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PREFACE ©

This report contains the findings, conclusions and recom- R
mendations for the Upper Mississippi Recreation Use and Small AR
Craft Lockage study. Throughout the study, MRI worked closely with
the St. Paul Districte. Some of the important study benclmarks in-
cluded: the initial presentation in Ste. Paul recommending the rec-
reation lockage survey, the subsequent survey which was conducted
during the months of July and August, the public participation
workshops held at three key cities along the Mississippi River, ]
and finally a presentation of MRI's findings, conclusions and recom=- DR

mendations, L
Volume II of this report contains the appendices which ?;?lg:i
document the multiple regression analysis and gravity model utilized IR

to forecast potential marina markets for the Mississippi River.
Appendix E contains the documentation for the forecasting model
itself. It is anticipated this model will continue to undergo revi-
sion as data coefficients and other important variables affecting
lockage are studied.

The project director for this study was Mr. Raymond M. T;j;g
Mischon. The survey instrument was designed and supervised by o
Mrse Greta O'Keefe and Mse. Cheryl Fellhauer. Because of the statis- R
tical techniques and computer analyses utilized in this study, S
several individuals were involved at various stages. Mr. Leroy
Adams, Senior Computer Specialist, and Mr. Mike Sharp, Senior
Statistician, performed the regression analysis and assisted in -
developing the forecasting modele. Mre Jim Miller, Consultant in " . ".
Computer Science, supervised preparation of the survey data and ';}1..“¢
provided all analyses of the data. Mr. Barry Sanders, also Consul- e
tant in Computer Science, provided assistance in the gravity anal- PRt
ysis. The on=-site recreation lockage survey was accomplished by
four college students from the Kansas City area. These were

Messrso John Bingham, Paul James, Ray Mischon, Jr., and Graham B 'f?

Wheeler. o

B

Special thanks go to Mr. Jim Holleran, Outdoor Recreation _?g ;

Planner, and Mr. Don Wadleigh, Water Resources Planner, both with ° 1

the St. Paul District; also to Mr. Dave Arndorfer of Roy F. Weston, -~

(3 Incey who supplied data from the Lake Superior Boating Survey. . .:_-'g
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Many other Corps staff from the Ste. Louis, Rock Island, and St.
Paul districts assisted in collecting and providing interpretation
of data. It has been a pleasure being a part of this benchmark
study, and we are certain that the results will have long-lasting
benefits in planning facilities and services for recreation craft
on the Mississippi River.

MIDWEST RESEARCH INSTITUTE

Qoo 1. Vsl

Raymond M. Mischon, Manager
Leisure/Recreation Programs

(02 Doy

A. E. Vandegrift, Dire or
Economics and Management
Science Division
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be
MIDWEST RESEARCHM INSTITUTE
425 Voiker Boulevard
Kansas City. Missoun 64110
Questionnaire No. __ __ __ _
1 4
Interviewer: Date: Time: — e — - e
5 7 3
Day of Week: (1) Monday
(2) Tuesday
(3) Wednesday
(4) Thursday —_—
(5) Friday 13
(6) Saturday
(7) Sunday
Lock No: Direction: (1) Up (2)Down —_— —
14 16
Type of Craft:
(O1) Runabout (05) House/Pontoon boat_____
(02) Cruiser, motorized_____ (06) Fishing boat
(03) Cruiser, large (07) Other (please specify) —_—
(40 ft or over) 17
(04) Cruiser, sailing
Number of persous: —_—
19
What is your place of residence? ———
21
(City, State, Zipcode)
Where did you put your bost in the river? River Mile: __ __ __
24
Road Miles: __ __ __
27
13 your boat moored there? (1) Yes____ (2) No___ —
30
If not, did you transport your boat
by trailer to the launch ramp? (1) Yes___ (2) No____ —_—
31
What is the destination of this boat trip? _____ River Mile: _ ___ ___
. -9
On this entire trip how many locks will you lock — _ i TR
through? 15 EPER :
P
e S
.
A-2 - o

e d ) ata




Is this a (1) one=way trip?____ (2) round trip?

37
Is this & (1) one~day trip?_____(2) twoedey trip?_____ -
(3) three days or more?____ 38
Ate you traveling in a group of boats? (1) Yes__ (2) Ne___ —
39
1£ yes, how many boats are in your growp?__ ___ -—
40
Other chan boating, which of the followimg recreatiocunal
activities will you participate in oa this trip:
Fishing —
42
Swimming -—
43
Waterskiing -
[
Picnicking —
45
Sampingi "~
On the dredge spoil islands — A_ O
46 o
Other areas — R ‘1
47 R
Other (Please specify): — R
@ @
- ke
49 a
S0 N
Frea May 1 through Labor Day, how many trips of this “,‘}
type will you take? 4
(1) 1-5____(2) 620 (3) 21 and over - e
52 IR
Do you have any comments conceruning locks or lock ROARREY
usage? —_— Sel
s3 e
IR L
o ,._‘.!1
. _‘.-_‘.\
R
L9 ]
A‘3 R :<
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APPENDIX B

SIGNIFICANT CHI-SQUARE RELATIONSHIPS
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(Recreation Lockage Survey)
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CORRELATION BETWEEN PLEASURE BOATS THROUGH
THE LOCKS AND VARIOUS FACTORS

Multiple regression analyses were utilized to test the
relationship between selected variables and the number of pleasure
boats passing through the 28 locks on the Upper Mississippi River
(1976). The variables (x; through xj]) are shown in Table C-1.
These variables are explained in the body of the report. The SPSS
program outputs from the regression analysis follows Table C-1.

It may be noted that two separate flow factors were utilized. Flow £
R L

I is in terms of lock flow averages; Flow II is in terms of regional Rt
flow averages. The model containing the regional flow averages - "‘1'
accounted for slightly more variance than the model utilizing lock -
flow averages. g
o

The variables are listed as follows: R

Y = Pleasure boats through the locks : Cj

x; = Commercial marina slips (above and below the lock) -3

x9 = Flow factors \AA_\j

I. Lock flow averages R

L

II. Regional flow averages

x3 = Commercial lockages ' o

x4 = Miles to next lock (above and below the lock) ..‘.4

Y

X5 = Recreation quality of pools (above and below the lock) 1

Xg = Commercial marina slips (upstream) :-\jt':'»';f:‘j?

. -y

x7 = Commercial marina slips (downstream) ® ]

]

xg = Miles to next lock (upstream) j

Xg = Miles to next lock (downstream) .

°

X109 = Recreation quality of pool (upstream) = e

x1] = Recreation quality of pool (downstream) N 4
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CORRELATION BETWEEN PLEASURE BOATS THROUGH

THE LOCKS AND VARIOUS FACTORS

1. Flow I Lock Flow Averages

2. Flow II - Regional Flow Averages
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CORRELATION BETWEEN PLEASURE BOATS THROUGH C ]
THE LOCKS AND RECREATION LOCKAGES O
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- CORRELATION BETWEEN PLEASURE BOATS THROUGH R,
THE LOCKS AND RECREATION LOCKAGES S

k Regression analysis was utilized to test the relationship

w between the number of pleasure boats passing through the 28 locks

R and the actual number of recreation lockages. It was hypothesized

i that a strong correlation existed between the two variables. The

regression equation had a simple R of 0.97 and explained 95 per-

s cent of the variances. The data for the two variables in the re- 1

v gression analysis came from Corps of Engineers records for all T

ln . C 4

- 28 locks and covered the years 1971 through 1977 (196 data points). BRI

- This model was interfaced with the Recreation Lockage Forecasting - ,...1

l Model in order to convert the number of pleasure boats through o

: each lock into the number of recreation lockages. A

-:‘_‘ o

[ "4

[ C

[ ]

bt Lo

. ) . R

. - n".“

RO
) :i;‘;ﬂ

- i
e
> il
W
RS
3
' L
- -4
T R
o .. T -'.-4
STy
- ) ®
- e
5 2
o o
Sy ) .. ‘
V@i =
':.'~_ c-31 . K
b
..':", "J‘
e L
R R
;’ -~ o w - - - - - - - - - - - -, ’ '
— . e - - - - — - S e 4 i = e - - o ——— ——
¢
>
P PP Sl Wy - PYLIPUREY VY SIS o T Py PO SR DUP URT DA DU DI DU DU VI I0 D BB PPy " -




Liage 8

NOISSIu03y 8404 Q303N WD Oellso

e s YA¥Q-1AdNE QY3 -"
1Y SOI1SILviS N

/(2)S1V08 HLIIA S3IONITI=NOISSIUO Iy

e e e QU2 ¥

£5IPNIPS LV 08eS FIQVIUVA ————NOISS Ju9 I
/S 3IOVNI0NSIONDTV/SIVOH*SLYO FREDL AT

NO U350 JuY -«SNANT0Je 601 —-J0 WARINYW ¥ *3S¥D Hid (eSAHYIe) SQHO23M t - o4 SIQINOMS L —- -
Qv3d 34 a2 *S37uvidva 2 Y04 SIQIAOND LVYWHO4 LNJNI 3IHg

) 39vd

e @t =g~ - 0 *s 3 $39%27T
s -1 | 0 °s 4 Siv08

SNWART0D Q40234  tywy0d 3IVHVIHVA e

SA0TT04 SV GY3Y 48 0J 3WV SITWVIHVA *LVNHOJ LNdNI ¥NOA Of ON1aB0DOV

(v°%42) 03x14 1¥Ywy04 LNgNT
ue S3SvD 40 N T T
quv) WATQ3IW LNANT
S39NIT*SLv08  LSIT ITHVIavA
— - R N I IR - XIN - - - IWVYN 3[4
NOTLVI3aH0d 39vXNI0I/ivoR

INYN NOY

9Ll ¢1 *"1d3S - - S°9 NOISHIA

. S3IINIIOS IVID0S IHL Y04 I AIVY WIIISEHIVYS ~ = § § g § - ——— . .
*ONI SW3LSAS ONTLINANOD QILINM

C-32

L ARMEALS 4

P

bl sudleand.

e

AT v e~

il

LAY U W




] ;l L
Ld
v, TOTTTT TS TS T T T T TS momsmsems st T e - A - . - - S S4v0d -0 o

G2000° S1v08 . ! 1
T T Tt Tt m o . oo o - o . T T T e b
, *SINIID1 93300 NOISSIHUIY 0321 IVWHONND 3WL 40 X15ivi IINYIHVAOD/3INVIHVA " , g
S, e o e T AT - “
" }
! L1S96°W6S ¢ 09961°922 6190095°¢ vlevges e 62099°21% ANVISNDD M :
_ : e SHIMREEE T A G92POCHEE— - —— -~ £0S6E0122 —19-IVNO999 IS - 96 IVZSVES —— - ——SLVOB— . " )
. WAUILINT JINIOIINDD 1Dd 0°56 1 8 uowu3 415 ) NavINVA | ! .
e it ; ]
- *SIWANILNI 3DN3O0T1INOD ONY SINIIDT 4430 . ) ]
.. . ” i
* ' - - T T T T - " ; AA
: *HOILVABI 3H1 WI WY SIVBYINVA WV y )
Ve e - ————— e = e —— —_ p— .
- « .
o o ' ‘
: 000° S +
. e e e Lo e 99T W04%02 - - WLYMES®06 — - -62098°21% - (INVISNOI) -—- ' :
A vezou® 0 . ) )
€s92%L6° 9UeCL S8y  10-39999995]" 061925v€E" S1vog . i )
. - o _ T - T TT - T T h 10 P
= 3oNvD1dINBIS ALIDILSYII  3ONYDISINGIS . . )
— o o — -3INVH3OL - ——WELHVD - — - FTGVIUVA - —- -~ — WEdY - - —F - - - @ HOH4I GLS - 8 - — 3IBVINVA- - . X
b
. |

me==cececs== NOILVNDI 3IHL NI LION SITOVIHVA ~-ccceoee-

meesscsrscacseccer==== NOILVYNOI 3HL NI $S3VAVINVA -~

t
{
i
i
|
[P
B

. »
: : 104 5%at  Al1VINVI&vVA 40 344300 19950°092 NOILYIAIQ O2S - o
« 2189E€°629L9 £9965°€YEHSLL *92 WAUTS 3 v2L%6°  38YNOS u Q3LSNFAY f :

, 0 906€L 7590 §9221°0820602¢ $9.21°0820582¢€ 1 NGISS 349 3y 6l6vs" 3uvnos ¥ " r 1
- FONVI14INDIS 3 MVNOS NVINW 538VALS 40 WNS 40 - - IINVIHYA 40 SISATVNY i2vi6" -~y 3ateN — »

ﬂ. “ ,, K
1 - - - 5108~ SIVOH T HIEWAN d3LS NG Q34ILNI (S)ITFEVINVA— - REREE
.

3 9L991°2€ 11 *A3d *ais 629118002 ISNOASIY NVIN ' > |

L - R . . - . RNOdSIH AV v
e 539v%207 S39%37  *°3TuvINVA AN3IONI4IT : )
- . Ve ;
® & 000 02 090000060080 0s0sese NOISL>IHG I 334143 AKH o 0o 000200 sss s e s IR T .“:

. 1 4, 4
x {°8L/91/50 = 31vQ NOILVIND} xin 34 \f R
- € dovd *81/91/%0 NOI1¥I34H0D 39¥XI0V/1VO0R Y
b
r-

b
-
f-




— - - —r - Ty rad T TV Y T Bl RO [t AERUCEARMEM M M L 4!.%. Mt . 4\14
. . ' L. ¢ [ N L .. Ve . ' N b ‘\ ) B - . )
L X qo . o - o E 3 e e e .
E , ﬁ : ! S S o LI _
. _ . Sl i e R v, " i
,
3
]
3 "
v ) "
ﬁ. "
w
. _,..‘v
_~
[
P, .
o [ — e et o e = o m—— e ——— e ————— e et o v —— ————— —— — P R - - —_ - — - J!
.- lgr
13 o
- T D I T o R T o
b Co
x e el el e : : SR :
o “
ﬁ.-.. } e _ e e . _ . o e o
f S
W - - - - . - B - h "
v. 0 Y86EL°SHY L2vL6° 6léeve* O-OCO- NNQNO. 1] YHoEL*Suy sivog { )

L FONVOLIINGES

. LI
;
w..\rn.* Dnh.n :

e e

JUNYHD
IUVNOS

4 T1IvH3A0 4 3dWiS

g ® & 2 5 00888 0850888800 ss e N

v wwca .cs\o—\mc

R . SNANE,

¥ Juvhos o o wdahbabz

3A0W3IY a0 H3IIN3

ULZ<U~u~ze—w oL 4

4 4 ] 4 h Ad VY HMH 3 m

S39vM01 S 49327

0l S-S 33ue6-3 0 3IVdl L IAm

(*8L/91/50 =

03IA0OW3IY

® & @ O 8 0 % 8 Q0 B NGO ONEE e e SR

3190 NOILVYINI)

G3y3iN3

IN8vIidvA diis

e

**3UVINVA INIGNI4I0 )

,-
XN INI4 B

i

NOT1VIINHO0D 39V¥XI0V/j1v0E

C-35

—r———

R 4

E
L
I
!
i




Daaris ade S S P ie e ]

TTTTYT T

ek i

APPENDIX D

=
o
—
g
|
Z
3]
=
jam}
O
Q
A
-
=
8
=
>
=
(el
3
(@]




WP >

GRAVITY MODEL DOCUMENTATION

The purpose of this appendix is to give sufficient computer docu-
mentation so that programmers and the technical staff in the St., Paul Dis-
trict may utilize the program and update the lockage forecasts in subsequent
years.

1. Overall Description of the Model: The gravity model was cali-
brated around the present supply of commercial marina slips in the 28 pools
comprising the Upper Mississippi River. The inputs include population
forecasts, growth in boat registration, distance from market areas to
pools, market penetration rates, and moorage capacity of the 28 pools.

The outputs from the model are essentially the potential markets for
slippage on the Upper Mississippi River.

Gravity models in general are based on the concept that a spe-
cific and measurable relationship exists between the number of visitors
arriving at a given destination from specific markets and a series of in-
dependent variables. The most important variables usually are: (1) the
magnitude (size) of the population in the market area, and (2) the distance
between the destination and market. The model typically yields high cor-
relation between distance to populated centers snd the number of visits.
Correlation with other variables such as incom: of the population, urbaniza-
tion, highway quality, and competition from other recreation areas may or
may not improve the overall results of the model.

The general formula for the gravity modal used in the Upper
Mississippi analysis is:

A
p, ——t —
i b
T = dij
1)
A Ay A
+ +. .+
b b b
dy di2 din
Where Tij is the potential slip market from county i to pool j

Py is the total slip market produced by county i
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Aj is the total slip market attracted by pool j
! djj 1is the spatial separation of county i and pooi j
ki b is an empirically determined exponent which expresses the

-~ average areawide effect of spatial separation between zones

;; on the amount of slip interchange. (This factor was developed

Ii from the origin/destination data developed in the 1977 rec-
reation lockage survey.)

n is the number of Mississippi pools (28)

It may be noted in this equation that four factors are of major
importance: trip productions, trip attractions, spatial distance separa-
tion, and the number of areas. Of course, the latter two are simply the
distance between each county and the 28 Upper Mississippi pools, thus form-
ing a matrix of 162 primary market counties by 28 pcols. The trip produc-
tions (the market generated by each county) were compose. of the following
specific variables:

@ Population forecasts for 162 counties (1980, 1985, 1990, 1995,
2000),

@ Boat registration per 1,000 population in 162 counties for
1976.

® Growth in boat registration for five states in 1980, 1985,
1990, 1995, and 2000.

® Market penetration rates for 162 counties, six distance zones,
and 5 years (1980, 1985, 1990, 1995, and 2000).

2, Program Flow: The model basically has two component sections.
The first section is a subroutine that generates the demand for trip produc-
tions; the second portion is the gravity model allocation itself.

a. Demand: Figure D-1 shows the overall flow of the model.
First, the population input for 162 counties and 5 years (1980, 1985, 1990,
1995, and 2000) is multiplied by the boat registration per 1,000 population
(1976). This essentially, in terms of the present registration figures,
calculates the number of total boats that will be registered for the 5
forecast years. Of course, this assumes that the 1976 per capita rate would
be constant. To provide for future growth, these calculated estimates of
boat registration are multiplied by state growth factors to develop the ad-
justed boat registration for future years. This adjusted figure is an in-
terim model output and provides boat registration for the 162 counties and
5 forecast years.
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s Next, this interim output is multiplied by a combination of
the two distance matrices (both mileage and zones) and the market penetra-
tion rates to develop the gross slip market for the 162 counties and 5 years.
This interim output is then input into the gravity model and allocated using
the equation previously described. To provide the user the advantage of
examining these numbers both at the county and the resource area level,

two interim tables are generated by the model. One is the potential slip
market by 162 counties and 5 years, and the second is the potential slip
market for the 28 pools and 5 forecast years. The potential slip market
input is the basis for the trip productions that are allocated to the at-
tractions (28 reservoirs) using the gravity equation.

b. Allocation: The particular formation of the gravity

ul model has been referred to by traffic planners as the "F-factor" form. The
. F-factor form of the gravity model is calibrated around trip productions to
e reproduce a trip distribution pattern similar to that provided by the interim
potential slip market input. It is achieved in the following manner. As-
sumed values were used for the first set of F-factors, these values followed
a somewhat smooth curve (assumed values were developed from the lockage sur-
vey data). As the gravity model was being calibrated, new F-factors were
calculated for each model iteration by:

_ % of trips in (d)
F(d)ew = F(d)o14 new
% of trips in (d)514
where F(d)o1d is the F-factor of the previous iteration for the distance

in question.

The relative size of the F-factors is of critical importance
to the gravity model distribution. The distribution of F-factors is af-
fected by several factors:

@ The demand for a given length trip as indicated by the

-
3 trip length frequency distribution curve.
g @ The potential for having a given trip length.
.
i ® The interaction caused by competition with attractions
p at other lengths of trips.
It is difficult to use an areawide term to describe what will
g happen for individual counties in any model. The influence of one large
trip interchange at a particular distance will affect all other trip inter-
changes at the same distance. The interaction caused by large trip inter-
changes will affect those of other distances also.
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The calibration criteria center around two factors. One is

the ratio of actual trip length to computed trip length by the model, and
the second is the standard deviation of the ratios of percent of trips
distributed to each distance band compared to the desired distribution.

The model will continue to reiterate as presently programmed until the trip
length ratio reaches a level of 1.7 and the standard deviation is reduced
to 1.

of potential slips being sought at each pool for all 162 counties.

00.1/ At that time, the model prints a matrix that displays a number

This process is repeated and reiterated until the criteria
been reached for all 5 forecast years. At the conclusion of the

program, a final table is printed that shows the potential slip market
demand for each of the 28 Mississippi pools for the 5 forecast years.

of the basic inputs and outputs are described below:

3. Data Input Cards

a. Population Forecasts

Column Contents

1-12 County name
13-15 County number
19-20 State number
21-30 1980 population
31-40 1985 population
41-50 1990 population
51-60 1995 population
61-70 2000 population

b. Present Boat Registration Per 1,000 Population (1976)

Column Contents

1-3 County number

4-5 State name

7-10 Boat registration/1,000 population

1/ These constraints were empirically developed for the particular data

used in the Upper Mississippi River model. Normally the gravity model
converges if the ratios are within 0.05 standard deviation. Because
of the problem of using an areawide F-factor term to describe trip
distribution patterns over a 400-mile stretch of river, however, quick
convergence with this lower 1limit could not be achieved.
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c. Boat Registration Growth Factors 11
S
Column Contents Ve
1-2 State number R
7-10 1980 growth factor R
17-20 1985 growth factor S
27-30 1990 growth factor b e
37-40 1995 growth factor ‘
47-50 2000 growth factor R i
61-80 State name o
d. Distance Matrix (Mileage) i _."4
- Column Contents T 1
& ]
;1 1-3 County number DR
) 5-6 State number o 1
? 11-15 Distance from county to Lock 51 J . '.'4',
f 16-20, etc. Continuing in Fields of 5.0 o
3 through Column 80 and from RENES
A Column 11 through 80 or Card 2 LS
X for all other locks s 4
b e
# e. Distance Matrix (Zones) S 1
; :
) Column Contents -]
RN
1-3 County number !’.‘JQJ
5-6 Column number R
10-37 Zone each lock falls in, in
terms of distance from countyl/ AR,
1/ Zone Number Mileage R
1 0-25
2 26-50
3 51-75
4 76-99
5 100-150
6 150+
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f. Market Penetration Rates

@

5
8
'.i
§
4

Column Contents
1-4 Year
6-10 Distance Band 1 (Percent of Market)
16-20 Distance Band 2 (Percent of Market)
26-30 Distance Band 3 (Percent of Market)
36-40 Distance Band 4 (Percent of Market) ,
46-50 Distance Band 5 (Percent of Market) .
56-60 Distance Band 6 (Percent of Market) A
_. ..-\'._.‘J.q
g. Moorage Capacity of Pools ® 4
Column Contents
1-2 Pool number o
‘. 3
7-10 Quality (distribution of commercial R
slips, 1977--percent) AR
70 Must be ''3" . N
h. Friction Factors P
Column Contents . :.fl‘-_'.'\"_'[l
1-2 Distance (rounded to 10 miles) ‘ 3
in sequence from 1 to 75 ¥ S
3-6 Friction factors :€ :%
70 Must be '"'5" ififi
V.
i. Trip Length Frequency Factors ER i:
Column Contents e
1-2 Distance (rounded to 10 miles) » '@
in sequence from 1-75 e
3-6 Percentage (same as friction factors) :
70 Must be "6" ‘ ‘
D-8 ST
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4. Gravity Model Outputs: A number of interim outputs provided
by the program give the user a cross-check on both data inputs and subse- T
quent final output, These are described below:

a. Total Boat Registration: Thé>resu1ting estimates of
multiplying the 1976 per capita boat registration times population fore-
casts provide this interim output.

S b. Adjusted Boat Registration: Applying the boat registra-
tion growth factors to the total boat registration provides this matrix.
It is a matrix of 162 counties by the 5 forecast years.

i c., Potential Slip Market: This interim output is provided y T @
[’ in two forms. One is a matrix of 162 counties by 5 forecast years, and the
1 second is a matrix of 28 pools by 5 forecast years. It is the resulting
5 interim output from multiplying penetration rates times the adjusted boat
. registration. The first table is the basic trip productions input that

is allocated in the gravity model. fr

d. Comparison Tables: Two basic comparison tables are

provided as the model begins to reiterate the allocation process. The L
first table is a matrix of 28 reservoirs by the trips desired (slips) and 1  s
the computed trips (slips) based on present moorage capacity. The computed co #
trips are the model allocations. A third columm provides a ratio between
the two, and the fourth column provides a difference between computed and
desired trips. At the end of three reiterations, a second table is output.
For each distance zone, the final F-factor for the reiteration of the three
tables is produced. A second column provides the trip length frequency )
factors; the third column produces the model trip length frequency results; .' @
the fourth column shows the ratio of the F-factors to the trip length fre- L
quency factors.

At the conclusion of this second table, the average trip L
length, the computed trip length, the ratio, between the two and the mean .-' e
and standard deviation are produced. 1If the convergence criteria are not . b
reached, the model goes through another set of reiterations. This process
continues until the criteria are reached. At that time, yet another out- A
put is produced. It shows the number of trip productions, potential slip ]
market generated for each separate pool by each county. The results of 1
the final model allocation of potential slip market for each pool is then - S
stored for the final output., The above process is repeated for each of the 1
5 forecast years and the final table outputs potential slip market for
each of the 28 pools for the 5 forecast years. A few of the output
tables for the runs on the Upper Mississippi River are shown in the next
gection.
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5. Data for Upper Mississippi Gravity Analysis: The following
pages contain the input data and interim and final outputs for the gravity
analysis on the Upper Mississippi River (28 pools). )

a. Input Data

e Population forecasts
e Distance matrix (mileage)
® Moorage capacity of pools

@ Friction factors

® Trip length frequency factors

b. Interim Qutputs

® Boat registration > o]
® Adjusted boat registration S
® Potential slip market (counties) : ‘
’ "*.'*"
® Potential slip market (pools) T
¢, Final Output '.";';
® Potential slip market (28 pools and 5 years) ., ,}.i
’ ..:,“?‘
» o
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POPULATION NATA IN THOUSAMDS 0OF PFRSONS

H Wi e

1 ADAMS \7 67.1 669 69,2 12.9 Hlon
< 2 HOND 1/ 19,6 15.7 19.9 16:5 16,8
3 HOONE 17 2n.1 PR.H Ileh a7 .0
. 4 HROWN 17 5.1 Sl 4oH 4oH 5.2
E}' S  BUYREAU 17 7.4 R,? 19;7 ale 64,0
6 CALHOUM 17 5.4 Se4 Se3 543 53
ol 7 CARWOLL 17 19.4 19.7 20,1 20.9 22.0
: H CASS 17 13.5 l‘*oq l‘-‘ 14.8 15.6
9 CHRISTIAN 17 6.5 7.0 37.4 A3 19.9
10 CLINTON 17 30.2 .6 31.3 .6 3.9
11 DE KaLr 17 69.1 15.5 R 9344 106.6 St e
12 FAYETTE 17 2048 21.5 2247 23.3 3.4 e
13 FULTON 17 42.5 42.9 4444 47.5 S1.7 J
16 GREENE 17 16.2 - 16.0 1651 - -e1640 e 16N - 4
15 HANCOCK 17 21.3 1.3 Ples 2.2 P4ob 1
16 HENDEKSON 17 .7 8.9 9.0 9.5 10.4 o
17 HENRY 17 57.0 59,3 S P Y I L L7 I S T
18 JFFFERSON 1t 33.9 4.5 35.9 37.1 39.4 S 1
19 JERSEY 17 19.9 2042 ?0.8 219 23.0 ST
20 JO DAVIESS 17 21.5 224 23.7 T o240 25.1
21 KNOX 17 63.3 65,2 6hHeR T0.6 Thot .
22 LA SALLE 17 107.5 110.8 116.0 171.8 1264 LR
23 LEF 17 36.6 © 3”50 L 25 TRt L 18 f 49, - L
26 MC DONOUGH 17 40,3 45.3 4845 52.0 60.4 e
25 MACOUPIN 17 46.0 4.7 50.3 5241 55.2 e
26  MADISON 17 25143 - - 2S0.3- - -2R8.F - - 28537 - 293.1 - T
27 MARION 17 39.4 42.1 43,.R 45.2 45,6 ‘ ‘ :
28  MARSHALL 17 13.1 13.3 13.5 13.7 13.7
-~ 29 - MASON 17 - = 17.0 “1h.8 TATT T 200 - 2239
30 MENARD 17 10.7 11.0 11.% 12.0 12.R
31 MEHCER 17 18.3 19.1 19.9 ?1.3 ?3.4
32 - MONNOE 17— 2059 T RISy ST Rt 235 s TR P
33  MONTGOMFRY 17 30,7 3l.i 31.9 2.4 3.9
38 MORGAN 17 34,4 35.6 7.6 39.0 41,k
35 OGLE )7 43,4 45,4 47.7 50.7 54,2
36 PEORIA 17 204.R ?12.0 219.4 227.2 237.5
37 PFRRY 17 19.6 19.5 20.1 2040 20,9
38 PIKF 17 18.3 18,0 - - 1R.) 1H.% - 20,2
39  PUTNAM 1/ 6e0 60 hob 7.2 7.6
40 HANDOLPH 17 32.9 3.k 34.9 6.6 LN
41— ROCK ISLAN 17~ - 169.6 S 1Thee 183,86 - - - 197.3 206,13
42 ST CLAIR 17 2R6 .2 ?R6.6 301.? NN 120,9
43  SANGAMON 17 170.1 174.9 197.4 20l.9 11,2
44 SCHUYLEKW 17 7.1 7.2 7.2 Tes At
45 SCOTT 17 S.h 5.5 S5 Sea )
46  STAKK 17 7.3 7.5 7.6 7.3 7.4
47 STEPHENSON 17 4Hn.? 47.9 49,8 520 54,5
48 WARREM 17 22.7 2.6 ?23.7 P90 26,9
49 WASHINGTON 17 15.1 15.1 156 1947 16,0
- S0~ WHITESINE L7 66,8 ®Q.AR R X P S £ P LI
51 WINNEHAGD 17 Pedal P00 PTH.A 90,4 21,1
S2 ALLAMAKEE Iy 1.7 1hed 1heH V7.2 1705
53 HFNTON 1y 23.? 24,6 24,0 2841 P40
54 HLACK HAwk 1y 13k.h 142.0 1645, lafe? 186,0
55  HREMER 19 6.0 7.1 PH PHoH 2a.0
\ 56 BUCHANAMN 1y ?2.9 21,9 25,0 261 pr.a
! 57 CEDAR ] 1ha6h 163 1R, 2 1hen 19,1
\ 58 CHICKASAW 1v 195 | 1hen 17 e
|
PR Al
_‘l
R
> @ !
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G e e

TR X

N 59 CLAYTON 19 21.5 2243 23.0 23.7 26,2
! 60 CLINTON 19 59.9 62.1 6443 5642 67,7
61 DAVIS lw -de8 Ge - 5 .7 Q.A
62 DELAWARE 19 19.5 2043 214 2243 23,2
63 UVES MOINES (%] 45.0 4648 46 A 4be9 45,2
64 DURUQUE 19 9843 103.1 108,3 113.2 117,.5
65 FAYETTE 19 27.2 27.8 28.3 28.7 29,1
66 HMENRY 1% 17.3 1761 17,1 17.2 17.3
SF—=OwiRD t o XS ha te+t +25% 1 5404 =+
48 [0wA 19 1548 1%.7 16.0 1642 1hee
69 JACKSON .1 2149 2247 23.5 26,5 25.3
— e F—-EFFERSON—- - L —— et 2T =7 g e Tt
71 JOHNSON 19 80.7 R4oT 38.6 92.1 96,2
T2 JONES 13 20.3 2N.8 21.3 214 22.1
3 KO ———— - - b — e 13T — — e ——
74 LEE 19 39.9 39.2 39.0 39.1 39.4
75 LINN 19 167.7 17%.4 1740 177.8 181.2
e 4 X2 5 = S L & X 2.4 tted tive —the & -t 6
77 MYSCATINE 1v al.2 43,5 5.7 47.5 aR R
. 78  SCOTT i9 156.9 16448 172.9 18641 134,10
————— 35— AN BUREN—— 1 - —— 7 —Fre F:) -0
30 wWAPELLOD 138 37.9 366 35.7 315.1 34 .R
Al  WASHINGTON 19 16.6 158 15.4 15,2 15,1
e AR I NNESHIEE— f - Rl e e 2 G R AR S T — PR e T 20
83 ANOKA 27 20043 22540 25545 Pu3e0 3105,9
86 HENTON 27 234 2542 27.0 28.6 29,7
5 CARVERA— 2 F— Ford— 3 — v *FeB —— - wh O —
86 CHISAGO 27 23.9 2R .S Je.0 JR.G 40,9
A7 0DAKOTA 27 1Rl.1 204.3 236445 2R4R 293,3
- 38— D00 ——— 27 -~ IR ¥ 3 A tri6 I 5 S
849 FILLMORE 27 21.1 209 207 20«2 19,5
90 GOODLMWUE 27 3R.4 4lel 434 463 L
et HENNE RN - — A — 83— 05T 19— e e
92 HOUSTOWN 27 18.2 18.4 1A.A 19.1 19.2
93 [SANTI 27 21.7 25.3 29.1% 33.0 37,0
——— Ol L E-SUEYR— — T - —— PPy 2Y3 e PP F— — P25 — - -
95 w~MC LEOD 27 3l.a 34.1 36.R 39.5 2.3
96 MEEKER 27 19,7 2045 20,9 2les 2lea
B2 MOWER——— — d P by 45— s S— -
98  ULMSTED 27 97.8 105.9 1164.1 121.5 127.4
99 HAMSEY 27 485.7 494.a1 498,9 495.0 4RT,2
e e Y LR — - e e A ey T e g A P e &P — = G P ——
101 Sc¢oTT 27 39.1 «3.0 “7.8 S52.+5 Shed
102 SHERSUANE a4 25.5 29+H 3447 IH.4 «5.3
-———— e} 35— 2 F———— 17l ey e 18- X B0/ Bt o ak i
106 STEELE 27 29,0 3043 3.2 31.3 3.9
105 wABASHA 27 18.3 1847 1R.A 199 19.9
e ==} B W ASHINGTON - BT - - AR P} — ——— PP b ————Fa 23t - 166,86 —
107 wINONA 27 4h.8 48.1 4R,9 3.5 5041
108 wRIGHT 27 St.2 59.6 69,5 76«3 R7,0
—+G——A DA 2o 26+t —2a8s0— —30= 1" 22 —36 5 —
110 AUDRAIN a2y 25.9 2642 2heS 268 2ral
111 BOONE 2 94.5 98.2 1019 115.9 109.9
e - 1} — CAL LAWY - 29— — PR PR Yt — AR - Y, T
113 CLAMK 29 7.8 Teb T4 7.2 7.0
11¢ FRANKLIN 29 70,3 80.8 9l.? 17648 ilR.?
€ aSCONRDE— 249 3e 1ot 97 18- 4 et -
116 JEFFERSON 29 134,99 156.9 178.9 208.1 237.3
117 KNOX 29 Se? 540 4.8 46 b
He—t e s— - 39—~ Hw Tt 5T W B % il
119 LINCOLN red 21.5 2400 Phea P9.4 32
. 120 ™aCON 29 14,2 1n.8 1746 18.0 18,7
22— MR FON-— — P — - — R P — r R AR ] PP I —
122 MONNOE 29 10,5 11.2 12.0 12.8 12.7
123 MONTGOmMERY 29 11.%8 1244 1249 13.5 1ol
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X —t s 75T 18- X3 18- rY d
. 125 RALLS 29 3.2 10.2 11.2 12.4 13.6
126  RANDOLPH 29 25.6 27.7 ?9.8 32,2 36,7
127 ST CHARLES 29 133.4 16544 197.3 26646 291.8
128 ST FRANCOI 2y 0.4 42.8 4S.1 oT,.7 50.3
129 ST LOUIS 29 971.7 997.8 1015.9 1039.0 1062.1
130 STE GENEVI 2y 1.3 15+2 16.2 17.3 18,4
131 SCMUYLER 2y $.3 5.8 6.2 6.8 7.3
132 SCOTLAND 29 5.5 545 5.5 5.5 5.5
———— 33—t 34 Tty T % L T &
134  WARREN 29 1¢.5 184 22.4 28.5 36,6
s 135 WASHINGTON 29 17.2 18.6 20.0 21.6 23.3
.t ——— 336 5F L Ot — 22— «5955 —¢00s0 Setos -1 28272 -
o ’ 137  ADAMS 5% 12.7 1649 17.3 19.9 22.5
= ) 138  BARRON 55 39.1 2.5 5.8 68,7 51.0
39— BUFF AL —— - 55 — tostr t5+3 159 16, A
- 160 CHIPPEwA 55 50.8 5342 5.7 57.6 59,1
' 161  CLARK 5% 1.7 33.0 EPOpS 35.5 36.0
— 42— CRAWNFORD S5 455 A—— —+éeS 1658 | Y- 172
: 143  QuUNN 55 31.2 32.3 33.3 6.2 35,2
- ) 144 Eau CLAIRE 55 73.9 77.5 20.8 R3.4 R6.6
e B e L 4 L S S CU P 3 #3w
166 GREEN 55 30.9 33.7 36.5 39.1 41,3
167 [OwA 55 19.7 20e4 2l.2 21.8 22.9
e} 48— JAERSON— —— - 55 tesd +3-50 +77 bt
’ 149  JuNEau 55 20.1 212 2245 23.5 24.3
150 LA CROSSE 55 AS,.A 889 91.6 93.4 95,6
S +8v?- +9v? 2659 2459— (442
152 MONROE 5% 34,5 367 38.8 0.6 s1.5
1S3 PEPIN 55 T.s 7.6 7.9 8.0 8.1
54— RLESECE 55— Ire 35+ 395w *« ¥ — 75t
155 POLX 5% 33.2 37.3 41.R 4640 50,1
156 RICHLAND 55 16.0 15.8 15.6 15.2 14,7
+51——REER Sriy—- toSee 15 134272 P33 1802
158 ST CROIX 55 43.6 4949 57.0 6441 70.8
159  saux 55 41.A 43.8 5.8 47,2 8.3
- —1 60— FREMPEALEA—— 55— 247 -25+8 2458 2757 2853
161 VEANON 53 25.6 2646 27.5 28,1 28,3 . .
162 w00D S5 70.0 73.5 77.0 79.9 at.s - .
: g
. .
T st
A
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PEH THOUSAND CAPTTA ROAT AFGISTRATIANS e
1 ADAMS X4 2751.1 P74749 PR3T.? P2ARK 9 14, SS—
2 HOND I SPHGH §32.? 539,0 580,73 EYINS o
3  BOONE 17 SH4 A YL 7.8 17741 My, P2
4  HROWN 17 116,? 11720 107.5 107.% IR ICPRY
5 RyURFAU 17 1208,0 1233.9 12R7.3 138044 1 anm )
6 CALHOUN 17 519,.5 519.5 S09.9 509.9 G094 -
7  CARROLL 17 1160,1 1178.1 12072.0 1749.8 131%,+
B CASS 1 742.5 764.5 797.0 Al4,.0 CLL N R
9 CHRISTIAN 17 1693,.6 1716.8 1753.9 177761 t451.6 e g
10 CLINTON 17 1214.0 1723001 125R.3 177043 17R2 4
11 DE XALB 17 1060,3 11467.6 1270.7 142247 1m20,3 4
12 FAYETTE 17 #2U .0 A60.0 9K, 0 4l?.0 Wik, U A
13 FULTON 17 2460,7 P4R3.9 PHT0LH 2150.2 P403,4 L
14 GREENE 17 523.3 S16.7 520,0 SlheH N L ST
15  HANCOCK 17 H1Y A AlK.R Al19.h RA1 e Y36, ST
16 HENDEWSON 17 60%.5 f19.4 hPhab hhle? LRI SN
17 HENRY 17 L7117 P259:3 - 2374,1 2430.H PN9M, 4 L el
18 JEFFEKSON 17 1674,7 1706443 1773.5 1832.7 194%,4 @
19 JERSEY 17 51,7 Rb4 .6 AQ0,.? 937.3 R . 1
20  JO DAVIESS - 17 12#86,1 - 12810 -~ 1301.5 IRTLEL Yanm, ) :
21  KNOX 17 22-3.5 ?2371.1 2378.1 251 3.6 PT19.%
22 LA SALLE 17 3268,.0 336R.3 382A.4 3702.7 IHGeD -
23 LFF 17 Co 1231eR—- - 139258 - - 167308 160%:n C1raR,n
24 MC DONOUGH 17 951,.1 1069.1 11644.6 1227.2 1425,4
25 MACOUPIN 17 1646,8 1707.7 1800.7 1HAS 2 1976,72
26 MADISON - 1T - - HRYAGD — - CRAKNGRT—— 930t R - “16t1 3.4 10375,7 -
27 MARIOUN 17 1773.0 1A94.5 197)1.0 7201640 2082, 0
28  MARSHALL 17 anl.7 474.8 4A1.9 4H9. 1 R, |
= P29 MASON e R s s - MI0ES — 11 P2 T - TE YT s (1373040 1522,4
30 MFENARD 17 h42,.5 G57.7 SAH,. | AR, 6 ALY,
31  MERCER 17 953,.4 995, 1 10364 1109.7 1219,
32  MONROF ST e RGN LR o AGASTY T T RANGY T T OANGAS S T 1AL, N
33 MONTGOMERY 17 1172.7 11RA.0 121R,.6 12377 1795, 0
34  MOKGAN 17 10%6,1 1092,.,9 11543 1197.3 1277.1
- 3% OGLE 17 - 1393.1- - 1457.3 = 1931e2 ~1627:5 1739.4
36 PFEORIA 17 6717.4 6953.6 7196.3 T1482.2 7790,0
37 PERRY 17 1140,7 113449 11/9,.8 11R7.3 12714 ,4 . .
A PIKE )/ 175.9 763.7 - T6T.& - TAG.4 HOK S R
19 PUTNAM 1/ ?73.6 273.6 01,0 WM lah n Rt
40 RANDOLPH 1/ 1645,0 146040 1745,.0 1830.0 19°0,0 K
- 41 -ROCK ISLAN -} 1~~~ ~Fla0iP - - - - TeRh& ———TT2151 —  —HOIH - Rrany, ? —
42 ST CLATR 17 BI85, 7 R3QT,4 RA2S.? 90947 TS o P
43  SANGAMNN 17 6361,7 66909 7195.R8 756114 LIRS S
44  SCHUYLFR =17 - s35,1 42051 T aP9,1 - - 4410 anp,p
5 SCOTT 17 197.1 193.6 193.6 100.1 1971 RS
46 STARK 17 193,46 19A.7 2nl.4 1934 tun, il <9
47  STEPHEMNSOM 17 1720,7 1710,0 1777.9 195K 6 1aas, 7 j
48 WARREN 17 94,5 #8)9,.0 A33.0 AThH,0 RS AN !
49 WASHINGTON 17 ne 3.6 550,19 SAl.6 565,72 WreLn AT
S0 - WHITFSIDF 17 333m4,9 © 350840 LYY S sCELFIS aIny, > T
51 WINNERAGO 17 TO9H .S 1692.0 K13, 1 HT1A.7 aare el
52 ALLBMAKFF 19 1306,6 IELYI) 1401, 14 34 a5 tae f o -
53 RENTOM 1y 1738,2 17665 127642 17972 4n 1000, .
54 HBLACK HAWK 19 7541 .4 TIRT b 193740 KT0,.7 tope o 4
55 BRFMEWN 1v 14217.4 1498,AR 15-3.7 19811 1-~u2, 1 :
56 BHCHANAN 1y 12%7.2 13172.1 1372,% 1427 16768 “
57 CEDAKR 19 HEY R %4 .1 MR Hide MPT R
SH  CHICKASAW 19 T0m, 3 7354 TeTen Tl FENI : .{
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59 CLAYTON 19 1812.4 1879.9 1938.9 1997,9 2067, 1 ~_.._-4
60 CLINTON 1y 4612.3 “7R1.7 49s1,1 5097.4 5212,9 .
61 DavIs 19 310.4 324.8 335.3 Je2.4 165.9 PR
62 OELAWARE 19 840,46 ar4.9 922.3 961,1 999,9 L
63 DES MOINES 19 3447.0 3431.7 3831,.7 3439.3 3452,3 7
64 DUBUQUE 19 4531.6 AT%2.9 4992,6 $218,5 Sel6,7 L
65 FAYETTE 19 1313.8 1362.7 1366.9 1386,.2 1405,5 L
66 HENRY 19 339.0 829.3 A29.3 B36.2 239,9 3
—&3—HOWARD —+oy— *095} S 2T (1] =279 Y78 L2 3 2 i ".
68 10wA 19 678.9 ~87.7 700.8 709.6 718.3
69  JACKSON 19 1780.5 186545 1914.7 1991.8 ?2056.9 j
O IERFENGON—— 1 w10 4P B-Lx X4 42858 T T,y - .
71 JOWNSON 19 362344 3803.0 3978.1 4135.3 “274,5
72 JONES 19 1013.0 1037.9 1062,9 10A7.43 1112.8
e 1 3 KRR — —— —} G G — BTSN ———— G0 ST Y& - - 4
7e LEE 1% 23n6,2 226548 2254.2 2250,0 272717.3 ]
‘ 79 LINN 15 10363.9 10830.7 10753,2 10938.0 11198.2 -
———— 3 — O SA— A 15 e P L O ———— P R e - - e
77 MUSCATINE 19 2921.1 3084.1 32401 3367.7 3459, @
8 SCOTT 19 8017.6 8421.3 AR3S,2 9203.1 9804, 6 v
19— AN BUREN—— — F o e By T R F PP I ——— 39— 3 A T
80 wAPELLOD 19 29R4.5 2013.0 1963.5 1930,.5 1914,0 4
81 WASHINGTON 19 895.4 262.7 Aad 8 829.9 RPa, A
————e - 3R W NNESHEE R} 9 1456 I S S — 1o T e T — - L
83 ANOKA 217 65A9.8 7380.0 a3an.s 92R2.4 10033.5 LT
86 BENTON 27 1633.3 1759.0 18R4 & 1996,3 2773.1 o
e e A EARVE R — 2P — 3G 3 s P e e——
36 CHISAGO 27 2385.2 2A44¢3 3393.2 3R32.3 46A1,0
87 DAKOTA 27 15628.9 17631.1 20266,0 22a52,2 25311.9
———— 380086 A — I A PP AP A——— —Aa I P
89 FILLMORE 27 797.6 790.0 782.5 763.6 737.1 J
90 GOOOHUE 27 3n98,9 3316.8 3s18.5 3736.4 3922,0 X
e 3 MENNE RN —— 2T e 10905 ——— oAt A—— ——- s
» 92 HOUSTON 27 1172.1 1185.0 1210.7 1230.0 1236.5 -
’ 93 ISANT] 27 9.1 19643 121.8 139,.6 165, R
———— 84 LB SUEUR— —— 27 e 5O - 655 | 5
35 ™C LEOD 27 21647 235.3 253.9 27249 291.9 ._..,.‘
96 MEEKER 27 23644 28640 250,23 2556.8 256,49
————— 87 MORER— 3 F 38O pS e AR5}y BER It ———— Do A —— ——
98 OLMSTED 27 6112.5 5618.7 7131.2 7593.8 7962.5 R
99 RAMSEY 27 46181,.5 46939.5 47310,0 4702540 4h286,0 RN
———— R 2 354G PR T —— I PGP —— I PR A
101  SCOTT 27 3804.4 +183.9 465049 5108.2 S876,.h LT
102 SHFESAURNF 27 392.7 455.3 523.6 A06.4 £97 .6 R
e S AR — 2 —— 398 P 8 T T O T A0 — —— T o —
106 STEELE 27 1870.5 195443 2012.4 2051, 2157.5
. 105 WwABASHA 27 53.1 56.2 54,5 55,1 55,1
e e 13— A SR ENGFON—— B P T B ———} At O L P} 335~ —— taGhr e ——
107 wINONA 27 3692,5 379%,1 3858,2 39134 3952,9
108 WRIGHT 27 215d.4 2503.2 2919,0 3206.6 3654 .0 RRICEY
—————e AR R 28— AR PG O ——— ST ———— G I .
. 110  AUDRAIN 2% 1059.3 10716 1083.4 1096.1 1109, R
, 111 BOONE 29 2655.4 2759.4 2863,4 2975.8 3na8,2 .
e M2 CMLARAY 3y g —— PR A -
113 CLARK 29 274,6 267.5 260.5 25344 FPCIR -
‘ 11s  FRANKLIN 29 3276.40 3765.3 «269,9 «883.7 5512,% @
—————— H S GASCONAGE 2 7SR GO R Iy o - o
) 116 JEFFERSON 2y 935,68 6903.6 TA71.6 915644 106al,?
; 117  xNOX 29 79.6 76.5 73.4 70.4 67,2 i
—_— 3 Ay bRy 2GR R 2} e~ —
119 LINCOLN 29 HRO.0 96040 1056,0 117640 17960 T %
120 ™ACON 29 565,.7 576.2 596,49 h1T.4 “al,e
— 3 MARION————— S e A
122 MONROE 29 186,.9 199.4 21346 227.8 243,3 . i
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—————— A P — e — 28— P R P —— B R R R—————— Aeh & - o -
J
‘s ¢
D-23 o
. @
o S R S,
- - - - - - - - e
¢ .
4 .
S
L_ e T e A et e e e et e aaa - e At PGP W T WUy WU o S Py [P W SR |




Ll ] -‘ - _" et SN W .“.'.‘i“_—:-".'.'."—_'-'vt"w't:'r"\‘-'..'-w(-\ v."""’ R A N . . o o o ‘}'
.
@
* 125  RaLLS 29 198,7 220.3 241.9 267.4 291,38 - .“
' 126 RANOOLPH 29 9H3,0 1r63.7 11e4,.3 1234.5 1332,.5
127 ST CHABLES 29 6469.9 8021.9 9569,6 1i863.1 14152.3 Co
128 ST FRANCOI 29 1607.9 1703.4 1795.0 1398.5 2901.9 . o
129 ST LOUIS 29 30317.0 3100646 31636,1 326416.8 33137.5 N
130 STE GENEVI 29 99,1 530.5 56S.4 60348 h62,2
131  SCHUYLER 29 97.5 106.7 116.1 125.1 134,3
132 SCOTLAND 2y 79.2 75.2 19.2 79.2 79,2
-t 3 BB 3 65— oS RISt ————— e R —— ——
134  WARREN 29 03,1 S11.5 22,7 792.3 61,9
135 wASHINGTON 29 276.9 299.% 322.0 %7,8 375.1
— e 136 S$T-LOULS € 29 - - SIBF T S he - —e 2RO — — 3P F Iy e —— —I PP
137 ADAMS 55 243.8 286.1 332.2 382.1 432,90 T
133 BARRON 55 2048,.8 2227.0 2399.9 2551.9 26724 s
—_— 139 @URRALD - —-— 55— —m ~} 3BT b 3FB R —— —- —twelr o —— - P TE———— FRF b — - Lo
140 CHIPPEwA S5 563.9 580.5 618413 639,4 Ak 0 - q
lel CLARK 55 2028.8 2112.9 2221.m 2272,0 2304,.0 .-
142 CRAWEORD 55— 850~ —} 4 AR} P~ - ——HEFT s L 49T - - : ;
143  DUNN S5 2199.6 2277.1 23474m 2eil,l 2um] & o s
les EAU CLAIRE 55 709 .4 744040 7756.3 0448 3313.4 @
145 GRANT B 3B J6F I I I —— PRt T e} —— - 1
146 GREEN 55 1279.3 1395.¢ 1511.1 1618,7 1709,A :
147  10wA 55 313.6 382.5 AT5.4 990.3 I0R, A i
e R JACKSOM- . S — — PRP B By I R T A o Bl Pt - - AR : .
149 JUNEAU 55 1766.8 1863.5 1977.7 2n65.6 213K,0 v
150 LA CROSSE 55 7619.0 7894.3 8134,1 A129.4 A489,3 .
e 35 LAFAYETTE -~ o SF— ome - L B N A I e SRS DS Y S S — -
152 MONROE 55 1397.2 148643 1571.4 1636.2 14R0,7 I
153 PEPIN 54 s16.4 633.1 5581 "86.4 a74.7 ‘o
e } 54 RFEREE——— — -B6— -~} 99y} o PRI B P PEE T ——— PR - - f
155 PoLX 55 999,3 1122.7 1258,2 1384.6 1508, 0
156 RICHLAND 55 328.8 AlAee “ng. 1 TRT .o 751.5 3
B RGEK 5o BBy BRI ———— 3530 F 0Ot R I — - — e
158 ST CROIX 55 3483.0 3992.0 456040 S128.0 5664,0 T
159  Saux 55 3155,9 330649 3457.% 356346 346,56 e
e 160 —TREMRE AL EA 55 - — by T ——— 1535 —GRGA———pAk By — b AT 2 - T
161 VERNON 55 1449.0 1505.6 1556.5 1590.5 1601,9 ST
162 w000 55 5363,0 668141 £909,3 7262.9 7408,4 _,Q_.,,‘
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ADAMS 17
ROND 17
ROONE. )7
BROWN 17
BUREAU 17
CALHOUN 17
CARROLL 17
CASS 1?7
CHRISTIAN 17
CLINTON 17
DE KALR 17
FAYETTE 17
FULTON 17
GREENE 17
HANTOCK 17
HENDERSON 17
HENRY 17
JEFFERSON 17
JERSEY 17
JO DAVIESS 17
KNDX 17
LA SALLE 17
LEE 17
MC DONOUGH 17
MACOUPIN 17
MADISON ©  ~ 17
MARION 17
MARSHALL 17
MASON 17
MENARD 17
MERCER 17
MONROE i & A
MONTGOMERY 17
MORGAN 17
OGLE

PEORIA 17
PERRY 17
PIKE 17
PUTNAM 17
RANDOLPH 17
ROCK ISLAN ~"17
ST CLAIR 17
SANGAMNN 17
SCHUYLFR 17
scoTr 17
STARK 17
STFPHENSON 17
WARREN 17
WASHINGTON 17
WHITESIDE 17
wINNEBAGO 17
ALLAMAKEE 19
BENTON 19
RALACK HAWK 1]
BREME R 19
BUCHANAN 19
CFNAR 19
CHICKASAW 19
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A2k, 2 3386,3 3773.5%
51,7 6£469.3 T1h.9
~43,1 TAT.0 LTS I
125.7 136.64 143,0

1378.,.8 1505, 1705.5
571.4 633.8 A78.1

1276.1 14372 1598,.6
816,7 937.7 1053,

1R863.0 2094,5 2332.7

1335.4 1500.7 1673.5

1155.4 1400,1 1690,1
902.0 1049.2 1207.6

2706,8 ININLG 3419,1
575.6 £30.5 691.h
A97 .4 995, % 1000,
LLYLYS 755,7 A33.1

23RR.9 2T5h 4 3091.1

1842.1 2079.2 235K.7
936.9 1056.A 11R4,0

T 1326.A 152643 T1TI.N

247R,.R 2831.8 3142.8

3594 .8 4109.4 4690.1

1354.,9 1650.4 1940,2

1046,.2 1304.23 1522.3

1811.5 2083,1 2345,.n

STRS.H 10R10.0 12490.9

1950,3 2311.7 2621 .4
S514,.4 579.3 A4l.0

1243,5 1363.0 1565.5
$96,7 A4 TR2.?

104R.8 1714.0 137R.9
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1790.0 1440.4 1620.7
1161,.7 1333.4 1535.2

. 1532.5 177R.0 2036.%
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478.4 §21.% sS1N.7
216,.R 26,2 PR7.5
?12.R 24245 2hT.9

1R92.4 20R4,.2 23R4 A
HTa.0 QQQ, 2 11n7.9
SYH, 0 672.0 T4A.9

3ATe.1 4214 ,A 4”73,9

THOR .4 9262.2 10R19,7

13h1.8 16R1 R 153,14

17213.6 116A,.6 1604?,4

TAHSG, T KahKh,5 LETY
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2067.9 7543,9
1151.4 1469,5
I9RT.9 4r99,7
749,64 A11.4
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Q8R,7 113h.4
" 3524,.8 4079,5
265745 3085,R
13%59,1 1549.5
1982, = 77 ?P210.7
3h44.4 4270.1
536R.9 AN3P . H
27?2R.1 2743,
1779,.4 2237.9
2704,5 3107.6
14ARS .0 162R9,T
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8R2.2 101K,Q
1609.1 1914.0
TOYNIL T TIsENLRT
1794.6 20313,.1
173R.1 2009,1
23159,R 2731.5
10R05,.6 1727230,
1721.6 1909,7
1174 13344,7
676.1 S66.l
2h51.5 3Nle.0
T11T739.0 777 TIIRASLH
13187,.3 15179.7
10949,0 12753.%
A136,.5 57,0
215,64 INY &
PRO.S 07,9
2A91.RA Inka,7
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S632,7 ~IRP 7
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' 59 CLAYTON 19 18R4,8 2049,1 2191.0 2357.5 2509.3 ‘_'“ﬁ
‘ 60 CLINTON 1y 4796,8 5212.1 554447 6014.9 fe11.9 A
61 DAvVIS 19 323.1 356.0 378,.9 40440 «25.5 Ce
62 DELAWARE 19 aTse.1 953.7 10462.2 113s,1 1229.9 e
63 DES MOINES 19 3584.9 3740.5 3877.8 «058.4 425H,7 LT e
64  DUBUQUE 19 4712.9 5180.7 5641.7 6157.9 6662.6 .
65 FAYETTE 19 1366,3 146346 1544.6 1635,7 1728.8 B
HENRY 9 . 904, . bo6 . ’
63 1I0wa 19 706.1 749.5 791.9 337.3 A83,
69  JACKSON 19 1851,7 2011.6 216A.1 235044 2530,0
e e F—JEFFERSON- - — - o~ &3 G ————h P A — —— et ————f P —— A3 .
71 JOMNSON 19 3768.4 416543 4495,3 4R79,6 $757.6 o]
72 JONES 19 1053,.5 1131.3 1201.0 1283.6 136R.7 T "
13 KEOKYR - — G e SR PG G GO — R Y T
74 LEE 19 2398.5 2649,7 2547,2 2566.8 2801.1 B
7S LINN 19 INT7R.8 1147845 1218141 12965.9 13773.7 e
— e Th  EOESA— ——— 19 - - 10882 -———— PR 12 I —— IR e —— @
77 MUSCATINE 19 3037.9 3361.7 3661.3 3973.9 4255,7 1
78  SCOTT 19 83368.3 9179.2 99R3,R 16459.7 11596.7 .
—F NN AR EN——— G = — by e — R ST W W P TR ) -
90 waPELLO ly 2147.9 2194.2 2218.8 2278.0 2354,2 S
81 wASHINGTON 19 931,13 80,3 950.1 379.3 101e.1 RN
s —— B3 WINNESHIER — 13 — - 1098 .6 ——— HeSTr—— AN — 20T t299; 2 — Lo
A3  ANOKA 27 ThB6,T 1v288.2 13692,4 16194,0 20uhH, 4 T
34 MENTON 27 191149 2465.0 InN3e,2 36133.2 %229, Ty
A5 CARVEA— —— BT — 3508545 —— 58T PO —— B — ——— — @
96 CHISAGO 27 2790,7 395344 S463.1 6£974,.8 9141,2 .
37 DAKOTA 27 18285,4 24507.2 312594 ,0 41591.1 5163641 e
e e B HODEE— - - —BF - - ~- Tl 3 AGeA—— —— &t — — R ———— 32— -
89  FILLMORE 27 9323,2 1n98.1 1759.9 1389,.7 1503,7 ;
30 GOODMIE 27 3625.7 461043 ShAG.A 630943 3000.9 :
O HENNERIN—— 2T —— 23 H R —— — 1 4958y 15 Hr e 2P P — N
92 HOUSTON 27 1371.3 166701 1949,3 2238.7 2527.4
93  [SANT] 2t 10646 167.7 196.1 252.3 7.0
Q4 LE SUEUR- - 27 438, F— — ——BEIv——FARB I — AR F3Fe e —————
95 MC LEOD 27 2513.5 1271 08,8 96,0 595,46
9k MEEKER 27 276.6 34149 403,8 67,6 523.9
e 3 MOMER A ARG 353G T PTG @I85 —_
98  OLMSTED 27 7151.6 9200.1 116441.3 13820,.6 16243.5 IS
99  HAMSEY 27 5139855 £5245,9 76169.1 85585.5 94419, e
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RECREATION LOCKAGE FORECASTING MODEL AND OUTPUTS
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The computer documentation and forecasts for the recrea-
tion lockage model is contained in this appendix. The methodology
incorporates the coefficients derived through regression analysis
and applies them to future estimates of five variables. The fore-
casting technique is split into two separate models. These models
are described below:

CRICAN N R
g

L)
[

AT
PR

1. Pleasure Boats Through the Locks: The forecasting
model utilized to estimate pleasure boats through the locks contains
five variables, including:

.~-.~
REPTR TN
iR .,

Variable

v
-

Flow factor (survey data, summer 1977)

:.:‘.'q'j .
[

2 Potential marina slip market (gravity model
output--see Appendix D)

Forecast of commercial lockage (provided by the
St. Paul District)

B X REARNT)
P RPN
“w L I

4 Quality of the pools (upstream)
5 Average miles to the next lock (above and below)
The equation is as follows:
Pleasure boats = 7,601.41 - 2494.26 (Variable 1) +
2.99 (variable 2) - 0.731 (Variable 3) +
584.20 (Variable 4) - 166 (Variable 5)
Variable 2 (Potential slip market) comes directly from the gravity
output. However, prior to incorporating it into the forecasting
model it was converted to the number of slips both above and below

a lock. Conversion of the gravity output (1980) for the first five
locks is shown below:

P - ew» - - - - -

St .
TR PG TR
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Lock

51
52

etc.

1980
Gravity Output
(Appendix D)

02/
02/
aa/
1,574
3,303
etc.

Potential Slip Market
(above and below the locks

0

0

1,574

4,877

4,583
etc.

a/ Potential marina slip market of Locks 51, 52 and 1 constrained

to O.

The forecasting model provides 5 years (1980, 1985, 1990, 1995 and
2000) and includes data for the remaining four variables described
above. The variables in the forecasting equation subject to major
changes during the forecast period are the potential slips per pool
(above and below) and the forecast of commercial lockages. Al-
though the data are not available, the long-distance flow factor
may change. For this reason a periodic survey is recommended to

improve the model validity.

The model as presently conceived only

incorporates flow based on the survey conducted during the summer

of 1977.

The final step of the first equation is to subject the
model output for each lock to a calibration factor. These factors
were developed by utilizing the model with 1977 data and adjusting
the outputs to correspond to 1977 actual Pleasure Boats through
the locks as shown below:

1977 Pleasure 1977 Pleasure Calibration

Lock Boats (Actual) Boats (Model) Factor
51 1,580 3,971 0.41
52 1,491 3,376 0.44
1 3,366 2,168 1.55

2 7,848 7,015 1.12

3 10,947 10,540 1.04

4 7,199 9,217 0.78

5 6,189 5,619 1.10
5A 8,114 6,571 1.23

6 6,494 6,809 0.95
etc. etc. etc. etc.

ba s
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/ The computer program is shown on the following page. f“'-':
The basic data for the five variables are included on 28 separate ]

. cards (one card for each pool on the Upper Mississippi River) and ) _.'J
. are shown on the page following the program. .
3 R
"o 2. Pleasure Boat Lockages: The results of the pre- DU
» vious forecasts are output into a single table described as o g
) "Pleasure Boats Through the Locks." It provides a matrix of 28 -
L locks by five separate forecast years. The data in this matrix » ?
. are then subjected to a second equation which converts pleasure SRR
o boats through the locks to the number of recreation lockages. This RN
: equation utilizes the regression coefficients described in Appendix C. '_'.
The equation accomplishing this conversion is: .- f‘ﬂ_a‘q

4

Lockages = pleasure boats (see equation above) x e

0.3452 + 412.86 8

. ,v q

The results of this conversion are output into a second table called IR

"Pleasure Boat Lockages." This is a matrix of 28 locks by five

forecast years. @
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PROGRAM ONE - PLEASURE BOATS THROUGH THE LOCKS

LECKCST+CM50000.T10.
) ACCOUNT «M3506446MICAEYM44387D,

«

UNTFORES
COPYBR . INPUT«TAPES.,
" RE#INDTAPES,

CGUS
REwINDs TAPES.,
COPYSBF « TAPER,

“REWINDITRPER,
RENAME o TAPES=TAPEH.
REWINDWTAPRES,

“E|Uﬂ“~EGG.
UNIFORE.
LGO.

RFC 10000
CosT.
EXIT,

KrCHI{UUUU.
COST.
i

PRUgRa™m IIIIEFV-ST TNPUTTOUTPOT S T APESSTAPES=UL TP T TAFFRY
DIMENSION SHMKT(5)COMML (S}
INTEGER PROATS (S)

P ORMET T T TS XT3 ZNP LT ASURE 8O R TS TAROUGH THE TUCKST
WRITE(6+3)
“ FORMAT (10" 4SX44HLOCK 16X e4HLIA0¢5Xe4H19BSeSXeaH1990¢5Xe4H1995¢5K etrt

c2000)
38 FORMAT (W 1)
WRITE(644)

'Wt?t \U'G_'A)T
1 FORMAT (A2410(1XeFS.0)eFee2eFSe201XeFIleFS,2}
100 READ (Ss1<ENDZO9)LOCK «SRMKToCOMML «FLOWeQI)AL 9AVGMTI«CFACT

1=y
10 PROATS(I) = (7h0la4]l = 2604,26 & FLQW ¢ 2,99 & SRMKT(I])
C =0,731 @ COMML () + SB4,20 & QUAL = 166 * AVGMT) & CFACT

Wt T T Ot Ot Tt R TS T IS
70 FORMAT (1 X eAG 92X ¢S(1542X))
WRITE(62)LUCK« (PBQATSII) sI=145)

YRS ¥ 8 8- R
GOTO 100
99 STOP
EYVKUL
E-5
LT », I ,_._‘;-.‘Q.-A" PR PP S Y OO I Wy DR P I
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DATA DECK LEGEND

{ o |
l:: 10 LOCk '-:.:'_
-: 2. Potential Slip Market (Gravity Model)--1980 to 2000 jf_"tf__";;
.. Len
- 3. Commercial Lockages (St. Paul District)--1980 to 2000 o
:::; 4. Flow Factor (Survey, Summer 1977)
' 5. Quality of Pools (Upstream) ‘
. . g
; 6. Miles to Next Lock (Above and Below) ‘ .4
'_:: 7. Calibration Factor (1977)
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APPENDIX F

RECREATION USE FORECASTS
(And Other Related Data)
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TABLE F-1 :

COUNTIES INCLUDED IN SCORP REGIONS ——

ALONG_THE UPPER MISSISSIPPI RIVER e

o

_ Minnesota e

| Region 7 Region 10 Region 11 | o]

Benton Dodge Anoka <I {

Chisago Fillmore Carver o

Isanti Freeborn Dakota R

Kanabec Goodhue Hennepin Coel

Meeker Houston Ramsey B

Mille Lacs Mower Scott " i~4

Pine Olmsted Washington R

Sherburne Steele . .

Stearns Wabasha R

Wright Winona o

Wisconsin R j

| Region 3 Region L Region 12 Region 13 | ]

Grant Crawford Buffalo Barron SRR

Green LaCrosse Jackson Dunn EDREE

Iowa Monroe Trempealeau Pepin e

LaFayette Vernon Pierce R

Richland Polk S

Sauk St. Croix G

Towa o ‘1

[ Region 1 Region 2 Region 3 j Rl

Allamakee Benton Appanoose A :

Black Hawk Iowa Davis S

Bremer Johnson Des Moines T

Buchanan Jones Henry .” ]

Butler Linn Jefferson - -

Cedar Muscatine Keokuk TN

Chickasaw Scott Lee N

Clayton Washington Louisa DA

Clinton Lucas S

Delaware Mahaska . 3

Dubuque Monroe - -

Fayette Van Buren o

Grundy Wapello o :1

Howard Wayne S

Jackson R
Winneshiek - . ]
B

S
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TABLE F-1 (concluded)

SR AT e are gun Sl aoi Aot et St IS R AT - =

Illinois
{ Region 1A Region 1B Region 3A Region & ]
Boone Bureau Adams Bond
Carroll Fulton Brown Clinton
DeKalb Hancock Calhoun Madison
Jo Daviess Henderson Cass Monroe
Lee Henry Christian Randolph
Ogle Knox Greene St. Clair
Stephenson LaSalle Jersey Washington
Whiteside Marshall Logan
Winnebago McDonough Macoupin
Mercer Mason
Peoria Menard
Putnam Montgomery
Rock Island Morgan
Stark Pike B
Tazewell Sangamon C
Warren Schuyler .
Woodford Scott e
a ____ Missouri e
| Region & Region 5 Region 10 Region 11 | o
Adair Lewis Lincoln Franklin
Clark Macon Montgomery Jefferson
Knox Marion Warren St. Charles S
Schuyler Monroe St. Louis .
Scotland Pike St. Louis City A
Ralls o
Randolph
L Shelby R
i
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Pool Year
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TABLE F-2

RECREATION USE OF THE UPPER MISSISSIPPI RIVER

Recreation

Activity Use in Percent

Days of Use | Boating

Fishing Swimming Water Skiing |

U&L

SAF 1972
1973

1974

1975

1976

1977

1 1972
1973

1974

1975

1976

1977

2 1972
1973

1974

1375

1976

1977

3 1972
1973

1974

1975

1976

1977
Totals 1972
1973

1974

1975

1976

1977

0 “".' S . .

. R

. - R -
£ Ga N TR 0

T . - - . ."A‘4'.'~.‘-"4"."-.-~ K L . . <l
e A ettt atal sl el s e na A e e L UP. T

43,300 75 30 10 5
41,200 75 30 10 5

52,700 75 30 5 5
78,500 60 10 5 5 N
82,500 60 10 5 5 T
79,800 60 10 5 5 SR
48,600 45 30 0 0 TS
58,800 45 30 0 0 v
92,500 50 40 1 0 T
87,500 50 40 1 0 o]
92,100 50 40 1 0 e
88,400 50 40 1 0 E
228,300 70 25 0 10 S
267,600 70 25 0 10 @
284,700 70 25 0 10 T
303,500 70 10 0 10 L
318,700 70 10 0 10 g
304,100 70 10 0 10 -
492,200 65 35 0 30 e
506,000 65 35 0 30 e ]
533,800 50 Lo 5 30 o
515,000 50 40 5 10 Y
530,500 60 4o 5 10 S
509,900 60 40 5 10 SO
812,400 64 30 2 11 T
873,600 64 30 2 11 -®
963,700 61 29 3 11 ; %
98,500 58 25 3 6 =
1,023,800 60 25 3 6 B
982,200 60 25 3 6 =
Percent of Total Increase 1972-1977 is 20.9 i
Source: U.S. Army, Corps of Engineers(RRMS). -!-1
F-4 .
'iiﬂ
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a TABLE F-2 (continued) A
ZONE 2
Recreation Activity Use in Percent - 4
Pool  Year  Days of Use | Boating Fishing Swimming Water Skiing | o |
L 1972 460,400 75 30 10 35 C o
1973 456,600 75 30 10 35 :
197k 540,900 75 Lo 15 35 .
1975 538,600 75 Lo 15 35 —‘-<
1976 554,600 75 25 10 20 4
1977 530,700 75 25 10 20 .
5 1972 63,000 70 45 7 11 RS
1973 61,500 70 45 7 11 o
1974 174,200 70 45 5 15 -
1975 181,100 70 L5 5 15 = 4
1976 190,400 50 10 5 25 Al
1977 186,400 50 10 5 25 s
5A 1972 240,400 65 30 10 15 BN
1973 230,200 65 30 10 15 T
1974 241,200 65 Lo 10 10 ]
1975 24k, 300 65 40 10 10 r.ﬁ
1976 256,700 65 40 10 10 Ll
1977 246,700 65 40 10 10
6 1972 488,700 60 72 10 22
1973 519,800 60 72 10 22 o
1974 530,400 75 72 10 25 o
1975 5k, 500 75 5 10 10 ;.;3
1976 560,500 60 20 10 20 A
1977 538,500 60 20 10 20
7 1972 308,800 20 65 8 15 -
1973 319,200 20 65 8 15 -
1974 311,900 70 60 10 15 .Y
1975 316,700 70 60 10 10 -
1976 333,000 60 20 15 20 LS
1977 321,400 60 20 15 20
8 1972 407,500 35 66 10 15 s
1973 432,200 35 66 10 15 o
197k 429,700 40 70 10 15 R
1975 L55,700 50 60 10 10 ®
1976 478,700 50 25 5 10 roree
1977 464,400 50 25 5 10 T
9 1972 438,600 35 67 8 15
1973 438,100 35 67 8 15
1974 438,700 55 70 8 15
1975 482,800 55 60 10 10 o
1976 498,200 50 20 5 5 rd
1977 474,400 50 20 5 5 S
Totals 1972 2,407,400 51 54 9 18 :
1973 2,457,600 51 54 9 18
D 1974 2,667,000 64 57 10 19 ,
.- 1975 2,763,700 66 54 10 1k P
(I 1976 2,872,100 59 23 9 16 ——
1977 2,762,500 59 23 9 16 :
- Percent of Total Increase 1972-1977is 14.8 .
0 Source: (see F-4). .
N F-5 L
' !- j - T - - - - - - - - - - - - . !
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TABLE F-2 (continued)

ZONE 3
Recreation Activity Use in Percent
Pool Year Days of Use |Boating Fishing Swimming Water Skiing |
10 1972 354,600 45 67 7 22
1973 342,800 45 67 7 22
1974 345,500 L5 65 10 20
1975 353,500 L5 65 10 10
1976 371,400 45 10 10 10
1977 358,000 45 10 10 10
11 1972 335,000 15 33 11 1
1973 445,700 15 36 10 1
1974 521,000 15 36 12 1
1975 640,000 55 52 30 5
1976 642,800 30 50 2 2
1977 1,600,700 37 36 2 2
12 1972 563,600 15 33 11 1
1973 574,100 16 33 10 2
1974 712,700 16 33 10 2
1975 922,000 30 55 10 3
1976 1,392,400 30 50 2 2
1977 1,272,000 39 32 2 2
13 1972 1,112,000 15 33 11 1
1973 2,646,200 15 33 11 1
1974 2,690,300 15 33 11 1
1975 3,215,700 25 45 12 1
1976 3,025,600 30 50 2 2
1977 1,413,600 31 33 1 2
Totals 1972 2,365,200 22 Lo 10 6
1973 4,008,800 23 4o 10 6
1974 4,269,500 23 Y2 11 6
1975 5,131,200 39 5 16 5
1976 5,432,200 34 Lo L I
1977 4,644,300 38 28 4 4

Percent of Total Increase 1972-1977is 96.4.
Source: (see F-4),.
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e TABLE F-2 (continued)
e ZONE L
' Recreation Activity Use in Percent
T Pool Year Days of Use | Boating Fishing Swimming Water Skiing]
o 1k 1972 687,200 15 33 11 1
l 1973 475,100 18 33 2 1
e 1974 887,200 18 33 2 1
- 1975 909,200 20 35 2 1
- 1976 749,900 30 50 2 2
N 1977 2,316,400 36 39 2 3
e 15 1972 419,400 35 51 1 13
I" 1973 646,500 37 52 1 14
B 197kh 589,500 37 52 1 14
o 1975 798,600 45 60 2 20
. 1976 419,000 30 50 2 2
1977 2,102,700 41 31 1 4
lo 1972 1,117,300 12 29 8 6
1973 2,6k4l,000 14 39 8 6
1974 1,768,000 1k 29 6 6
1975 2,043,000 30 Lo 10 11
1976 1,153,200 30 50 2 2
1977 2,470,300 32 37 2 4
17 1972 784,800 10 33 1 1
1973 642,500 10 38 1 2
1974 382,600 10 38 1 2
1975 617,200 15 38 2 3
1976 653,400 30 50 2 2
1977 1,159,400 30 39 2 2
18 1972 508,000 12 23 16 2
1973 868,300 15 41 17 3
1974 876,900 15 41 17 3
1975 890,700 20 Yo 18 3
1976 735,800 30 50 2 2
1977 1,630,900 29 40 3 2
19 1972 196,100 12 23 16 2
1973 2,707,600 14 28 18 3
1974 3,059,000 1Y 28 18 3
1975 3,111,000 20 30 19 4
1976 1,855,400 30 50 2 2
1977 2,623,300 31 36 4 4
Totals 1972 3,712,800 16 32 9 U
1973 7,984,000 18 38 8 5
1974 7,563,200 18 37 8 5
1975 8,369,700 25 41 9 7
1976 5,566,700 30 50 2 2
1977 12,303,000 33 37 2 3

Source: (see F-4).

F-7

Percent of Total Increase 1972-1977is 231.4.

........
.......

[}

PR
. A
D UL SRS L




........................

o S T

........

TABLE F-2 (continued)

T -

ZONE 5
e Recreation Activity Use in Percent
A Pool Year Days of Use [ Boating Fishing Swimming Water Skiing |
.__ 20 1972 124,400 1 68 1 1
AR 1973 180,700 2 69 1 1
N 1974 206,400 3 69 1 1
i 1975 208,800 L 71 2 2
- 1976 145,200 30 50 2 2
A 1977 259,900 30 37 2 3
r 21 1972 488,100 1 68 1 1
e, 1973 2,069,400 5 39 1 1
A 1974 4,208,700 5 39 1 1
& 1975 4,239,600 20 50 2 2
bt 1976 2,418,100 30 50 2 2
‘ 1977 2,177,100 33 30 3 3
22 1972 237,200 1 17 1 ]
1973 237,200 1 17 1 1
1974 570,500 30 17 2 5
1975 610,500 4o 20 5 10
1976 1,112,700 30 50 2 2
1977 1,528,200 28 33 6 3
oL 1972 406,800 75 30 5 15
1973 256,400 25 30 5 1
1974 541,700 30 32 I 3
1975 454,600 30 32 Y 3
1976 502,400 21 35 26 9
1977 504,019 21 35 26 9
25 1972 867,900 75 40 10 20
1973 Lok, 800 30 30 5 1
1974 1,020,100 30 35 Y 3
1975 390,100 30 35 L 3
1976 1,396,300 21 35 26 9
1977 1,400,725 21 35 26 9
Totals 1972 2,124,400 31 4s 4 8
1973 3,238,500 13 37 3 1
1974 6,547,400 20 38 2 3
1975 5,903,600 25 4o 3 L
1976 5,574,700 26 Ly 12 5
1977 5,869,944 27 34 13 5

Source:

Percent of Total Increase 1972-1977 is 176.3
(see F-4).
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TABLE F-2 (concluded) 'Y

ZONE 6

Pool Year Days of Use | Boating Fishing Swimming Water Skiiqg,

26 1972 2,718 »900 70 30 35 2
1973 1,548,900 50 35 10
1974 3,121,100 33 36 L
1975 4,059,500 33 36 4
1976 3,939,200 21 35 6
1977 3,951,781 21 35 26
Percent of Total Increase 1972-1977is 45.3
Source: (see F-4).

Recreation Activity Use in Percent sl
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TABLE F-3

POPULATION PROJECTIONS FOR APPROPRIATE AGE GROUP*
BY SCORP REGIONS AND USE ZONES ALONG THE UPPER MISSISSIPPI RIVER

SCORP REGION 1980 1985 19% 1995 2000 |
Zone 1 :
Minnesota 7 289,600 316,500 348,000 373,500 415,400 :
Minnesota 11 1,827,000 1,305,700 2,003,500 2,093,300 2,161,300 .
Wisconsin 13 166,500 176,600 199,900 218,800 236,800 :
TCTAL 2,283,100 2,398,800 2,551,400 2,631,500 2,313,300
Zone 2
Minnesota 10 332,700 34k, %00 357,900 370,400 278,300
Wisconsin 4 145,400 150,800 157,200 162,300 166,700
Wisconsin 12 49,700 51,500 53,700 55,800 37,300
TOTAL 527,800 546,700 567,720 589,000 402,320
Zone 3
Iowa 1 4U5, 400 459,100 471,400 486,200 504,500
Wiscomsin 3 161,000 168,000 176,800 185,400 132,300
Illinois 1A 571,300 607,400 643,000 697,700 756,400
TOTAL 1,178,300 1,234,500 1,297,200 1,370,200 1,453,300
Zone 4
Iowa 2 425,100 LLl, 300 461,100 477,700 43k, 700 .
Iowa 3 216,400 215,200 214,600 215,600 217,700 : )
Illinois 1B 979,100 1,015,100 1,054,700 1,105,800 1,179,000 A
TOTAL 1,620,600 1,575,200 1,730,700 1,799,100 1,291,400 '-4."'{
- ta
Zone 5 -
Missouri &4 Ui, 300 46,500 48,000 30,000 51,300 R
Missouri 5 111,800 115,300 119,000 123,100 27,300 R
Missouri 10 43,000 49,500 56,000 55,100 Th, 3CO NI
llinois 3A 522,700 545,600 571,100 592,800 536,500 ST A
TOTAL 732,400 756,300 794,100 331,000 290,190 S
.
Zone 6 . ! d
Missouri 11 1,597,100 1,625,100 1,653,200 1,719,600 1,786,300 S
Illinois &4 652,200 653,400 685,600 720,400 750, 300 el
TOTAL 2,249,300 2,278,500 2,328,300 2,440,000 2,536,300 . o
h..* : M
.. * Minnesota--6 years and over Source: Illinois--Bureau of the Budget (1977 RN 1
L Wisconsin--6 years and over Iowa--0ffice for Planning and Programm- .
Towa--12 years and over ing (Series 1-76, No. 2) Mo o
i Illinois—-gll age groups Minnesota--Office of the State Demographer, P
i Missouri--6 years and over November 1975 .._i
; Missouri--Office of Administractionm, e
& November 10, 1976 o ~£
: Wisconsin--Department of Adminigtration June e e T

1975 ) 'Y
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TABLE F-5

PER CAPITA PARTICIPATION RATES BY SCORP REGIONS
ALONG THE UPPER MISSISSIPFI RIVER
(Figures in Parenthesis Reflect A Base Year Rate: 1370 = 100)

Minnesota PR
l Activity Region 7 Region 10 Region 11 ] . et
Soating (excluding 8.13  (9.03) 7.72  (8.58) 3.37 {10.41) R
canoseing, sailing) oL
Fishing, warm/cold 3.08 8.33) 5.11  (6.30) 2.48  (8.74) ""‘,.,'J
water e
Swimming 20.11 (22.34)  23.33 {26.59) 26,35 [29.32) e
Water Skiing 2.15  {2.69) 2.57  {3.21) 2,35 (2.94) SRR
Canoeing 0.82  (1.02) 2.61 [ 0.7%) 2.86  (1.08) ST
Source: Minresota Outdoor Recreation Plan--1968 bvased osn 1266-1967 Jata. ' {f:;:
"l
Aisconsin bt '1
, Activity zegion 3 xegion 4+ Region 2 Region L3
' 4
3oating (excluding k.12 .12 L.12 4,12
canoeing, sailing)
Fishing, fresh water 6.51 5.51 6.51 5.51
(warm/cold)
Swimming 14.53 14.58 14,58 14,58
WAater Skiing 1.23 1.23 1.23 1.23
Canoeing 0.38 0.38 0.38 2.38
Source: Opportunities in the Leisure Industry," Vol. 2, Statistical

Summary 1370; Rates used were for the North Central Region of the 7,5,

Towa
Tivi . : =2 5 E)
Activity Region 1 Region 2 2egion 3 ]
Boating (powerboating, 4.96 (4.13) L.,20 [4.08) 4,33 i 4.02)
water skiing, and
other boating) v
‘ Fishing 8.99 (7.35) 7.25 (6.59) 3.13 i3.30)
T Swimming, other 2.45 (2.04) 4,01 {3.3w) 3.56  (2.37)
N {pools excluded)
' Water Skiing (1370 L/R 1.23 (same) 1.23 !same) 1.23 {(same)
N. Central Region rate)
- Canoeing, Kayak 1.10 (0.81) 0.65 (0.48) 0.51 [2.45)
- e ————————
- Source: Statewide Summary Tables, SCORP 1975.
2
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TABLE F-5 (concluded) ) 4
Illinois Sed
r Activity Region LA Region 13 Fegion 3A Zegion ' l
3oating | 10 bhr L.66 (4.05) 3.25 (2.71) 2.51 {2.09) .78 &.22) @
or less, greater o 1
“han 10 hp) -
Fishing {rate 5.% (same) 5.91 !same) .34 Isame) 5.5 [:ame) T
from 1970 state ;
Swimming {deach 5.25 (4,L5) 3.80 (2.17) 3,25 2,710 5.45 4,500 B
swimming other o
than @ Lake Mich. e.}
no pool use) ..
Water Skiing J.44  {same) 2.42 {same) .34 [same) >.23  (same! L
{rate from 1370 S
State plan) . }
Canoeing, rivers 2.05 (1.52) 1.02 {0.75) l.42 [1.2%) 3.7% 70.3%5!
and streams, N
lakes and ponds _#
!
Source: 1375 illinois 3CCRP draft, June 1977. Lo
Missouri
[ ictivity 3egion & Region 5 Region 10 Zegicn 11
2oating 3.36 (3.45) 5.6 Lh.s2) 3.92  {3.23) 2.1z PR
Fishing 15.04 [14.40) 11.49 711.16) 5.07 (4%.,92) 5.05 “L,30)
{cold/warm) -
Swimming, lake 5.2 ({6.18) 8.4k (7.54) 2.3¢ (2.67) u.l5  3.7L) T
pool exzluded o
Water Skiing 2,10  {1.7%) 0.2  {0.76) 1.05 (0.87) 2.38 ‘2.u8) e
Canoceing, 3.31 {2.7W) 2,73  {(2.26) C.43 (0.36) D.20 (2.36) e
floating R
Source: 1373 Missouri SCORP Demand Update. @
.-

F-13

- - - - - - - - - -
e e e e ———
PR - ..
. . .
T . -
- . : I -
Ao b s Beeiion Do Seecden B LS S Y ULy Y Y. § " P .




.................

FORECAST OF PARTICIPATION RATES BY SCORP REGION
AND USE ZONE ALONG THE UPPER MISSISSIPPI RIVER

ii' TABLE F-6

ii: ZONE 1

Per Capita Participation Rate

Activity 1580 1985 1990 1995 2000 | 3.1f
Minnesota T: .3
Boating 12.64 14,90 17.16 19.41 21.67 R
Fishing 9.16 9.58 10.00 10.41 10.83 S
Swimming 31.28 36.86 L2.4s5 48.03 53.62 R
Water Skiing L.57 5.78 6.99 8.20 9.42 -
Canoeing 1.73 2.19 2.65 3.11 3.57 o
Minnesota 1l: ii:.
Boating 14.57 17,18 19.78 22,38 24,98 IO
Fishing 9.61 10.05 10.49 10,92 11.36 e
Swimming 41,05 48,38 55.71 63.0k 70.37 SR
Water Skiing 5.00 6.32 7.6L 8.97 10.29 S
Canoeing 1.84 2.32 2,81 3.29 3.78 ;i;i
Wisconsin 13: @\Jg
Boating 5.77 6.80 7.83 8.86 2.89 RO

Fishing 7.16 7.49 7.81 8.14 8.46 <

Swimming 20.41 2l ,06 27.70 31.35 34.99 )
Water Skiing 2.09 2.64 3.20 3.75 4.30 e
Canoeing 0.65 0.82 0.99 1.16 1.33 o
.
e
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ZONE 2

Activity

Minnesota 10:
Boating
Fishing
Swimming
Water Skiing
Canoeing

Wisconsin U:
Boating
Fishing
Swimming
Water Skiing
Canoeing

Wisconsin 12:
Boating
Fishing
Swimming
Water Skiing
Canoeing

e e o 1 o e g

TABLE F-6 (continued)

Per Capita Participation Rate

-——

T

Lovios,

A A am

[1980 1985 1990 1995 2000 | "
12.01 14.16 16.30 18.45 20.59
6.93 7.2k 7.56 7.88 8.19
37.23 43.87 50,52 57.17 63.82 ‘0 1
5.46 6.90 8.35 9.79 11.24 R
1.29 1.63 1.98 2.32 2.66 B
5.7/ 6.80  7.83  8.86  9.89 T
7.16 7.49 7.81 8.1k 8.46 o
20.41 24.06 27.70 31.35 34.99 ShaEs
2.09 2.6k 3.20 3.75 4.30 RS
0.65 0.82 0.99 1.16 1.33
5.77 6.80 7.83 8.86 9.89 ,.,i
7.16 7.49 7.81 8.14 8.46 e
20.41 24,06 27.70 31.35 34.99 e
2.09 2.64 3.20 3.75 4.30 <
0.65 0.82 0.99 1.16 1.33

s
‘o
.- .
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TABLE F=6 (continued)
ZONE 3
Per Capita Participation Rate
Activity ] 1980 1985 1990 1995 2000]
Towa 1:
Boating 5.78 6.81 7.85 8.88 9.91
Fishing 8.08 8.u45 8.82 9.19 9.56
Swimming 2,86 3.37 3.88 k.39 4.90
Water Skiing 2.09 2,64 3.20 3.75 4.30
Canoeing 1.38 1.74 2.11 2.47 2.84
Wisconsin 3:
Boating 5.77 6.80 7.83 8.86 9.89
Fishing 7.16 7.49 7.81 8.14 8.46
Swimming 20.41 24,06 27.70 31.35 34.99
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.65 0.82 0.99 1.16 1.33
Illinois 1lA:
Boating 5.67 6.68 7.70 8.71 9.72
Fishing 6.56 6.85 7.15 7.45 7.75
Swimming 6.24 7.36 8,47 9.59 10,70
Water Skiing 0.75 0.95 1.14 1.34 1.54
’ Canoeing 2.58 3.27 3.95 6L 5.32
;
.
L
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TABLE F-6 (continued)

ZONE L
Per Capita Participation Rate
Activity [ 198 1985 1990 1995 2000 |
Iowa 2:
Boating 5.71 6.73 7.75 8.77 9.79
Fishing 7.25 7.58 7.91 8.24 8.57
Swimming 4.68 5.51 6.35 7.18 8.02
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.82 1.03 1.25 1.46 1.68
Iowa 3:
Boating 5.63 6.63 7.64 8.64 9.65
Fishing 9.13 9.54 9.96 10.38 10.79
Swimming 4.16 4.90 5.64 6.39 7.13 o
Water Skiing 2.09 2.64 3.20 3.75 4,30
Canoeing 0.76 0.97 1.17 1.37 1.58 j
Illinois 1B:
Boating 3.79 4.7 5.15 5.83 6.50 “® J,
Fishing 6.50 6.80 7.09 7.39 7.68 L
- Swimming L. bk 5.23 6.02 6.82 7.61 SOl
v Water Skiing 0.73 0.92 1.12 1.31 1.50 ]
o, Canoeing 1.28 1.61 1.95 2.29 2.62 o
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ZONE 5

Activity

Missouri U4:

Boating
Fishing
Swimming
Water Skiing
Canoeing

Missouri 5:

Boating
Fishing
Swimming
Water Skiing
Canoeing

Missouri 10;

Boating
Fishing
Swimming
Water Skiing
Canoeing

Illinois 3A:

Boating
Fishing
Swimming
Water Skiing
Canoeing

TABLE F-6 (continued)

Per Capita Participation Rate

""""""

Mo 5 Do

4,83 5.69
6.06 16.79
8.65 10.20
2.96 3.74
4 .66 5.89

7.46
12.83
10.56 12.4Y4
1.63
4.86

F-18

6.56
17.52
11.74

k.52

7.12

8.59
13.39
14,33

1.98

5.88

1995

T.42
18.25
13029

5.31

8.36

9.72
13.95
16.21

2.32

6.89

L.ho
7 .42
5.83
1.3k
3.20

2000 |

8.28
18.98
14.83

6.09

9-59

10.85
1’4.51
18.10
2.66
7.91
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TABLE F-6 (concluded)

ZONE 6
Per Capita Participation Rate
Activity | 1980 1985 1990 1995 2000 |
Missouri 11:
Boating 2.65 3.12 3.59 4.06 4,54
Fishing 5.39 5.6L4 5.88 6.12 6.37
Swimming 5.19 6.12 7.05 7.98 8.90
Water Skiing 0.82 1.03 1.25 1.46 1.68
Canoeing 1.12 1.k2 1,72 2,01 2.31

Illinois b

Boating 6.75 7.95 9.16 10.36 11.57
Fishing 6,44 6.73 7.02 7.31 7.60
Swimming 6.36 7.49 8.63 9.76 10.90
Water Skiing 0.73 0.92 1.12 1.31 1.50
Canoeing 0.94 1.18 1.43 1.68 1.92
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ZONE 1

Activity

Minnesota 7:
3oating
Fishing
Swimming
Water Skiing
Canoeing

Minnesota 11l:
Boating
Fishing
Swimming
Adater Skiing
Canoeing

Wisconsin 13:
Boating
Fishing
Swimming
Aater Skiing
Canoeing

Zone 1 Totals:
Boating
Fishing
Swimming
Water Skiing
Canoeing

TABLE F-7

FORECAST OF RECREATION DAYS BY 3CORP REGION
AND USEZ ZONE ALONG THE UPPER MISSISSIZFI RIVER

Pezreation Days

(" 1580 1955 1390 1995 2000
3,660,500 4,715,800 5,371,700 7,366,100 3,201,700
2,052,700 3,032,100 3,480,000 3,950,600 4,438,800
3,058,700 11,666,200 14,772,600 18,227,400 22,273,700
1,323,500 1,829,400 2,432,500 3,111,300 3,913,100

501,000 693,100 922,200 1,180,200 1,483,200
26,619,400 32,739,300 39,529,200 46,348,100 54,004,300
17,557,500 19,152,300 21,016,700 22,858,800 24,553,200
74,998,400 92,197,800 111,615,000 131,361,500 152,132,300

2,135,000 12,044,000 15,306,700 18,775,300 22,246,000
3,361,700 4,421,200 5,629,300 6,887,000 8,172,000
360,700 1,200,900 1,565,200 1,938,600 2,340,000
1,192,100 1,322,700 1,561,200 1,781,200 2,001,800
+ 398,300 4,249,000 5,537,200 6,853,400 8,278,600

348,000 466,200 639,700 220,500 1,017,400

108,200 144,800 197,900 253,800 314,700
31,240,600 38,656,600 47,166,100 56,152,800 &5,346,200
21,402,300 23,507,100 26,057,900 28,590,400  31,05%,600
87,455,400 108,113,000 131,724,800 157,048,400 182,485,200
10,806,500 14,335,500 18,378,900 22,709,300 27,176,500

3,970,900 5,259,100 6,749,900 8,321,000 3,369,700
F-20




Ll st ettt e B

S
L J
BRI
—d
o 1
C
@
1
TABLE F-7 (continued) N
ZONE 2 -
Recreation Days ﬁ—#
Activity 1280 1385 1390 1395 2000 f N “1
Minnesota 10: ; 1
Soating 3,995,700 4,376,700 5,819,100 5,833,300 7,301,600 C
Fishing 2,205,500 2,493,500 2,596,300 2,918,800 3,103,200 .-;_ﬁ
Swimming 12,386,400 15,108,800 18,235,600 21,183,200 24,1€1,400 L
Water 3kiing 1,816,500 2,376,400 2,981,000 3,626,200 4,258,300 - e
Canoeing 429,200 561,400 706,900 859,300 1,207,300 9o
o
WAisconsin 4: -
Boating 839,000 1,025,400 1,229,300 1,4l2,400 1,548,700
ishing 1,041,100 1,129,500 1,226,200 1,325,200 1,410,300
Swimming 2,367,600 3,528,200 4,348,900 5,103,800 5,832,800
Water Skiing 303,300 398,100 502,400 610,500 716,800
Canoeing 34,500 123,700 155,400 188,800 221,700
‘Wisconsin 12: AR
Boating 286,800 350,200 420,500 Lol 4GO 566,700 e
Fishing 355,900 385,700 419,400 454,200 L8k, 800 Tl
Swimming 1,014,400 1,239,100 1,487,500 1,749,300  2,004,3C0O T
Water Skiing 103,900 136,000 171,800 209,200 246,400 ISR
canoeing 32,300 42,200 53,200 6L,700 76,200 R
Zone 2 Totals: ’
Soating 5,121,500 6,252,300 7,468,%00 8,770,700 10,017,300 Tl 4
Fishing 3,702,600 4,008,700 4,34k,500 4,698,200 4,398,300 -
Swimming 16,368,400 19,376,100 23,372,000 28,036,300 32,019,100 R
dater Skiing 2,224,300 2,910,500 3,655,200 4,445,300 5,222,000 R
“anoeing 556,000 727,300 915,500 1,112,800 1,305,800 R
T
..‘
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TARLE F-7 (continued)

ZOIE_3
Recreation Jays
Activity [ 1980 — 1935 1350 1395 2000 ]
Iowa 1:
3oating 2,574,%00 3,126,500 3,700,500 4,323,700 5,500,600
Tishing 3,598,800 3,879,400 4,157,700 4,474,500 4,824,000
Swirming 1,273,800 1,547,200 1,329,000 2,137,500 2,472,500
Water Skiing 930,900 1,212,000 1,508,500 1,825,300 2,169,300
Canoeing 514,700 798,800 994,700 1,202,600 1,433,100
Wisconsin 3:
Boating 929,000 1,lu2,400 1,384,300 1,644,400 1,301,300
Fishing 1,152,800 1,258,300 1,380,800 1,510,800 1,626,300
Swimming 3,286,000 4,042,100 4,897,400 5,818,600 5,728,600
Water Skiing 336,500 443,500 565,800 96,000 826, 300
Canoeing 104,600 137,800 175,000 215,300 255,80¢C
Illinois 1A:
Boating 3,242,700 4,057,400 4,997,300 6,077,000 7,352,200
Fishing 3,751,700 4,160,700 4,540,400 5,197,%00 5,362,100
Swimming 3,568,700 L,470,500 3,497,000 6,690,900 8,093,500
Water Skiing 428,900 577,000 739,900 934,900 1,164,300
Canoeing 1,475,500 1,986,200 2,563,600 2,237,300 4,024,000
Zone 3 Totals:
3oating 5,746,100 8,326,300 10,082,100 12,045,100 14,254,600
Fishing 8,503,300 9,298,400 10,178,300 11,183,300 12,312,000
Swimming 8,128,500 10,059,800 12,223,400 14,647,000 17,234,600
water Skiing 1,696,300 2,232,500 2,814,200 3,456,800 4,161,500
Canoeing 2,194,800 2,922,800 3,733,300 4,555,200 5,712,300
F-22
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TABLE F-7 (continued) ‘o
ZONE 4 Tl
T -4
Recreation Jays @ 4
Activity ’ 1380 - 1365 1990 1395 20C0 :
Iowa 2: :
Boating 2,427,300 2,394,200 3,575,800 4,133,400 +,8L3,1C0 .
Fishing 3,082,000 3,372,300 3,549,700 3,236,200 4,232,500 R
Swimming 1,789,500 2,451,400 2,329,900 3,429,300 3,367,300 R
Water Skiing 288,500 1,174,500 1,476,500 1,791,400 2,127,290 - ‘:1
canceing 348,600 458,200 576,300 497,400 831,120 @ )
Iowa 3: o
Boating 1,218,300 1,426,300 1,639,500 1,362,800 2,100,200 o
Fishing 1,975,700 2,053,000 2,137,400 2,237,300 2,342,200 L
Swimming 200,200 1,054,500 1,210,300 1,277,700 1,552,200 1
Water Skiing us2, 300 568,100 686,700 808,500 236,100 e
Canoeing 16k4,500 208,700 251,100 295,400 3ub, 000 ~ .’ 3
L
Illinois 1B: T
Boating 3,710,800 4,537,500 5,431,700 6,446,800 7,563,500
Fishing 6,364,200 6,902,700 7,Lk77,800 8,171,300 3,354,700
Swimming b,347,200 5,309,000 6,349,300 7,541,500 @,372.200
Water Skiing 714,700 933,900 1,181,300 1,443,500 1,758,500
Canoeing 1,253,200 1,634,300 2,056,700 2,532,300 2,2£9,30C
Zone 4 Totals:
3oating 7,356,400 8,958,500 10,647,000 12,499,000 1k,507,L00
Fishing 11,421,300 12,328,000 13,264,300 1k4,346,000 15,543,300
Swimming 7,236,900 8,814,900 10,489,500 12,349,200 14,431,300
Water Skiing 2,055,500 2,676,500 3,34k,500 4,043,500 4,821,200
Canoeing 1,766,300 2,301,200 2,384,600 3,525,100 4,264,100
;‘ 1
-
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TABLE F-7 (continued)

ZONE 5
Recreation Days

Activity [“’1980 1985 1990 1995 2000

Missouri U: S
Boating 216,300 264,600 314,900 371,000 L29,700 R
Fishing 721,100 780,700 841,000 312,500 985,100 .. :
Swimming 388,400 474,300 563,500 664,500 769,700 RN
Water Skiing 132,300 173,900 217,000 265,500 316,100 7
Canoeing 209,200 273,900 341,800 418,000 497,700 P

Missouri 5:

Soating 707,700 860,100 1,022,200 1,196,500 1,382,300 1
Fishing 1,372,200 1,479,300 1,593,400 1,717,200 1,ou8,ooo ,
Swimming 1,180,500 1,434,300 1,705,300 1,395, 5oo 2,305,300 e
Water Skiing 144,200 187,300 235,600 285, 338,300 . d
Canoceing 429,300 560,400 699,700 848,2 1,007,7¢0 ;.ﬁ
- -
Missouri 10: o
Joating 194,400 - 263,800 343,8¢0 Ls1,800 575,800 S
Fishing 232,600 280,200 330,400 400,400 475,500 ]
Swimming 160,800 218,300 283,200 373,700 476,300 T
Water 3kiing 63,500 92,600 126,600 172,500 225,900 ST
lanoeing 26,200 38,100 52,600 71,600 93,600 o
Illinois 3A:
2oating 1,560,800 1,882,300 2,267,300 2,661,700 3,188,900
Fishing 3,478,500 3,726,k00 4,071,300 4,398,600 4,913,300
Swimming 2,018,900 2,438,800 2,341,200 3,456,000 4,137,200
Water Skiing 399,500 518,300 651,100 794,400 380,200
Canoeing 948,200 1,233,100 1,553,100 1,897,000 2,342,300
Zone S5 Totals:
3oating 2,679,800 3,270,800 3,948,200 4,581,000 5,576,700
Fishing 5,805,100 6,256,500 6,836,700 7,428,700 3,223,000
Swimming 3,748,700 4,565,700 5,493,300 6,489,7 7,689,100
Water Skiing 740,200 372,700 1,230,300 1,518,000 1,861,100
Canoeing 1,612,900 2,105,500 2,653,200 3,234,800 3,941,300
o L
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TABLE F-7 (concluded)

i 08

o ZONE 6 ]
e BREIAR
o] Recreation Days R
= activity [ 1980 1585 1390 1395 ESOR B i‘
Missouri 11: v;.‘j 4
Roating 4,232,300 5,070,300 5,935,000 6,981,600 2,109,300
Fishing 8,608,400 9,165,600 3,720,800 10,523,300 11,373,700
Swimming 8,288,900 9,345,500 11,655,100 13,722,100 15,398,100
Water Skiing 1,309,600 1,673,900 2,066,500 2,510,600 3,001,000 S
Canoeing 1,788,800 2,307,600 2,843,500 3,456,400 4,125,400 L
Illinois U: . _‘._,.1
Boating 4,402,500 5,194,500 6,280,100 7,463,300 8,581,200 _
Fishing 4,200,200 4,397,400 4,812,900 5,266,100 5,702,300 o
Swimming 4,148,000 4,894,000 5,916,700 7,031,200 2,178,3C0 |
water Skiing 476,100 601,100 767,300 343,700 1,125,400 v
Canceing 613,100 771,000 980,400 1,210,300 1,440,500 I
Zone 6 Totals:
3oating 8,634,700 10,264,800 12,215,100 1k4,kku, 300 16,790,300 _.,'.
Fishing 12,808,600 13,563,000 14,533,700 15,790,300 17,281,300 o "]
Swinming 12,436,900 14,839,600 17,571,800 20,753,500 24,576,400 oo
Water Skiing 1,785,700 2,275,000 2,334,400 3,454,300 %,126,4C0
Canoeing 2,401,900 3,078,600 3,823,900 4,666,700 5,567,2CC
.,
e
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APPENDIX G

SIMILAR PROJECT ANALYSIS OF RECREATION
USE ON UPPER MISSISSIPPI RIVER
(Program and Outputs)
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METHODOLOGY

MRI modified the Corps similar '"project concept," utiliz-
ing per capita use rates from the GREAT Recreation Demand Analysis,
June 1976. First the per capita use rates for the 13 pools under the
jurisdiction of the St. Paul District were analyzed and classified
into three types of pools (urban river pools, rural river pools and
lakes). The basis for this classification was primarily the resources
in the pool and the type of per capita use rates generated at the 13
pools. Further classification would have resulted in little distinc-
tion between the classes because the per capita use rates varied
little. Four pools were classified as urban river pools (including the
Upper and Lower St. Anthony Falls, Pool 1 and Pool 2). Seven pools
were classified as rural river pools (pools 3, 5, 5A, 6, 7, 8 and 10).
The lake classification included two pools, 4 and 9 (see Table G-1).

These rates were assumed to be characteristic of all pools
along the Upper Mississippi River. After discussion with the St. Paul
District, it was concluded that pools 11 through 26 would all fall
into the rural river classification. Thus, the appropriate per capita
rates were utilized for these pools.

Using the same primary market area already identified in
another part of this report and the distance matrix (distance between
origin and destination areas) from the gravity model, the population
for the three zones for 5 forecast years and each of the 28 pools were
calculated by computer techniques (see the following computer program).
The next step was to apply the appropriate activity per capita use
rates to each of the population zones for the 5 forecast years to
estimate total recration activity in the seven activities for the 28
pools.

An internal computer subroutine provided for growth in the
activity participation rates for each of the forecast years. These
growth datc were taken directly from MRI's COMPATRAX recreation par-
ticipation allocation model. The total activity days are each pool
were then converted to the number of visitor-days, using conversion
factors developed from the GREAT 1 data. Another computer calculation
provided an estimate of visitation from beyond the 75 mile zone. This
factor was developed from the GREAT demand study. A final calculation
aggregated the visitation data into the 28 pools for the 5 forecast
years.
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The computer program, various summary tables, coefficients
and final outputs are located on the pages that follow.
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(?“ CLASSIFICATION OF UPPER MISSISSIPPI RIVER POOLS

TABLE G-1

o FOR SIMILAR PROJE(.™ ANALYSIS

--:’-
Pool

.ja' 1
A" e 2
{. 3
T 4
.:_ E 5

= 8
- o
= 10

16
: 17

. 18
o 19

' a/ Pool Class Code
el River, Urban 1
S Lake 2
River, Rural 3
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Poo12/
Class
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POPULATION DATA (1980, 1985, 1990, 1995, 2000)

AND
GRAVITY MODEL DISTANCE MATRIX
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ORI ATION DATA [N THDIS

17 LIS

Ak.Y9

ANNS NF PFRSONS

69,72

T2e49

I ADAMS Rl.5
2 HOND 17 18,4 1547 19,9 lhen 14,8
3 ROOkg - [ - PR 2R.A - Al.6 ~ el . A0
LY HROWN N4 el Qe i) 4,1 441 9.7
S HURE AL V7 3.4 Ke? 39,7 415 41,0
6 CALHOUN - 17 Seé .- Qe —— . - 8,A . Sed. - 85,3 .
T CARRNOLL 1N 19.4 19.7 2041 20.9 22.0
A CasSS 17 14.5 13.9 lao.4 l14.H 19,6
. 9 GHRARISTIAN . 1 S R & Y TR NN, & S0 JSRIUSUN. Y- DA SO L P
106 CLINION 17 04?7 BN ML ANk 1,9
11  OF KALR i 6V, ] 19.% RIA 93.6 1nh.6
-l FAYEITE .. 17 - —20.5 __. 2145 226 o 2323 . _ 23.6.
13 FULTON 17 42.5% 42,9 b4 ,8 47.5 S1.7
14 GREENE 17 16,2 14,0 16,1 16.0 1h,0
1S HANCUCK 7 e Pled 213 214 22.2 24,4
16 HENDERSON 17 A.7 R.9 9.0 9.5 10,4
17  HENKRY 17 S7.0 59.13 hl.N Ly L hR, 2
18. JEFFERSON. _ )7 PR P * R — | O - S —— |- RS | Py WER—— | DY
19 JERSEY 17 19.9 20,2 20.R ?l.9 23,0
20 JO DAVIJESS )7 2l.% 22.3 23,7 240 25.1
-3 KNOX _. —_ M- e 83,3 — £5.2 && B 10— b 7S N
22 LA SALLY 17 107,85 110.A 116,0 121.8 176,46
23 LEF 17 34,6 3A.0 41,4 45.1 49,1
2‘_,_“‘; Du“a“(;“, . l[ — ___Ao by 45. 3 AR S S2.0 L_ﬂ'A
25 MACOUPIN 17 46,0 47.7 50,2 5241 55,2
26  MADISON 17 251.3 7?5043 26%.3 2R5.7 ?293.1
27 . MARJON 17 - 394 4] — AR 45,2 AS &
28  MARSHALL 1! 13.1 13.3 13.5 13.7 13.7
29 MASON 17 17.n 14.8 17.7 20.0 P79
-30  MENARD-.. ... }7-— A0l — el e ——— 12,0 }2.R
3] MFRCER 17 18,3 19,1 19.9 ?l.3 23.4
32 MONNOE 17 20,9 21.3 2l.4 23.9 257
~33 - MONTGOMERY_—_}.7 0,2 334 — 38 22.A 33,0
36 MORGAN 17 34,4 3%.6 AT A 39.0 41.h
3% O6LE 17 43,4 45,4 67,7 50,7 54,7
—36 _ PEOR]A 1. 204 .8 212.0 2194 2271.2 231,58
37 PERRY 17 19.6 19.5 20.1 204 20.9
38 PIxE 17 18,1 1R, 0 18,1 1R.5 20,2
A9  PUINAM A % S Befl.. ... A0 hob 1.2 T
40 KANDULPH 17 32.9 3.4 34,9 LT 38,4
41 HOCK JSLAN 17 189,54 176.4 1R3. & 192.3 206,13
- 42 ST CLALR.. . 11. . 288.2 286.06 30l.2 3l0.4 328.9
43  SANGAMON | W4 170,11 178.9 192.4 ?201.9 17,2
44  SCHUYLEW 17 7.3 Te2 1.2 Teb A1
- 4% SCOTT.. 17 . ~Beb L L BS. 8.5 . . Se6_. -5.6 .
4h  STARK 1/ 7.1 7.5 Teh 7.3 T.6
47 STEPHENSON L7 4A,? 47,9 49,R Q7.0 84,5
-~ A8 .. WARREN_ _ | I - - N - I P G- X O || —25.0 26,9 _
49 WASHINGTON 17 15.1 151 15.5 15.7 1A,0
50 WwHITESIVDE 17 66. (9 .H 73,0 TA.2 ARG, A
51 WINNEBAGO 17 . . 283,). L P2R0.0. .- - . PTIRA.. 29R.% A2k -
572 ALLAMAKFE 1y 14,7 1643 1A .R 17.2 17.4
53 HFNTON 1y ?3.° ?23.5 24,0 74.3 24,6
~ 54 BLACK HAWK - 19— . 1386 — - - 14240, — . eSS b — __Jel.l HLT
55 HREMFN 19 26N 27.3 28,3 PR.H 29.0
S6 BUCHANAN 1v P?.9 239 28,0 2640 PP
S7 CEDAR. v . R LT L T EEES [ SN NN N B 1 N 15,8
S8 CHICKASAW 19 15.8 1.1 1A.R 17.5 18,1
59 CLAYTUN 19 ?1.5 Poed 23,0 2.7 Pag?
60 CLINTON 19 K4y ,Q heod [ ] hh,? n1,7
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AP DFLAWARE 1 tv.s Ped Pleh PPad 23,7
63 DFS MDOINES 19 4n,N Lhont hagH 46449 wh,2
64 DURUBUF 19 LI | 1.1 164,13 113.7 117,.%
6% FAYHTTF Iv PT.2 27.8 PR PH.T 29,1
h6  HENRY 1w - R e LA SREEl EAY BRI ¥ T B 173
AT HOWARD 154 1.7 171 125 17.8 13,0
AH JOwA 9 15,5 18,7 1h.0N 16.7 1h,4
a9 JACKSHN i - - Ple9 PPeT - - Pk - Pavly 25:3
70  JEFFERSON 19 13.1 17.1 tle7 tled 1la1
71 JOHNSON 1V An,7 R&4,7 HR A 97.1 48,7
— T2  JONFS - oo - PHFI~ - PREH e~ P gY- - —— Pl — PP
73 KFORUK v 13.4 13.7 13.7 13.7 13.8
74 LFF 1y v, 9 19,7 19,0 9.1 19,4
So 75 L INN R b CYATT CoNTPres - - 174 ————FFT3R - - FRESP -
76 LONISA 19 11.n 11.? 11.4 11.% ll.h
77 MUYSCATINF 19 a),? 4wl.5 [ 67.5 aR A
8 SEOTT - iy - ~1BReQ - — - —}Ee R — | TP~ — B} — - —1RA O
77 VAN HUREN [ 1.7 Tet T.3 7.1 7.0
A0 WwWAPFLLO 19 17.9 3het 15,7 5.1 36,8
Al WASHINRION v - et e - BBl -~ 1Se2-——— —— 8¢} - ~-
A2 WINNESHIFK 19 2l.n 20,9 20,9 7209 2l.n
A3 ANOKA el 200,73 2250 26545 - PR3,0 105,9
Be MENTON - R L R R e A L L — POy T
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87 DAKOTA el 1A el - - —PAAeY - — - PR — — L O e EL L
Al DONGE 21 13.? 134 13.6 13.6 1.4
KRY  FILLMORE 27 ?l.1 720.9 20.7 20.2 19.5
99 - GOODHUE - — -2F --————— Mz ——————b et b I —— A —
91 HENNEPIN 2! 9R3.4 1005.7 1n1Aa,1l 1019.2 1011.1
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ALLOCATED POPULATION BY POOL, ZONE AND YEAR SR

ZONE MILES T
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- 26-50
4 3 51-75

YEAR T
F R
1980 R

1985 , Rt
1990 RIS
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RECREATION ACTIVITY
Pools By Activity By Year
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RECREATION ACTIVITY BASE PARTICIPATION RATES

1975

Water
River, Urban Picnic Camp Swim Skiing Boating

Sight-
seeing

Fishing

Zone
I 0.008 0.005 0.001 0.007 0.058
11 0.004 0.001 0.001 0.002 0.030
III -— - -— - -
Lake
Zone
I 0.897 1.008 1.266 2.833 7.193
11 0.060 0.245 0.114 0.130 0.192
III 0.024 0.026 0.028 0.008 0.141
River',- “Rural
I 0.200 0.189 0.166 0.298 1.109

II 0.047 0.060 0.044 0.094 0.271

I1I 0.027 0.022 0,024 0.032 0.107

Source: GREAT Recreation Demand Analysis (June 1976).
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Recreation
Activity

Picnicking
Camping
Swimming
Water Skiing
Boating
Sightseeing
Fishing
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ACTIVITY GROWTH RATES

Years

1980 1985

1990

1995

2000

.15
.30
.25
.45
.25
.20
.05
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Source: MRI COMPATRAX recreation participation/allocation model.
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CONVERSION TO VISITOR DAYS

Conversion Factor
(Actual Days to Visitor Days)

River, Urban 0.963

Lake 0.494

River, Rural 0.581
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EXPANSION OF VISITOR DAYS FOR PERSONS COMING
FROM BEYOND 75 MILES

Expansion Factor
(Factor Times Visitor Days)

River, Urban 1.166
Lake 1.360

River, Rural 1.322
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