. .

Trap numbers 5695 and 5696 are not on sketches.

Trap numbers 3804 and 3820 appear twice.
Trap number 3625 appears twice.

Trap number 3727 does not belong in building FC301.
Trap number 3724 does not belong in building FC302.

Trap numbers 3988 and 3989 are not in the survey.
Trap numbers 3922 and 3974 do not belong in
building FC303.

Trap numbers 5103-5113,6181-6199,6301-6312, and
6351-6397 are not on sketches.

Trap numbers 5413-5424 and 5993-6000 are listed,
but there are no sketches.

Trap number 5647 is not in survey.

Trap number 5093 is in building G650.

Trap numbers 5282 and 5283 are in building TC737.
Trap number 6045 appears twice.

Trap number 6331 is in building AS414.

Trap number 1353 appears twice.

Trap numbers 1311 and 1312 appear twice.

Trap number 300 belonge in building AS266.
Trap number 1984 appears twice.

Trap number 1880 is in building AS4100.

Trap numbers 1101-1103 are in building AS4108.
Trap numbers 1106-1108 are in building AS4031.
Trap number 192 is not in survey.

Trap number 1892 appears twice.

Trap number 1916 appears twice.

Trap number 183 is not in survey.

Trap numbers 1539 and 1540 are on CSDS.
Trap number 876 is in building M104.

Trap number 3160 iz not in survey.

Trap number 228 is in building M516.

Trap number 209 is not in survey.

Trap number 4115 is in building M324.

Trap number 3150 is not in survey.

Trap number 279 appears twice.

Trap numbers 254-258 are not in survey.
Trap numbers 659 and 660 are not in survey.

It appears that trap number 2084 should be 2064.
Trap numbers 2001-2003, 3010 are not on sketches.
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SKETCH ¢

BBl12-1
BB2695-1
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25-2
25-3
50-3,4
60-3,4
84-2

102-1

205-2
211-3

216-1
217-1

304-2
408-4
424-2
510¢1

510-3
514-1,2
517-2
909-2
910-1
g14-1
1005-1
1006-1
1101=-.1
1116-1
1120-1
1200-1
1202-3,4
1300-1
1304-1
1400-2
1401-1
1403-1
1502-1

1611-1
1706-1
1770-1

COMMENT

It appears that trap number 2789 should be 2798.
Trap numbers 3025-3028 are in building BB272.

Trap number 4816 appears twice.

Trap number 10012 is not in survey.

Trap number 5038 appears twice.

Trap numbers 4664 and 4675 appear twice.

It appears that trap numbers 7491 and 7492 should
be 7691 and 7692.

Trap number 8007 is in building 116.

Trap number 8008 iz not in survey.

Trap number 6973 appears twice.

Trap number 6625 appears twice.

Trap number 6944 appears twice.

Trap number 10068 appears twice.

Trap numbers 10100 and 10101 appear twice.

Trap number 10102 is not in survey.

It appears that trap numbers 67-73 should be
7267-7273.

Trap number 4573 appears twice.

Trap numbers 4544 and 4545 are in building 213,
and trap numbers 7533-7543 are in building 111.
Trap numbers 7625 and 7626 are in building 116.
It appears that trap numbers 69-77 should be
12169-12177.

Trap number 10142 is in building 302.

Trap numbers 12396-12308 are in building 803.
Trap number 4446 ig in building 325.

Trap numbers 5394 and 5396 are not in survey.
Trap number 5394 appears twice.

Trap numbers 5389-5392 are not in survey.

Trap numbers 5366-5388 are not in survey.

Trap number 5730 appears twice.

Trap number 6702 is near building 908 in survey.
Trap number 8463 is in building 1771.

Trap number 3467 is in building 1103.

Trap number 10322 is not in survey.

Trap number 6762 ig in building 1120.

Trap numbers 10300-10309 are in building 1201.
It appears that trap number 3806 should be 3809.
Trap numbers 6771-6773 are not in suryvey.

Trap number 3935 appears twice.

Trap numbers 10342 and 10343 appear twice.

Trap numbers 6636, 6637, and 6639 are in building 25.

Trap number 10364 is in building 1404.

Trap numbers 6411-6418 are in building 411.

Trap number 7000 is in building 114.

Trap numbers 6647 and 6648 are in building 25.
Trap number 6282 appears twice.

It appears that trap numbers 6387 and 6391 should
be 6287 and 6291.

Trap number 6462 is in building 1610.

Trap number 6089 is in building 1701.

Trap numbers 7438-7440 are not in survey.
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SKETCH s

HR57-1
HP105-1
HP115-1
HP125-1
HP127-1
HP135-1
HP140-1
HP145-1
HP155-1
HP175-1
HP255-1
S86-1

S986-1

S1210-1

2600-1

AS4146-1

RR2-5
RR4-6
RR10-1
RR11-8

M104-6
Ml112-1

M210-1
M305-1
M316-1
M321-1
M324-5
M516-1
M518-1
M522-1
M604-1
M607-1
M606-1
M614-1
M616-1
M622-1

TCO10-4,5

TC1020-1
TC1048-1
TC1040-1
TC1055-1
TCl1062-1

COMMENT

Trap numbers 79903-8000 are not in survey.
Trap numbers 7974-7976 are not in survey.
Trap numbers 7081-7983 are not in survey.
Trap numbers 7885-7987 are not in survey.
Trap numbers 7979-7881 are not in survey.
Trap numbers 7871-7973 are not in gurvey.
Trap numbers 7967-7870 are not in survey.
Trap number 7966 is not in survey.

Trap numbers 7988 and 7988 are not in survey.
Trap numbers 7900-7992 are not in survey.
Trap numbers 8021-8023 are in building 226.
It appears that building 586 in survey should
be S86.

It appears that building 596 in survey sghould
be S06.

Trap numbers 6021-6024 are in buildings 1207
1208.

Trap number 3283 ig in building 2615 and trap
number 3244 is in building 2603.

Line lengths on sketch are missing from listing.

Only 2 line lengths are in listing, actually 24.
Line lengths on sketch are missing from listing.
Line listing does not match sketch. (0-0-5-5)

Line lengths on sketch are missing from listing.

Line lengths on sketch are missing from listing.
Building M112 has sketch M112-1 only but listing
includes lengths for sketch M112-8.

Line lengths on sketch are missing from listing.

Sketches for 010-4,5 are poorly copied.
Line lengths on sketch are missing from listing.

Line lengths in listing are missing from sketch.
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TCl110-1
TCl119-1

BAl128-1
BB5-1

114-1
119-1
123-1
127-1
203-1
211-2
304-2
315-2
317-2
416-2
419-2
423-2
460-2

1041-4
1041-5
1104-1
1106=1
11070
¥120=1
1207-1
1208-1
1209-4
1300-1

COMMENT

Line lengths on

Line lengths in

Line lengths on

The symbol °NT®
Line lengths on

sketch are missing from listing.

listing are missing from sketch.

sketch are migsing from listing.

iz not shown on standard drawing.
sketch are missing from listing.

Some line lengths have insulation but no

thicknesses.

Line lengths on sketch are missing from listing.
Line lengths in listing are not on sketch.(12')
Line lengths on sketch are missing from listing.

Line lengths are not listed for sketch.
Line lengths on sketch are missing from listing.







Response To Comments - Letter Dated August 20, 1987

A.

A field entitled "BLDG" has been added to the Hadnot
Point file with the building number only being
entered. The remaining nine files for Camp Lejeune
were prepared by EEC and contain the separate field.

The example calculation contained typographical
errors. These have been corrected.

Responses (Note: Each sketch no. on the comment sheet
was numbered.)

p LN Agree. This has been corrected.
2. Agree. This has been corrected.
3is Agree. This has been corrected.
4, Agree. This has been corrected.
5 Agree. This has been corrected.
6. Agree. This has been corrected.
7 Agree. This has been corrected.
8. Agree. This has been corrected.

9, Agree. Trap Nos. 3988 and 3989 should be 3688
and 3689.

10. Agree. This has been corrected.

1l1. Agree. A substantial amount of demolition work
is ongoing at the hospital. The area where
these traps were located was undergoing
demolition between the time of the trap survey
and the sketching of the BSDS; therefore, these
traps do not appear on the sketches.

12. Agree. These traps are located in the
boilerhouse building No. G-650 which was not in
the scope of work to be sketched. The traps in
the buildings were tested and tagged.

13. Agree. This has been corrected.
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26.

27.

28.

29.

30.

31.

32.

33.

Agree. Trap No. 5993 should be 5393.
been corrected.

This has

Agree. Trap No. 5282 and 5283 should be 5382

and 5383.

Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.

Agree. Trap No. 192 should be 1883.
been corrected.

Agree. Trap No. 1892 should be 178.
been corrected.

Agree. This has been corrected.

Agree. Trap No. 193 should be 1300.
been corrected.

Agree. This has been corrected.

Agree. Trap No. 876 should be 926.
been corrected.

Agree. Trap No. 3160 should be 350.
been corrected.

Agree. Trap No. 228 should be 288.

This has

This has

This has

This has

This has

This has

been corrected. Trap No. 299 should be 289.

This has been corrected.

Agree. This has been corrected.
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42.
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44.

45.

46.

47.

Agree. The timing for this project was such
that the steam trap analysis was scheduled
before the sketching of the BSDS. Discrepancies
between the sketches and the trap report
resulted from one or more of the following
reasons:

a. Maintenance modifications to facilities
after the trap analysis with the addition
or deletion of a tested steam trap.

D% Steam trap tags being removed by facility
occupants resulting in a trap Dbeing
surveyed twice. (All traps found to be

untagged during the sketching portion of
the project were assumed to be missed and
were tested. A trap could be tested twice
if the tag was removed.)
Therefore, a small number of discrepancies
between the sketches and the steam trap reports
remain which we have been unable to resolve.

Agree. Trap No. 279 should be 276. This has
been corrected.

Traps 254-258 were listed as A254-A258. This
has been corrected.

Traps 659 and 660 were listed as A659 and A660.
This is a characteristic of EEC's numbering
system.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. Trap No. 10012 should be 4862. This has
been corrected.

‘Agree. Trap No. 5039 should be 5030. This has

been corrected.

Agree. Trap No. 4675 should be 4677. This has
been corrected.

Agree. Trap No. 8008 should be 8006. This has
been corrected.

Agree. This has been corrected.
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65.
66.

Agree. Trap No. 6625 should be 6125. This has
been corrected.

Agree. This has been corrected.
Agree. This has ‘been corrected.
Agree. This has been corrected.

Agree. Trap Nos. 67-73 should be 7267-7273.
This has been corrected.

Agree. Trap No. 4573 should be 4577. This has
been corrected.

Trap Nos. 4544 and 4545 and 7533-7543 are in
Bldg. 111. This has been corrected.

Trap Nos. 7625 and 7626 are in Bldg. 216. This
has been corrected.

Agree. This has been corrected.
Agree. This has been corrected.

Trap Nos. 12396-12398 are in Bldg. 408. This
has been corrected.

Trap No. 4446 is in Bldg. 424. This has been
corrected.

Trap Nos. 5394 and 5396 wefe mislabeled 5694 and
5696. This has been corrected.

Trap Nos. 5389-5392 were mislabeled 5689-5692.
This has been corrected.

Trap Nos. 5366-5388 were mislabeled 5666-5688.
This has been corrected.

Agree. This has been corrected.

Trap No. 6702 is in Bldg. 909. This has been
corrected.

Did not locate problem.

Trap No. 3467 is in Bldg. No. 914. This has
been corrected.
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80.

81.

82.
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84.

85.

Agree. Trap No. 10322 was mislabeled 10320.
This has been corrected.

Trap No. 6762 should be 6782. This has been
corrected.

Trap Nos. 10300-10309 are in Bldg. 1011. This
has been corrected.

Agree. This has been corrected.
Agree. See response #34 above.

Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.
Agree. This has been corrected.

Trap Nos. 6411-6418 are in Bldg. 1400. This has
been corrected.

Trap No. 7000 should be 5700. This has been
corrected.

Trap No. 6647 and 6648 are in Bldg. 1403. This
has been corrected.

Agree. This has been corrected.
Agree. This has been corrected.

Trap No. 6089 is in Bldg. 1706. This has been
corrected.

Trap Nos. 7438-7440 were mislabeled 1738-1740.
This has been corrected.

Trap Nos. 7966-8000 were mislabeled 9666-9700.
This has been corrected.

See response #83.
See response #83.

See response #83.







87.
88.
89.
90.
91.
92.
93.

94.
95.

926.

97.

98.

99.

100.
101.
102.
103.
104.
105.
106.
107.
108.

109.

See

See

See

See

See

See

response #83.
response #83.
response #83.
response #¥83.
response #83.

response #83.

Trap Nos. 8021-8023 are in HP255.
corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Trap Nos. 6021-6024 are in Bldg.

has

Trap No.

been corrected.

This has been

S1210. This

3283 should be 3293 and Trap No. 3244

should be 3294. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Did not locate problem.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.

Agree. This has been corrected.
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110. Agree. This has been corrected.
111. Agree. This has been corrected.
112. Agree. This has been corrected.
113. Agree. This has been corrected.
114. Agree. This has been corrected.
115. Agree. This has been corrected.
116. Agree. This has been corrected.
117. Agree. This has been corrected.
118. Agree. This has been corrected.
119. These will be reissued.

120. Agree. This has been corrected.
121. Agree. This has been corrected.
122. Agree. This has been corrected.
123. Agree. This has been corrected.
124. Agree. This has been corrected.
125. Agree. This has been corrected.
126. Agree. This has been corrected.

127. One line is not to be insulated because it is
being used as the radiator for the building.

128. The radiator detail is typical for 26 radiators.
129. Agree. This has been corrected.
130. Agree. This has been corrected.
131. Agree. This has been corrected.
132. Agree. This has been corrected.

133. Agree. This has been corrected.







134. Agree. This has been corrected.
135. Agree. This has been corrected.
136. Agree. This has_been corrected.
137. Agree. This has been corrected.
138. Agree. This has been corrected.
139. Agree. This has been corrected.
140. Agree. This has been corrected.
141. Agree. This has been corrected.
142. Agree. This has been corrected.
143. Agree. This has been corrected.
144. Agree. This has been corrected.
145. Agree. This has been corrected.
146. Agree. This has been corrected.
147. Agree. This has been corrected.
148. Agree. This has been corrected.
149. Agree. This has been corrected.
150. Agree. This has been corrected.
151. Agree. This has been corrected.
All sketches and the steam trap report were extensively
reviewed. Corrections in addition to those listed above

have been made. The majority of errors detected were due
to typographical errors which have been corrected.
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EXECUTIVE SUMMARY

ES-1 INTRODUCTION

This final report is submitted in accordance with A & E
~ Contract No. N62470-85-C-8040, Central and Building Steam
Distribution Systems and Steam Tfap Surveys at-(l) Marine Corps
Base, Camp Lejeune, North Carolina and (2) Marine Corps Air
Station, Cherry Point, North Carolina.

Purpose - The overall objective of this study is to
identify and quantify the building steam distribution system and
steam condensate return system energy losses and to make and
support recommendations of corrective measures and capital
improvements which will result in energy and monetary savings to
the Government.

Scope of Work - This project was divided into three

.

segements:
A. Central Steam and Condensate Return Distribution System
(CSDS)

1 Evaluate the use of electric sump pumps, or other
alternatives, versus the existing steam ejector
systems in manholes and steam pits.

2 Steam Trap Survey (see below).

B. Building Steam Distribution System and Condensate Return
Sysfem (BSDS) «

1 Inspect, identify and list the physical -condition of
the BSDS and its components that directly contribute
to energy losses.

4 Prepare diagrammatic sketches of the BSDS.

3. Evaluate building steam energy use for energy

effective improvements, modifications and/or

ES-1 (R-1)






alterations including control improvements and
additional pipe insulation. Stand alone boiler
plant buildings are exc}uded.
C. Steam Trap Survey
Inspect and tag each steam trap on'thg CSDS and BSDS.
Field Trips and Surveys ’

The Marine Corps Base at Camp Lejeune was surveyed during
the period December 18, 1986 thru April 18, 1987. A total of 650

buildings were surveyed at this installation as follows:

NO. OF
INSTALLATION BUILDINGS
Beach Area 6
Camp Geiger 147
. Camp Johnson ' 109
Courthouse Bay 25 b5
Rifle Range : 10
Paradise Point 17
New River Air Station 49
Hadnot Point 237
French Creek 38
Hospital Point 12

" The field survey was performed in two ,segments. MAIN
inspected the BSDS and its components that directly contribute to
energy losses and prepared diagrammatic sketches which included
information on the pipe size, insulation type and size, estimated
lengths of sized pipe, valve locations, trap identification
numbers, major steam using components location, PRV stations and

CSDS connections.
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The steam trap survey and subsequent analysis was performed
by the subcontracted firm Armstrong, Inc. at Hadnot Point and by
Energy Efficiency Consultants at the remainder of Camp Lejeune
under the direction of MAIN. The steaﬁ traps were examined using
an ultrasonic gun. From this examination, a determination was made
concerning the condition of the trap. Other peitinent information
regarding the trap installation such as faulty piping practices,
misapplied steam traps, and inaccessible trap locations were noted.
Each accessible trap was also tagged with an identity tag with a

unique identification number and tags were provided for all

inaccessible traps.

ES-3 (R-1)






ES-2 COST AND ENERGY SAVINGS

Energy Conservation Opportunities - A brief summary of

each ECO investigated is as follows:
4.2 Replace Steam Manhole Ejectofs (CSDS) - This

opportunity replaces the existing manhole steam.ejectors which have
been discontinued by the manufacturer resulting‘in a very high cost
maintenance problem due to parts being available on a special order
basis only. The replacement is a syphon jet pump which consists of
a thermodynamic trap and a steam syphon. The primary savings is
due to a reduced maintenance cost with a minimal énergy savings.
The total cost of installation for 400 manholes is $187,200 which
will results in a cost savings of $193,600/yr and a Savings to
Investment Ratio (SIR) of 7.8.

4.3 Upgrade Pipe Insulation - This ECO upgrades the

current insulation thicknesses from the existing bare pipe or
substandard levels to thicknesses recommended by ASHRAE. Preformed
fiberglass insulation of the appropriate thickness would be
installed on the bare lines or added over the existing insulation
to reach the recommended thicknesses. A total construction cost of
$1,307,352 would result in an energy savings of 251,319 MBtu/yr.
which is equivalent to $620,041/yr. with an SIR of 6.3. The
installation breakdown is shown in Table ES-1.

4.4 Night Setback - This is the first of three control

opportunities investigated. This ECO would install night setback
controls to limit the operation of the heating systems during the
unoccupied hours. This ECO would be applicable to 86 ﬁuildings at
a construction cost of $202,045 with an energy savings of 21,723
MBtu/yr. which is equivalent to $49,821/yr. with an SIR of 2.5.
This ECO was combined with the other two control modifications.
See paragraph 4.7, Combined Controls.
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TABLE ES-1
UPGRADE PIPE INSULATION SUMMARY

ENERGY SAVINGS CAPITAL

INSTALLATION MBTU/YR. $/YR. COST § SIR
BEACH AREA 3,938.427 11,461 . 18,944 815
HOSPITAL POINT 47,366.701 105,628 173,033 8.07
COURTHOUSE BAY 7,817.901 22,750 42,770 745
CAMP GEIGER 27,855.980 81,061 153,254 7.11
RIFLE RANGE 12,104.915 35,225 67,224 7.05
CAMP JOHNSON 16,839.867 49,004 103,385 6.37
AIR STATION 15,178.842 44,170 101,880 5:83
HADNOT POINT 113,487.252 253,077 598,027 5.69
PARADISE POINT : 3,910.616 11,380 27,100 5.65
FRENCH CREEK 2,818.575 6,285 18,735 4.50

TOTAL 251,319.076 620,041 1,307,352 6.38
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4.5 Outside Air Limit Shutoff - This ECO would install
controls to shut off the steam supply to the buildings during

periods of mild weather in the heating season. This ECO would be

applicable to 32 buildings at a constéuction cost of $42,408 with
an energy savings of 2,524 MBtu/yr. which is equivalent to

| $6,532/yr. with an SIR of 1.6. This ECO was coﬁbined with the

other two control modifications. See paragraph 4.7, Combined

Controls.

Hot Water Outside Air Reset - This ECO would install
controls to change the hot water temperature supplied to the
buildings to match the actual heating load. This ECO, also has an
SIR less than 1.0 for all buildings, but when combined with the
other control options, it became viable. See paragraph 4.7,
Combined Controls.

Combined Control ECO - The ECO would install controls to

provide all control strategies discussed in the preceding three

paragraphs.

The cost of combining the three control systems does not

exceed the cost of a single control system by a large amount due to

the duplication of components. This ECO would be applicable to 128

buildings at a construction cost of $283,334 with an energy savings
of 32,172 MBtu/yr. which is equivalent to $75,745/yr. with an SIR of
2.7. The installation breakdown is shown in Table ES-2.
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INSTALLATION

HOSPITAL POINT
HADNOT POINT
AIR STATION
BEACH AREA
RIFLE RANGE
FRENCH CREEK
CAMP JOHNSON
COURTHOUSE BAY
CAMP GEIGER
PARADISE POINT

TABLE ES-2

ENERGY SAVINGS
MBTU/YR.

COMBINED CONTROL SUMMARY

14,511
165,925
26,989
8,831
12,113
17,405
21,949
9,363
4,434
1,814

283,334
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ES-3 PROJECTS DEVELOPED

The savings opportunities have been grouped into projects

based upon similarity of improvements. The project grouping at
this installation is as shown in Table ES-3.
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TABLE ES-3
ECO PACKAGES

ENERGY
PACKAGE MBTU/YR
PIPE INSULATION -
CAMP GEIGER (PACKAGE 1)  18,335.774
" PIPE INSULATION -

HOSPITAL POINT 47,366.701
SYPHON JET SUMP PUMPS 0
PIPE INSULATION -

HADNOT POINT (PACKAGE 1)  29,133.814
PIPE INSULATION - RIFLE

RANGE & BEACH AREA 15,996.439
PIPE INSULATION -

CAMP JOHNSON 16,839.867
PIPE INSULATION -

HADNOT POINT (PACKAGE 2)  21,655.238
PIPE INSULATION -

HADNOT POINT (PACKAGE 3) 19,953.834
PIPE INSULATION -

NEW RIVER AIR STATION 15,178.842
PIPE INSULATION -

CAMP GEIGER (PACKAGE 2) 9.520.206
PIPE INSULATION -

HADNOT POINT (PACKAGE 4)  19,795.461
PIPE INSULATION -

FRENCH CREEK, COURTHOUSE BAY

& PARADISE POINT 14,547.092
PIPE INSULATION -

HADNOT POINT (PACKAGE 5) 13,928.926
PIPE INSULATION -

HADNOT POINT (PACKAGE 6)  9,019.979
COMBINED CONTROLS

HADNOT POINT 21,887.809
COMBINED CONTROLS

ALL EXCEPT HADNOT POINT  10,284.950

TOTAL 283,444 932
ES-9

SAVINGS

$/YR

105,621

193,600

64,942

46,550

49,004

48,291

44,497

44,170

27,704

44,144

35,099

31,062
20,155
48,810

26,934

883,926

(R-1)

CAPITAL COST

176.033

187,200
113,684
85,890
*.103,385
104,321
102,959
101,880
64,906

103,129

88,605
81,978
91,956
165,925

121,037

1,781,236

.07

.80

.69

.29

.37

.26

wol

.83

.74

.76

32

.09

.94

.00

.26






ES-4 SUMMARY AND CONCLUSIONS

Summary - A total of 650 buildings were surveyed and
evaluated for energy and cost savings opportunities. Sketches of
the BSDS were prepared and the steam traps were inspected. '

Sixteen projects were developed which will ‘conserve
283,445 MBtu/yr. which is equivalent to $690,326/yr. plus
$193,600/yr. in maintenance cost savings for a total of
$883,926/yr. for a total investment of $1,781,236.

The savings resultings from steam trap repairs as
summarized in the Armstrong steam trap report is ﬁ09,196 MBtu/yr.
which is equivalent $577,312 for a total investment of $164,900.
See Table ES-4 for a breakdown by installation.

The total savings from all projects including the
replacement of defective traps is 492,641 MBtu/yr. which is

. equivalent to $1,267,638/yr. plus $193,600/yr in maintenance cost
savings for a total of $1,461,238/yr for a total investment of
$1,946,136. f

Conclusions - The base should proceed with implementation

of the projects listed in Table ES-5, subject to the availability
of funding.

i

w
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TABLE ES-4
REPLACE DEFECTIVE TRAPS SUMMARY

FAILED
ENERGY SAVINGS NO. OF TOTAL
INSTALLATION MBTU/YR. $/YR. TRAPS  TRAPS COST SIR
HADNOT POINT 66,966 191,522 ° 361 5,6;6 36,100 53.8
PARADISE POINT 4,638 12,350 65 255 6,500 19.3
BEACH AREA 3,841 . 110,220 11 92 1,100 94.3
7

15,378

CAMP JOHNSON 40,940 87 997 8,700 47.

"
SEHE

FRENCH CREEK 15,500 44,350 47 417 4,700 95.

-

AIR STATION 19,307 51,430 161 890 16,100 32.4

COURTHOUSE BAY 13,315 35,400 97 431 9,700 37.0

RIFLE RANGE 22,404 59,620 154 577 15,400 39.3

. HOSPITAL POINT 20,7796 59520 268 844 26,800 2255
TOTAL 209,196 (577,312 1,386 11,081 138,600 42.3
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TABLE ES-5
PROJECT SUMMARY

SAVINGS CAPITAL COST
- PACKAGE $/YR '$ SIR
REPLACE DEFECTIVE TRAPS 577,312 164,900 42.30
PIPE INSULATION -
CAMP GEIGER (PACKAGE 1) 53,357 88,348 8.12
PIPE INSULATION -
HOSPITAL POINT 105,621 =~ 176,033 8.07
SYPHON JET SUMP PUMPS 193,600 187,200 7.80
PIPE INSULATION -
HADNOT POINT (PACKAGE 1) 64,968 113,684 7.69
PIPE INSULATION - RIFLE
RANGE & BEACH AREA 46,550 85,890 7.29
PIPE INSULATION -
CAMP JOHNSON 49,004 103, 385 6.37
PIPE INSULATION -
HADNOT POINT (PACKAGE 2) 48,291 104,321 6.26
PIPE INSULATION - ;
‘ HADNOT POINT (PACKAGE 3) 44,497 102,959 5.81
PIPE INSULATION - 2
NEW RIVER AIR STATION 44,170 - 101,880 5.83
PIPE INSULATION -
CAMP GEIGER (PACKAGE 2) 27,704 64,906 5.74
PIPE INSULATION -
HADNOT POINT (PACKAGE 4) 44,144 103,129 5.76
PIPE INSULATION -
FRENCH CREEK, COURTHOUSE BAY
& .PARADISE POINT 35,099 88,605 5.32
[
PIPE INSULATION - i
HADNOT POINT (PACKAGE 5) 31,062 81,978 5.09
PIPE INSULATION -
HADNOT POINT (PACKAGE 6) 20,115 91,956 2.9
COMBINED CONTROLS
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