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Section I



ARROWHEAD TRAIN ·. 
30-MonthSummary 

April 15 - September, 1979 
Cost Revenue Data 

Operating Cost 
Operating Revenues 
Subsidy-State 1 

Federal 
$1,002,177 

716,748 

(36%) 
(37%) 
(27%) 

Total Deficit 

-Cost Share Per Passenger 
Revenue 
Stat~ Subsidy 
Federal Subsidy 

Total Cost 

Total Passengers - 138,573 
Pass Passengers - 19,350 · 

$ 7.03 
$ 7.23 
$ 5.17 
$19.43" 

· Value of Passes $142,089.07 

.. _ 

1 State Share of Operating Deficit: 

April 15, 1975 thru September, 1976 
Beginning October, 1976 

66.-67% 
50.00% 

$2,693,554 
974,629 
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National Railroad Pass~. • Corporation 
"Arrowhea'd k-... .rte" 

Statement of Operations - Summary · 
April 15, 1975 thru September 1977 

Net State Share 
Calendar Month Number of Quarter Operating QuartH Operating Quarter Operating Quarter of Operating Quarter 
Year Ridership Total Revenue · Total Expenses -Total Deficit Total Deficit Total 

1975 Apr-11 1,628 $13,100 $ $ 33,001 $ $19,901 s $13,268 s 
May 3, J49 21,654 65,219 43,565 29,045 
June 3,949 8,926 27,004 61,758 65,124 163,344 38,120 (101,586) 25,415 6~,728 • 
July 3,885 25,590 67,072 41,482 27,656 
August 5,665 29,641 67,916 38,275 25,518 
September 2~974 _12,524 22,794 78,025 67,242 202,230 44,448 .. (124,205) 29,634 82,808 
October 2,912 20,181 67,651 47,470 31, 64·8 
November 3,743 25,590 6 7, 722 42,132 · 28,089 
December 4,176 10,831 29,920 7S,691 69,977 205,350 40,057 . (U9,659) 26,706 86,443 

1976 January 2,646 19,205 68,195 48,990 32,662 
February 2,537 17,456 · 67,899 50,1143 33,630 . M.,rch · 3,079 8,262 20,007 56,668 67,673 203,767 47,666 (147',099) 31,779 98,071 
April 4,242 29,537 68,059 38,522 25,683 
Hay 2,914 20,645 67,847 47,202 31,470 
June 2,811 9,967 20,090 70,272 66,998 202,904 46,908 (132,632) 31,274 88,427 
July 3,321 25,709 96,111 70,402 46,931'_ 
August 3,971 27,803 96,217 68,414 45,612 
September 2,504 9,796 18,668 72,180 100,776 293,104 82,108 (220,924) 54,741 147,290 
October ·2,591 18,693 110,239 91,546 45,773 
November 3,257 24,849 101,907 77,058 38,529 
December · 4,113 9,961 30,798 74,340 · 100,230 312,376 6~,432 (238,036) 34, 716 119,018 

1977 January 2,392 18,513 94,907 76,394 38,197 
February 4,134 21,459 109,269 87,810 43,905 
March 5,193 11,719 39,760 79,732 108,764 312,940 69,004 (233,208) 34,502 116,604 
April 5,990 42,781 132,733 89,952 44,976 
M.'.iy 10,203 74,691 128,182 53,490 ,. 26,745 
June 11,356 27,549 82,740 200,213 130,708 391,623 47,968 (191,410) 23,984 95,705 
July 10,522 74,693 124,973 50,280 25,140 
August 10,789 · 75,549 131,411 55,862 27,931 
September 7,727 29,.038 55,508 205,750 149,532 405,916 94,024 (200,166) 47,012 100,083 

GRAND TOTALS · 138,573 $974,629 $2,693,554 $(1, 718,925) $1~002,177 

·. 



NATIONAL RAILROAD PASSENGER CdRPORATION 
"ARROWHEAD TRAIN 11 

._ 

PASSENGER SERVICE BETL:JEEN MPLS.-ST. PAUL AND DULUTH-SUPERIOR 

2ND 
STATEMENT OF CPERATIONS 

QUARTER CALENDAR YEAR 1975 

APR Ill 
Peeratin9 Rev~nue 

. $12,324 Passenger 
Dining-Buffet 773 
Mail 
Other 3 

TOTAL OPERATING REVtNUE $1 _3, 100 

Oeeratinq Exnenses 
Railroad C~sts - SN* $26,449 
-Oinir:,g-Buffet 464 
On-Board Service Attendant 1~993 
facilities 2,356 
Depreciation 1,221 
Admin-istration 300 
Interest 
Claims Liability 218 
Other 

TOTAL OPERATING EXPENSE $33,001 

·NET OPERATING (DEFICIT) (19,901) 

STATE SHARE - 66.67% 13,268 

FEDERAL SHARE - 33. 33;' 6,633 . 

STATISTICAL DATA: 

PASSENGERS (INCLUDES PASSES) 1,628 

-COST PER PASSENGER .20.27 

Operating Revenue 
8.05 Produced Per Passenger 

LOSS PER PASSENGER 12.22 

STATE SUBSIDY s.1s · 

FEDERAL SUBSIDY 4.07 

• · Billed to NRPC By Ourlingtan Northern. 
1 Train service sturtcd April 15th. 

MAY JUNE 

$21,601 $25,492 
53 1,508 

4 

$21,654 $27,004 

$52,898 $52,898 
32 905 

4,119 3,987 
4,882 4,368 
1,992:. 1,959 

'600 600 

310 407 
. 386 

$65,219 $65,124 

(43,565) (38,120) 

29,045 25,415 

14,520 . 12,705 

3,349 3,949 

19.47 ·. 16.49 

6.47 -6.84 

13.01 9.65 

8.67 6.43 

4.34 3.22 

TOTALS 

$ 59,417 
2,334 

7 

$· 61,758 . 

$132,245 
1,401 

10,099 
11,606 
5,172 
1,500 

935 
386 

$163,344 

('101 ,586) 

67,728 

33,858 

8,926 

18.30 

6.92 

11.38 

7.59 

3.79 

L 

96.21 
3.78 

.01 

100.00 

80.96 
.86 

6.17 
7 .11 
3.17 
.,2 
.51 
.24 

100.0( 

66.6: 

33.3: 



NATIONA~~AILROAD PASSENGER CORPORATION 
"ARROWHEAD TRAHJ 11 

PASSENGER SERVICE BETWEEN MPLS.-ST. ~AUL ANO DULUTH-SUPERIOR 

3RD 
STATEMENT OF OPERATIONS 

qUARTER - C;\LEN0AR YEAR 1975 

~ . _ AUG. SEPT. TOTALS 

Deeratln9 R~venu~ 
$22,133 $25,716 Passeng2r $19,198 $ 67,047 

Dining-Buffet 3,446 3,915 3,581 10,942 
. ·.•· Hail -

Other 11 10 15 36 

TOTAL. OPERATING REVENUE $25,590 $29,641 $22,794 $ 78,025 

Deeratlng Ex□ ~nses 
• Railroad C~s~s - BN• $52,898 $52,898 $52,898 $158,694 

Dining-Buffet 2,068 · 2,349 2,149 6,560 
On-Board Service Attendant 4,119 4,119 3,987 12 ,225· 

, Facilities 5,020 5,142 51190 15,352 
Deprecia tian 2,0.26 2,339 ··. 2,026 6,391 
Administration . · 600 600 600 1,800 
Interest 
Claims Liability _ 341 469 392 1,202 
Other 

.0 TOTAL OPERATING EXPENSE $67,072 $67,916 $67,242 $202,230 . . 
~ET OPERATING (DEFICIT) {41!482} {38,275} { 44 •.. 448} (124,205} 

STATE SHARE - 55.67% 27,656 25,518 29,634 82,808 

FEDERAL SHARE - 33.33% 13,826 · 12,757 14,814 41,397 -
STATISTICAL DATA: 

PASSENGE~S (IN:LUDES PASSES) 3,885 5,665 2,974 12,524 

COST PER PASSENGER 17.26 11.99 22.61 16.15 

Operating Revenue ·&·.s9 5.23 7.66 6.23 
Produced Per Passenger ... _ 

·•. 

LOSS PER PASSEr:GER 10.67 6.76 14.95 9.92 

STATE SUBSIDY 7.11 4.51 · 9.97 6.61 

FEOCRAL SUBSIDY 3.56 2.25 4.98 3.31 . . 

• Bllled to NRPC By Burlington Northern. 
Treln service started April 15th. 
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NATION~L RAILROAD PASSENGER CORPORATION 
. "ARROWHEAD TRAIN" 

PASSENGER SERVICE BETWEEN MPLS.-ST. PAUL ANO DULUTH-SUPERIOR 

STATEMENT OF OPERATIONS 
. 4~H QUARTER CA.LENDAR VEAR 1975 

OCT. NOV. DEC. TOTALS ~ 
Operating R~venue 

Passenger $18,372 $23,590 $26,259 $ 68,221 90.13 
Dining-Buffet 1,816 2,000 3,661 7,477 9.88 

. . Hall ._ 

Other (7) (7)' -__:.Ql 

TOTAL OPERAJING REVENUE $20,181 $25,590 $29,920 $ 75,691 . 100.00 

Operating Ex~~nses 
$52,898 $52,898 Railro~G Cas~s - SN* $52,898 . $158,694 17'.28 

D~ning-Buffet 1,090 · 1.200 2,197 4,487 2.19 
On-Board Service Attendant 4,288 4,150 4,268 12,706 6.19 

I facilities 6,337 5,675 6,500 18,512 9.01 
Depreciation 1,993 . 2,299 . 2,453 6,745 . 3.28 
Adminis tra ti□n .600 . 600 600 1,800 .88 

. · .Interest 
280 Claims Liability 409 1,061 1,750 .85 

Other ·. 165.28 491 656 .32 

~ TOTAL OPERATING EXPENSE $67,651 $67,722 $69,977 $205;350 1.00.00 · 

NET OPERATING (DEFICIT) {472470) {42!132} ( 40 ?0.57) {129,659} 

STATE SHARE - 66.67% $31,648 $28,089 $26,706 $ 86,443 66.67 

FEDERAL SHARE - JJ .JJ~, 15,822 . 14,043 13.351 43,216 33.33 

STATISTIC~L D~TA: 

PASSENGERS (INCLUDES PASSES) 2,912 3,743 4.176 10,831 

COST PER PASSENGER 23.23 18.09 16.76 18.96 

Operating Revenue 6.93 6.84· 7. 16 6.99 
Produced Per Passenger 

LOSS PER PASSENGER 16.30 11.25 9~60 11.97 

STATE SUBSIDY 10.87 7.50 6.40 7.98 

f'£0CRAL SUBSIDY 5.43 3.75 3.20 3.99 

• ', 

• Billed to.NRPC By Burlington Northern. 
Train service st~rtcd April 15th. 



NATIONAL .RAILROAD PASSENGER CORPORATIO~ 
•11 ARROWHEAD TRAIN 11 

PASSENGER SERVICE BETWEEN MPLS.-ST. PAUL AND DULUTH-SUPERIOR 
. 

STATEMENT OF OPERATt □NS 
SltvMARY - April 15:- December 31 1 1975 

Operatino Revenue 
Passenger 

· Dining-Buffet 
Mail 
Other 

TOTAL OPERATING REVENUE 

Operating Exnenses 
Railroad Costs - 8N* 
Pirying-Buffet 
On..:Baard Service Atten.dant 
Facilities 
Depreciation 
Administration 
Interest 
Claims Liability 
Other 

.OTAL OPERATING EXPENSE 
8 . . 

NET OPERATING (DEFICIT) 

ST~TE SHARE - 66.67% 

FEDERAL SHARE 33.33% 

STATISTICAL DATA: 

PASSENGERS (INCLUDES PASSES) 

COST PER PASSENGER 

Op~~ating Revenue 
Produced Per Passenger 

LOSS PER PASSENGER 

STATE SUBSIDY 

FEDERAL SUBSIDY 

. TOTALS 

"$194,685 
20.753 

36 

$215,474 

$449,633 
12,454 
35,030 
45,470 
18,308 
5,100 

3,887 
1,042 

$570.924 

(355,450) 

$236,979 

118,471 

32,281 

17~69 · 

6.67 

11.01 

7.·34 

3.67 

• Billed ta NRPC By Burlington Northern. 
Train service stnrtcd April 15th. 

.L 
90.35 
9.63 -. 
. • 02 

100.00 

78.75 
2.19 
6.14 
7.96 
3.21 

.89 

.68 

.18 

100.00 

66.67 

33.33 
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NATIONAL RAILROAD PASSENGER CORPORATION 
"ARROWHEAD TRAIN" 

PASSENGER SERVICE BETWEEN MPLS.-ST. PAUL AND . DULUTH-SUPERIOR 

STATEMENT OF OPERATIONS 
~.S:r . QUARTER - C~LENDAR YEAR 1976 

~ FEB. MAR. TOTALS 

Deeratlna Revenue 
$17,437 . $17,891 Passenger $15,53? $ 50,865 

Dining-Buffet 1,768 1,900 2,113 5,781 
Mail 
Other 19 3 22 

TOTAL 0PER~TING REVENUE $19,205 $17,456 $20,001 $ 56,668 

Deerattna Exnenses 
$52,898 $52,898 Railroac ~Qs~s - SN• $52,898 $158,694 

Dining-Suf.fet 1,061 1,140 1,268 3,469 
On-Boarct Service Attendant 4,278 4,002 4,278 12,558 
facilities 6,334 6,346 5,605 18,285 
Deprecia ti □n 2,361 2,130 2,140 6,631 

· Adminis tra tian -600 600 600 1,800 
-Interest 
Claims Liability 663 . 783 884 2,330 
Other 

TOTAL 0PERATirJG EXPENSE $68,195 $67,899 $67,673 $203,767 

NET OPERATING (DEFICIT) {482990} (50,443} . (47,666) {l47 ,099} 

STATE SHARE - 66.67% $32,662 $33,630 $31,779 $ 98,071 

FEDERAL SHARE - 33.33;' $16,328 $16,813 $15,887 $ 49,028 

STATISTICAL D~T~: 

PASSENGERS (lrJCLUDES PASSES) 2,646 2,537 3,079 8,262 

COST PER PASSENGER 25.77 26.76 21.98 24.66 

Operating Revenue 
7.26 &.-as 6 •. so Produced Per Passenger 6.86 

LOS.S . PER P~SSEiJGER 18.51 19.88 15.48 17.80 

STATE SUBSIDY 12.34 13.25 10.32 11.87 

fEOCRAL SUBSIDY 6.17 6.63 5.16 5.93 

• Billed ta NRPC By Burllngtan Northern. 
Train service st~rtcd April 15th. 

..!... 

89.76 
10.20 
. -

.04 

-· 100.00 

77.90 
. 1. 70 

6.16 
8.97 
3.25 

.88 

1.14' 

100.00 

66~67 

33.33 
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NATIONAL. ·RAILRCAD PASSErJGER CORPORATION 
."ARROWHEAD TRAHJ" 

PASSENGER SERVICE BETWEEN MPLS.-ST. PAUL ANO DULUTH-SUPERIOR 

STATEMENT OF OPERATIONS 
2ND QUARTER - C~LENDAR YEAR 1976 

APR. 
pperatina Revenue 

Passenger $25,187 
Dining-Buffet 1,914 
Hail 2,436 
Other 

TOTAL OPERATING REVENUE $29,537 

· Operating Ex~eFl?es 
$52,898 Railroad C~s~s - SN• 

Dining-Buff2t 1,148 
On-Board Service Attendant 4,140 
faclli ties 5,954 
Depreciation 2,258 
Administration 600 
Interest 
Claims Liability 1,061 
Other · 

TOTAL OPERA TING EXPErJSE $68,059 
. 

{382522) NET OPERATING (DEFICIT) 

STATE SHAR~ - 55.67% $25,683 

FEDERAL SHARE - :3:3.JJ% 12,839 

· STATISTIC~L DATA: 

PASSENGERS (INCLUDES PASSES) · 4,242 

COST PER PASSENGER 16.04 

Operating Revenue 
6~96 Produced Per Passenger .·· 

LOSS PER PASSENGER 9.08 

STATE SUBSIDY . &.os· 

FEDERAL SUBSIDY 3.03 

• Billed to NRPC By Burlington Northern~ 
Train service st~rtcd April 15th. 

MAY JUNE 

$17,482 $17,410 
1,859 1,522 
1,298 . 1,158 

6 

$20,645 $20,090 

$52,898 $52',898 
1 I 115 913 
4,278 4,140 · 
6,012 5,65'4 
2,173 . ·2, 188 

600 · .. 600 

771 605 

$67,847 $66,998 

{47i202} {46,908} 

$31,470 $31,274 

15,732 1s,·s34 

2,914 2,811 

23.28 23.83 

7.08 7.15 

16.20 16.68 

10.ao· 11.12 

5.40 5.56 

TOTALS 

$ 60,079 
5,295 · 
4,892 

6 

$ 70,272 

$158,694 
3,176 

12,558 
17,620 
6,619 · 
1,800 

2,437 

$202,904 

{132,632) 

S 88,427 

44,205 

· 9,967 

20.36 

7.05 

13.31 

8.87 

4.44 

..L 

85.50 
7.53 
6.96 

.01 

100.00 

.78.21 
1.57 
6.19 
8.68 
3.26 

.89 . 

1.20 

100.00 

66.67 

33.33 
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NATIONAL RAILROAD PASSEr!GER CORPORATION 

-"ARROWHEAD TRAIN" 
PASSENGER SERVICE BETWEEN MPLS.-ST. PAUL AND DULUTH-SUPERIOR 

STATEMENT OF OPERATIONS 
_3RD QUARTER CALENDAR YEAR l 976 

.-..... 

-~ AUG. SEPT. TOTALS ..!.. 
Deeratino R~venue 

$20,750 Passenger $2.4 ,902 $15,129 $ 60,781 84.21 
Dining-Buffet 2.785 1,742 1,690 6,217 8.61 

• Hall 1,264 1,156 1,112 3,532 4.89 
Other 910 3 737 11650 2.29 

TOTAL OPERATING REVENUE $25,709 . · $27,803 $18,668 $ 72,180 . 100.00 

DEerat!ng Ex~enses 
$80,732 $81,561 $86,326 Railroad Cos~s - 8N* $248,619 84.82 . 

Dining-Buffet 1,671 1,045 1,014 3,730 1.27 
Dn-Bdard Service Attendant 4,278 ~,278 4,140 12,696 4.34 
facilities 6,090 5,824 5,674 17,588 6.00 
Depree la ti:m 2,359 2,437 2,551 7,347 2.51 
Administration 600 600 600 l,800 .61 
Interest -
·Claims Liability 381 472 471 1,324 .45 

· .. Other 

TOTAL OPERATING EXPENSE $96,111 $96,217 $100,776 $293,104 100-.00 

NET OPERATING (DSFICIT) (70z402) (-68 ,414) (82,108) (220,924) 

STATE SHARE - 65.67% $46,937 $45,612 $54·, 741 $147,290 66.67 

FEDERAL SHAR_E - 33 .33~~ 23,465 -22,802 27,367 73,634 33.33 

·STATISTIC~L DATA: 

PASSENGERS (INCLUDES PASSES) 3,321 3,971 2,504 . 9,796 

COST PER PASSENGER 28.94 24.23 40.24 22.SS 

Operating Revenue 
7.74 7.00 7.46 Produced Per Passenger 7.37 

LOSS FER PASSErjGER 21.20 11·.23 32.79 22.55 

STATE SUBSIDY · 14.13 11.49. 21.86 15.04 

FEOERAL SUBSIDY 7.07 5.74 10.93 7.52 

• Billed to NRPC By Burlington Northern. 
Trs1n service started April 15th. 
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NATION;\L'•RAILROAD PASSErlGER CORPORATION 
"ARROWHEAD TR~I~" 

PASSENGER SERVICE SETWEEN r-~PLS.-ST. PAUL AND DULUTH-SUPERIOR 

STATEMENT OF CPERATION~ 
.4TH QUARTER - CALENDAR YEAR 1976 

9f!:. 
OQeratirig R~venue 

$14,889 Passenger 
Dining-Buffet 1,649 
Hail 1,221 
Other 934 

TOTAL OPERATWG REVENUE $18,693 

Peeratinq Ex~enses 
$85,681 Railroad C8s:s - SN• 

Dining-Buffet 989 
On-Boar~ Service Attendant 4,412 
Facilities 6,013 
Depreciation . 11,818** 
Administration "600 

· Interest 
Claims Liabili tv 726 
Other 

TOTAL OPERATING EXPENSE $110,239 

NET OPER~TING (DEFICIT) {912546} 

STATE SHARE - SO: $ 45~773 

FEDERAL SHARE - soi 45,773 

· STATISTIC,1L DATA: 

PASSENGERS (INCLUDES PASSES) 2,591 

COST PER PASSENGER 42.55 

Operating Revenue 
7.-21 Produced Per Passenger · · 

LOSS PER PASSENGER 35.34 

STATE SUBSIDY 17.67 

fEOCRAL · SUBSIDY 17.67 

. NOV. DEC. TOTALS 

$ 20,615 $ 25,792 $ 61,296 
2,288 2,586 6,523 
1,029- 1,358 3,608 

917 1,062 2,913 

$ 24,849 $ ·30, 798 $ 74,340 

$85,135 $ 83,546 $254,362 
1,373 1,552 3,914 
4,270 4,412 1 J ,094 
5,084 4,657 15,754 
4,582 ·. 4,599 20,999 · 

600 600 1,800 

863 864 2~453 

$101,907 $100,230 $312,376 

{77,058} {69,432} . {238,036) 
State Sha re so~ 

$ 38,529 $ 34,716 $119;018 

34~716 
Federal Share 50% 

· 38,529 119,018 

3,257 4,113 9,961 

31.29 24.37 31.36 

7.63 7.49 7.46 

23.66 16.88 23.90 

11.83 8.44 11.95 

11.83 8.44 11.95 

•• Depreciation Adjustrr:ent 
July $2,359 
Aug. 2,437 
Sept. ~ $7,347 

State Share of Operating Deficit: 

L 

82.45 
8.78 
4.85 
3.92 

100.00 

81.43 
1.25 
4.19 
5.04 
6.72 

.58 

.79 

100.CO 

50.00 

so.co 

• Billed to·NRPC By Burlington Northern. 
l'ra1n service started April 15th. April, 1975 thru Sept., 1976 66.67: 

Beginning October, 1976 50 ~ 
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NATIONAL RAILROAD PASSErJGER CO_RPORATION 
"ARROWHEAD TR.:\HJ II 

PASSENGER SERVICE BETWEEN ~PLS.-ST. PAUL ANO DULUTH-SUPERIOR · 

STATEMENT OF OPERATIONS 
SU~RY- CALEND>-"\R YEAR 1976 

TOTALS 
Peeratinn Revenue 

s· Passenger 233,021 
Dining-Buffet. 23,816 
Hall· 12,032 
Other 41591 

TOTAL OPERATING REVENUE $ 273,460 

Deeratlna ExJenses 
Railroa~ c~s:s - ar•J • $ 820,369 
oining-EJuffet 14,289 
On-Board Service Attendant 50,906 
racili ties 69,247 
Depreciati::m 41,596 " 
Admlnistrati::m . 7,200 
.Interest 
Claims Liability 8,544-
Other 

TOTAL OPERATING EXPENSE $1,012,151 

NET OPERATING (DEFICIT) {738 !691} 

STATE SHARE - SO: $ 452,806 

FEDERAL SHARE - soi ·285,885 

STATISTIC~L D~TA: 

PASSENGERS (IrJCLUDES PASSES) 37,986 

COST PER PASSENGER 26.65 

Operating Revenue 
7.20 Produced Per Passenger 

LOSS PER PASSErJGER 19.44 

STATE SUBSIDY 11.92 

FEDERAL SUBSIDY 7.53 

• BUled to NRPC By Burlington Northern •. 
Train service st~rtcd April 15th. 

_!_ 

85.21 
8.71 
4-.40 
1.68 

100.00 

81.05 
1.41 
5.03 
6.84 
4.11 

. .• 71 

·-. .85 

100.00 

61.30 

38.70 

.. 
l 



.. 
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NATIONA~RAILR0AD PASSENGER CORPORATION 
"ARROWHEAD TRAIN" 

PASSENGER SERVICE eETWEEN ·MPLS.-ST. PAUL AND DULUTH-SUPERIOR 

STATEMENT OF 0PERATr□NS 
,s1 QUARTER - CALENDAR YEAR 1977 

; : ·.•: • 

JAN. FEB. MAR. TOTALS 2..-
Peeratlng R~venue 

$15-,048 Passeng:r $17,742 $33,353 S 66,143 82.96 
Dining-Buffet 1,744 3,075 5,490 10,309 12.93 
Hall 1,002 606 · 894 2,502 3. 13 
Other 719 36 23 778 .• 98 

TOTAL 0PERAJING REVENUE $18,513 $21,459 $39,760 $ 79,732 100.00 

Deerating Ex~enses 
$78,542 Railroad C~s~s - aN• $90,899 $86,695 $256,136 ·a1.ss 

Dining-Buffet 1,046 1_,845 3,294 6,185 1.97 
On-Board Service Attendant 4,620 4,173 4,620 13,4-13 4.28 
f'acili ties 4,370 4,053 5,990 14,413 4.61 
Depreciati::m 5,053 6,741 6,091 17,885 s~ 12 
Administration · .600 600 600 1,800 .58 
.Interest 

676 Claims liability 958 1,474 3,108 .99 
Other ---

TOTAL OPERATING EXPENSE $94,907 $109,269 $108,764 $312,940 100.00 

NET OPERATING (DEFICIT) {762394} (87,810) (69,004) 
', 

(233,208) 

STATE SHARE - 66.67% "$38.197 $43,905 s 34,502 .· $116,604 

FEDERAL SHARE - 33.:33% $38,197 ,$43,905 $ 34·,502 $116,604 

STATISTIC~L D~TA: 

PASSENGERS (INCLUDES PASSES) 2,392 4.134 5,193 11,719 

COST PER PASSENGER 39.68 26.43 20.94 26.70 

Operating Revenue 
7.14 5.19 Produced Per Passenger 7.66 6.80 

LOSS PER P~SSENGER 31.94 21.24 13.28 1.98 

STATE SUBSIDY 15.97 10.62 6.64 9.95 

FEOERAL SUBSIDY 15.97 10.62 6.64 9.95 

• Billed to NRPC By Burlington Northern. 
Train service sturtcd April 15th. 

Time Schedule Flip Flopped 
February 15, 1977. 



NATIONAL RAILROAD PA~SENGER CORPORATION 
"ARROWHEAD TRAIN 11 

PASSENGER SERVICE BET~EEN MPLS.-ST. PAUL ANO DULUTH-SUPERIOR 

STATEMENT OF OPERATICNS 
iNo quARTER - CALENDAR YEAR 1977 

pperatlng Revenue 
Passenger 
Dining-Buffet 
Hall 
Other 

TOTAL OPERATING REVENUE 

Operating Exnenses 
Railra~a c~sts - BN• 
O~nlng-Suffet 
On-Baa~d Service Attendant 
facilities 
Depreciation 
Administration 
Interest 
Claims Liability 
Other 

TOTAL OPERATING EXPENSE 

NET OPERATING (DEFICIT) 

STATE SHARE - 66.67¾ 

FEDERAL SHARE - 33.33;~ 

STATISTICAL DATA: 

PASSENGERS (INCLUDES PASSES) 

COST PER PASSENGER 

Operating Revenue 
Produced Per Passenger 

LOSS PER PASSErJGER 

STATE SUBSIDY 

FEOERAL SUBSIDY 

APR. 

$ 38.594 
4,956 

802 
33 

· HAY JUNE 

s 69,473 ·s 11,s11 
5,146 5,156 -__ 7_3 13 

$42,781 

$ 92,902 
2,974 
4,471 

15,703 
4,635 
. . 600 

1,448 
10,000 

$ 74,692 

$ 99,163 
3,.088 
4,620 
9,J46 
8,667 

600 

2,698 

$132,733 $128,182 

(89,952) (53,490) 

$44,976 $ 26,745 

44,976 26,745 

5,990 

22.16 

7.14 

15.02 

7.51 

7.51 

10,203 . 

12.56 

7.·32 

5.24 

2.62 

2.62 

$ ?2,740 

$105,639 
3,094 
4,471 
8,764 
4,861 

600 

3,279 

$130,708 

(47,968) 

$ 23,984 

23.,984 

11,356 

11.51 

· 7.29 

4.22 

2.11 

3.47 

• Billed to NRPC By Burlington Northern. 
T~aln service st~rtcd April 15th. 

TOTALS 

$185,638 
15,258 

(802) 
119 

$200,213 

$297,704 
9,156 

13,562 
33,813 
18,163 
1,800 

7,425 
10,000 

$391,623 

(191,410) 

$ 95,705 

95,705 

27,549 

t4.22 

7.27 

6.95 

3.47 

3.47 



NATIONAL RAILROAD PASSErlGER CORPORATION 
"ARROWHEAD TRAIH" 

PASSENGER SERVICE BETWEEN MPLS .-SL PAUL ANO DULUTH-SUPERIOR 
.. 

STATEMENT o·F OPERATIOtlS 
3RD QUARTER - CALENDAR YEAR 1977 

JULY AUG. SEPT. IQ.I& i . 

Oeeratinq Revenue 
Transportation $ 71.341 $ 72,249 $ 53,583 $197,173 95.83 
Food & Beverage 3,352 3,300 1.925 8,577 4.17 
Mail-Express & Other 

TOTAL OPERATWG REVENUE $ 74,693 $ 7_5,549 · $ 55,508 $205,750 100.00 

Oeerating Exoenses 
f 

Direct Expenses: 
Train & Engineer Crews · $ 21,338 $ 21,154 $18,208 $ 60,700 14.95 
Train Fuel & Power 7,722 7,062 9,568 24,352 6.00 
Onboard Service-Labor 2,148 1,982 . 2,438 6,568 1.62 
Onboard Service-Supplies 4,998 5,740 14,765 25,503 6.28 
Other-Di re~t 46 196 26 268 .07 

TOTAL DIRECT EXPENSES $36,252 $ 36,134 $ 45,005 $117,391 

Comnon Expenses: 
Station Services $ 23,594 $ 26,012 $ 25,938 $ 75,544 18.61 
Transportation 4.352 4,824 -·2, 142 11,318 2.79 
Locomotive Maintenance 8,762 10,596 13,804 33,162 8.17 
Car Maintenance 11,114 12,797 14,357 38,268 9.43 
Maintenance of Way 1,104 1,166 1,728 3,998 .98 
Joint Facilities 
Other Comnon-A:.ff RAK 7,392 6,076 13,468 3.32 

e · Other Comnon-Railroad 31758 32534 72292 1.80 

TOTAL COMMQrl EXPENSES $ 60,076 $65,005 $ 57.,·959 . $183,050 

Other Expenses 
Railroad Performance Payrnts. s $ $ $ 
Other Railroad Expenses 278 302 12,988 13,568 3.34 
Operating Support 15,017 16,593 19,694 . 51,304 12.64 
Administration 670 670 670 2,010 .so 
Depreciation 5,542 5,618 5,618 -16,778 4 .13 
Interest 4.928 4,905 5,204 15,037 3.70 
Taxes & Insurance 21210 22184 2 2384 62778 . 1.67 

TOTAL OTHER EXPENSES $ 28 2645 $ 30z272 S 46z558 $105,475" 

TOTAL OPERATING EXPEMSES $124,973 $l31,411 $149,532 $405,916 100.00 

NET OPERATING ·. (DEFICIT) {502280} {55,862} {94,024} {200,166} 

STATE SHARE - SO: $25,140 $27,931 $ 47 ,0.12 $100,083 50.00 

FEDERAL SHARE - 50% ·s 26.140 $ 27,931 $ 47,012 Sl00.083 50.00 

STATISTICAL DATA: 
PAssrnGERS{Tr1CLUDES PASSES) 10.522 10,789 1.121 29,038 
COST PER PASSErlGER 11.88 12.18 19.35 13.98 

Operating Revenue 7.10 . 7.00 7.18 7.08 
Produced Per Passenger 

LOSS PER PASSENGER 4.78 5.18 12.17 6.90 

STATE SUBSIDY 2.39 2.59 6.08 3.45 

FEDERAL SUBS I-DY Z.39 2.S9 6.08 3.45 



Section II
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• I 

tlu:nbcr of 
Ridcr$hiQ 

1975 April 1,628 
nay 3,349 
June 3,949 

8,936 

July 3,885 
August 5,6GS 
Sept. 2,974 

12,524 

Oct; 2,912 · 
Hov. 3,743 
Dec. 4,175 

ro,831 

· 1976 Jan. 2,646 
Feb. 2,537 
Harch 3,079 

·s.25f 

April 4,242 
May 2,914 

·. June 2,811 
-9,967 . 

July 3,321 
August . 3,971 
Sept. 2,504 

9.796 

Oct. 2,s,1 
Hov. 3,257 
Dec. 4,113 

9,96f 

1977 Jan. 2,392 
Feb. 4,134 
March 5,193 

n-;m-
April 5.,990 
May 10,203 
June 11,356 

rr;s°49 

July 10,522 
Aug. 10,789 
Sept. _]_J_2]_ 

29,0JJ 

1977 Oct. · 4,777 
Cont.aov.• . 3,773 

:>cc.•• 3...1.SOJ 
12,051 

·TOTALS 150,623 

* UnofffcfJ1 Information 
** rrojcctfon 

BY CALrn~l\R YE:,~ ,\~IJ ·~U.'\RTER 
. ARRm!tlEAu RIO!:?.SHIP 

Passcn9er Revenue Pass i of f<cv. : Pass 
Per Trio Passcn<1crs fUJ~rs Passcnriers ~id::irs 

1,310 238 85 15 
i.sos 544 84 16 
3,373 576 85 15 

60 84.78 lr2T 

3,353 527 86 14 
4,703 962 83 17 
2,452 ·s22 82 18 

69 tfr.94 T6.oJ 

2,329 583 80 20 
3,102 641 83 17 
3,401 775 81 19 

60 81.54 18.45 

2,209 437 83 17 
1,963 574 77 23 
2,271 808 74 26 

45 i7.93 22.00 

3,461 781 82 18 
2,345 569 . 80 2a 
2;2-78 533 81 19 

55 ID:To TICsg 

2,776 545 84 16 . 
3,226 745 81 19 
1,954 550 78 22 

54 ~~ IB.13 

1,959 632 76 24 
2,639 618 . 81 19 
3,338 · 775 81 19 

55 )9.67 20.33 

1,883 505 79 21 
3,407 727 82 18 
4.625 568 89 11 

64 Br.G4 T5:-J5" 

S,329 661 89 11 
9,566 637 94 · 6 

10,442 914 92 8 
151 91.97 3.03 

9,643 879' 92 8 
9,914 875 92 8 
7,077 650 92 8 

lGO §"f.)7 s.2a 
4,262 515 89 10 
3,460 310 91.7 8 
3,000 SOJ 85.7 14 

66 ss-:!f3 -n-:,-
75 129~~45 20,675 86.27 13.73 



. . 

ARROWHEAD ROUTE 
REVENUE PRODUCED PER PAYrnG PASSENGER 

APRIL 15 1 1975 THRU SEPTEM~ER -~O, 1977 
. ; . 

REVENUE 
NUMBER OF PRODUCED · · 

CALENDER PASSENGER QUARTER REVENUE QUARTER PER PAYING 
YEAR MONTH REVENUE TOTALS PASSENGERS TOTALS PASSENGERS OUARTER 

1975 April $12,324 $ 1~390 $8~87 $ 
May 21 .,60l 2,805 7.70 
June 25,492 59,417 3,373 -7,568 · 7 .56· 7.85 
July 22,133 3,358 6.59 

- .· August . 25,716 4,703 5.47 
September 19,198 67,047 .2,452 10,513 7.83 6.38 
October· 18,372 2,329 . 7.89 
November 23,590 3,102 7.60 
December 26,259 68,221 3,401 · 8,832 7.72 7.72 

. 
1976 · ·January 17,437 2i209 7.89 

February 15,537 1,96"3 7.31 
March 17 ,'891 50,865 2,271 6,443 7.88 7.87 
April 25,187 3,461 _. 7.28 
May 17,482 2,345 7.46 
June 17,410 60,079 2,278 8,084 7.64 7.43 
July 20,750 2,776 7.47 
August 24,902 3,226 7.72 
Septewber 15,129 60,781 1,954 7,956 7.74 7.64 
October 14,889 1,959 7.60 
November 20,615 · 2,639 7~81 
December 25,792 61,296 3,338 7,936 1·.13 7.72 

1977 January 15,048 1,888 7.97 
February 17 t 742 3,407 5.21 

-March 33,353 66 t 143 4,625 9,920 7.21 6.67 
April 38,594 5,329 .7.24 

·May 69,473 9,566 7.26 
June 77,571 · 185,638 10,442 25 ,3.37 7.43 1.33 · 
July 71,341 9,643 · 7.40 
August 72,249 9,91_4 · 7.29 
September 53,583 197,173. 7,077 26,634 7.57 7.40 

GRAND TOTAL $876,660 119,223 $7.35 



CALENDER 

ARROh1-iF.AD TRAIN 
PASS RIDER REVE\UE r-:OT COLLECTED 

APRIL 15, 197 5 THROUTH SEPTBIBER 30, 1977 

NtJ.ffiER 

YEAR QUARTERS 
. OF PASS 

RIDERS 

PAYING PASSF...\IGERS 
AVERA.GE FARE 
COLLECTED 

1975 2nd Quarter 1,358 $7.8.S 
3rd Quarter 2,011 6.38 
4th Quart~r 1,999 7.72 

1976 1st Quarter 1,819 7.87 
-2nd Quarter 1,883 7.43 · 
3rd Quarter 1,840 · 7.64 
4th Quarter 2,025 7.72 

1977 1st Quarter 1,799 6.67 
2nd Quarter 2,212 7.33 
3rd Quarter 2,404 7.40 . 

GRAND TafAL 19,350 

.-

PASS RIDER 
REVB.1JE ~ar 
O)LLECTED 

$10,660.30 
. 12,830.18 

15,432.28 

14,315.53 
13,990.69 
14,057.-60 
15,633.00 

11,999.33 
16,213.96 
172789.60 

•, 

$142,922.47 
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Arro.ncad Ridership 

M:>n~hfy ~ of Yearly Total 
··. 1977 . 

JAN rtn ~ APR K\Y ~~ JULY AUG SEPT OCT NOV DEC 

I 



I 

J)AILY PERCE:ff OF TOTAL ~~EEKL Y 
RIDERSHIP OF THE ARRO~·/HEAD TRA I~l 

FROM FEBRUARY 15, 1977 TO JA;WARY 11, 1978 
S of Total . 
Passengers . 
. 25 

20 

15 

10 

5 

M T W Th F 



Passen3ers Entraining and Detraining 
Betwe~n Minncapol~s - St. Paul & Duluth - Supe~ior -

) ·· Train 766 2nd Quarter, Calendar Year 1975, April 15 June 30 

Passcn,...~rs Dr..trninin,..., ,·, -

Passengers 
. Entraining 

~ ~ 
co . . c:: ,... .. 

"O 0 0 $ a,-4 .u a,-4 .t:: ,... Cl) ,... .u 0 .... 
i "O (1) :, ] as s::: a. .... .u 
"' d :, :, s::: 0 0 Cl) Cl) Cl ::> E-4 

Minneapolis 4685 4685 

Cambrid~e 

·sandstone 

Superior 

Unknovm 

Total 46_85 4685 

Train 761 & 763 
?asscn •rers Dctrc1inin ·, ~ 

Passengers en 
Entraining '" cu cu .... ,.. c:: 00 0 

0 0 "t) c.. ~ .... .u .., cu ,.. Cl) 1,.4 (U 0 .... cu "O i s::: c:: cu Cl. c:: c:: ~ .u :, cu cu -r-4 s::: 0 en en p .:z ::> E-4 
•-

Duluth 
~ 

Superior 4241 4?.41 

Sandstone 

Cambrid~c 

Unknown 

Total 4241 4241 



Passengers Entraining and Detraining 
Between Minneapol_is - St. Paul & Duluth - S4Pcrior 

ram -· r nrter, a en ar ear 
' 

u v- eptem er T . 766 3 d Qtu C 1 <l Y 191s· J 1 s b 
P::l5senCTers DC?trc1ininrr 

Passengers G) G) 

Entraining eo ~ ... 
"'O 0 0 

~ .,... +,J .,... . ..c:: ... ~ .... ..., P""4 

i G) ::J i 
c9j a ~ M ..., 

a 0 u Cl) Cl) f-4 

Minneapolis 6493 6493 

Cambridge 

Sandstone 

Superior 
. 

Unknown 

Total 6493··. 6493 

Train 761 & 763 
PassenQers tetraming 

Cl) .. 
•r➔. 

Passengers 4) C) ..... ... c:: eo 8. Entraining 0 0 "'O 

~ •r-4 ..., .,... ro ... Cl) J-.4 G) M 
G) "'O 1 § ] c9j 

~ a .+,J .... § 0 
Cl) Cl) u ::E: f-4 

. Duluth 

Superior 6031 6031 

Sandstone 

Cambridge .. 

Unknown 

Total 6031 · 6031 



Passengers Entraining and Detraining . 
Between Minneapolis - St. Paul & Du.1uth ·_- Superior _ 

Train 766 ( . ( - .. ...! 4th Ourrrter Calender Yenr 1Q75 · Or.tohcr - Dccemher 
Passen 1.!ers Detra in in~ 

t> t> 

Passengers 
t)l) ~ ~-

Pt, 0 0 
~ -•r-t .µ •r-t ·.t:: 

Entraining J,-4 ~ 
J,-4 +J _. 

1 C1) ;1 

~ 
C'CS 

§ §4 M .µ 

u V) V) a ~ 

Minneapolis 5635 I 5635 

Cambridge I .. 

·sandstone 

·superior 
,, 

Unknown 

Total 5635 5635 

) . . . . 

Train 761 & 763 
-

Passen~ers .uetra1n1ng 

Passengers Cl) .,... 
Entraining J,-4 

0 C1) M 
~ 0.0 0 

0 0 Pt, ~ 

~ •r-t .µ .,... C'CS 
J,-4 ti) J,-4 (1) ~ 
(1) "tj 1 2 J2 C'CS 

i a .µ 
•r-t § 0 

V) u ~ .e-,. 
.. . 

. Duluth 

Superior 5196 ' 5196 

Sandstone 

Cambridge 

Unknown 

Total 5196. 5196 



l>assengers Entraining and Dctraining 
Between Minneapolis - St. Paul & Duluth - Superior 

Train 766 - 1st Quarter, Calendar Year 1976, -January - ~farch 
Passen~!crs Uetraining 

Passengers G) Q) 

Entraining 
t:)l) ~ ~ 

"'O 0 0 
-~ •M .µ •M .c: 

J,-t . Cl) ~ .µ 

1 ~-1 
. re, Q) ;3 

§ .. I r4 .µ 

u ti) a ~ 
: 

... Minneapolis 4396 4396 

Cambridge 

Sandstone 

-Superior 
. . 

UnlmO\fil 

Total 4396 4396 

Train 761 &.763 . 

Passen2:ers uetra1n1ng 

· Passengers en 
•r-t 

Entraining $-c 
G) G.> _. 
~ CO · 0 

0 0 re, §4 ~ •M +,J •M 
~ V) $-c Q) 0 . _. 

l ~ 1 s ] t,J 

§ . .., 
•M · .. :§ ~ U) u ~ 

' . .. 

Duluth 
• 

Superior - 3866 3S66 

Sandstone 

Cambridge _ 

Unkno\otn 

Total 3866 3866 



Passengers Entraining and Detraining 
Between Minneapolis - St. Paul & Duluth Superior 

• Train 766 - 2nd Quarter, Calendar Year 1976, :Anril Jtme 
~asscnr.ers Detraininr . • 

Passengers 0 0 .. . . .. 
bl) s::: .... 

Entraining re, 0 0 

~ •,-( .µ •,-( £ $,-4 
~ .... ~ 

1 Q.) ~ j ro a fr ~ .µ 

a 0 u U) V) f-. 
.. . 

.. 

Minneapolis 31. 98 4835 4970 

Cambridge 6 33 39 

Sandstone 2 2 

Superior .. 

Unknown ·. 
3 3 

.. 
Total 3 5014 

Train 761 & 763 
PassenQers Detrn.1nrn':Z · 

en ..... 
Passengers G) G) ...... .... s::: t::.O 0 
Entraining 0 0 re, ~ 

~ . ,... .µ ..... ~ .... U') .... 0 ...... 
Q) . '"O 

1- s ~ C'cS 
§4 a .µ ..... :§ 0 

U) V) u ~ E-t 
.. 

Duluth 

Superior s 29 4774 4808 

Sandstone 70 70 

Cambridge 75 75 

Unknown 

Total 4953 



~ 

· PassenGers Entrainin~-and Detrainin3 
Bct;,reen Uinnca.po~_is - St. Paul & Duluth Sup_erior · 

Train 766 
' ·- . . . 3rd ()uartcr Calcncl-:,r Year 1 q7f, Tttl v . -

Passengers 
Entraining · 

Minneapolis 

Carnbridze 

Sandstone 

Superior 

Unkno-:m 

·Total 

. . 
Train 761 & 763 

Passengers 
Entraining 

Duluth 

Superior 

Sandstone 

Car.lbrid~c 

Unknoi:n 

Totnl 

(1' 
t;) 

"CJ 
"M ... 
-@ 
d 
0 

267 

267 

. 

J.4 
0 .... ... 
(1' 
0. 
:, 

Cl) 

Passcn ·~crs Dc trainit"l,. 

QJ 
C: J.4 
0 0 
.u .... ..C! 
t/1 ~ ·.U 

"CJ (1' :, 
C: 0. ~ 
C'd :, :, 

Cl) Cl) 0 

267 4311 

29 78 

6 
: 

267 4395 : 

?::i.ss --:!~ ·crs D~ trctinin · 

(tJ .... 
(1' (1' ~ 

C: CJ 0 
0 "CJ 0. .u .... C'd 
en J.4 QJ 

"CJ -e C: 
C C: 
C'3 ~ .... 

Cl) u :z 

56 58 4014 

84 242 

343 

56 142 4599 

Sent . 

~ 
0 
C: 
~ 
C: 

· :;:J 

19 

19 

C: 
~ 
0 
C: 
~ 
C 

:;:J 

22 

.., ") 

·- -

...... 
d 
.u 
0 
~ 

4345 

107 

6 

19 

4977 

~ 

~ 
.u 
0 
r-f 

4123 

326 

343 

·1,, 
·•-

4819 



Passen3ers Entrainins and Dctrainin~ 
Bet~ecn Minneapolis - St. Paul & D~luth Superior 

. Train 766 4th Quarter, Calcnd3r Year 1976, 0cc~bcr - December 

P .'.1.~:,r~n .. 0.rs D,..,tr., i7'l h,.· 

Passen3ers 
<1J C2J 

Entraininz co C: ~ 
"O 0 0 g .... ,&.J .... .c: 
~ .t/1 ~ .u 0 r--f. 

fl -0 C) :s C: C'tS C: 0. ~ ~ .u ~ Q :J :s C: 0 0 Cl) C/J A ::, E-4 

· ··l-tinneapol is 328 331 4304 4963 

Carnbrid~e 34 65 99 

s·andstone 22 22 
: 

Su?erior 

Unknmm 21 21 
•. 

Total 328 365 4391 21 5105 

Train 761 (:.; 763 
?~ssen :ers D 2 t r '.l i :. i n ··-

Passengers en .... : 

·zntraininr; CJ CJ ~ 
~ C: t.J 0 
0 0 -0 0.. e .... ,&.J .... Q 
~ en ~ <1J 

.... 
0 --4 

C2J -0 ~ C: C: ('tS• 
0. C: C: ~ L.J :s Q ('3 .... .. 

C: 0 Cl) Cl) C) ~ ::, E-4 
.. 

,_ 

Duluth 
• 

Superior 11 50 4071 4132 

Sandstone 20 286 306 

Canbrid··.a 416 416 

Un!<nm:n 2 2 

Total 11 70·· 4773 'l 4856 . 



Passen~crs _Entrainin~ and Detraining 
Between Minneapolis - St. Paul & Duluth Superior 

· Train 760 & 766 1st Ouartcr, Calendar Year 1977, Janunrv - M~rch 
Pas::;cn· :·:..!rs i) c t ·r tl in in ·: 

Passensers 
Entraining 

a, a, 
c.o C ~ 

"O 0 0 ~ o,-4 . 4.J o,-4 .d 
~ (/) ~ 4.J 0 ..... 
i "'C C, :, C t"(j 

C 0.. ..... ~ 4,J 
ro ctl :, :, C 0 
0 en en Cl =:> ~ 

Minneapolis 190 183 2019 3065 5457 

Cambrid~e 16 33 114 163 

Sandstone 14 88 10? 

Suoerior 103 103 

Unkno·.-m 

Total 190 199 ~066 3370 ') C..., -, ., ~ 

. ·-
Train 761 &.763 

?J.33211 ·2-:-3 DC!::-.:..i~i~- ~ 

Passensers Cl) ..... 
Entraining C1) C, ..... .. ... C :.J 0 

0 0 "'C 0. E o,-4 4.J ..... a, ... 
~ en ~ C) 0 ..... 
(1) "'C ~ C: C: t"(j 
~ C s:: ~ 4.J :, rj c:, ..... . C: 0 

ti) en 0 ~ =:> ~ 

.. 
.. 

Duluth 23 38 153 3215 3429 
• .. 

Superior 13 35 20~0 ~068 

Sandstone 10 177 1.q . 

Car.mrid~e ">10 ..., , ,, 

Unknown 

Total 23 51 198 5622" 5894 



PasscnGcrs Entrainin~ and Dctrnininc 
Between Hion_capolis - St. Pnul & Duluth Superior 

·Train 760 2nd Qu.nrtcr Ca 1 cnd.:ir Yc:ir 1977 '.\nril - Jun('\ 
' 

~ 

' 
. . -

.f>J.ss~n'"':-::!rs Uctr2.i.nin" 

Passen~ers 
a, (l) 

Entrain in~ ~ C: ,., 
"C 0 0 E "" 

: 
4-J "" ..c: ,., (ll ~ 4-J 0 .... 

i "C (l) :, C: ('IS 
:, C: 0. .... ~ 4-J ('IS ('IS :, :, C: 0 u Cl) Cl) Q ::> ~ . . 

Minneapolis 153 208 713 11497 12571 

Cambridge 
205 21 640 . 866 

Sandstone : 9 195 ~04 

Superior 
533 533 

!.'nkno•.:n .. 
? ') 

Total 153 413 742 12865 ; ~-41 76 

Tr::i.in 761 

?~:-;~:-:-, ""'\ ..... ~ ) ' ·. ,. ,...: ~. -"l ~-~ -~ 

PasscnJers en 
"" Entrainin0 

C, cu ~ ,., C: to 0 
0 0 ~ 0. s "" 4-J ~ ("j ,., (ll ~ cu 0 ~ 
(l) ',:j 

~ C: C: (1 
0. C: C: V 4-J :, ("j ("j ~ ""2 0 Cl) Cl) tl ;::: :::> ~ 

,. -

Duluth 53 173 596 112~9 l ~051 

Su!)crior 
9 21 942 972 

SnndstonQ 9 182 191-

C,:mbr id··c 159 159 

Un ~:no·-., 

'• 

Tot.:il 53 1., ·) o_ 6~6 l :!51 ~ 133 73 



- -- - --- u - - - . -
Bct\rcen HinncapoUs St. Paul & Duluth - Superior 

· Train 760 - ' 
C . . , 3rd 0unrtnr C~lcndnr Yc~r 1977 Ju1v -

~ 

Passcn ·~crs iJ2tr.:1inin~. 

Pa.ssen6ers 
Entraining CJ Cl) 

eo C: S,4 
"O 0 0 .§ .... .w ..,., .d 
~ Cl) S,4 . .w 0 .... 
~ "O Cl) :, C: ('(j . C: 0.. ..-.f ~ .w m ('(j ::, ::J C: 0 u tf) Cl) 0 ::, ~ 

Minneapolis 194 187 770 11774 12925 

Cambridge 39 116 904 1059 

Sandstone 
51 358 409 

Superior 253 253 
.· 

Hn '::-ioT -n . 240 240 

Total -194 2:26 937 13289 240 14336 
r 

Train 761 
-

i> ~s ~~n ·· c1· s iJc.::::- ~1i:1i:1 ·· 

Passengers 
De training Cl) ..,., 

Cl) C) .... 
~ C: e.1 0 
0 0 "'O 0.. C: ..,., .w ..,., ('(j ::: S,4 Cl) S,4 Cl) 0 .... 
CJ "O ~ C: C: ~ 
0. C: C: ~ .w ::> ~ ~ ..... C: 0 ti) ti) 0 - ::, E-1 .,::,. 

Duluth 65 23-5 806 11260 1~366 

Superior 84 121 1000 1205 

Sandstone 16 201 ~17 

Cambrid -~c 174 174 

Un!mo,:n 190 l C)() 

Total 65 319 9!12 1 .,h1 c; 1 on 1 !, 1 "; "'l 



Special Ski Train 
December 23 1 1977 

ORIGIN 
I Totals 

"J•fpls, LV. 8:05 Cambridge Sandstone Superior Duluth .ill! QfI. 

Rev. 59 1 1 61 
Pass -1 Q Q J.. 
Subtotal 61 1 1 63 
On 

Rev. 1 5 13 42 61 
Pass .Q. 0 .J! 2 ..l. 
Subtotal 1 5 13 44 63 
·Qff 

·_o.iluth LV. 12:45 Sunerior Sandstone Cc3mbrldge Mpls, mi .QIT 

-Rev.· __ 14 3 17 
Pass 2 0 -2 
Subtotal 19 3 . 22 
On 

Rev. ·o 1 16 17 
Pass ! Q ~ --2 
Subtotal 1 1 20 22 
Off. 

J1p~s, LV. 5:30 Cambridge Sandstone Superior DJ.luth mi .QIT 

Rev. 33 33 
Pass _§. 6 
Subtotal 39 39 
On 

Rev. 1 0 2 30 33 
· Pass -9. 1 3 2 6 

Subtotal 1 T 5 32 . 39 
Off 

Duluth I.V, 10: 10 Suuerior · Sandstone Cambridge Mpls .. .Q!! QIT 

Rev. 19 3 3 25 
Pass -1 11 0 12 
Subtotal 20 14 J · 37 
On 

Rev. 1 24 25 
Pass ! ll ll 
Subtotal 2 35 37 
Off 

TOIAL: 161 136 REVENUE, 25. PASS 



Special Ski Train 
December 30, 1977 

ORIGIN 
· Totals . . 

J:fpls. LV. 8:05 Cambridge Sandstone Superior Duluth • ON OFF 

Rev. 91 4 4 99 
Pass 2 0 . 0 5 
Subtotal 96 4 4 104 
On 

Rev. 99 99 
Pass 5 5 
Subtotal io4 104 
Off 

Duluth LV. 12:45 Superior Sandstone Cambridge · Mpls. .mi QIT. 

Rev. 194 · . 8 202 
Pass --1 1 _! 
Subtotal 197 9 206 
On 

Rev. 202 202 
Pass 4 -1±. 
Subtotal 206 206 
Off 

HQls, LV. 5:30 Cambrid£e Sandstone Superior Duluth ON OFF 

Rev. 33 33 
Pass _]_ 7 
Subtotal 40 40 
On 

Rev. 33 33 
Pass 7 7 
Subtotal 40 40 
Off 

Duluth LV. 10:10 Superior Sandstone Cambridge -Mols. m filI 

Rev. 18 s . 1 24 
Poss _Q .Q. Q 0 -Subtotal 18 s . 1 24 
On 

Rev. 24 24 
Pass 0 _Q -Subtotal 24 24 
Off 

TorAL: 374 '358 REVDrUE, 16· PASS 



Special Ski Train 
January 6, 1978 

.ORIGIN 
~ 

·· Totals 
l!J>ls, LV 1 8:05 Cambridge Sandstone SuQerior Duluth • ON QIT .. 
Rev. 37 2 39 
Pass ~ 0 6 · 
Subtotal 43 2 45 
On 

. Rev. 1 0 38 39 
Pass ·Q 1=· 5 6 
Subtotal 1 1 43 43 
Off 

Duluth LV. 12:45 Suoerior Sandstone Cambridge Mpls. ON QIT 

Rev. 15 -. 6 21 
Pass _Q 0 ...Q 
Subtotal 15 6 21 

·0n . , 

Rev. 21 21 
Pass _(! _Q 
Subtotal 21 21 
Off 

J:fpls. LV. 5:30 Cambridge Sandstone Superior Duluth ON QIT 

Rev. 37 37 
Pass -1. 2 
Subtotal 39 39 
On 

Rev. 1 1 3 32 37 
Pass ~ 9. 1 1 2 
Subtotal 1 1 4 33 39 
Off 

Duluth LV. 10: 10 Superior Sandstone Cambridge · · Mpls. ON .QIT 

Rev. 16 8 2 . 2 28 
Pass _Q -1 Q 0 -1. 
Subtotal 16 11 2 2 31 
On 

Rev. 2 26 28 
Pass Q ..1 .2 
Subtotal 2 29 31 
Off 

TOTAL: 136 125 IU.VENUE, 11,PASS 



Special Ski Train 
January 13, 1978 

ORIGIN 
Totals 

. !fplss. LV • 8:05 Cambridge Sandstone Superior Duluth .91! QE.E 

Rev. .. 27 2 29 
Pass ~ Q - 4 -Subtotal 31 2 33 
On 

Rev. 1 3 4 · 21 29 
Pass Q Q ! ...1 ~ 
Subtotal 1. 3 5 24 33 

. Off 

Duluth LV. 12:45 ·Superior Sandstone Cambridge Mpls. ON QIT 

Rev. 16 1 17. 
Pass _Q_ 1 J. 
Subtotal 16 2 18 
On 

Rev. 1 16 17 
Pass !L J. ...1 
Subtotal 1 17 18 . 
Off; 

.tfP:ls, LV, 5:30 Cambridge Sandstone Superior · Duluth ON QIT 

Rev. 35 1 36 
Pass ~ .Q. 2 - -Subtotal 37 1 38 
On. 

Rev. 2 2 32 36 
Pass 0 1 . ..1. J.. 
Subtotal 2 3 33 38 
Off 

fuluth LV. 10: 10 Suoerior Sandstone Cambridge Mpls. .!lli .QIT. 

Rev. 17 3 1 21 
Pass -2 1 Q ..A 
Subtotal 20 .8 1 29 
01 

Rev. 1 1 19 21 
Pass .Q. Q J ~ 
Subtotal . 1 1 27 29 
Off 

TOfAL: 118 103 REVENUE, 15 PASS 



Special Ski Train 
January 20, 1978 

ORIGIN 
· Totals 

M:Pls, LV. 8:05 Cambridge Sandstone Superior Duluth ON QIT 

Rev. 50 3 53 
Pa-ss -2 1! 3 
Subtotal 53 3 56 
On 

Rev •. 3 .. 9 41 53 
Pass 0 .1. 2 ...1 · 
Subtotal 3 10 43 56 
Oft: 

Duluth LV. 12:45 .Suocrior Sandstone Cambridge Mols. ON .QIT 

Rev. 21 0 21 
Pass _Q. l. 2 

. Subtotal 21 2 23 
On 

Rev. 1 20 21 
Pass .•Q -1 -1 
Subtotal - 1 22 23 
Off . 

Mpts. LV. 5:30 Can1bridge Sandstone Suocrior Duluth ON orr-

Rev. 51 ' 5 56 
Pass -1. 0 ..! 
Subtotal 52 5 57 
On 

Rev. 2 4 50 56 
Pass Q 0 ...! -1 
Subtotal 2 4 51 -SJ 
Off 

Duluth LV. 10: 10 Suoerior Sandstone ~n:brid?.e Mpls. ON OFF 

Rev. 7 4 2 3 16 
Pass 0 1 .Q. 0 -2 
Subtotal 7 7 2 3 19 
On 

Rev. 1 1 14 16 
Pass .Q. 0 .2. -2 
Subtotal l 1 17 · 19 
Off 

TOTAL: 155 146 RE.VENUE, 9 PASS 



Special Ski Train 
January 27, 1978 

JRIGIN 
Totals .. ·. 

Mpls. LV. 8:05 Ca.rnbrid?e Sandstone Su12erior fuluth ON .QEE 
: 

Rev. 114 15 129 
Pass --2 _Q 3 
Subtotal 117 15 m 
On 

· Rev. 2 4 . 123 129 
Pass 9. ! 2 --2 
Subtotal 2 5 m 132 
Off 

Duluth LV. 12:45 Superior Sandstone Cambridge Mpls. ON OFF 

·Rev •. 25 25 
Pass _l _! 
Subtotal 26 26 
On 

' 

Rev. 14 11 25 
Pass . 0 J. . l 
Subtotal 14 12 26 
Off 

Mpls. LV. 5:30 Cambridge Sandstone Superior Duluth ON OFF 

Rev. 80 1 · o 81 
· Pass _! 0 .! .-1. 

Subtotal 81 1 1 83 
On 

Rev. 2 3 5 71 81 
Pass 0 0 0 2 .J. 

-Subtotal 2 3 5 73 83 
Off 

Duluth LV. 10: 10 Superior Sandstone Cambridge · ._ Mpls. 0~ .QEE 

Rev. 27 10 1 1 39 
Pass -1 .J. £r .2 4 
Subtotal 29 12 1 1 43 · 
On 

Rev. 1 38 39 
) Pass .2 4 4 

Subtotal 1 42 43 
Off 

TO!AL·: 284 274 REVEruE, 10 .PASS 



Special Ski Train 
February 3, 1978 

ORIGIN 
Totals 

Mpls, LV. 8:05 Cambridge Sandstone Superior Duluth mi OFF 

Rev. 20 1 ·21 
Pass -1 0 2 
Subtotal 22 1 23 
On 

Rev. 3 18 21 
Pass 1.· _Q, ~ 
Subtotal 5 18 23 
·orr .. 

. Duluth LV. 12:45 Superior Sandstone Cambridge Mpls. .Qli OFF · 

Rev. . 8 1 9 
Pass 0 0 .Q. 
Subtotal 8 1 9 
On 

Rev. 9· 9 
Pass Q Q 
Subtotal 9 9 
Off 

· Mt>ls. LV. 5:30 Cambridge Sandstone Superior Duluth ON filI ---
Rev. 50 2 1 53 
Pass · -1 0 .2 2 
Subtotal 52 2 1 55 

. On 

Rev. 1 5 47 53 · 
Pass .Q. 0 J J 
Subtotal 1 5 49 55 
Off 

Duluth LV. 10: 10 Superior Sandstone Cambridge · Mols, ili OFF 

Rev. 22 5 1 2 30 
Pass · -1 1 Q 0 2 
Subtotal 23 6 1 2 32 
On 

Rev. l 29 30 
Pass R. ...1 _l 
Subtotal 1 31 - 32 
Off 

TOTAL: 119 113 RE.VENUE, 6 PASS 



: 

Special Ski Train ' .. 
February 10, 1978 

ORIGIN 
., Totals 

Mpls. LV. 8: 05 Cambridge Sandstone Superior Duluth ON .QIT. 

Rev. 118 4 12'2 
Pass 6 0 _! 
Subtotal 124 4 ·· 128 
On 

Rev. 3 0 119 122 
Pass .Q ! 5 

- ~ 
Subtotal 3 1 ··m .. 128 
Off 

Duluth LV. 12:45 Superior Sandstone Cambridge Mpls. ON OFF 

Rev. 10 10 
Pass, J. -1. 
Subtotal 11 11 
On 

Rev. 1 9 10 
Pass Q _t J. 
Subtotal ·- .1 10 11 
Off 

Mpls. LV. 5:30 Cambridge Sandstone Superior Duluth ON .QEE 

Rev. 95 1 1 97 
Pass -2 0 0 -2 
Subtotal 100 1 1 102 
On 

Rev. 1 7 89 97 
Pass Q ~ J. -2 

.- Subtotal 1 11 90 102 
Off 

Duluth LV, 10: 10 Superior Sandstone Cambridge Mpls. .QN QIT 

Rev. 13 9 2 3 27 
Pass _Q ..£ 2 0 4 
Subtotal 13 11 4 3 31 
On 

Rev. 1 26 27 
Pass Q 4 4· 
Subtotal ·1 30 31 

) Off 

TOTAL: 272 256 REVENUE, 16 PASS 



Special Ski Train 
February 17 1 1978 

ORIGIN 
Totals 

J1pls. LV. 8:05 Cn:-nbridge · Snncistone Sunerior Duluth ON .QIT 

Rev. 50 s 55 
Pass --1 0 .2 
Subtotal 52 5 57 
On 

Rev. 1 3 51 55 
Pass Q .! - -1. -1 
Subtotal 1 4 52 57 
Off 

DJlnth LV. 12:45 Suncrior Sandstone Cambridge Mols; ON OFF 

Rev. 17 3 2 22 
Pass· _Q_ 1. 0 J. 
Subtotal 17 4 2 23 
On 

-Rev. 2 20· 22 
Pass · S! _! -1 
Subtotal 2 21 23 
Off 

-Mpls. LV. 5:30 C;:i_~brid?e Sandstone Sunerior Duluth· mr QIT 

Rev. 88 1 89 
P~s·s ~ 0 ..!J. 
Subtotal 92 1 93 . 
On 

Rev~ 1 9 · 79 89 
Pass .Q. 2 -1. ..!± 
Subtotal 1 12 80 93 
Off 

Duluth LV. 10: 10 Stmerior Sandstone Ca:nbridge Mnls. ON .Q.IT._ 

Rev. . 46 13 2 3 64 
Pass -1 ~ Q .Q. ~ 
Subtotal 49 19 2 3 73 
On 

Rev. 1 63 64 
Pass .Q. -2. J 
Subtotal ·l 72 73 
Off 

TOTAL: 246 230 REVENUE, 16 PASS 



Amtrak Survey 

The attachment summarizes the Amtrak Passenger Surv~y conducted 
~his fallo Two significant findings are: 

.. 

• Passengers are gener~lly non-repeating travelers • 
. Their trip is a one time ex~ericnce for novelty or 
recreation. This makes it impossible to establish 
a aet of 11 regulars 11 to support the system. "con
tinuous incentives and a high level of advertising 
will b~ necessary to maintain moderate ridership 
levelso 

• There is no correlation between ridership and any 
age or economic group~ This makes: promotionai 
efforts difficult. 



Section III



. 

• 
I 

At1TR"AK PASSENGER SURVEY _-

A survey of passengers on the Amtrnk !:>ervice:_from the Twin C1 tfes to 
Duluth wa~ conduct~d far 7 days, in September of 1977. There were 
1 1 307 passengers surveyed. _These passengers were asked questions to 
identify th2ir trip origin, destination purpose for making -the trip, 
frequency of m~king the trip, ond characteristics of the traveler such 
as age group and income group. Opinions on the Amtrak service were 
also requested. 

Origin and des~inati □n questions help identify market areas which are 
being served. This information should id2ntify where technioues to 
increase ridership will b2 most effective. The number and percent of 
·travelers by area are depicted in Figure 1 for the ho~e end of the · 
trip. This figure indicQtes travelers are primarily from the Twin. 
Cities area and Duluth (81%) with small percentag~s from the travel 
cotridor and southeastern Minnesota. Sixty-two percent of the 
patronag2 had eith2r an origin or destination of home in the Twin 
Cities Metropolitan Are2. Duluth-Superior was home for 8½ of the 

. orlginat icins and _destinations. · Southeastern Minnesota was· heme for 8½, 
~1th 6% of the patrona~e listing home as locations between Minne2polis, 
St. Paul and Duluth~Superior. Approximately 5% of the interview3 w~re 

- listed as address unknown. 

· The Twin Cities Metropolitan Area currently (1975) contains 4g% of the 
population of the state. In 1980 and 2000 approximately 50% of the 
state's population · will reside in the Twin Cities Metropolitan Area • 
. T~is area is expected to grow by approximately 5% from 1975 to 1920 
end by 20% from 1975 to 2000. rJortheastern Minnesota is exoectec to 
decline in percent of the state's popul2:ion and in absolute grc~th 

. -during the 1975 to 2000 time period. Southeastern Minn~sota is expected 
to remain relatively stable beth as a percent of the statets pcpulatian 
and in absolute growth. The only A~trak service area expected to have 
a measurable increase in population is the cities and ccunties in raute 
between Minneapolis, St. Paul and Duluth-Superior. Since this area of 

-Minnesota has a small share of the state's populuticn, signific2nt 
growth does not increase the areas share of ,the population substar:tially. 

The growth patterns far the geographic areas of existing Amtrak riders 
homes does not provide any basis for a substantial increase in patronage. 
The percent · of the population using Amtrak service is so small that 
traffic increases should be estimated for reasons otrer than population 
growth. 

Trip.purposes of the travelers were as follows: 

Number of ·. ·~ 

purpose· ftesponses Percent 

>,. Recreation 681 
klork 59 • 

Shopping 28 
Other 106 -

954• Total 
• 



' 
• 328 responses dld not !3pCc.1fy a purpose as specified "home" for bat'h 

origin and destin~tion. There were 25 multiple purpose responses. 
. ' 

The trip purpose response mnkes it aponrent _the trips being served are 
primarily non-repetitive recrewtiqn trips.· Many of the purposes listed 
under the "oth2r 11 C3tegory were tour relnted purposes such as student 
groups. Further insight cDn be gaihed from the answers to the question 
o\ why the train was chosen for the trip. 

Reason for Choosind Train 

Novelty · 
More convenient 
. More comfort2ble 
Less expensive 

.-Other 
Multiple response 

•. 

• 157 did ·not respond. 

. . 
Responses 

506 
169 
141 · . 

29 
65 

220 -
1 1150* Total 

Percent 

Novelty is the ~verwhelming reascn for choosing train. In response ~to 
the question, "How often have you made this . trip in th_e last year? 11 

only 11 persons indicated they had made the trip more ihan once by any 
· mode, car, train, bus, or air in the past year. This again indicates 

the travelers are non-repetitive. 

There was no indication that any particular ege group or income group 
~as ~bre inclined to use the train. A slight majority of the riders 
were female · (52%). These factcrs again indicate the diversity of per-

.eons taking the train and the difficulty in increasing - ric2rship by 
catering to a particular market. 

Host persons (83%) rated the service as goad or excellent, with only 1% 
rating it as poor. Poor service does not, therefore, appear to · be a 
deterrent to ridership. 

Conclusions 

Present ridership on the Amtrak service to Duluth from the Twin Cities 
ere generally recreational trQvelers. They have diverse sacia-econo~ic 
charocteris ~ics and chose tr~in pri~urily bec2use it is a novelty. 
Since this type of ridershio is generally non-repetitive, a c8nstant 
promoti □nul c~~puign will be neces~ary ta maintain this ridership. 
Effort9 to incre~se ridership will prob2bly be mast effective if they 
ere directed toward· recreational opportunities. 

• .. . 
• . . . 

• 

• 
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Minnesota Department of Transportation. 

Transportation Building, St.'Pau!, MN 55155 

P~on•------

Dear ·Arrowhead Passenger: 

Currently, the State of Minnesota pays 50% of the Arrowhead's annual 
· losses due to the cost of operation. The Minn~sota Department of 
Transportation is conducting a study to evaluate the effectiveness 
of passenger service to Minneapolis-St. Paul, Cambridge, Sandstone, 
Superior and D~luth. 

The most acc0rate passenger information we can collect is from you, 
· the passenger. Basically, we are interested in· who uses the train, 

· how often, and for what purpose. 

Pleas~ take a few minutes to complete the~attached questibnnaire. 
Survey representatives will collect the form when you are 
finished and answer any questions you might have. 

Your help will aid us in evaluating 
Arrowhead. Thank you. 

~r 
im arrington · 
onmi ss i oner 

passenger ~ervice on the 

An Equttl Opportunity Emptor~, 



-- -. . .. 
• 

I 
... . ..... .,, 

I 

I 
I 

I 

FU\IL P:.\SSEr:GER 3Uf<VEV 

(Number of Responses) 

Vou bo~rded this tr~in at? 

(City) (State) . . 

6-li 2) "Start of trip" Address? 

I (Street) (City) 

• 

. . 

(State) 

~,21 J) In brder to get to the train you (check one)? 

1
1
(125)• 1 D l:Jalked , blocks ~D Drove a· Car (248) · · 

. . .. 

(461) 20 Auto Passenger 50 Taxi-Limousine (64) 

1(232) 30 Bus ' 90 Other (please . specify)__._(_?,_)..__ __ _ 

I • All but 6 walked less than 10 blocks Multiple Response (28) 

ll I 4) You ca-me from (check one)'? 

l795) 1 o· Hor.ie 

! 

30 Work (business) . 

~□ Recreation-Vacation l,> · 20 Shopping 

1 

50 Other (pleas!: specifv) __ (_6_S_) __ Multiple Response 

(28) 

(243) 

(10) 

You will be taking this train as far as: 

(City) (Stat.e) · 

5►601 6) After leaving the train you will get to your ~estination by (check · one)? 

~176) •10 u~lking __ blocks •O Driving Auto (155) 

t374) 20 ;1uto· Pass2nger 50 taxi-Limousine · (92) 

1278) 30 Sus 

I 
· • All but 9 walked le~!i than 

10 blocks 

90 Other (nleose specify) (4?) 
. 

_. Hultlple Response (50) 

• • 



• •• 

.. 

Your destination, after le~ving the train, will be ~c~eck one)? 
. . . .. . 

1'□ . . Hoiile 30 Work (business) . . . 

20 Shopping . . 4(o RecreRtlon·-Vacntian 

!O Other (please specify)_,_;i(..,,;l-=-2=-1)~- Multiple Response 

(31) 

(4:38) 

\.15) . 

.. 

• 

Destination address _________________________ _ 

_ .(City) 

0) Are you a licensed driver? 

I (943) 10 Yes - 20No (212) 

. I 7819) How many autos are there in your household? 

D 1 (469) □ 2 (412) _ □ 3 c1□2) □ 4 

(check or:ie) 

or more (:39) 

I 0 Cars (~2_!ij 

7~11~) 
: . 1: 

1.D Ves (863) 

Wa5 a~ auto av~ilable to you for this trip, 

(27□) · 

80111) . Why did you choose the train fnr this trip? 

I (169) ;D Mo::-e ctinvenient 40 fJovelty · (506) 

I (29) ,□ less expensive 90 Other (please spe;~fy) 

1 (141) _JD More cor.1fort2ble Multiple Responses (220.) 

. I 
111112) How w?uld_ you make this trip lf train .service were not available? 

I 
(551) 10 Ca~- 4 0 Airplane (3) 

(204) ~D Bu9 90 Other (please spcc1fy) __ (_3_i_s) __ _ 

I .sO Woulc!n' t go (210) 

I Multiple Respon9cs (297) 

• • 



-l210) 

· (c10s) 
1(55) 

8313A) 
I 

1
(290) 

cum) 

If this is only p~rt of a long2r trip, what other means of travel did . you 
. • . 

use for the first portion of this trip? 

10 Cor 

-,□ Bus 

· 3□ Train 

. 
·· . . ~ 4'[j l\·i;plane (26) · • 

• 
90 Other (please spec~fy)_-'-(2_5~) __ _ 

Multiple Respons~ (40) 

What other ~ecJns of travel will you use for the remninder of this tr!p; 7 

10 Car 

2D Bus 

~□ Train 

~□ :\irplnr:1e ·. (34) 

90 Other (please . specify) ____ (_69_) __ _ 

. . Multiple Response (52) 

1

(85) 

U-87_ 1ft) •. ti.ow often have you -m2de this ~rip in the last year i by· -

. I· fJo. of ti;.1en 

· 10 Car 

I · 20 Bus 

• · 3□ Train 

· ·-See page 5 

I. · 40 Airplane · I 90 Other (;ilease specify~-----

18-90 15) If you are traveling in a group, how many persons are in your group? 

. I • 

Your sex -is? 

· 10 Male (479) ' 20 female (659) 

What is your oge7 (check one) 

10 Und2r 16 (133) 

~□ JS - SL. (174) 

2□ 16 - 21 

50 55 - 65 

(113) 

(191) 

not tabulated 

(325) 

(210) 



-~,~O; Your yearly family income falls between? (check on~) 

. l (155) 1 □ 0 - :i 4999 50 !>12000 Zlt.999 (114) 

I 
\..21) 20 s so□□ - s 7999 6 0 s1·s~oo ~19999 

(73) 30 s 0000 - s 9999 70 520000 - ~24999 

(17J) 

'(110) · I (9~). .iO ~10000 Sll999 80 Over :;25000 (133) 

r, 119) How did you learn about this I\HTRAK service? (check one) • 

I (320) i O rJews;aper . 4 0 Travel service (54) 

(77) 20 Televi.sion 50 Rail Terminal Information 

I (26~) 30 Friend 90 Other (182) 
Multiple Response (119) 

. 9~12□) How would you iate the existing rail service? · (check one) 

1(297) 10 Excellent 30 Fair (174) r 619) ~□ Good 4 0 Poor (15) • 

:t2i). ~hat improvements or change~ would you like to see in rail passenger 

I 
1-

·1 . 

. I 
I I 
I 
I 

--

(109) 

se:-vice? 



QUFSfION 14 

No. of times 
trip made 1 2 3 4 s .6 · (or more) 

M)DE -
Bus 1 0 ·. 1 1 0 0 

Car 1 
. 

0 0 0 0 3 

Train 1 1 0 .0 0 1 

Airplane 0 2 0 0 0 1 

TOTAL 13 of 1,150 

Surveyed 

• • 0 

\ 



These are the railroad survey trips 

C.Olumn cities are: MPLS, DUL, CA, SA, SU 

Row cities are: MPLS, DUL, CA, SA, SU 

MPLS DUL CA SA SU 

. MPLS 0 448 4 2 62 

DUL 526 0 40 2 1 

CA 3 36 0 1 l 

SA . ·s 6 1 0 1 

SU . 45 0 4 · o 0 

·.This is the ntnnber of refused interviews 55 



, 
Tabulation of comments from Arrowhead On-bqard survey. 

Total Surveys Distributed 
Total People Represented 

Refusals 
Total Responses 
Questionaires With Comments 

1077 
1217 

88 
1129 

641 

7.2% 

56.87. 

I-Comments with an asterik were observations of Hn/DOT Staff. 

Comments are sometkes quotes but generally have been shortened for 
clarity etc. An attempt has been -made to retain the intent and character 
of the comments • . 

PHYSICAL comnTr.mrs ON TRAIN ftSD IN DEPOTS 

,Clean Windo~s -87 

Improve Tracks, Faster 
Smoother, Quieter -97 

More Capacity In Snack 
Car -34 · 

More Dome Cars -38 

Better Ventilation In 
Dome Car -15 * 

Better Parking Hpls. -10 

Dul. -3 

CA. -1 

Nicer Bathrooms 

Movies, Music;· _TV, 
Stereo, Etc. -11 

Equipment Cood -7 



Equipment Bad 

Cars Clean 

-Cars_ Dirty 

No Trash Baskets 

Minneapolis Depot 
Unsatisfactory 
Duluth Depot 

_ Unsatisfactory 

'SMOKING - NO S}IOKING 

Non Enough Area For 

-s 

-s 

-17 

. -6 

Smokers .-24 

• Pro}:libit Smoking · -3 · 
, 

Confusing As To ~at Is 
A Smoking Area -2 * 
Prohibit Smoking In Dome 
Car ~s 

Poor Enforcement Of No 
Smokin_g Areas 

Good Enforcement 

. OTIIER PASSENGERS 

-12 

-1 

Too Many Screaming Kids -22 

A Party of Drunks Has (all on one day) 
Overrun The Observation 
Car, Will Not Let Anyone 
Else In And Arc Highly 
Obnoxious -17 * 

SERVICE EXPA~'ISIONS 

· Addition.al Service 
Mpls. - Dul. -110 

Additional Service 
Cencral -50 

International Falls -6 

. . 



•Virginia 

\1innipcg 

Des Moines 

Saint Cloud 

Alexandria 

· Brainerd 

Moorhead 

Ely 

-s · 
-3 

-3 

-2 

-3 

-2. 

-1 

--1 

South Dakota -1 

St. Louis -1 

Omaha . -i -

... F~rgus Falls -1 

"out Ea.st" -1 

Commuter Service -7 

From North To Mpls. -2 

From South To Mpls. -1 

More Stops -7 

Hinckley -1 

Isanti -1 

Pine City -3 

. Stillwater -1 

Fewer Stops -4 

Use a St. Paul Depot -11 

Better Connections -4 

Reverse -Sc hcdulc -11 

Keep Schcdul_c As Is -6 

.. 



The Scrv.icc ls Prompt ·-q 

Leave Mpls. At 9:00 A.M. -5 

FOOD -
Bad, Poor Selection, No 
Bot, Food, Etc. -86 * 

Too Expensive -ll 

Fair Price · . -1 

No .Food Available -10 (All On One Specific Run) 

. 'FARES, SUTIStDY ETC. 

Keep It Running -37 

Cood, .Fine, Excellent, 
Etc. -37. 

·.Unsatisfactory -2 

Fares .. 

. Senior Citizen Discount -4 

. Family Discount -1 

~rge Group Discount -1 

One Day Excursion Fares -1 

Reduced Fares For 
Frequent Travellers -1 

Ticket Should Be Valid 
For Hore Than 10 Days -1 

Reasonable Fare -3 

Fa.re Is Too High -7 

Dont ~ise Fares -1 

Do Not Subsidize -8 

50% Subsidy Sounds. Too 
Rish -3 

.. 



MARKETU!G - AMfRAK STAFF 

Not Enough Information -21 

Ticketing Took Too Long -7 

Should Be Able To Make 
Reservations 

Run More Tours 

Staff On Train · 

.Helpful 

Unhelpful 

Too Many With Nothing 

-8 

-11 

-2 (Survey D 2~0, 958) 

To Do -2 

Dining Car Staff; Negative 
Comments -2 

No One Helped Us Board ~s 

No Assistance With ~ags -10 

,ude & Unsupervised At 
lrpls. Depot -7 

SURVEY co~mUCT 

Too Many Surveys 

Survey Staff 
Positive Com~ents 
~egative Comments 

-6 

-s 
-3 

LISTING OF ALL OTHER cm~IE1"TS K.\DE 
. --

More Time Before & After 
Duluth City Tour Before 
Train Departs -1 

Run An Extra Car On 
Weekends -1 

}lake Possihlc To Check 
B:1ss Nore Th.1n · l/2 hour 
before Dcp~rturc -1 



Jtevcrs~ble scats -1 

Move heat -3 

No water -5 

Loudspeakers for tour 
. groups .. 2 

Haul mail -2 

Bigger ~ater cups -2 

F.asier opening doors 1 

Foot Rests 2 

Blankets & pillows -3 

No facilities for E&H' -1 

Bring back the dining 
car in use earlier 
in the year -1 

Clean the snack counter -1 

:Food ~tas readily 
.available -1 

.The man behind the snack 
counter tries to give me 
tQo little change; I 

.ride frequently and my 
friends say the same 
thing (survey 1077) -1 

Woman asnwering phone at 
Mpls. depot ~as unhelpful -1. 

Too many personnel at 
Mpls. depot -2 

Not enough personnel at 
Dul. depot -2 

People lo3dinc ~Y iicyclc 
(for a $3 fee) were 
unpleasant -1 



. 
-Get rid of Train Unions -1 

This train iz much superior 
to North Coast Hinwatha, 

· cleaner, friendlier crew, 
better run -1 

Run a turbotrain on the 
• Empire Builder -1 

Faster service to Chicago -4 

Overnight service to 
Chicago -2 

Open Waiting Rooms 
.earlier · -1 

Readine Material and 
Gift Shop is needed 1 · 

Play area on train for 
children 3 

-. Separate tour groups 3 . 
t'hy is everbody for Duluth 
(95% of passengers) herded 
into one car when Car-bridge 
& Sandstone passengers *** 
are given 3 coaches? 3 

Cambridge Depot is very 
bard to find, no clear 
marking •1 

No Checking facilities 
at Duluth -1 

Make outstate r~il trans
portation a priority 

-in the }In/DOT Plan -1 

I'd rather ride train 
'than bus -4 

I'd ride bus th=m train -1 

This service is a necessity, 
not a luxury -2 -



- : Prov
0

idc a level of service 
·equal to European trains -4 

Nationalize the trains. 1 

Since when do Hiways operate 
at a profit? . 4 

Re.turn -to forraer RR 
standards. 1 

· A study by German Federal 
· Railways sho•,.;s that it 
takes 4 years to build 
clientele for a train 
service -1 

-Native Americans should 
ride free because the 
Iron Horse is ·the 
symbol of the distruction 
.of the Native Acerican 
lifestyle -1 



Section IV



.... 

Auto travel between Minneapolis/St. Paul -and Duluth has been .studied ~any 
times . . The three most frequently used studies are the statewide origin 
destination study of 1966, the 1964 origin destination study ·on I-35 
West of Duluth, and the 1970 Travel Behavior Inventory for - the Twin 
Cities. 

Using these studies, the following is an estimate of average daily 
vehicle trips and person trips between the Twin Cities and Duluth 
(person trips were ~omputed using the occupancy factor of 2.10 
determined from the I-35 study West of Duluth). 

Two Way Person 
Calendar Vehicle Trips Trips 

Year Per day Per Day 

1970 1 '91)0 4.010 
1975 · 2,21'1 4,EJ~ 
1976 2,25J 4,700 
19}7 2,30il · .4 ,803 
2000 4,00•J 8,40~ 

Person 
Trips 

Per Year 

1,460,000 
l,679,CG8 
1,715,500 
1,752,000 
3,066,000 

.The percentage of these trips for different trip purposes as determined 
from. the 1970 Travel Behavior Inventory are a$ follows: 

A. Non Home Based 
B. Home Based Work 
C. Home Based Shop 
D. Home Based School 
E. Home Based Medical 
F. Home Based o~tcoor Recreation 
G. Home Based Other Social/Recreation 
H. Home Based Personal Busin~ss 
.I. Home Based_ Serve Passenger 

Percent 

23.9 
13.6 
. . 4 

.9 

.2 
9.5 

30.0 
15.7 
5.8 

These estimates basically point out that auto travel between Duluth and 
· · the Twin Cities will about double between now and the year 2000. These 

trips are of three major types: 

Home Based Recreation (F + G) 
Home 8Jsed Work or Business (B + H) 
Non Home _Based (A) 

39.5% 
29.3% 
23.9% 

The large percentage of recreation and non-ho~e based trips i~ significant 
but not surprising. Duluth is a reacreatidnal tenter and a gateway to 
other recreatiunal areas. The non-home based trf~s are those which do not 
originate or end at what the traveler considers to be his home. The two 
main types of such trios are goinq from an office or a place of business 
to anoth2r office or place of business, an~ go-ing from one sto~ to the 
next in a multiple stop journey like a vacation trip. 



The high vehicle occupancy is not surpr1s1ng either:considerinq the 
length of the trip and the trip purposes. Long trips have a greater 
tendency to carpool when using auto. Recreation trips tend to be family 
or group oriented. 

Thus au to tr ave 1 between Du 1 u th and the T \'Ii n C i ti es has· a fa i r 1 y hi-g h 
occupancy for business or recreational travel. · · 

On a calendar year basis, following is a tabulation showing Total Person 
Trips by Mode between Minneapolis-St. Paul and Ouluth-Super~or from April 
15, 1975 through September 30, 1977. 

Total Person Trips 
Calendar Year AMTRAK Bus Air Auto Per Yea,r 

1975-8-1/2 mo. 32,281 145,597 21,422 1,200,600 1,399,900 
1976 37,986 170,514 30,938 1,715,500 1,954,938 
1977--9 mo. · 68,306 ]19, 190 .. 25,083 l, 310,400 ~ 522~ 979 

JO-Month Period 13S,573 '135,301 77 ,4-B 4,226, ·soo -l,S77,S17 

Percentage 2.8 8.9 1.6 86.7 ·_ ]00 



- . 

. . . . -P~ssengers . 

70,000 

·60,000 

50,000 

. 40,000 

30-,000 

20,000 

.10,000 
2nd 
Qtr. 
1975 

· PASSENGER RIDERSHIP BET~~EEN TWIN CITIES AND DULUTH 
BY Af.ITRAK, GREYI IOU:iU 13US fu~D 

NORTH CE~TRAL AIRLI!'IES 
. ~RIL, 1975 - SEPTE•lBER, 1977 .. 

~ 

3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 
Qtr. Qtr. Qtr. ·Qtr. Qtr. Qtr. Qtr. Qtr. Qtr. 
1975 1975 1976 1976 1976 1976 1977 1977 1977 

Bus 

Amtrak . 

Air 



. . 
RIDERSHIP BY COMMERCIAL rr-\JSPORTATIDN MOC£ 

TICKETED PASSENG~.~ BETWEEN 
MINNEAPOLIS - ST. PAUL AND DULUTH - SUPERIOR 

APRiL 15, 1975 THRU _SEPTEMBER, 1977 

% OF • % OF % OF ALL MODES 
c.v. AMTRAK TOTAL BUS . TOTAL AIR TOTAL GRAND TOTALS 

1975 Apr. 1,628 13,106 2,364 17,098 
Mny 3,349 14,379 2,321 20,049 
June .3, 949 8,926 14.75% 16,862 44,347 73.:31% 2,536 7,221 ·11.94% 23,347 60,494 
July J, cos· 19,353 . 2,709 25,947 

· Aug. 5,665 20,992 2,601 29,258 
Sept. 2,974 12~524 16.??% 14,246 54,591 73.10% 2, 25□· 7,560 10.12% 19,470 74,675 
Oct. 2,912 15,207 2,435 20,634 
Nov. 3,743 14,420 1,831 20,002 
Dec. 4,176 10,831 16.89% 16,944 46,659 ?2.?6% 2,375 6,641 10.36% 2-3,495 64,13; 

1976 Jan. 2, 6l+6 13,3GQ 2,361 18,375 
Feb. 2,537 12,713 2,105 17,435 
Mar. 3,079 8,262 15.04% 13,478 39,559 ?1.99% 2,582 ?,128 12.97% 19,139 54,949 
Apr. 4,242 13,526 2,436 20,204 
May 2,914 13,2GB 2,405 18,587 
Jun_e 2,ull 9,967 16.55% 15,009 42,683 70.87% 2,732 7,573 12.5?%· 21,432 60,223 
July 3,321 17,039 3,114 · 24,274 
Aug •. 3,971 17,730 3,041 24,742 
Sept. 2,504 9,796 14.71% 12,440 48,009 72.08% 2, 6lt 1 8,796 13.21% 17,535 66,601 
Oct. 2,591 13,149 2,522 18,262 
Nov. 3,257 12,639 2,227 10,123 
Dec. 4,113 9,961· 17.27% 14,475 40,263 69.82% . 2,692 7,441 12.90% 21,200 57,665 

; 

. 1977 Jan. 2,392 12,069 2,646 17,107 
Feb. 15 4,134 11,135 2,399 17,660 
Mar. 5,193 11,719 21.19% 12,60[3 3.~,812 64.?5% 2,729 7,774 14.06% 20,530 55,305 
Apr. 5,990 13,602 2,541 22,133 
May 10,203 12,594 2,527 25,424 
June 11,356 27,549 36.21% 14,123 40,319 52.99% 3,051 8,219 10.80% 28,530' 76,087 
July 10,522 15,139 3,169 28,830 
Aug. 10,789 15,521 3,295 29,605 
Sept. 7,727 29,038 35 .-?6% 12,399 43,059 • 53.04% 2,626 9,090 11.20% 22,752 81,187 

GRANO TOTALS· 138,573 435,301 . ?7,443 651,317 

PERCENTAGE 21.28% 66.83% 11.89% 



.. 

AMfRAK BUS AIR AUTmlOBILE 

Cost 
One-way .$10. so $ s.os $35.79 $23.84 - 149 mi.@ 0 .16/mi. 
Round trip 16.00 15.30 70. -38 47.68 - 298 mi.~ 0 .16/mi. 

Travel Time 200 min. 185-280 min.* 35-40 min. 163 minutes at 55 mph 

Frequency of 
Service per Day 1 6 9 Upon demand 

-N~ber of 
Towns· Served ·. s 41 2 Unlimited .; 

. · - Share Ridership 
between Twin 
Cities & Duluth 2.8% 8.9\ 1.6\ 86.7% 

* Exp_re,s and Local Service 



FARES BY COMMERCIAL TRANSPORT_ATION,MODE 

TICKETED PASSENGERS BETWEEN . 

MINNEAPOLIS/ ST. PAUL-· DULUTH - S~PER IOR 

. PERCENTAGE 

CURRENT COMPARISON TO AMTRAK 

ON~WAY 

ARROWHEAD TRAIN . 

BUS 

Al R LINE. ___ 

.ROUND TRIP 

ARROWHEAD TRAIN 

BUS 

AIRLINE 

ARROWHEAD TRAIN= 
1000/o 

FARE 

· $ 10.50 

8.05 

35.19 

$16.00 

· 15.30 

70.38 

HIGHER LOWER 

% % 

23.33 

335.14 

4.37 . 

439.87 



NUMBER- OF COMMUNITIES SERVED 

COMMERCIAL TRANSPORTATION 

BETWEEN MPLS. - ST.PAUL -

ARROWHEAD 
TRAIN. 

. BUS 

AIRLINE 

MPLS. - ST. PAUL 
CAMBRIDGE 
SANDSTONE 
SUPERIOR 
DULUTH 

MINNEAPOLIS 
ST .. PAUL 
WHITE BEAR LAKE 
HUGO 
WESTON 
·FOREST LAKE 
_WYOMING 
STACY 
NORTH BRANCH 
HARRIS 
RUSH CITY 
ROCK CREEK 
PINE CITY 
BEROUN 
HINCKLEY 
SANDSTONE 

*ASKOV 
*BRUNO 
*KERRICK 
*DUQUETTE 

MPLS. - ST. PAUL . 
DULUTH SUPERIOR 

TICKETED PASSENGERS 

DULUTH SUPERIOR 

*NICKERSON 
*HOLYOKE . 
*WRENSHALL 
*FOND D_u Lac 
*NEW DULUTH 
*MORGAN PARK 

RUTLEDGE 
WILLOW RIVER 

·.STURGEON LAKE 
MOOSE LAKE 
BARNUM · 
MAHTOWA 
ATKINSON 
CARLTON 
SCANLON 
CLOQUET 

. ESKO . 
NOP&'1ING 
W. DULUTH 
DULUTH, MN 

SUPERIOR, 
WISC. 

The express schedules. ooera te over Interstate T. H. 35 and the 1 oca l schedules 
operate over T.H. 61 and, in one instance, over · T.H. 23 between Sandstone and 

) Duluth. . 
.. 

* local schedule over T.H. 23 between Sandstone and Duluth 



COMPARATIVE SCHEDULE & FREQUENCY 

CO~fERCIAL TRA."ISPCRTATIC~ - TICKETED PASSENGERS 

BETWEEN ~PLS .-ST. PAUL & nm.rrrH-SUPERTOR 

Arro,;..·hcad 
Time Schedule Train . 

7:45 a.m. 

8:05 a.m. X 

8:35 a.rn. 

8:45 a.m. 

10:15 a.m.(Ex. Sat.) 

11:15 a.m. 

11:45 a.m. 

1:45 p.m. 

2:0Sp.m. 

3:00 p.m. (~x. Sat.) 

4:55 p.m. 

5:00 p.m. 

5:00 p.rn. 

8:10 p.m. 
~ 

8:40 p.rn. 

10:25 p.m. 

. BETWEEN DUUJTII-S!TT'E:RTOR i'( ~!PLS. -ST. PA!IL 

6:40 a.m. 

7:30 a.m. 

7:30 a.ra. 

10.:45 a.m. 

12:25 p.m. 

12:45 p.m. 

1:50 p.in. ( Ex. Sat.) 

3:15 p.m. 

3:55 p.m. 

4:30 p.m.(Sundays, 
. Holidays) 

-
4:30 p.m. 

5:30 ·p.m. X 

6:55 p.m. 

8:25 p.m. 

11:25 p.m. 

. Express 

Local 

Express 

Express 

Local-Fri, 
Only 

Express 

Local 

Express 

Local 

Express 

Express 

Local 

Express 

Local 

Airline 

X 

X 

X· 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



TRAVEL TIME BY COMMERCIAL TRANSPORTATLON MODE 

MINNEAPOLIS/ ST. PAUL- DULUTH - SUPERIOR 

, 

~ 

·:ARROWHEAD TRAIN 

BUS: EXPRESS 

- .. _LOCAL 

AIRLINE 

ARROWHEAD TRAIN= 
100% 

TRAVEL TIME 
IN MINUTES 

200 

185 

.195 

.270 

280 

35 

40 

PERCENTAGE OF TIME 

COMPARISON TO AMTRAK 

FASTER OR SLOWER 

% 

7.5 · 

2.5 

. 35 

· 40 

82.5 

80 

% 



Section V



ENERGY EFFICIENCY OF CURRENT INTERCITY PASSENGER 

TRANSPORTATION MODES · 

1.0 INTRODUCTION 

. The 1973-1974 oil embargo created a great interest in the petroleum product consumption and 

utilization efficiency of the various sectors of the U.S. economy. Many papers were published 

on modal efficiencies of .the transportation sector. One outstanding aspect of their results 

was the apparent lack of agreement of the data produced. 1 

2 
Our objective here is to present the results of a study initiated in the Spring of 1974 and 

to draw particular attention to the d.i..ooicu.l:ti..eA 06 making ocu.Jr. COmpa..!'l.,Won.~. 

The study was limited to Intercity Passenger Transportation in the 48 contiguous United 

States. Only trip energy was to be considered. 

First, recent trend~ of fuel consumption in transportation and some of its sectors are 

discus·sed. Then the main ground-rules of the study are presented, and the subject of circuity 

is discussed. Source data and factors important to the analysis are described for the four 

transportation modes: airplanes, automobiles, buses, and trains. Modal energy efficiency com

parisons are presented, first for a few interesting city pairs and then in a generalized form 

as a furtction of city pair distance-. The difficulties of making fair comparisons are discussed 

in some detail. Finally, some concluding remarks and recommendations are tMde. 

2.0 TRANSPORTATION SECTOR ENERGY CONSUMPTION 

As a prelude to modal efficiency discussions, many authors emphasize the importance of pet

roleum as a transportation fuel. This paper follows the general line except emphasis is also 

given to the growth .tit.en~ o 6 .the Jt.ec.e.n,t pa.6.t. 

The transportation sector uses approximately 25% of the total U.S. energy consumption and 

has maintained this share despite an overall growth of.· 90% from 1950 to 1970
3

• However, the 

reduced use of coal has resulted in almost complete reliance on petroleum. Over 95% of the 

aector energy has been derived from petroleum~since 1960. 

The Bureau of Mines publishes statistics of the purchases of petroleum products by the Tran

aportation sector. 3 , 4 Their records give insight into the major users and grovth trends (figure 

1) •. Th~ data do not give exact modal consumption levels since small amounts.of each fuel type 

may not be used in vehicles of the indicated mode. Also, spillage and evaporation are included 

247 



in the data. However, some general trends are apparent. 

INERGY 
CONSUMPflON . 

M 

12 

1015 eru 10 

I 

I 

TOTAl.:\ , · . 

Sov?ca: l'eftren01 3 L IC ENGINE 
LIOUIF IEO GAS 

• HIGHWAY 
FUELS 

MOTOR GASOLINE I 
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Figure · i.- Consumption of Petroleum Products in the U.S .. 
· Transportation Sector, 1960-19731 

. . 
Purchas·es of highway related fuels dominate 

the sector. Since 1968, the increased use of 

auch fuels accounts for 96% of the total incre

ase in transportation consumption. Emission 

control devices for automobiles, growth of auto

mobile population: and the continued growth of 

the truck fleet are factors which contribute to 

this situation. Some of these may be transi

tory, apd therefore, recent trends do not 

necessarily provide a suitable basis for future 

predictions. Indeed, 1974*automobiles are already known to have better urban driving fuel 
. . . . . . ·s . 
efficiency than 1974 models. 

Purchases of distillate and residual fuels for railroads, vessels, and the military have 

been substantially constant in recent years. Clearly the associated modes a~e not pacing the 

growth in sector consumption. 

Consumption of aviation fuels increased annually up to 1968 but was substantially constant 

thereafter. However, these total levels mask the trends of individual aviation fuels and users. 

As shown on figure 2, military naphtha purchases from the domestic distribution system have 

-declined annually since 1968. · This complements the growth of kerosene consumption by all users. 

Commercial consumption of kerosene is the dominant growth trend. However, the .growth rates of 

the 1960's were not continued into the 1970's. Improved technology airplanes and reduced -market 

growth iate are considered to be significant factors. Growth predictions based only on the data 

of the 1960's clearly require close inspection. 

Finally. a breakdown of sector petroleum consumption is required. which identifies the part 

that supports intercity passenger transportation. In parti~ular, the intercity part of auto

mobile consumption is the pac_ing item. However, source data deficiencies preclude reasonable 

esti1Mtion. 
6 

A frequently quoted study makes a number of gross assumptions. We therefore 

consider its results questionable. 

• The 1976 average fuel energy level for new cars is 17.1 mpg; preliminary d~ta. 
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Figure 2.- User Consumption of Petroieum Products in the' 
Avi?tion Sector, 1964-19731 ' 
3.0 STUDY GROUNDRULES 

3.1 SPRING 1974 AND CITY PAIR ANALYSIS 

The modal performanfe levels presented in this paper are governed by consideration of actuAl 

round trip'city pair services for Spring 1974. Appropriate to this frame are the conservation 

procedures resulting from the 1973-1974 oil embargo. These include 55 mph highway speed limits 

and long range cruise airplane Mach numbers. As far as possible, equipment types, operational 

procedures, routes, and schedules reflect actual services. These rules were selected with the 

objective of providing a status for 1974 that will be widely accepted as a suitable base for 

improvement studies. 

Tui elty po.1.tu, were selected for detailed studies (figure 3). These city pairs were taken 

from a larger sample of 83 using the following criteria. Each city population exceeds one 

million. Also, passenger trains, bus, and air services exist between each city pair. Routes 

and cities cover the contiguous 48 state~ with trip distances ranging from . 100 - 2400 g~ea;t 

cl\c.le mll.u .in ~e.Monable .utC/Lemettt&. New York to Washington, and Chicago to St. Louis were 

eelected because they are serviced by advanced technology trains, the Metroliner and the Turbo

train, respectively. 

The city pair method was adopted because the modes can be compared doing specific origin to 
, 

destination transportation jobs. Also, issues such as equipment selection and route constraints 

are avoided since these are defined by actual services. Norm.ally, the results of city pair 

analyses are not generally applicable to wider populations. To overcome this difficulty, modal 

~oute distance trends were developed for the wider population of 83 city pairs. These trends 

were adopted and used to extend the detailed results of the 10 city pairs (figure 4). Thereby 
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generalized fuel utilization efficiencies were obtained as a function of grea~ circle trip 

distance for each transportation mode. These aspects are futher discussed later. 

COLLECT SOURCE AOlTrE DATA 
DATA 

I 
DETAILED STUOV OF ROUTE CIRCUITY 1974 (?PERA TIONS FOR TEN - TRENDS OF 

CITY PAIRS IJCITYPAIRS 
(FIG. 61 

• INSERVICE EQUIPMENT 
• ROl/TE CONSTRAI NTS 
•OPERATIONAL METHODS 
•SERVICE SCHEDULES 

l GENERALIZED 
MODAL CO MPARISONS 

VERSUS 
TRIP DISTANCE 

COMPARISONS FOR IFIG. 211 
CITY PAIRS 

ma: 1110201 

Figure 3.- City Pairs for Detailed Study 
Figure 4.- General Analysis Method 

3.2 COMPARISON UNITS 

Fuel utilization is expressed in terms of passenger gre~t circle miles per gallon. This 

pa~ameter gives credit only for productive transportation since p3ssenger great circle miles 

defines the job to be done betveen city pairs. Normally, modal route miles exceed the great 

circle distance even for the airplane which is subject to in-flight maneuvers. Such additional 

miles cause fuel to be burnt, and therefore, trip fuel was determined by route miles. F~stest 

service schedules were used to determine route distance for buses and trains. AAA Triptiks 

provided automobile route miles. Airplane maneuver and route allowances were taken from the 

Air Transport Association rules, which reflect airline operating experience. Only nonstop 

flights were considered, since on all city pairs the service frequencies of such flights were 

considerably greater than for . the bus and train modes. 

3.3 LOAD FACTOR 

toad factor is a system cluracteristic which directly impacts fuel utilization efficiency. 

An initial study objective was to apply load factors specific to · each mode on each city pair 

route. However, such data were not available for all public modes in the Spring of 1974. 

System ayerage load .f3ctors· for air are historically higher than for the other public modes 

(figure 5). Post emb3rgo lo~d factors for air and rail were significantly higher th3n previous 

levels at 60% and 53% respectively for Spring 1974. Bus system average 103d factors were 47%, 

250 

. , 

· , 



_,,_ ______ _ 

j · 

.. 

. ~lthough higher levels are typical of regions where bus freight revenues are sm.,11. Per.Jin& 

•availability of the correct data; results for individual city pairs were determined•• a fon,

tion of load factor. However, for summary comparison, the public modes were crcJ1t~J ~tth bO!•. 

Automobile statistics normally state occupancy levels rather than load factor, ~hS,h h 

subject to the uncertainties of seating definitions. Occupancy levels b~sed on surv~y J•t• 

were adopted for summary comparisons. For indiv.idual city pairs, results were d~t,·r:.lnc-,J •• • 

function of load factor up to 100% (five passengers). 

· lOAD 
fACTOR . " 

10 NOtE: 1974 lcvek are typical of 1pr1ng opefiltion1. 
not ann..al ••e<~es 

O 1940 1945 1950 1955 . 1960 1965 1970 1975 
YEAR 

Figu;e 5.'- LoaiFa~to~ by Mode °of Transportation, Selected 
Years 1939-1974 / 

3.4 EXCLUSIONS 

Energy consumption for system-related operations such as vehicle, terr.itn.1 t • . 111,l route 

maintenance were excluded. Also, the transportation energies of local tr.,•:,• l t ,, 1rnJ from 

terminals were not considered. Complete assessment would require deca i1 ,,,f ,-,~~ t n.1t ton of the 

travel population distribution relative to the modal terminals of each c ! t y. t t ,·,,uld be assumed 

that the city center is the population centroid and that only the airp li,n\.' rrr r ,,r::--,nce should 

be corrected for local travel from the city center to the airport. Such Cl'f 1 .-,· t l,•ns involve 

amall fuel increments for short trips (6% Los Angele·s to San Diego) but n1·1d h'. lt-lt" amounts 
0

for 

long trips. However, the approach was considered to be invalid,. parti(u:~rlv fdr th~ new cities 

that have not developed uniformly around the central business distri(t. 

4 .O CIRCUITY 

The ratio of route to great circle miles is defined as c1 rcu 1 tv • 11 h:h ctr cu 1 ty 1s associat

ed vith geography, and indirect routing for ground modes~ Air circut·t~· h •tr .. •ndy dependent 

on traffic: patterns arourid airports and enroute flight lanes. 

* Thia number appears to be high for buses and rail.--MITTAL 



The'significance of circuity to fuel utilization comparisons is seen as follows. Conven-

. tionally. airplane performance data and CAB statistics include the trip fuel and distance penal

ties of circuity. Thus, airplane data give distance credit only fer great d.Jr.cl.e ~U tJr.a.vel-. 

e.d, ye.t 6ue.l c.·oMumptiott 11.e.fie.c,a a.c.tu.a.l flown mile&. This bookkeeping system is clearly dif f

erent from that conventionally used for ground modes, where credit is normally given for all 

route miles. Howev~r,conversion to the airplane bookkeeping system is merely a matter of divid

ing route miles per gallon by route circuity. These differences in data bookkeeping are o6te.n 

oveJttoofz.e.d. 

A comparison of mode circuities based on examination of 83 city pairs is shown on Figure 6. 

The route miles for each mode were determined according to theground-rulesdescribed in Section 

3.2. Bus circuities were omitted for pictorial clarity since the levels are similar to auto-

mobiles except the band upper limit is somewhat higher. 

_At short trip lengths, passenger rail-circuities range fro~ 1.0 to greater than 3.0. As 

trip distance increases, the band width reduces; however, minimum circuities are seen to incre

ase to i.3. · These trends are a natural result of the large grid size of the AMTRAK network. 

Main freight lines give lower circuity levels but are not necessarily suitable for passenger 

trains. 

A~tomobile trip circuities range from 1.0 to 1.4 on short trips and 1.1 to 1.2 on long 

trips. These levels and trends reflect the small grid size and comprehensive coverage by the 

nation's highway system. 

Air is shown for reference only,since the inherent penalties are normally included in per

fortll4nce levels as discussed above. The line shown was obtained by application of ATA rules, 

which reflect airline experience. Circuities on short trips are greater than 1.5, but on long 

trips the levels are below 1.05. Currently available source data do not allow specific determ

ination of the individual circuities_ for the 83 city pairs. However, it is likely that a band

width exists around the line shown. 

A reasonable criticism of the comparison is that equal weighting is given for all city pairs. 

Perhaps the passenger traffic on highly circuituous rail routes is so small that the traffic 

weighted levels are close to the lower limit of the band. Unfortunately, city pair traffic 

density data are not available for all modes on each city pair. However. the argument may have 

merit since the dense traffic of the NE corridor would probably dominate the short trips. Rail 

circuities in this corridor are typically 1.0 t0 ·1.2. 
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S.O SOURCE DATA AND ANALYSIS FACTORS 

5.1 AIRPLANES 

The fuel efficiency of the jet transport airplane is affected by many variables. These 

include equipment type, configuration, mission range, paylo_ad, flight operation3l .procedures, 

and_ equipment condition. Source data are readily available from manufacture~'s performance 

documents and CAB reports. The latter are used extensively by other authors. However, the 

latest complete reports do not reflect the post-embargo load factors and operational procedures. 

Aiso, the CAB data are generally limited to average trip statistics for each model type, and the 

reported fuel consumption includes cargo, training, and non-revenue flights. Therefor~, the 

·performance of a particular mode flying a particular mission cannot be isolated. Ve.6p.lte the.6e 

UmU.o..tion1,, the ge.ne/ta.l ¢C.ope a.nd qu..ali.ty 06 CAB 1,ta.:tu.,Uu a1r.e. 6a.1t. ¢upe,u.01t. to tho¢e 06 otheA 

pauengeJL mode.6. 

Airline operations for spring 1974 were characterized by fuel conservation procedures which 

include long range cruise Mach number, higher seating levels and load factors, ne.ar optimum

cJUise altitudes, drag improvement .maintenance, and minimum reserves. Accordingly, this study 

accounts for these factors except that pre-embargo seating levels are assumed. 

For each airplane model, energy utilization efficiency_was calculated.as a function of ori

gin-destinati~n great circle distance (ATA range) and passenger loading. Long range cruise Mach 

numbers were adopted and a step cruise altitude procedure of 31/34/39,000 ft was applied for . 

ranges over 500 miles. This procedure was not practical for shorter trips where a constant cruise 

altitude was used with the altitude dependent on trip length. ATA rules ...,ere applied with 
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respect to reserves and allowances. Airplane weights and seating descriptions were taken· from 

manµfacturers' specifications. Average in-service seating leve1s were obtained from 1972 CAB 

26 •tatistics. These were assumed applicable to 1974 operations. 

Detailed results for the 727-200B and 747-200B airplanes are given on figures 7 and 8. 

These show fuel utilization efficiency as a function of ATA range and as a function of passenger 

loading. Solid lines are the performances at loadings up to specification mixed class seating, 

dashed lines are the performance levels for all-economy seating. Average airline seating cap

acity for 1972 operations is noted. Also, IDAximum brake release gross weight limits are identi-· 

fied (MBRGW) • ., 

PASSENGER 

N.Mt•JGAL 
30 

WL,.k:::::::==~: 

1000 2000 3000 4000 0 
ATA RANGE - N.MI. • 

50 100 
,ASSENGERS 

_Figure 7.- Fuel Ut!lization, 727-2008 [ 
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PASSENGER ! 
N.Ml. 0 /GAL. 

FUEL RESERVES AND ALLOWANCES 
PERATA .FORMULA . 

LONG RANGE CRUISE 

0 ...__.__~_,._____.__....._____, 
0 1000 2000 3000 4000 5000 6000 100 200 JOO 400 500 

ATA RANGE - N.MI. • ,4.SSENGERS 

Figure 8.- Fuel Utilization, 747-2008 

Similar results were developed for all the following airplanes: 

NARROW BODY 

737-200 
727-100 
727-200AJJV 
727-200B 
727-300 
707-320B,C 

DC-9-10 
DC09-30 
(DC-9-50) 
DC-8-55 
(DC-8-63) 

WIDE BODY 

(747-200B) 
(747SR) 
(747SP) 
DC-10-10 
(DC-10-30) 
LlOll 
(A300B4) 

For each city pair, in-service equipment was obtained from the May 1974 Official Airline 

Guide. Models in parentheses were not used during Spring 1974 on the ten city pair routes of 

this study. However they are included in figure 9, which sU1IUM.rizes the performance for all 

models. At full loads, the wide body airplanes are substantially more fuel efficient than the 

1tandard bodies because of the benefits of high-bypass engine technology. However, at reduced 

loads (below 200 passengers), .the standard body models are more fuel efficient since they can be 

operated at high load factors; Also illustrated is the fuel utilization trend when a given 
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airplane is flown less than maximum range. Performance improves slightly un~il at short 

distances flight maneuvers, climb procedures, and the weight penalties of reserves become 

significant, 
e FUEL RESERVES ANO AllOWANCES PEA ATA RULES 
e lONG RANGE CRUISE MACH 
e MIXED CLASS SPECIFICATION SEA TING 

"ANGE TRENDS 
10r----1_00"4 __ LO_AO __ FA_C_T_O_A __ __, 

a---~~!,~~•:!·r~ ~~~:~~ :ioY. 
10 

PASSENGER LOADING TRENDS 
AT 1000 NMI• 

A-•- Z (,-CIN(, HU<O~•O SOOY 
&.OW IYPAliS A.lTIO ru~so,~l'i : I MAX1~u.,. R~~C E &T ,u1.l \11xEO 

a CLASS •~~( NGEO ,ulO~O 

00--1~000--2~~-Joo-0-,-0-00-s~oo-o_G_ooo o 100 200 JOO 400 500 

ATA AANGE -NMI" PASSENGERS 

•STATlJTE MILES• 1.15 X NAUTICAL MILES 

Figure 9.-Airplane Fuel Utilization 

Finally, table 1 illustrates that calculated performance can provide close agreement with 

pre-embargo CAB statistics provided differences in load factor, seats offer~d, and operational 

procedures are considered. 

Table 1.- 727-200 Cclculations Compared Against CAB Data 
. ' . 

Flight Length= 498 Statute Miles• 

Pass 
Cruise Load St. miles 

procedure Passengers factor ~ 

Calculated data Long range 134 100% 36.2 
at Spec seating cruise Mach 

and near 

Corrected to avg. 
optimum 

123 100% 33.7 Ci altitude .g ! in-service seating, 

I 
Cl 1972 operations "f 
ti . 

Corrected to· avg. ~ 65.4 53.1% 19.2 Ol i 

C payload of 1972 plus j · 
a,; operations cargo 

Adjusted to · 0.84M 65.4 53.1% 17.5 
typical 1972 30 000 ft plus 

53.1%$ 
·cruise procedur': cargo 

• i Average performance 427 mph 65.4 
• I reported by U.S. average plus Cl ' .... 

,o · 
~: 
CDi 

t); 

airlines in 19 72 speed . cargo 
Altitude 
not 
rePorted 

•499 statute mil~ was the average 727-200 flight length 
by U.S. operator, in 1972 

• •Reference 26 
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5.2 INTERCITY AUTOMOBILES 

The fuel efficiency of intercity automobiles is subject to a wide range of population and 

operatfonal factors. These include: 

Size, weight, and model year distribution 
Highway speed 
Power options 
Driver habits 
Mechanical Condition 
Geography 
Traffic conditions 
Occupancy 

Adequate source data are available for some, of these factors but major source data defici- · 

-encies precluderigor~us analysis. Test results and reports published by the Federal Highway 

Administration (FHWA), . Dupont, and Consumer Reports define fuel mileage as a function of 

highw~y speed, weight, and model year. 7 •8 •9 1973 model year- data are shown on figure 10 for 

l~w mileage automobiles. The FHWA and Dupon; data agree. Consumer Report data show lower lev

els for their 340 miles trip tests due to variable speed and road conditions. 

SOURCE CONDITIONS 

FIT TO TEST DATA.I 17) CONSTANT 
-•FHWA TESTS !LEAST SQUARE} 

SPEED, 
0 40 MPH I LEVEL 
() 50 MPH DUPONT TEST (81 ROAD 

~ ~~:~~ J 

TJ.[l!J. ~0N~~i'.'?f E~i~uRNTS 191 ~P~1;sLE CURB WEIGHT 

4500~---,----~ ; 
FULL 
SIZE" 

CHEVROLET 
MOOEL 
TYPE 

IMPALA 

cooo f16;WgR~~D 
►~----+---+-""'--'. ! N_T..:;;~R.MEO IA TE" 

3500 _____ NOVA AND 

CAMARO 

LS 3000 

I 

COMPACT• 

".4TOTAL 
PRODUCTION 

-1972-

41.3 

27.0 

17.3 

$ 15 
0 

ROAO, ANO 
TRAFFIC 

2500 
I. ·, VEGA 14..4 C 

2 3 4 
VEHICU: CURS WEIGHT - 1000 LB 

Fig_ur_e !0,- Speed and_Weight Effects, 1973 Automobiles 

Similar data are available for other model years. 

2000 SUBCOMPACT• 

1500 
--,..IO,--__.I0_1__.00_1__.1_0 --',2-0 __,130 

WHEELBASE - INCHES 

• CX:,NSUMER REPORTS 
CLASSIFICATION 

' ► 3700 LB FLEET AVERAGE 
FOR 1971/1972 INCLUDING 
IMP'ORTS 

Figur~ 11.- Intercity Automobile Definition 

However, a tMjor difficulty is ~hat 

available statistics do not describe the population characteristics of automobiles used in 

intercity travel during 1974. Instead of considering all possible automobiles, this study 

concentrated on a range of weights (3700 lb - 4500 lb) and model. yea.M (1971/72) whi.c.h we11.e 

.beUe.ved to enc.ompa..~~ the. ave/l£tge. a.u.tomob.Ue. u.6e.d ht 1974 hiteJtu.ty .tlta.vel. A perspective on 

the weight range is indicated in figure 11. 

~ average highway speed of 50 mph vas selected to· be consistent with the 1974 speed limits 

of 55 mph. Penalties for air ~onditioning, driver habits, mechanical condition, and geography 
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were assessed collectively at 1.75 mpg. Additionally, Consumer Reports provided corrections 

··for . city driving conditions (figure 12). Application of thes·~ factors to the ten city pair 

tripe provided the vehicle road-miles-per-gallon trends of figure 13. Satisfactory agreement 

is shown with the 340 mile Consumer Reports test results. An interesting feature is that the 

aborter trips are subject to greater impact from city driving effects. 

Major analysis limitations derive from the 

aource data scarcities regarding population 

distribution, driver habits, mechanical condi

tion, and geography. However, FHWA is current

ly planning tests and surveys 
0

to provide data 

in these areas. 

Finally, an overriding feature of automo

:blle fuel utilization pertains to intercity 
., 

automobile occupancy. Surveys conducted in the 

NE corridor and the State of Kansas show good 

agreement and were used in this analysis (fig

ure 14). However• these data represent pre

embargo habits. The survey data of the Nation

al Personal ·transportation Study are considered 

to be unsatisfactory because of the sample size 

10 for trips greater than 100 miles. 
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Flgure 14.-Automobile 0 7cupancy Trends 
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5.3 INTERCITY BUSES 

The Ch.ss 1 bus operators do not foTIMlly r~port in-service fuel con_sumptions. Further, 

specific data for particular schedules, bus models, and operating procedures are not ayailable. 

The National Association of Motor Bus Owners (NAMBO) provided verbal quotations as follows: 

All Class I 
National Greyhound · 
National !railways 
Range of Seats 
Average ciass I seats 

.6.0 mpg 
6.2 mpg 
5.5 mpg 
34 to 57 
43 

Additionally, the authors have eXAmined substantial proprietary data that confirm the above 

mileage levels.* Accordingly, 6.0 mpg± 10% and 43 ~ea..a Welle used for all city pairs of this 

, study. In this respect the bus results are typical instead ~f being route specific. 

Consideration was given to the impact of reduced speed iimits from 60 to 55 mph. However, 

· Department of Transportation tests showed that mileage improvements were terrain dependent and 

11 small. 
, 

Therefore, the impact of reduced speed limits was ignored. 

Clearly the bus analysis is much simpler than the analyses of other modes. Yet the relative 

standing of the bus fuel efficiency could only be changed by a very large error in the numbers 

noted above. Hence, some simplification is justifiable. 

5.4 INTERCITY TRAINS 

Many other published analyses of in-service passenger trains are based on ·gross statistics 

compiled by the Interstate Commerce Commission and the American Association of Railroads. These 

data are subject to many anomalies and are probably not suitable even for gross analysis.Certain

ly they do not provide the intelligence necessary for the study of specific routes and services 

because of the attendant wide variations of equipment and terrain. 

For diesel electric locomotives, only two sources of measured fuel cons~mptions are avail

able in the public domain. One set was measured for the Empire Bu~lder in AMTRAK tests from 

12 Seattle to Havre, Montana. The other set was obtained by Southern Railroad during tests of 

the Southern Crescent on the Atlanta-Washington run. 13 

To apply these data to other routes, a semiempirical analysis model . was developed, which 

includes provisions for assessment of configuration details, route terrain, duty cycle, train_· 

accelerations, auxiliary power requirements, heating, and schedule speeds, (figure 15). The 

* Some of the TSC studies show buses in the range of 8 mpg depending upon cruising speed and 
the amount of highway driving involved.--MITIAL 
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model vas checked against the measured fuel data and found to be 3% low relative to the 

Empire Builder tests (figure 16) but was 20% low relative to tne Southern Crescent tests. 

Consequently, a banded estimate was made for each city pair of -0% + 20% relative to the model 

estimate of trip fuel. This technique was applied to trains on eight of the ten city pair trips. 

TRAINS (DIESEL) , 

CONFIGURATION 
SEMI-EMPIRICAL ANALYSIS 

e LOCOMOTIVEISl TECHNIQUE 

eCOACHES. PULLMANS. ETC - • AMTRAK, SOUTHERN RAILROAD DATA 
•WEIGHT, LENGTH, AREA •DAVIS EC.UATIONS 
eHEATING, AUXILIARIES 

♦ 

GRADE, DU!Y CYCLE CORRECTION 
♦ 

-ROUTE AND DUTY CYCLE START-STOP CORRECTIONS 
•SCHEDULE - . 
•ELEVATION PROFILE AUXILIARY POWER, HEAT 
e SPEED PROFILE 

I e tNROUTE STOPS 
CALCULATED FUEL CONSUMPTION 

TRAINS (OTHER) 

METROLINER - RICE ESTIMATE 1141 
1URBOTRAIN -~MTRAK QUOTATION (12) 

Figure 15.- Derivation of Train Fuel Consumption 

1. TRAIN DEFINITION 
2 SOP40 LOCOMOTIVES 
18 CARS 
TOTAL WEIGHT• 1560 TONS 

2. ROUTE DEFINITION. 
SEATTLE-HAVRE • 90JSM 
TRAIN RUNNING TIME• 19.1 HRS 
AVERAGE SPEED• 41 .J.MPH 

3. CALCULATED FUEL CO NSUMPT ION 
BLOCK FUEL (ZERO GRADE. CO NSTANT SPEED>• 1605 GAL 
BLOCK FUEL ( COR RECTED FOR GRADE. DUTY 
CYCLE. ENROUTE STOPS. HEAT, AUXILIARIES) • 3870 GAL 

4.. MEASURED FUEL CO NSUMPTION 
LOW-FIRE MEASURED FUEL s :3975 GAL 

I . MEASURED FUEL • 1.027 
CALCULA TEO FUEL 

Figure 16.- Boeing Dies.el Train 1:-nalysis Compared Against. 
Seattle-Havre Tests ' 

Inspection of the Empire Builder estimate shows that if the train could run under level 

track constant speed conditions, then the resulting trip fuel would be only 40% of the measured 

fuel (figure 16). Grade, duty cycle, auxiliaries, accelerations, and heating account for the 

· remaining 60i.. These penalties are often ignored in idealized train analyses. 

The remaining two city pair routes are serviced by the Metroliner and the ·Turbotrain. The 

14 
Metroliner estimates of Rice were based on converting Penn Central electricity charges . into 

gallons of fuel by assuming typical line and generation efficiencies. Boeing estimates confirm 

the Rice aMlysis. AMTRAK supplied the Turbotrain fuel consumption data. These were inclusive 

of operational service penalties. 

Train configuration data and fuel con~umptions ar~ summarized in table 2 for low fire 

(aummer) heating operations. Winter heating causes larger penalties; therefore, the levels · used 

here may be optimistic for spring operations. 

6.0 ENERGY EFFICIENCY COMPARISONS 

Before presenting the ~eneralized modal comparisons, it is necessary to review some of the 

underlying city pair data. 
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6 .1 .. CITY PAIR - MODl1.L EFFICIENCY COMPARISONS 

Since load factor data were not available for all public modes on each city pair service, the 

energy efficiency comparisons are shown plotted as a function of load factor. For consistency 

of presentation, the automobile performance is also shown versus load factor, assuming a seating 

capacity of 5 passengers. The round trip efficiencies are shown on figures 17-20 for four of ten 

city pairs. 
I 

Los-Angeles - San Diego (figur~ 17) presents a typical very short distance city pair. The 

bus is the most energy efficient mode by a wide II13rgiri as it is for all city pairs. The train 

shows up well because it is an all-coach train. The automobile suffer.s from a significant frac

tion of city driving, while airplanes suffer from the high allowances which ATA rules apply for 

such a short distance. 

300----...---,.------, ----..--------.-------=--::--~,.,..., 
I 'OEWISEAT I FLOOR AA EA 

'• 

MOOE GAL lSEATi ILB l : .-SEAT tFT21 

AIR 17.os . ,o.09 , 625 . 926 I 6 .64 . 8 . 19 

AUTO 1115 . 380 , 750 ..... 90015.5 · 6. t ~---- -- - ·· --· BUS j 0. 79 . 0 .96 · 630 I 5.6 

TRA1Nho . J 6 · 2wo , 12.c 

F1~~rt1 18,._ Modal Efficiencies Versus Load F;ct;,< 
· N~w York-Washington l 

I 300.-----.---.---....,...--.., 
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•• 25 SO 1S 100 
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Figure 17.- Modal Efficiencies Versus Load Factor,] 
Los Angeles-S.m Diego / 
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Fig~re 19.- Modal Efficiencies Versus Load Factor,( 
. . Portland-San Francisco/ 
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Figure 20.- Mqda/ Efficiencies Versus Load Factor, 
Miami-Los Angeles 

_The significance of bandwidth for the modes is as foliows. The bus upper limit is associat-

ed with 6.6 mpg, the lower limit with 5.4 mpg. The train's upper _limit is derived using our 

semi-empirical prediction technique, while the lower limit comes from our fuel usage pre.licition 

plus , 20 percent. ~e 3700-lb and 4500-lb cars define the upper and lower limits of the auto 

band. The upper and lower limits for airplanes are the best and worst ai~planes on that route; 

also shown is the weightedaverage based on number of flights and available seats. 

The table adjacent to the graph shows that the bus OEW per seat is the lowest for all -modes. 

The train, with 4000 lb/seat, looks heavy but in relity is one of the better trains. 

NJw York-Washington (figure 18) shows autos and the train equally efficient. The train 

efficiency suffer~, in the opinion of the authors, from the fact that the Metr~liner has a severe 

duty cycle; it frequently speeds .. up to 100 mph and then slows down to SO or 60 mph due to track 

limitations or oncoming trains. Both automobiles and airplanes show up better than for Los 

.Angeles-San Diego. 

Note the low OEW per seat of the Metroliner; only the Turbotrain (Chicago-St. Louis) with 

1700 lb/passeger has a lower OEW for the 10 city pairs studied. 

Portland-San Francisco (figure 19) is a typicil ~edium distance city pair, showing autos, 

train and airplane are close together. The train trip involves riding three separate trains 

in each direction. Tvo of the three trains have conventional OEW _per seat levles for cross- . 

country trains. One train, the Fl.olt.-icli.a.n, ha...l e.x.c.ept.i.ona .. lly high level.& 06 20,600 lb pell ~ea..t. 

6.2 MODAL FUEL UTILIZATION VS RANGE 

The city pair data were used to derive generalized trends versus range. This was done by · 
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assuming a 60 percent load factor for the public modes while automobile ~ccupancy was varied 

as a function of range. For a given city pair and a particular mode, say the train, the 

circuity used in the calculations was known. The train efficiency for that city pair distance 

vas now adjusted, first by assuming the lowest circuity at the range, then by ass~ming the 

highest. Doing this for all city pairs produced ten points through which the upper limit of the 

train efficiency band was faired and similarly 10 points defining the lower limit of the ~and. 

The bus and auto bands were obtained in a similar manner. The airplane band simply was faired 

through the best .and worst points at each range since the ATA allowances and penalties are 

typical for e~ch range • 

. Figure 21, s_o obtained; shows for Spring 1974 that buses are most energy efficient~ Trains, 

automobiles and airplanes have comparable efficiencies except at the shortest distances where 

some trains tend to be better. 

It . sho.uld be borne in mind that the. public modes serve fu:ti..ttctly diooeJt.e..nt ma.Jr.h.e.-t.6 (figure 

·22). &t6u are most'l.y used on !)holtt futa.rte..e6 while trains are mostly used in high density city 

corridors I which have relatively short distances between citie·s. Ai.lt.pla.nu, on the other hand 

~re the predominant public carrier mode at me.cU.um ~nd long clwta.ncu, having a national average 

trip distance of about 700 statute miles in 197, 
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Figure 21.- Boeing Analysis - Modal Fuel Utilization 
· Venus Range 

40 

20 
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1000 . • OUTSIDE 
OVER USA 
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Figt1re 22.- P~rcent of Trips by Common Carrier 
Versus Trip Distance - 1972 

One final commentary on trains. It can be agreed t_hat the U.S. passenger trains of Spring 

1974 show the results of many years of neglect. Better fuel efficiencies are achieved in other 

~ountries than are shown in figure 21. For example, the authors calculated 110 great circle 

paasenger statute miles per gallon for the Japanese Tok.Aida train at 60% load factor (Tokyo

Osau, 252 Great Circle Miles, 320 Route St.1tute Miles). On the other hand, such trains cover, 
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by. U.S. standards, relatively short distances in densely populated areas. Furthermore, they 

req~ire low-curvature rights of way and roadbed qualities which are not available on current 

AMTRAK routes. These limitations adversely affect the fuel efficiency realized with advanced 

technology AMTRAK trains such as the _Metroliner and Turbotrain which are included in 'this study. 

Nevertheless, foreign train systems show what can be obtained with ·available technology if the 

required rights of way and maintenance levels and their associated funding are provided. 

7.0 DIFFICULTY OF MAKING FAIR COMPARISONS 

The results shown in figure 21 do not conform with many previously published comparisons. 

This is not surprising since, as far as is known, no other study uses the same ground-rulesand 

analysis methods. 

· ·A JMjor difficulty for users and readers of published comparisons is that many authors do 

not state the bases of the results. Nutter, referring to twelve other energy efficiency compar~ 

isons, showed the large differences in the literature.
1 

He was un~ble to resolve the differ

ences, mostly due to lack of precise inforoation on ground-rules,assumptions and methods. 

Even if modal efficiency data were calculated t·o clear and consistent ground-rules~ it is 

incumbent on the reader to consider carefully whether these data are applicable to the problems 

for vhich he seeks solution. Unfortunately some papers have been widely quoted, though it 

should have been clear th.at a.pp.tu a.nd OIL.a.ngu a11..e c.ompa.Jt.ed a.n,d that .the Jt.Uu.la Me iYU1pp.Uc.a.

ble. to the p1t.oble.m a,t ha.nd. 

Table 3 shows a rearrangement of Nutter's 

tabulation with passenger miles and seat miles 

per gallon comparisons grouped together. In 

addition, we include data from the recently 

---------.. ------· 

16 published Project Independence Report. The 

only objective of showing all these data t·ogeth

er is to emphasize that it is incumbent on 

authors and readers alike to understand the 

limitations, value and applicability of any 

particular comp~rison. Many published analy-

1ea vill not withstand close scrutiny and can

not be considered as fair comparisons. 
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The following . subsections specifically identify a number of pitfalls so that future 

authors and users of data may be forewarned. 

7 .1 IMI()RI'Ai.'CE OF TIME PERIOD 

One important ground-rule is to define for what point in time the . data are calculated. In 

our study, data for Spring 1974 are desired. Therefore equipment actually used in the Spring

of 1974 was used in the calculations. 

However, no data were available for several factors for Spring 1974. Automobile occupancy 

is one example. The most recent statistics were for the years 1968 an~ 1969, and the ~ssumption 

was made that these statistics we.re still valid. Similarly, there were no data available for 

the average number of .seats in each of the airplane types flown in Sprin$ 1974. The latest 

available d~ta were used, even though it was known that the oil embargo had resulted in higher 

numbers of seats for ~lmost all types of aircraft. 

·More severe problems are found in a number of published comparisons which base aircraft fuel 

efficiency on 1972 CAB statistics. The signifcant changes in aircraft operating procedures and 

the increased load factors make the 1972 statistics invalid for the post-embargo period. Yet 

1972 CAB statistics have often been used in comparisons pertaining to future policy matters. 

7.2 GROSS NATIONAL STATISTICS 

Another problem is the use of gross national statistics. As has been pointed out, trains 

and airplanes serve distinctly different transportation sec_tors. · Clearly, gross national stat

istics for these modes do not provide a suitable basis for analysis of any particular route. 

Particularly dubious are those estimates derived from different sources, e.g. total revenue 

passenger miles from a government statistic and total fuel consumed from a period-ical. 

In spite of these deficiencies,published comparisons based on gross na.,tlorutl ~ta.ti.,,t,t.i.c..6 

have 1r.ec.e).ved. c.o~-ldeJta.ble publ-i.uty -ln -.tlte 11.ec.ert-t p(lA.t. 

7.3 IDEALIZED OPERATIONS 

Another pitfall frequently encountered is the use of .i.dea.Uze.d dctta. 601t. one mode and a.ctu.a.l 

ope.Jta.t,i.ottal. dctto. 601t. a.no.thu. Figure 16 shows 3975 gallons measured for the Seattle-Havre, 

Montana trip. However, the same train traveling the same distance but on a straight and level 

track at constant speed "Would have used only 1605 gallons. Ad.ding the several scheduled stops 
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enJ"oute would increase the "idealized" consumption.to approxilillltely 1700 gallons, which is sig

nificantly lower than the actual consumption of 3975 gallons. thus the frequently quoted effi

ciencies for a start-stop cycle are an invalid approxi~ation for true operations. 

This pertains in principle to all modes. ~ircraft, for instance, must contend with queuing 

both in the air and on airports as part of their normal op~rations. The ATA enroute allowances 

do account for this ~psect. 

7.4 · UNITS OF COMPARISON 

As explained above,passenger. great circle miles per gallon are used for comparison in this 

paper. Other literature uses either seat route miles per gallon or passenger route miles per 

gallon or equivalents thereof such as BTU's rather . th.an gallons. 

The use of available seat miles per gallon leads to high fuel efficiency values since a 100 

percent load factor is implied. However, there is evidence that available seat miles per gallon 

not infrequently have b~en based on the fuel consumed with an average load factor and the avail

able number of seats: ·clearly an incorrect procedure. 

Where passenger miles per gallon were calcualted, it frequently was overlooked that the 

CAB lf.epow total ouel u.Hci, Le.. 00/f. pMHngeM plu.-6 61t.ugh,t c.OJtJUe.d. This number · is then · 

comhined with total revenue passenger miles to ob.ta.ht 6uel e.o6~c.1...enc.y: agcun in p,t.i.nuple an ht

coJVt.ed . plLoc.edUILe. Also, and more importantly, a fuel efficiency in terms of passenger.miles 

per gallon means nothing if the associated load factor and number of available seats are not 

quoted. 

Finally• i .t. should be realized that all these fuel efficiencies are based · on the finished 

product coming out of the refineries such as gallons of kerosene ot BTU's of kerosene. A case 

can be made th.at it would be inter~sting for national economic studies to base fuel efficiency 

on the barrels of crude required to pro~uce the finished product. However, a serious problem 

lies in the fact that refineries do ha.ve ~ome de.g,'tee 06 oleubili.ty in .thUIL p!t.oduct Une break

down. This flexibility tends to be greater for the newer refineries. The situation .is futher 

complicatedly the wide variations in crude characteristics. Therefore, the use of barrels of 

crooe injects significant uncertainties in the calculation of fuel efficiencies. 

7.5 .CIRCUITY 

Thia subject was discussed in Section 4.0. However, circuiti.es for ground and air modes are 
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fundament8lly not quite comparable. While aircraft can fly direct- non-stop routes, highways 

and railroads were deliberately so laid out that they serve the main populations_ centers on any 

route. Thus highway and railroad circuities are, in part, higher by design. This deliberate 

policy is, however, a disadvantage for the ground mode traveler on longer distance trips. 

8.0 CONCLUDING REMARKS AND RECOMMENDATIONS 

The authors set out to produce 6<UA en~~gy e.66iue.ney eompalU.6on/2 601t. :the Sptu.ng 06 1914 

,o~ U.S. intellc.Utj pa...s~engeJL .tlr.a.n/2po!Lta.tion modu. The reader must carefully decide whether 

"" and to what extent" these data are applicable to his problems. 

Certainly it would be incorrect to use these data across the board for policy making. 

Policy mak_ing implies a choice between different broad sc~narios for the future. This paper 

does not touch upon the future. All passenger transportation modes can improve their fuel 

efficiencies, alth?ugh probably to different extents. No ~suchspeculations are made here. · 

Fuel eUiueney ttJill be.· only one. 6ae-to1t. among many ,du.eh w.lU de.6,lne. .the 60Jtm 06 6<.Ltwt.e. 

pa.64 eng ell .tlr.a.~ polt..ta.tio n .& y.&.t~ • 

Finally, the authors recommend that the appropriate government agencies carefully consider 

the gaps in our current insight of intercity passenger transportation fuel efficiency. A further 

recommendation is that current methods of collecting statistical data be updated to improve 

· that insight. 

9.0 NEW EQUIPMENT FOR AMTRAK 

This paper does not seek toa:ldress the subject of the improvement potential in the various 

modes. However, currently incomplete studies of the subject suggest that railroad passenger 

transportation may have been put in an unfavorable light by selecting Spring 1974 as the. time 

for comparison! In the recent past, AMTRAK has ordered about $250 million worth of rebuilt or 

new equipment, both locomotives and cars. This includes f number of light weight coaches (SO 

tons weight) with 84 seats per coach, which is high density seating ~ompared to existing 

intercity railroad equipment. 

These coaches may allow significant fu~l efficiency improvements on the short routes where 

all-coach service would be acceptable. Estimated improvements for all-coach trains are shown 

in Figure 23. It should be kept in mind that this figure strictly addresses the technical poten

tial. Whether the high density seating will find public acceptance on other th~n short trips 
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remains to be seen. Also, many short distance city pairs are serviced by long distance, full

aervice trains; the potential for improvement of these trains may be less than is shown here. 
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Section VI



.. 

.. 
A BRIEF ECONOMIC ANALYSIS OF THE AMTRAK ARRQWHErul TRAIN (1977) 

After reading the Minnesota Department of T!ansportation report on the 

Amtrak "Arrowhead train, II several topics sugges·t .discussion from the economic 

point of view. 

Perhaps to list them numerically and explore each in turn is the easiest way 

to develop the commentary. 

/,) Rearranging the data for revenue passengers on a calendar year basis, there 

has been a substantial increase in "Arrowhead train" usage between the first nine 

months of 1977 as against the same period in 1976. 

Table 1 

~ REVENUE PASSENGERS 

Month 1976 1977 -. 
January 2,209 1,888 
February 1,963 3,407 
·March 2,271 4,625 
April 3,461 5,329 
May 2,345 9,566 
June 2,278 10,442 
July 2,776 9,643 
August 3,226 9,914 
September 1,954 7,077 

~AL 22,483 61,891 

Note that the monthly pattern for 1976 is rather haphazard with that of 1977 

showing the "summer months curve" characteristic of other tourist-travel data for 

th~ state. This pattern is characteristic of automobile, airline and expenditure 

patterns. It appears · that during the year 1977 the "Arrowhead train" has shown 

some maturing as a functional alternate mode of travel. The size of the increase 

plus the pattern of usage would suggest this. New car capacity and the extension 

of the line to a Dulut~ terminal must have been helpful in achieving this. 

Another way of .showing Amtrak's maturing as a tourist and travel facility is 

to take the two strongest summer vacation months for thz::ee calendar years and . 

compare the onland)commercial competitive modes of bus and rail. 
J . 



. 
1975 July 

August 

July_ 
August 

1977 July 
August 

, 

Tab.le 2 

Ticketed Passeng:ers 

Bus 

19,353 
20,·992 
40,345 

17,839 
17,730 
35,569 

15,139 
15,521 

· 30,660 

As 

1975 
·1976 
1977 

Table 

Amtrak 
Percent 

. . 
Amtrak 

3,885 
5,665 
9,550 

,, 

3,321 
3,971 
7,292 

10,522 
10,789 
21.,31_1 

3 

Usa9:e 
of Total 

19.l\ 
17.0% 
41.0% 

Total 

.• 

49,895 

(Burning Ban) 

42,861 

51,971 

i 
The evidence of Amtrak penetration is highly evident. The slump on total 

passen~ers in 1976 is mainly attributable to the "burning ban." 

J.)Operating expenses have risen dramatically over the two periods of comparison. 
f,\O'rlJ.~/,/ 

It looks like there are rough levels of expense: (a) $68,000, (h} $100,000, 
/l 

and (c) $135,000. See Table 4. 

Table 4 

Operating Expense 

Month 1976 1977 

January $ 68,195 $ 94,907 
February 67,899 109,269 
March 67,673 108,764 
April 68~059 132,733 
May 67,847 128,182 
June 66,998 130,708 
July 96,111 124,973 
August 96,217 131,411 
September 100,776 149,532 

This heavy cost increase becomes more apparent when seeri-on an accumulative 

basis: 



Table 5 

Accumulative Operating Expense 

Month 1976 1977 · 

January $ 68,195 $ 94,907 
February 136,094 204,176 
March 203,761 312,940 
April 271,826 445,673 

·:May 339,673 573,855 
June 406,671 7~4,563 
July 502,782 829,536 
August 598,999 960,947 .. 

· September 699,775 1,110,479 , 

. The $410,704 increase in accululative oper~ting expenses in the nine months 

comparison eats up the 39,408 passenger revenue increase during the same period. , 

If the monthly expense during the first nine months of 1977 had been at $68,000, 

the .expense per passenger wculd have been $9-89 and at $100,000/month, it would 

have been $14.54. As of September 1977, expense/passenger is $17.94 and as the 

passenger curve declines to the end of the year, the expense/passenger will 
. 

increase. 

The Department of Transportation report does not explain the heavy increase 

in expense but unless it is in nonrecurring items for upgrade, it seems inordinate. 

~3.) Because the pattern exhibited by the usage data suggests tourist-travel 

connection to be an economic life line for the "Arrowhead train," some increased 

usage techniques suggest themselves: 

.1) General promotion and marketing 

2) Group activity usage development 

3) Seasonal events develop~ent 

4) Product improvement 
s.) J:~rtova...!..111~ ,lea.s, e./. 5.J-0.Je e.-.....~l4}N~S us-a"t::-. 
The-opinion on Amtrak service given by the seven-day passenger survey shows 

"Novelty'' as :the main response for usage. Becaose this is a disappearing element 

thro~gh time, other reasons for usage must be strengthened. It would seem that 

the increased usage techniques given above -would be helpful in arriving at this 

end. 



.- . 

. 1•) Th.e importance of the tourist-travel business to the Duluth economy is 

reflected in the total dollars receipts in hotel and lodging facilities by 

quarters (1976). 

, 

Table 6 

Duluth Hotel Receipts (1976) 

Quarter 

· 1st 
2nd 
3rd 

. 4th 

Dollars 

$1,939,000 
2,352,000 
3,309,000 · 
1,983,000 

$9,583,000 

Source: Minnesota Department of Revenue 

· '34.5\ of the business is in · the 3rd Quarter. 

The Duluth pattern is not characteristic o~ other major cities in the state: 

Table 7 
HOTEL RECEIPTS (1976) 

in Thousands 
by Quarters for Major Cities 

1st 2nd 3rd 4th --. 
Minneapolis 11,777 11,581 11,691 11,656 
~chester 6,399 5,593 6,154 6,452 
Bloomington 4,768 4,715 4,985 5,019 
St. Paul 3,502 3,489 3,363 2,883 

Source: Minnesota Department of Revenue 

The other cities maintain a rather even seasonal distribution. 

The main conclusion drawn from the points presented here would be that the 

•Arrowhead train" during the year 1977 began to become an economic link to the 

City of Duluth, tied IOC>st directly to the tourist-travel industry during the 

summer months. It s~ould be remembered that an extension of travel activities by 

seasons will alter the pattern • . Skiing would be a good example of this kind of 

alteration in seasonal pattern and growth development in passenger count. 



The rapid growth of operating expense is some cause of alarm if ·in the main 

it constitutes fixed costs. 

No attempt was made in this review to deal with the subjects "of passes and 

subsidies as they impact on oper.ating costs or intermodel competition because 

these are matters of .policy decision. 

. . 

, 
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N-ITRAK 

"Arrowhead Train" 

Minneapolis-St. Paul Duluth-Superior 

The Rail Passenger Service Act of 1970 authorized the National Railroad Passen
ger Corporation {Amtrak) to manage the basic national rail network and to be 
responsible for all intercity passenger train operations. Section 403(b) of 
the Act provided that states could request from Amtrak intercity passenger 
service to cities off the basic nationwide system. Originally, legislation 
called for a· 2/3 state subsidization of the 403(b) trains' operating deficit. 
Amtr_ak receives federal funding for its share of the deficit. This share was 
changed to a 1/2 (50%) state - 1/2 (SO~o) .Amtrak distribution in October, 1976 

· · by the Amtrak Improvement Act of 1976 Public Law 94-555. 

In 1973 ·, the Minnesota State Legislature appropriated $100,000 to the Minnesota 
Department of.Public Service (Min~"l. Laws, Chap. ·209, Sect. 1 (1973) to contract 
with Amtrak for rail passenger senrice between Minneapolis-St. Paul and Duluth 
pursuant to Section 403(b) of the Rail Passenger Service.Act. The bill which 
·called for the initiation of intercity passenger service within the bie~J1iun 
beginning July 1, 1973 was coauthored in the House by Willard Munger, Duluth; 
Fred Norton, Walter Hanson, St. Paul; Irviri Anderson, International Falls; and 
Don Samuelson, Brainerd. Senate sponsors included Roger Moe, Ada; Hannon Ogdahl,· 

. Minneapolis; and Ralph Doty, Duluth. 

The $100,000 proved inadequate to cover the State's share of the expenses for the 
one-year demonstration service. Upon request from Minnesota and Wisconsin, the 
Upper Great Lakes Regional Commission granted $200,000 in April of 1975 for the 
interstate project. 

The Minnesota Department of Public Service negotiated· a renewal contract . for the 
Arrowhead from April 1, 1976 through January 31, 1977. Appropriations included 
$300,000 from the Legislative -Advisory Corranittee and $100,000 from the Upper 
Great Lakes Regional CoITID1ission. During this contract period, several changes 
in billing occurred. Incentive payments paid to Burlington Northern by Ai~trak 
were discontinued in September, 1976, when the BN-Amtrak contract was renegotiated 
disallowing such incentive payments. In October of 1976, the cost share base was 
changed by federal legislation from 2/3 (66.6n) to 50% state share. 

The Minnesota Department of Transportation was established on November 8, 1976. 
V.linn. Stat. §174.01 (1976). Responsibility for Amtrak operations transferred 

· from the Public Service Commission to the Department of Transportation (Minn. 
Stat. §174. 05, Sec. 6 (3) (1976). · .. 

In a supplcmentary ·agreement dated June 20, 1977, Amtrak and Mn/OOT agreed to con
tinue train service from February 1, 1977 to June 30, 1977. The 1977 Legislature 
allocated $255,000 for the five month extension, and $69,051 to cover past Jcficits 
under the 1975-76 and 1976-77 contracts (Miru1. Laws, Chap. 087, Sect. l, Sub. 1 
(1977). . 



The 1977 Legislature appropriated $650,000 fo~Amtrak for fiscal year 1978. Ar1 
additional $650,000 is available for fiscal .year 1979; however, this amotmt 
must be authorized by the Governor of the State of Minnesota before ftmds can 
be released for the subsidy. (Minn. Laws 1977, Chap. 454, Sec. S, Subd. Z(d). 

A second supplementary agreement (July 1, 1977) to the contract dated April 1, 
. 1976, as amended June 20, 1977, extended services.beyond June ·30, 1977, for not 

more than one year or tmtil a new agreement could be executed. Under the tenns 

.. 

of this agreement, for Fiscal Year· 1978, the total amollllt of the State's appropri
ation is $650,000 • 

-.·. 
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COMMISSIONER 

_Zeeland 

STATE HIGHWAYS BUILDING, 425 WEST OTTAWA PHONE 517-373-2090 
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COMMISSIONER 

Ann Arbor 

POST OFFICE BOX 30050, LANSING, MICHIGAN 48909 

JOHN P. WOODFORD, DIRECTOR 

_J~nuary 5, 1977" 

National Conference of-State Railway Officials 
Rail Passenger Corrunittee 
403(b) States 

Enclosed is a comparison of all Amtrak 403(b) trains for July 1976-June 1977. 
Please keep in mind that all the trains are not comparable. For example, 
Philadelphia-Harrisburg and Detroit-Jackson are .commuter trains, while 
Oetroit-Buffalo · is a long-haul train with full _ dining and baggage service. 
However, the figures will make an interesting analysis and. we appreciate 
your cooperation in providing them. 

Please let me ' know any reaction you have and if we should pursue some 
course of action with Amtrak as a result. 

cc: Cliff Elkins 

Sincerely, 

'"fv &Qu:,~~c~r..L·'-~~ 
William L. Barwis, Ch~irman 
Rail Passenger Committee 
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403(b) Composite (.\11 Sta-tes) 

7 /76. _. 6/77 

Revenue · 

Passenger 
Dining & Buffet
Other · 
TOTAL REVZNUE 

Expense 

RR Costs billed to NRPC 
(ATSF, Co~rail, ICG, GTW, 

D&H, Bur i'ington) 
RR Incentive 
Dining & Buffet 
On-board Service attds •. 
Facilities 
Depree iat ion 
Adninistration 
Interest 
Cl~ims Liability 
Other 
TOTAL :::xpz:1s2 

Incor:e/(Deficit) 

Adjustments 

Net Income/(Deficit) 

# of Passensers 

# of Train Miles 

Deficit/Passengers 

Deficit/Tr~in Miles 

6,324,074 
577,321 

66,796 
6,968,191 

10,592,489 
368,258 
743,279 
532,606 

4,536,463' 
591,252 

-490,886 
445,062 
197,458 
332,102 

18,829,853 

(11,861,667) 

(28,917) 

(11,890,584) 

847,040 

1,630,709 

$14 •. 04 

$ 7.29 

Distribution 
P~rcent 

90.76 
8.29 
0.95 · 

.. 100.00 

56.26 
1.96 

· 3.95 
2.82 

24.10 
. 3.14 
2.60 
2.36 
1.0,4 
1.77 

100.00 



) 

Revenue 

Passenger 
Dining & .Buffet 
Other 

. . TOTAL REVENUE 

Expense 

Minnesota 403(b) - 7/76·6/77 

Train #'s 760-761 

373~858 
38,307 
14,300 

426,465 

RR Costs billed to NRPC 
·Burlington · . 1,000,324 
Burlington Incen. 56,497 
Dining & Buff et 22,985 
On-board Service attds. 52,765 
Facilities 81,568 
Depreciation . 57,047 

_,,,..,.,. 

Administration . 1,200 
Interest 
Cl a in1s Liability 14,310 
Other 10,000 
TOTAL EXPENSE 1,302,696 

lncome/(Deficit) (876,231) 

Adjustments 

Net Income/(Oeficit) (876,231) . 

I of Passengers 59 ,025· 

# of Train Miles 106,096 

Deficit/Passengers 14.86 

Deficit/Train Hiles 8.2_6 

Di-stribution 
Percent 

87.67 
8.98 
3.35 

100.00 

76.79 
4.34 
1.76 
4.05 
·s.26 
4~38 
0.55 

1.10 
0.11 

100.00 



Illinois 403(b) 7/76-6l77 

Train #'s - (370/372-371/375), (346/348, 347), (300, 305, 
308), (380/381) 

Revenue 

Passenger 
Dining & Buffet 
Other 

- TOTAL REVENUE 

Expense 

RR Costs billed to NRPC 
ICG RR, Burlington 
Incentive (Burlington) 
Dining & Buffet 
On-board Service attds. 
Facilities 
Depreciation 
Administration 
Interest 

. Claims Liability 
Other 
TOTAL EXPENSE 

Income/(Deficit) 

Adjustments 

Net Income/(Deficit) 

# of Passengers 

I of Train Miles 

Deficit/Passengers 

Deficit/Train Miles 

1,906,267 
144,736 
13, 145 

2,064,148 

3,203,267 -
174,592 
190,879 
189,074 

1,804,441 
241,325 
174,486 
202,232 
56,658 

--
6,236,954 

(4,172,806) 

(59,486) 

(4,232,292) 

244,426 

554,070 

17.32 

7.64 

Distribution 
Percent 

92.36. 
7.01 
0._63 

100.00 

51.35 
-2.80 
3~:06 . 
3.04 

28.93 
3.86 
2.80 
3.25 
0 .• 91 

100.00 



• 

) 

New York 403(b) 7/76-6/77 

Train #'s 68/69, 69/72, 63/64 (not included, ~ee Mich 403(b)} 
.. 

Revenue 

... Passenger 
Dining & Buffet 
Other 

· TOTAL REVENUE 

Expense 
, 

RR Costs billed to NRPC 
Delawaie & Hu~son, Conrail 
Delaware & Hudson Incentive 

· Dining & Buffet 
On-board Service attds. 

-Facilities 
-Depreciation 
Administration 
Irfteres t 
Claims Liability 
Other 
TOTAL EXPENSE 

lncome/(Deficit) 

Adjustments 

Net Income/(Deficit) 

I of Passengers 

I of Train Miles 

Deficit/Passengers 

Deficit/Train Miles 

1,186,158 
157,853 

2·,643 
1,346,654 · 

2,762,629 
51,672 

. 220,350 
79,631 

479,850 
54,242 

109,072 
45,021 
39,539 
7,548 

3,849,554 

(2,502,901) 

30',569 

(2,472,332) 

143,716 

278,902 

17.20 

8.86 · 

Distribution 
· Percent 

. 88.08 · 
11.72 
0.20 

100.00 

71.78 
1.,34 
5.72 · 
2.07 

12.47 
1.41 
2.83 
1.17 
1.03 
0.20 

100.00 



• Michigan 403(b) - 7/76-6/77 

Train# 373/374, 364/365, 63/64 

'---- Distribution 
-Percent 

Revenue 

Passenger 2,024,373 90. 55 . 
Dining & Buffet 175,609 · 7 .86 
Other 35,621 - ·1. 59 
TOTAL REVENUE 2,235,603 ·100.00 

Expense 

RR Costs billed to NRPC 
Conrail, GTH 2,368,948 43,33 
GTW Incentive 85,479 L56 
Dining & Buffet 227,150 4.15 
On-board Service attds. 190,290 3.48 
Facilities 1,794,439 32.83 
Depreciation _ 152,230 2.79 

C> Admi ni stra tion 146,615 2.68 
Interest 127,246 . 2.33 
Claims Liability 59,579 . 1.09 · 
Other 314,554 5.76 " 
TOTAL EXPENSE 5,466,546 100.00 . 

Income/(Deficit) (3,230,943) 

Adjustments 

Net Income/(Deficit) (3,230,943) · 

# of Passengers 203,·573 

I of Train Miles 435,452 

Deficit/Passengers 15.82 

Deficit/Train Miles 7 .42 : -



California 403(b) ~ 7/76-6/77 • 
Train D's 773/774, 776/779 

Revenue 

Passenger 536,237 
Dining & · Buffet 60,816 
Other 1,087 · 
TOTAL REVENUE 598,140 

_Expense 

RR Costs bi l red to rlRPC 
AT & SF .1,009,206 

Dining & Buffet 81,915 
On-board Service attds. 20,846 
Facilities 330,148 
Depreciation 86,408 
Administration 44,697 
1nterest 70,563 
Claims Liability 17,954 
Other 
TOTAL EXPENSE 1,661,741 

lncome/(Deficit) (1,063,601 ) 

· Adjustments 

Net Income/(Deficit) (1,063,601) 

I of Passengers 101,300 

I of Train Miles 95,200 

Deficit/Passengers · 10.50 

Deficit/Train Miles 11.17 

Distribution 
Percent 

· 89. 65 
·10.17 

.18 
100.00 

60.73 

4.93 
1.25 

19.87 
5.20 
2.69 
4.25 
1.-03 

100.00 
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Pennsylvania 403(b) - 7/76-6/77 

Train #'s 627, 610, 605, 621, 623, 624 

Revenue 

Passenger 
Dining & Buffet 
Other 

. TOTAL REVENUE 

Exp~nse 

-RR Costs billed to NRPC 
Conrail/Amtrak 

Dinirig & Buffet 
On-board Service attds. 
Faci 1 it i es 
Depreciation 
Administration 
Interest 
Claims Liability 
Other 

.TOTAL EXPENSE 

Income/ (Deficit) 

Adjustments 

Net Inco~e/(Oeficit) 

I of Passengers 

# of ira in Mil es 

Deficit/Passengers 

Deficit/Train Mil~s 

297 • 181 

297. 181 

248, 115 

46,017 

8,816 

9,418 

312,366 

(15,185) 

(15,185) 

94,000 

160,989 

0.16 

0.09 

. . 

Exp. & Rev. 
Distribution 

·- Percent 

· 100. 00 

100.00 

79.43 

14.73 

2.82 

3.02 

100.00 
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Greyhound Lines, Inc. 
505 Sixth Avenue North 
Minneapolis, Minnesota 55405 

February . 1 O, 1978 

Mr. James Harrington 
Minnesota Department of Transportation 
Transportation Building. 
St. Paul,, Minnesota 55155 

Dear Mr: Harrington: 

We have received a copy of the Minnesota Department of Trans
p9rtation1s January 18 report to the. legislature on Amtrak 
service between the Tv1in Cities and Duluth. We would like 
to .commend the department for its thoroughne?s in the prep
aration of this report. 

We were rather pleased to learn from the departmen:t -~hat many 
of the items such as economics and energy conservation which 
we have been relating publicly, were confirmed by this study. 
We are most gratified by the conc1 us ions and ·recorrrnendati ons 
made by the department. 

We will lend any support we can in the recommendation to 
discontinue further funding of J\rntrak. 

LRH/cn 

Sincerely, 

J. /?. JJ0-cl~~dc 
L. R. Hodnik 
District Manager · 

cc: J. Denn - Minn. Motor Transport Association 
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BURLINGTON NORTHERN 

NORMAN M. LORENTZSEN 
President 

Mr:. Frank D. Marz i te 11 i 
Assistant Commissioner for 

Management Consulting 

'._ 

.Minnesota Department of Transportation 
. Transportation Building 
St. y~ul, Minnesota 55155 

Dear Frank: 

176 East Fifth Street 
St. Paul, Minnesota 55101 

Fe.bruary 6, 1978 

Please refer to your letter o'f January 24 attaching the 
report on the ...A..mtrak passenger operation Twin Cities -
Duluth. 

I am sorry to be 1 ate in responding; howe.yer , tr ave 1 
out of the city for a number of days didn't help. 

First, I -should like to say passenger travel via rail 
can be as good and better than it ever was if ne~ equip
ment, well maintained, is provided; and, sec~:mdly, the 
burden of the high cost of track maintenance necessary 
for a good, high speed passenger operation, is made· avail
able to the railroad involved. ·· 

There are some other points to consider: 

1. Population density; 

2. Highway (freeway) availability. and the flexibility 
of personal conveniences involved; and, 

J 

FEB 8 1978 

' . 
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Mr. Frank D. Marzitelli. - 2 - February 6, 1978 

3. The economic. factors· involved with the different 
travel modes -- rail, air, __ highway. 

The difficulty of realizing economic justification of 
this operation will not fade away. · The present equipment 
is not going to continue to be operational much longer. 
Either major overhaul is essential or new equipment re
quired. New equipment involves· a long lead time (two
three years). The costs either way will increase sub
stantialiy over any given period of tL~e. Offsetting 

· increased costs will require either substantially 
·increa~ed fares and increased rid~rship, plus furthei 
subsidization. When one also considers ~hat payments 
currently by Amtrak _for the use of railr~ad right of way, 
track, and facilities are less than compensatory, a 
sec·ondary source of subsidy is being provided by a pr iv ate· 
corporation for the Amtrak operation. 

All of the above connnents are general. Ny personal views 
are that population density for successf~l passenger 
train operation must be equal to or approach the Boston
Washington equivalent; that the full costs . of an P.mtrak 
operation cannot be fully recoverable .from the current 
patronizing public in this corridor. The decision on 
such an operation is primarily a political one and, as 
such, can and will never be reviewed i.n a full and objec
tive manner. 

Burlington Northern does now, regardle-ss of the above, 
intend to work closely with Amtrak and others to provide 
the best·. possible service that cin be done with the 
existing equipment and facilities. We do continue to 
seek and want to be made who le for th is operation; 

0
and , 

in fact, believe we are_ entitled to a return on our 
investment; neither of which is now the case. 

r. 
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Mr. Frank D. Marzitelli - 3 - . · February 6, 1978 

Thank you for the opportunity to comment~ 

Sincerely,. 
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