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INTRODUCTION: The information contained in this booklet summarizes energy consumption
for Macalester College steam plant and main electrical loop from June 1, 1996 through May 31,
1997. This booklet does not cover the cost of small individual gas and electric meters serving
buildings not served by the central plant or main electric loop. Unless otherwise noted energy
consumption figures and costs are based on actual billings from energy suppliers (Koch Refining,
NSP Electric, NSP Gas). Throughout this summary the word “fuel” may denote either #2 or #6
fuel oils or natural gas.

YEAR IN REVIEW

At 140,880 billion btus total (electricity, fuel oil and gas) consumption exceeded any previous
reading in the past twelve years by 6.6 billion btus. Total energy costs exceeded the budget by
$92,126 for a total cost of $852,326; an amount exceeding any previous year of the past twelve
by $87,230. These increases in cost and consumption were incurred even though heating degrees
decreased 624 days in 1996-97 as compared to the previous year.

Two factors contributed to these marked increases; first the Rice portion of the renovated
Olin/Rice Science complex became fully operational, and second, even though publicly regulated
electrical rates remain relatively cheap gas and fuel oil rates are experiencing extreme volatility.
Fuel prices pushed average fuel costs to the highest level in the past ten years.

FUEL CONSUMPTION during 1996-97 totaled 99,991 billion btus. This compares to other
highs of 100,514 in 1984-85 and 100,426 in 1988-89. At 7,297 1996-97 heating degree days fell
below last year’s reading of 7,921 but consumption increased during this period by 8.4 billion
btus. This consumption is directly related to adding Rice Hall and temporary heat consumption
for the new residence hall.

A comparison of the “old” Rice Hall in 1992-93 (heating degree days of 7,296) versus the “new”
Rice Hall of 1996-97 (heating degree days of 7,297) shows an increase from 249,140 to
1,705,500 gallons of condensate respectively or a 585% increase. Additionally, even though the
new residence hall metering did not start until January, 1997 temporary heat requirements totaled
240,700 gallons.

In addition to higher consumption levels natural gas and fuel prices both experienced significant
increases during the early winter months of 1996-97. In December, 1996 gas and #6 fuel oil
prices totaled $4.40 and $3.20 per million btus respectively. These levels exceeded any previous
levels of the past ten years. January saw a decrease in gas prices to $3.93 per million btus but #6



fuel oil increased to .60 per gallon or $4.00 per million btus. Even though natural gas prices
decreased substantially during February the majority of costs were already incurred for the year.
These higher prices pushed average fuel costs up to $3.08 per million btus as compared to $2.31
per million btus the year before or increase of 33.33%.

ELECTRICITY: While electricity prices remained stable (actually dropping in cost per unit by
$.002) consumption increased from 10,836,825 kwh in 1995-96 to 11,983,679 kwh in 1996-1997
or 10.6%. This increase can be directly attributed to the operation of Rice Hall where the
electrical consumption went from 603,426 kwh in 1992-93 to 2,009,643 kwh in 1996-97 or an
increase of 233%. Normal campus operations have ventilation fans shut down when buildings
closed but with fume hoods, chemicals, and 24 hour experiments Rice fails to close and is not
designed to do so. This means major ventilation fans (100hp, 125hp, 40hp, 5-30hp) run
continuously racking up additional consumption and demand charges every minute of each day.
Additionally, during air conditioning periods this requires the central chilled water plant to operate
24 hours a day when previously it was only operated 12 hours a day. Central plant chiller
operating hours increased from 1,644 to 2,185 hours or 32.1% between 1995-96 and 1996-97.
An extremely cold spring in 1997 kept this number from increasing even more; anticipate
increased operating hours during 1997-98.

SUMMARY: Fiscal year 1996-97 represents the first year of a new era for Macalester College.
Olin/Rice pushed Macalester from a day operation for academic buildings and heat only to
residence halls to an around the clock operation for both heating and cooling. The addition of the
new residence hall and the renovation of 30 Mac will add to this around the clock operation.
Once completed the new Campus Center will again cause a significant increase in utility costs
when it becomes operational.

The wild card in budgeting for upcoming years will be the volatility in the energy markets.
Macalester should anticipate relatively stable electrical fees for the next 4 or 5 years unless a
major energy crisis occurs. Once retail wheeling occurs electrical rates may decrease but more
likely will experience an increase. Available information suggests fuel oil and natural gas prices
will remain volatile for the next year and may remain so even if supplies remain stable.

Campus energy consumption continues to increase but energy saving equipment and designs
provide a significant savings in both current operations and when compared to historical
consumption levels. Since 1972 the campus has added approximately 200,000 square feet and
significant equipment loads (printers, computers, microwaves, additional air conditioning and
heating) and yet our consumption during 1996-97 still fell 33 billion btus below 1971-1972.
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Chaler New Centrad Plant
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[1995—96 FUEL AND ELECTRICITY CONSUMPTION

GAS QUARNTITY-CCF
COsST-3
UNIT COST
CCF BTUS({X1000)

Ol QUANTITY-GAL
COST-$
UNIT COST
Ol BTUS{X1000}

TOTAL HEATING BTU {(X100k} QUANTITY-BTU

ELECTRICITY QUANTITY-KWH
# BILLING DAYS
KWH PER DAY
COsT-$
UNIT COST
QUANTITY KW
COST-4
BTUS{X1000)

TOTAL CAMPUS BTU CONSUMPTION X 70Mi

# STEAM GENERATED

BOILER EFFICIENCY {BTU STEAM/BTU FUEL

HEATING DEGREE DAY - ACTUAL {MAC)

COOLING DEGREE DAY - ACTUAL {MAC)

Chiller New Central Plant
Run Old Central Plant

Tims Chapel

JUR

o

$288.75
0

o

]
$0.00
0.0000

$0.00
0.0000
o]

o]

727,680

26

27,988
$36,089.46
0.050
2,064
$13,721.47
2,482,844

248

0
0.0%
30
306
0
484
317

JUNE

[}
$288.75

(¢}

0
$0.00
0.0000
0

0

840,000
32

26,250
$46,925.95
0.0%6
1,982
$16,553.52
2,866,080

287

¢
0.0%

30

287
0
288
217

Jut

0

$288.75
O

[s]

]
$0.00
0.0000

$0.00
0.0000
0

o]

1,204,800
28

41,545
$55,066.45
0.046
2,136
$17,168.48
4,110,778

417

]
0.0%
o]
328
0
713
324

JULY

0
§$288.75

0

0
$0.00
0.0000
0

0

843,200
33

25,562
$51,452.69
0.061
2,088
$19,086.41
2,876,998

288

(o]
0.0%

(o}

266
(4]
293
254

AUG

0
$288.75
0
0

¢
$0.00
0.0000

$0.00
0.0000
0

0

691,200

29

23,834
$46,912.74
0.068
2,184
$18,149.04
2,358,374

236

[¢]
0.0%
0
334
[
744
121

AUGUST

0
$288.75

0

0
$0.00
0.0000
0

0

768,800

31

46,913
$46,912.74
0.061
2,088
$17,929.65
2,623,148

262

0
0.0%
0
176
0
381
346

0

$288.75
o

0

0
$0.00
0.0000

$0.00
0.0000
4

0

1,070,400
32

33,450
$56,136.57
0.052
2,280
$18,946.80
3,652,205

265

574,200
50.0%
123

101

0

121

[+

SEPT.

22,499
$4,332.94
0.1983
2,249,900

0
$0.00
0.0000
¢}

2,249,900

792,525
30

26,418
$43,310.12
0.055
1,982
$14,404.55
2,704,095

495

574,200
50.0%
188
101
¢
96
85



E’I 996-97 FUEL & ELECTRICTY CONSUMPTION

GAS QUANTITY-CCF
COST-$
UNIT COST
CCF BTUS{X1000}

#2 FUEL OIL QUANTITY-GAL
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# BILLING DAYS
KWH PER DAY
COST-$
UNIT COST
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Rum Old Centrat Plant
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[1995-96 FUEL AND ELECTRICITY CONSUMPTION

GAS QUANTITY-CCF
COST-3
UNIT COST
CCF BTUS(X1000)

OH. QUANTITY-GAL
COST-%
UNIT COST
Ol BTUS{X1000)

TOTAL HEATING BTU X100k} QUANTTTY-BTU

ELECTRICITY QUANTITY-KWH
# BILLING DAYS
KWH PER DAY
COST-$
UNIT COST
QUANTITY KW
COST-$
BTUS{X1000}

TOTAL CAMPUS BTU CONSUMPTION X_T0MIL

# STEAM GENERATED

BOILER EFFICIENCY {BTU STEAM/BTU FUEL

HEATING DEGREE DAY - ACTUAL (MAC)

COOLING DEGREE DAY - ACTUAL (MAC)

Chiller few Central Plang
Run 0id Central Plart
Tims Chapel

oCT

81,367
$18,560.04
0.228
8,136,700

0
$0.00
0.0000

0
$0.00
0.0000
0

8,136,700

960,000

28

33,103
$44,123.59
0.046
1,968
$11,138.88
3,275,520

7,147

5,425,815
75.0%

438

8

¢}
0
0

OCT.

71,874
$14,332.72
0.199
7,187,400

4]
$0.00
0.0000
0

7,187,400

924,000

31

29,806
$41,541.30
0.045
1,608
$10,019.17
3,152,688

7.034
4,792,900

77.0%
485

coo®

MOV

126,255
$37,777.07
0.299
12,625,500

[y
$0.00
0.0000

16,706
$7,258.55
0.4345
2,505,200

15,131,400

998,400

31

32,206
$45,668.97
0.046
2,112
$11,953.92
3,406,541

7,854

8,772,900
80.0%
1,100

¢

¢
0
0

MOV.

124,967
$26,664.34
0.213
12,496,700

328
$78.88
0.2405

0

12,496,700

955,460

30

31,849
$41,915.28
0.044
1,776
$11,003.00
3,260,030

1,576
8,772,900
80.0%
1.038
0

o
0
0

DEC

16,118
$6,646.08
0.412
1,611,800

7.503
$5,805.12
0.7471

97,039
$44,298.33
0.4565
15,598,767

17,210,567

1,039,898
31

33,545
$44,214.67
0.043
1,968
$11,510.17
3,648,132

2,076

12,387,800
79.9%
1,399

0

0
[\
0

DEC.

15,628
$4,008.10
0.256
1,662,800

80,959
$22,182.33
0.27490
12,143,850

13,706,650

987,320

31

31,848
$43,312.45
0.044
1.776
$11,369.8%
3,368,736

1,708
11,500,000
79.9%
1,346

0

0
0
0o

SARN

98,508
$39,381.01
0.400
9,850,900

0
$0.00
0.0000

58,144
$36,738.05
0.6318
8,721,600

18,572,500

1,074,562
31

34,663
$45,688.50
0.043
1,968
$11,510.17
3,666,406

2,224

12,821,000
78.0%
1,502

0

0
0
0

JAM.

38,586
$9,736.11
0.252
3,858,600

81,271
$23,135.94
0.2847
12,190,650

16,049,250

987,320

3

31,849
$43,312.45
0.044
1,776
$11,369.81
3,368,736

1,942
12,821,000
78.0%
1,596

o]

o}
0
0
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Chiller Mow Certral Plant
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GAS QUANTITY-CCF
COST-3
UNIT COST
CCF BTUS(X1000}

Ol QUARNTITY-GAL
COST-¢
UNIT COST
Of. BTUS(X1000)

TOTAL HEATING BTU (X100k) QUANTITY-BTU

ELECTRICITY QUANTITY-KWH
# BILLING DAYS
KWH PER DAY
COST-#
UNIT COST
QUANTITY KW
COST-$
BTUS({X1000)

TOTAL CAMPUS BTU CONSUMPTION X TOMIL

# STEAM GENERATED

BOMER EFFICIENCY (BTU STEAM/BTU FUEL

HEATING DEGREE DAY - ACTUAL (MAC)

COOLING DEGREE DAY - ACTUAL {(MAC)

Chéler New Central Plant
Run Old Central Plant
Tims Chapel

FER

145,926
$41,494.11%
0.284
14,592,600

0
$0.00
0.0000

0
$0.00
0.0000
0

14,592,600

1,135,139
28

40,541
$47,543.95
0.042
1,896
$11,320.00
3,873,094

1,847

12,169,200
78.2%
1,063

0

4]
0
o

FEB.

84,366
$20,181.24
0.239
8,436,600

38,036
$18,007.18
0.4613
5,855,400

14,292,000

972,580

29

33,637
$41,359.76
0.043
1,776
$12,669.70
3,318,443

1,761
9,994,238
78.2%
1,275

0

0
0
0

BIAR

131,763
$25,949.29
0.197
13,176,300

0
$0.00
0.0000

0
$0.00
0.0000
0

13,176,300

1,036,800
30

34,560
$44,095.82
0.043
1,920
$10,867.20
3,637,562

1,677

11,673,700
79.0%

945

0

]
0
o

MARCH

84,280
§18,700.05
0.222
8,428,000

31,245
$15,419.94
0.4935
4,686,750

13,114,750

972,500

31

31.371
$43,473.70
0.045
1,820
$11,229.44
3,318,170

1,643
7,865,832
75.0%
1,155

0

0
0
0

APR

79,531
$16,174.57
0.203
7,953,100

0
$0.00
0.0000

0
$0.00
0.0000
0

7,953,100

972.000

30

32,400
$46,660.08
0.048
2,256
$12,768.96
3,316,464

1.127

7.675,000
76.0%

481

0

0
0
0

APRHL,

90,722
$26,100.05
0.288
9,072,200

[
$0.00
0.0000
0

9,072,200

947,880

30

31,596
$43,714.81
0.046
1,920
$11,740.28
3,234,201

7,237
7,595,000
77.0%

608

0o

o]
(o}
0

RIAY

52,187
$12,108.04
0.232
5,218,700

$0.00
0.0000

$0.00
0.0000
0

5,218,700

1,072,800
33

32,509
$46,988.51
0.044
1.896
$10,731.36
3,660,394

88

2,932,600
77.0%
216

35

123

0

0

BAAY

33,710
$8,030.53
0.238
3,371,000

0
$0.00
0.0000
0

3,371,000

845,230

31

27,265
$44,719.41
0.053
1,992
$13,868.76
2,883,926

625

2,355,000
87.0%
200
29
0
88
57
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GAS QUANTITY-CCF
COST-$
UNIT COST
CCF BTUS(XT000}

#2 FUEL OlL QUANTITY-GAL
COST-3
UNIT COST

#6 FUEL OIL QUANTITY-GAL
COST-¢
UNIT COST
OR BTUS(X1000)

TOTAL HEATING BTU D{100k)

FLECTRICITY QUANTITY-KWH
# BILLING DAYS
KW PER DAY
COSY-3
UNIT COST
QUANTITY KW
COST-$
BTUS(X1000)

TOTAL CAKIPUS BTU CONSUMPTION X TOMIL

# STEAM GENERATED

BOILER EFFICIENCY (BTU STEAM/BTU FUEL
HEATING DEGREE DAY - ACTUAL {MAC)
COOLING DEGREE DAY - ACTUAL {MAC)

Chufler Hew Central Plant
Rase Old Centrad Plast
Tims Chapel

QUANTITY-BTUx 1K}

11 995-86 FUEL AND ELECTRICITY CONSUMPTION

GAS QUANTITY-CCF
COST-3
UNIT COST
CCF BTUS(X1000)

oY, QUANTITY-GAL
COST-$
UNIT COST
Ol BTUS(X1000)
TOTAL HEATING BTU X100k} QUANTITY-BTU
ELECTRICITY QUANTITY-KWH
# BILLING DAYS
KWH PER DAY
COST-3
UNIT COST
QUANTITY KW
COST-$
BTUS({X1000)

TOTAL CAMPUS BTU CONSUMPTION X TOMIL

# STEAM GENERATED

BOILER EFFICIENCY (BTU STEAM/BTU FUEL

HEATING DEGREE DAY - ACTUAL (MAC)

COOLING DEGREE DAY - ACTUAL [MAC)

Chiller New Central Plant
Run Old Central Plant
Tims Chapel

YTD TOTAL

731,656
$1989,245.21
G.272
73,165,600

7.503
$5.606.12
©.0000

171,889
$88,295.93
0.5137
26,826,267

83,981,867

11,983,679
359

33,381
$559,179.31
0.047
24,648
$159,776.45
40,888,313

74,088

74,432,215
74.8%
7,297
1,112

123
2,082
762

YTD TOTAL

566,632
$132,952.33
©.235
56,663,200

232,839
478,824.27
0.3385
34,876,650

91,539,850

10,836,825
370

29,289
$531,950.66
0.049
22,704
$161,244.10
36,975,247

72,852

66,271,070
75.8%
7,921

859
0
1146
2598



Chart1

1996-97 CONDENSATE BY BUILDING
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Chart1

1996-97 Electrical Consumption By Building
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MACALESTER COLLEGE
MONTHLY ENERGY BUDGET REPORT
JUNE 1996 - MAY 1997

BUDGETED BUDGETED ESTIMATED ESTIMATED
ENERGY QUANTITY CONSUMPTION TOTAL TOTAL TOTAL
TYPE CONSUMED  EXPENDITURE (BTUs/KWH)  EXPENDITURE CONSUMPTION EXPENDITURE
6/1/96 6/1/96 6/1/96 6/1/96 6/1/96 6/1/96
5/31/97 5/31/97 5/31/97 5/31/97 5/31/97 5/31/97
GAS (CCF) 731,656 | $199,245.21
OlL (GAL.)
#6 171,889 $88,295.93
#2 7503 $5,605.12
TOTAL BTUs 99,991,867 | $293,146.26 90,000,000 | $237,500.00 99,991,867 | $293,146.26
{* 1,000)
ELEC. (KWH]} 11,983,679 & $559,179.31 11,000,000 | $522,700.00 11,983,679 $559,179.31
TOTAL
EXPENDED 1 $846,720.45  //111111 $760,200.00 | /11 $852,325.57
VARIANCE:
BUDGT VS EST {$92,125.57)
CONSUMPTION $26,367.43
FUEL VARIANCE
PRICE $29,278.83
SUB-TOTAL $55,646.26
CONSUMPTION $46,742.64
ELEC VARIANCE
PRICE {$10,263.33)
SUB-TOTAL $36,479.31
TOTAL FUEL AND
ELEC VARIANCE $92,125.57
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