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1 BACKGROUND 

Public Sector Consultants (PSC), Inc., was retained by the Michigan Department of 
Natural Resources (MDNR) to (1) define and analyze the market area of the Ludington 
Harbor, to determine whether additional seasonal boat slips at the harbor will be neces-
sary within the next five years (by 1999), and (2) if so, recommend the size of the 
facility needed and the amenities desired. To accomplish this required (1) determining 
the harbor's market area, (2) estimating the current demand for and supply of mooring 
spaces, and (3) estimating the demand for and supply of such mooring spaces for the 
five-year period. 

Public Sector Consultants defined the harbor's market area by reviewing its 
proximity to population centers and the travel time and distance from them to the har-
bor, given the current transportation network. In addition, the pattern of development 
of local marinas was examined, to determine if trends were discernable. To accomplish 
this, three steps were taken. 

■ Data compiled at the Ludington Municipal Marina indicating the number and 
residency of seasonal boat slip renters for 1988-94 were evaluated, to deter-
mine boaters' travel time and distance from their place of residence to the har-
bor. 

■ When the market area was defined, data compiled by the other municipally op-
erated docking facilities in the market area were evaluated in the same way as 
that from the Ludington Municipal Marina. 

■ To further confirm that the market area is correctly defined, the residency of 
seasonal mooring-space renters for the 1994 season in all Ludington Harbor 
marinas was ascertained. 
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2 BERTHING FACILITIES IN THE 
MARKET AREA 

FACILITY DEVELOPMENT HISTORY 
A review of the recent history of boating facility development on the west coast of 
Michigan reveals that at Holland and Grand Haven, seasonal facilities have been devel-
oped near to the capacity of their waterways. The majority of the boat owners occupy-
ing these slips traditionally have come from the Grand Rapids and Lansing areas. Hol-
land is 29 miles from Grand Rapids and 94 miles from Lansing; Grand Haven is 34 
miles from Grand Rapids and 99 miles from Lansing. Logic suggests that as the popu-
lations of these inland areas increase, as is expected, the demand for boat slips will 
increase as well. Since there is little remaining capacity at either Holland or Grand 
Haven for additional boating facilities, the demand will have to be satisfied elsewhere. 

A review of the west side's transportation network reveals that high-speed ex-
pressways first were constructed from Lansing to Grand Rapids and from Grand Rapids 
to Muskegon and then also to Holland. Subsequently, the US-31 expressway was ex-
tended north from Muskegon to the Whitehall-Montague area and then to Ludington, 
where it ceases being an expressway. It could be assumed that the development of 
seasonal boating facilities also would follow this pattern, with initial development oc-
curring at Muskegon (40 and 105 miles, respectively, from Grand Rapids and Lansing) 
and, when the capacity of that area was exhausted, moving north to Whitehall-Montague 
(63 and 128 miles, respectively, from Grand Rapids and Lansing). When the facility 
capacity of Whitehall-Montague was saturated, the movement would continue farther 
north, to Pentwater and Ludington. Pentwater is 89 and 154 miles, respectively, from 
Grand Rapids and Lansing; Ludington is 102 and 167 miles, respectively, from the two 
inland cities. 

In fact, facility development has followed just this pattern, at least as far as 
Whitehall-Montague. In the past 5-10 years, older seasonal marinas at Muskegon and 
North Muskegon have been expanded. and such new facilities as the Great Lakes Ma-
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from the Detroit area, and the remaining 12 are from the Grand Rapids and Lansing 
areas. 

The eight facilities within the city limits are Ray's Auto/Marine, Tamarack 
Marina, Thompson's Marina, Abrahamson's Marine, Pere Marquette Marina, Ludington 
Yacht Club, Ludington Boat Club, and Ludington Municipal Marina. Ray's and Tama-
rack are located on the Washington Street bayou. Boats entering or leaving the bayou 
must pass under the Washington Street bridge, which has a clearance of 12 feet above 
datum. With water elevations currently about three feet above datum, this restricts 
access to these facilities to boats with low superstructures; although such craft gener-
ally are less than 26 feet long, newer boats up to about 34 feet long, if they are of low-
profile design, also can be accommodated. 

Ray's has 72 slips, 16 of which were rented in 1994-11 to charter boat owners. 
The boats range from 18 to 33 feet, and the slip rental fees range from $1,200 to $1,600 
a year. Of the 11 charter boats, five are locally owned, three are owned by Lansing 
residents, and one each is owned by Belding, Grand Rapids, and Saginaw residents. 
Tamarack rented six slips of a reputed total of 40, about half of which require repair 
before they can be rented. All six are rented to charter boats, at a cost of $900 to $1,400 
a year. Four of the charter boats are locally owned; the owners of the others reside in 
Mecosta and Saginaw. 

Thompson's Marina, located on Lake Street but having frontage on Pere Mar-
quette Lake, provides dockage for 37 boats up to 30 feet long. The manager reported 
that 15 slips were rented in 1994, six to local residents and nine to other Michigan 
residents. Most of the boats are licensed charter craft. 

Abrahamson's Marine is located adjacent to Thompson's and also mainly serves 
charter boats. This facility can accommodate up to 20 boats no more than 30 feet long. 
Seventeen slips were rented in 1994, of which 14 were to charter boat operators. Of the 
charter boat operators, five are local residents, eight are from elsewhere in Michigan, 
and one is from Ohio. The annual rental rate is $1,550. 

Across the channel that accesses the bayou and opposite the latter two marinas 
is Pere Marquette Marina, which offers 21 slips, all rented in the 1994 season to charter 
boats. The slips are exposed to winds from the westerly quadrant. On separate visits, 
no one representing the marina owner(s) was available to provide information. Ob-
served in the marina during, the visits were one 40-foot and three 32-foot craft; in addi-
tion—although no more than eight in of this size were observed in the marina at any one 
visit—there could be as many as seventeen 20-30 footers. Some of the slips reportedly 
were rented for less than the full season. 

Opposite this facility is Ludington Yacht Club, with 45 berths, all of which were 
rented for the 1994 season and for which there is a 12-person waiting list. Nonmembers 
may rent a slip at this facility, but members are accommodated first. Member slip rental 
is $.40 per foot of boat length; in addition, members pay a S75 initiation fee and annual 
dues of $50. Nonmembers pay 5.60 per foot of boat length. The yacht club has 11 
broadside dockages, one 45-foot slip, 20 35-foot slips, and 13 that will accommodate 
craft up to 29 feet long. Seventy-seven percent of the club members are from Ludington, 
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4. 

1 BACKGROUND 

Public Sector Consultants (PSC), Inc., was retained by the Michigan Department of 
Natural Resources (MDNR) to (1) define and analyze the market area of the Ludington 
Harbor, to determine whether additional seasonal boat slips at the harbor will be neces-
sary within the next five years (by 1999), and (2) if so, recommend the size of the 
facility needed and the amenities desired. To accomplish this required (1) determining 
the harbor's market area, (2) estimating the current demand for and supply of mooring 
spaces, and (3) estimating the demand for and supply of such mooring spaces for the 
five-year period. 

Public Sector Consultants defined the harbor's market area by reviewing its 
proximity to population centers and the travel time and distance from them to the har-
bor, given the current transportation network. In addition, the pattern of development 
of local marinas was examined, to determine if trends were discernable. To accomplish 
this, three steps were taken. 

■ Data compiled at the Ludington Municipal Marina indicating the number and 
residency of seasonal boat slip renters for 1988-94 were evaluated, to deter-
mine boaters' travel time and distance from their place of residence to the har-
bor. 

■ When the market area was defined, data compiled by the other municipally op-
erated docking facilities in the market area were evaluated in the same way as 
that from the Ludington Municipal Marina. 

■ To further confirm that the market area is correctly defined, the residency of 
seasonal mooring-space renters for the 1994 season in all Ludington Harbor 
marinas was ascertained. 

1 



Current mooring supply and demand was determined by inventorying marinas 
and other such facilities supporting the market area, to ascertain their capacities, 1994 
occupancy rates and waiting lists (if any), amenities, and plans for expansion. 

The estimate of future demand and supply was reached through three steps. 

■ Historical boat registration data were reviewed, to discover any trends with re-
spect to the growth in the boating fleet, especially of boats 26 feet and longer. 
Projections of boat numbers and sizes for five and ten years out were made from 
this data. An economic model was developed and used to test the projections. 

■ An "attraction index" was developed and applied to the four Lake Michigan 
communities in the market area that have marinas, to determine if this index 
could be used reliably to predict boating trends in the four communities. 

■ The Ludington fishery was evaluated_ to determine the effect it may have on 
future boating in the area. 

These demand figures were compared with existing and projected supply fig-
ures; the projected supply figures are based on (1) plans of existing-facility owners to 
increase or reduce the number of mooring slips and/or related amenities and (2) plans 
for new facilities. 

The size and type of the proposed seasonal mooring facility and desired ameni-
ties were arrived at by comparing predicted demand and estimated supply in Lake Michi-
gan communities in the market area that have marinas or plans to construct marinas. 
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2 BERTHING FACILITIES IN THE 
MARKET AREA 

FACILITY DEVELOPMENT HISTORY 

A review of the recent history of boating facility development on the west coast of 
Michigan reveals that at Holland and Grand Haven, seasonal facilities have been devel-
oped near to the capacity of their waterways. The majority of the boat owners occupy-
ing these slips traditionally have come from the Grand Rapids and Lansing areas. Hol-
land is 29 miles from Grand Rapids and 94 miles from Lansing; Grand Haven is 34 
miles from Grand Rapids and 99 miles from Lansing. Logic suggests that as the popu-
lations of these inland areas increase, as is expected, the demand for boat slips will 
increase as well. Since there is little remaining capacity at either Holland or Grand 
Haven for additional boating facilities, the demand will have to be satisfied elsewhere. 

A review of the west side's transportation network reveals that high-speed ex-
pressways first were constructed from Lansing to Grand Rapids and from Grand Rapids 
to Muskegon and then also to Holland. Subsequently, the US-31 expressway was ex-
tended north from Muskegon to the Whitehall-Montague area and then to Ludington, 
where it ceases being an expressway. It could be assumed that the development of 
seasonal boating facilities also would follow this pattern, with initial development oc-
curring at Muskegon (40 and 105 miles, respectively, from Grand Rapids and Lansing) 
and, when the capacity of that area was exhausted, moving north to Whitehall-Montague 
(63 and 128 miles, respectively, from Grand Rapids and Lansing). When the facility 
capacity of Whitehall-Montague was saturated, the movement would continue farther 
north, to Pentwater and Ludington. Pentwater is 89 and 154 miles, respectively, from 
Grand Rapids and Lansing; Ludington is 102 and 167 miles, respectively, from the two 
inland cities. 

In fact, facility development has followed just this pattern, at least as far as 
Whitehall-Montague. In the past 5-10 years, older seasonal marinas at Muskegon and 
North Muskegon have been expanded, and such new facilities as the Great Lakes Ma-
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rina, Terrace Point Marina, and Harbor Towne Marina have beernconstructed, provid-
ing an additional 567 boat slips. In the Muskegon—North Muskegon area, there remains 
property suitable for marina development, but much of it presently is being used for 
other purposes, and there are no known plans for new marinas. Great Lakes and Harbor 
Towne marinas do have space and plan to add boat slips. 

Similarly, facilities on White Lake, at Whitehall-Montague. have been greatly 
expanded, and new marinas have been developed. The largest new facilities are 
Ellenwood Dockominium and an affiliated dockominium, Harbor Hill Landing (151 
slips in total), both of which are nearly sold out and occupied. Expansion also has 
occurred at Crosswinds Marine Service and Whitehall Landing, and it appears that most 
of the waterfront suitable for marina development has been utilized. Only at Harbor 
Hill dockominium is expansion currently being considered. 

The next harbor north of White Lake is at Pentwater Lake. This water body is 
mainly developed with cottages, and available area in the village already has marinas, 
all of which have been expanded during the past ten years. There is little if any space on 
the lake or at the existing marinas for expansion of docking facilities, and no plans for 
expansion are reported. In fact, the number of slips in the area soon will decrease, 
because the Pentwater Pointe Marina owner plans to develop condominiums on his 
property and offer a boat slip to each purchaser, which will reduce the number of slips at • 
this marina from 83 to 59, none of which will be available to the general public. 

The next harbor northward, and the last one currently served by the US-31 ex-
pressway, is at Pere Marquette Lake, on which is located the City of Ludington. In the 
past 10-12 years, new marinas have been constructed (Star Port and Pere Marquette), 
and new docking facilities have been constructed at Ludington Yacht Club and Ludington 
Boat Club. Abrahamson and Thompson marinas also have been ;expanded. There is 
little expansion capacity remaining at any existing facility. 

RESIDENCY OF SEASONAL SLIP RENTERS AT THE FOUR HARBORS 
Based on the above, we assume that the market area is the same for the four harbors. To 
confirm this assumption, we examined, for the municipal docking facility and the com-
mercial marinas in each harbor, the residency of seasonal renters for the 1994 season. 
The data, presented below, support the assumption. which is that the seasonal docking 
facilities at Ludington, Pentwater, Whitehall, and Muskegon are rented to persons re-
siding throughout the state, with the majority living in the Muskegon, Grand Rapids, 

i - and Lansing areas. 

Ludington 
There are ten docking facilities in Ludington Harbor. Eight are within the city limits, and 
two are on the peninsula that forms the western portion of the harboir. Of the atter, one, a 
dockominium. is at Crosswinds Condominiums. There are 41 privately owned slips at this 
facility, and although some are for sale, no seasonal or transient rentals are permitted. 

The second of the peninsula facilities is the Star Port Marina. a 50-boat facility, 
which rented 16 seasonals during 1994. Two renters are from the local area, two are 
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from the Detroit area, and the remaining 12 are from the Grand Rapids and Lansing 
areas. 

The eight facilities within the city limits are Ray's Auto/Marine, Tamarack 
Marina, Thompson's Marina, Abrahamson's Marine, Pere Marquette Marina, Ludington 
Yacht Club, Ludington Boat Club, and Ludington Municipal Marina. Ray's and Tama-
rack are located on the Washington Street bayou. Boats entering or leaving the bayou 
must pass under the Washington Street bridge, which has a clearance of 12 feet above 
datum. With water elevations currently about three feet above datum, this restricts 
access to these facilities to boats with low superstructures; although such craft gener-
ally are less than 26 feet long, newer boats up to about 34 feet long, if they are of low-
profile design, also can be accommodated. 

Ray's has 72 slips, 16 of which were rented in 1994-11 to charter boat owners. 
The boats range from 18 to 33 feet, and the slip rental fees range from $1,200 to $1,600 
a year. Of the 11 charter boats, five are locally owned, three are owned by Lansing 
residents, and one each is owned by Belding, Grand Rapids, and Saginaw residents. 
Tamarack rented six slips of a reputed total of 40, about half of which require repair 
before they can be rented. All six are rented to charter boats, at a cost of $900 to $1,400 
a year. Four of the charter boats are locally owned; the owners of the others reside in 
Mecosta and Saginaw. 

Thompson's Marina, located on Lake Street but having frontage on Pere Mar-
quette Lake, provides dockage for 37 boats up to 30 feet long. The manager reported 
that 15 slips were rented in 1994, six to local residents and nine to other Michigan 
residents. Most of the boats are licensed charter craft. 

Abrahamson's Marine is located adjacent to Thompson's and also mainly serves 
charter boats. This facility can accommodate up to 20 boats no more than 30 feet long. 
Seventeen slips were rented in 1994, of which 14 were to charter boat operators. Of the 
charter boat operators, five are local residents, eight are from elsewhere in Michigan, 
and one is from Ohio. The annual rental rate is $1,550. 

Across the channel that accesses the bayou and opposite the latter two marinas 
is Pere Marquette Marina, which offers 21 slips, all rented in the 1994 season to charter 
boats. The slips are exposed to winds from the westerly quadrant. On separate visits, 
no one representing the marina owner(s) was available to provide information. Ob-
served in the marina during the visits were one 40-foot and three 32-foot craft; in addi-
tion—although no more than eight in of this size were observed in the marina at any one 
visit—there could be as many as seventeen 20-30 footers. Some of the slips reportedly 
were rented for less than the full season. 

Opposite this facility is Ludington Yacht Club, with 45 berths, all of which were 
rented for the 1994 season and for which there is a 12-person waiting list. Nonmembers 
may rent a slip at this facility, but members are accommodated first. Member slip rental 
is $.40 per foot of boat length; in addition, members pay a $75 initiation fee and annual 
dues of $50. Nonmembers pay $.60 per foot of boat length. The yacht club has 11 
broadside dockages, one 45-foot slip, 20 35-foot slips, and 13 that will accommodate 
craft up to 29 feet long. Seventy-seven percent of the club members are from Ludington, 
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9 percent are from the immediate area, and 14 percent are from elsewhere in Michigan 
or out of state. 

Ludington Boat Club has 34 slips, 16 of which accommodate boats up to 25 
feet; the rest accommodate boats up to 20 feet. There is a waiting !list. Slips are rented 
only to members, with the larger slips costing $375 a season and the smaller ones $275. 
The slip rental is in addition to an club initiation fee of $115 and annual dues of $35. 
There are 165 members, of whom 63 percent are from Ludington) 11 percent are from 
the local area, and the remaining 26 percent are from elsewhere id Michigan. 

In addition to the slips at both the boat and yacht clubs, ithere are ten harbor 
moorings that are owned by their occupants. Eight are yacht club members, and two are 
boat club members. 

Exhibit 1 presents the number of number of seasonal slips rented and the occu-
pancy percentages at all Ludington Harbor docking facilities in 1994. 

EXHIBIT 1 

Available Seasonal Slips and Percentage Occupied, 
Ludington Harbor Docking Facilities, 1994 

Facility 
Number of 

Slips 

Boat Length and Slips Available 

0-20' 20-30' 30-40' 40-50' 50'+ 

Abrahamson's 20 0 0 20 0 0 
Ludington Boat Club 34 18 16 0 0 0 
Ludington Municipal 110• 0 88 17 4 1 
Ludington Yacht Club 45 2 11 20 12 0 
Pere Marquette 21 0 0 21 0 0 
Ray's 22 0 20 2 0 0 
Star Port 50 0 26 24 0 0 
Tamarack 20 0 20 0 0 0 
Thompson's 37 0 37 0 0 0 
TOTAL 349 20 208 104 16 1 

SOURCE: Public Sector Consultants. Inc. 
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The home addresses of seasonal slip renters from 1988-94 at the Ludington 
Municipal Marina also were studied. Fifty-four percent to 71 percent are from through-
out Michigan, with the largest numbers coming from the Muskegon, Grand Rapids, and 
Lansing areas. The out-of-state renters are mostly summer residentsof Epworth Heights, 
a church-owned resort located immediately north of the Ludington city limits. Some of 
the nonlocal Michigan renters also may reside in Epworth Heights, during the summer, 
but this information is not readily available, since permanent, not vacation, addresses 
are used for record keeping. Exhibit 2 presents the residency distribution of 1988-94 
seasonal renters of municipal marina slips. 

1 
The ratio of local to nonlocal seasonal renters at the 'municipal marina is less 

than that reported at the other seasonal marinas. It should be noted, however, that the 
majority of rental slips at the other marinas are leased to charterl boat operators who 
elect to rent where they do rather than at the municipal marina. The city is required to 
charge charter boat operators twice the rental rate charged recreational craft, and this 
undoubtedly weighs heavily in charter owners' decisions about where to rent. 
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EXHIBIT 2 
Residency of Seasonal Renters, Ludington Municipal Marina, 1988-94 

Area of Residency 

Number of Boaters 

1988 1989 1990 1991 1992 1993 1994 

Ludington 18 la 22 26 la 15 16 
Local area 0 1 1 1 3 4 a 
Lansing-Muskegon corridor 31 29 28 23 24 23 16 
Midland 12 10 5 5 7 4 5 
Other Michigan 34 37 33 28 32 34 25 
Out of state 14 17 19 18 21 18 19 
TOTAL 109 112 108 101 101 98 85 

SOURCE: City of Ludington. 

For Ludington Harbor as a whole, it is apparent that the majority of seasonal slip 
renters come from the Muskegon, Grand Rapids, and Lansing areas. Many of the re-
maining renters live elsewhere in the state. Only about 22 percent of the renters are 
from the local area. Seasonal slips at the municipal marina were rented at or near 
capacity from 1988 through 1990. The low was 85 percent, in 1994. Because seasonal 
rates at publicly owned facilities are controlled by the 1..%/IDNR Waterways Commission 
and not by the local market, it is to be expected that whenever the overall demand 
declines, municipal marinas will feel the greatest effect. 

Pentwater 
Four marinas on Pentwater Lake offer seasonal boat slips. They are Charlie's Marina, 
Pentwater Pointe Marina, Snug Harbor Marina, and Pentwater Municipal Marina. 

Charlie's Marina offers 30 slips, 24 for boats up to 20 feet long and 6 for boats 
25-30 feet long. All 30 slips may be rented by the week, month, or season; 20 were 
rented seasonally in 1994. Eighteen renters are from Michigan, one is from Idaho, and 
one is from Maryland; none is local. Seasonal rental rates run from $1,000 to $1,300, 
depending on the size of the slip and/or its location. 

, At Pentwater Pointe Marina, all 83 slips are available for seasonal use, Although 
only 50 were rented in 1994, this is up from 35 in the prior three years. Of the seasonal 
renters, six are from the immediate area and the remaining 44 are from elsewhere in Michi-
gan, mostly the Grand Rapids area. The marina owner indicates that he plans to convert 
the facility to condominiums in 1995 and to provide a slip for each purchaser. Under this 
plan, there will be 59 slips, available only to condominium owners. 

Snug Harbor Marina offers 54 slips, but 10 are broadside moorings reserved for 
transient craft. Seasonal slips rent for $1,100 to $2,500. All 44 seasonal slips were 
occupied in 1994, but only 38 were rented in 1993, 35 in 1992, and 30 in 1991. Ten of 
the 1994 renters are from other states, 4 are from the immediate area, and 30 reside 
elsewhere in Michigan, mostly in the Grand Rapids, Lansing, and Detroit areas. Snug 
Harbor specializes in servicing sailboats and has the most such craft of any marina in 
either Ludington or Pentwater. 

None of the owners of the three commercial marinas on Pentwater Lake indi-
cated any intention to expand. In fact, the plan to develop condominiums at Pentwater 
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Point will reduce docking capacity there to 59 boats. Furthermore, at none of the three 
is there space to expand. 

Pentwater Municipal Marina has 44 slips, 25 of which are available for seasonal 
rental. In 1994, only 20 of the seasonal slips were rented-19 to Michigan residents 
(mostly from the Lansing and Grand Rapids areas) and one to a local resident. Twenty-
two seasonal slips were rented in 1993, 24 in 1992, 23 in 1991, 25 in 1990, and 22 in 
1989. The residency distribution of the seasonal slip renters remained about the same 
over that entire period. Exhibit 3 shows how many boaters from various areas rented 
seasonal slips at Pentwater Municipal Marina from 1988 through] 1994. 

EXHIBIT 3 

Residency of Seasonal Renters, Pentwater Municipal Marina, 1988-94 

Area of Residency 

Number of Renters 

1988 1989 1990 1991 1992 1993  1994 

Battle Creek-Kalamazoo corridor 7 5 3 3 3 3 2 
Detroit 2 1 1 1 2 2 2 
Flint 1 1 1 1 1 1 0 
Grand Rapids-Muskegon corridor 3 5 4 6 9 6 6 
Holland-Spring Lake corridor 0 0 0 1 1 1 2 
Lakeview 4 2 2 2 2 2 1 
Lansing 5 2 5 5 4 1 4 4 
Local 4 6 6 3 1 2 1 
Reed City 0 0 - 3 1 1 1 1 
Traverse City 0 0 0 0 0 0 1 
TOTAL 26 22 25 23 24 22 20 

SOURCE: City of Pentwater. 

It appears from the data that the residency distribution of seasonal boat slip 
renters at Pentwater is about the same as at Ludington. 

The local harbormaster believes that seasonal rentals at Pentwater Municipal 
Marina have declined for the same reason they may have dropped at Ludington Har—
bor—the higher rates imposed by the MDNR on publicly operated facilities. As noted 
earlier, at municipal facilities, where seasonal rates are MDNR-controlled, the effect of 
a general drop in seasonal slip demand always is felt first. 

Exhibit 4 presents the number of number of seasonal slipsirented and the occu-
pancy percentages at all Pentwater docking facilities in 1994. , 

White Lake 
There are eight mooring facilities on White Lake, three on the Montague side (Ellenwood 
Dockominium, Harbor Hill Landing, and Wesley Marine) and five on the Whitehall 
side (Crosswinds Marine Service, Whitehall Landing, South Shofe Whitehall Marina, 
Municipal Marina, and White Lake Yacht Club). The newest facility on the lake is 
Ellenwood Dockominium, in Montague, which provides 78 slips for craft up to 40 feet 
long, 38 for boats up to 50 feet long, and 17 for boats longer than 60 feet. Prices for 
these slips are $54,500, $68,125, and $81,750, respectively, and only  eight of the 133 
slips remain unsold. Seventy percent of the slip owners reside within a 100-mile radius 
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EXHIBIT 4 

Available Seasonal Slips and Percentage Occupied, 
Pentwater Lake Docking Facilities, 1994 

Number of 
Boat Length and Slips Available 

Percentage 
Facility Slips 0-20' 20-30' 30-40' 40-50' 50' + Rented 

Chadic's 30 24 6 0 0 0 67% 
Pentwater Municipal 25 0 16 8 1 0 80 
Pentwater Pointe° 83 30 28 25 0 0 60 
Snug Harbor 44 10 22 10 2 0 10 
TOTAL 182 64 72 42 3 0 74% 

SOURCE: Public Sector Consultants. Inc. 
'Being converted to 59 condominiums—one slip per condo unit. 

of the area, with 15 percent coming from elsewhere in Michigan and 15 percent from 
outside the state. 

Parkland Development Company, operator of Ellenwood Dockominium, also 
operates another dockominium facility in Montague—Harbor Hill Landing. This facil-
ity provides 18 docks accommodating boats up to 40 feet long. Seventeen of the slips 
are sold, and the company is considering constructing up to 45 condominiums at this 
location and expanding the dockage so that each condo will have one boat slip. 

Wesley Marine, also in Montague, provides dockage for 42 boats up to 30 feet long 
and 42 slips for boats 30-35 feet long. These slips are rented on a seasonal basiS, with 40 
percent occupied in 1994, 50 percent in 1993, 60 percent in 1992, and 90 percent in 1989 
through 1991. Of the 34 seasonal rentals in 1994, two were to out-of-state residents, 10 
to local residents, and the balance to people residing in the Grand Rapids. Lansing, Grand 
Haven, and Holland areas. All slips are rented for a flat fee of $47 per lineal foot. 

On the Whitehall side of White Lake, there are four facilities—three commer-
cial and one publicly owned. The commercial facilities are Crosswinds Marine Service 
(which includes the former White Bay, Inc., facility), Whitehall Landing, and South 
Shore Marina; the public facility is Whitehall Municipal Marina. 

Crosswinds Marine Service, which is operated by Parkland Development Com-
pany, offers 178 slips for seasonal rental; 85 percent of the slips were rented in 1994, 
down from 98 percent in 1993 and 90 percent in 1992. Much of the dip in rentals is 
believed to have resulted from White Bay's bankruptcy in May 1994. Crosswinds pro-
vides 48 slips for boats up to 28 feet long, 40 slips for boats of 28-34 feet, 75 slips for 
boats of 29-40 feet, and 15 slips for boats of 40-50 feet. Rental costs range from 
$1,100 to $2,000. There are a few local renters and a few from Muskegon, but the 
majority reside in the Lansing and Grand Rapids areas. 

Whitehall Landing offers seasonal slips for 180 boats: 38 slips for boats up to 30 
feet Iong; 90 slips for boats 30-35 feet long; and 52 for boats 35-40 feet long. The 
rental costs of these slips are $1,800, $1,900, and $2.100, respectively. The manager 
states that 5 percent of the seasonal renters are from the immediate area. the majority 
are from the Grand Rapids and Lansing areas, and another 5 percent are from elsewhere 
in the state. 
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South Shore Marina offers 19 slips (14 for 20-30-foot craft and four for 30-40-
foot craft), all of which have been seasonally rented for the past several years. There 
are three moorings, which also have been rented every year. Sixteen,seasonal slip rent-
ers live in the Muskegon, Grand Rapids, and Lansing areas, one renter is local, and two 
are from out of state. The marina does not have published rates; itinegotiates the charge 
with each seasonal renter. 

The publicly owned facility, Whitehall Municipal Marina' has 20 slips for sea-
sonal rental, but in 1994 only 12 were taken. Again, the local harbormaster believes 
that the state-imposed rates are so far out of line that they drive away business. 

The City of Whitehall reports that since 1989, 95 percent of renters at the mu-
nicipal marina have resided in the Grand Rapids and Lansing areas, with the remaining 
5 percent residing elsewhere in the state. There have been no seasonal rentals to local 
residents. The city reports that 18 slips were rented seasonally in 11989 and 1990, 16 in 
1991, 12 in 1992, 13 in 1993, and 12 in 1994. 

The White Lake Yacht Club maintains 33 slips, which are available only to its 
members. No club official could be reached at the times of the site visits, but it was 
reported that all slips are occupied, and there is a waiting list. 

There also is a small docking facility called Ruth's Marina, which can accom-
modate up to about ten craft. All but one of the craft presently occupying space at that 
facility are under 20 feet long. Because of its small size and the fact that it does not 
compete with any other marina in the harbor, this installation is not included in the 
summary of available seasonal slips. 

None of the marina officials indicated any intention to expand; observation sug-
gests that none has any appreciable space available for the purpose. 

The data indicate that the largest number of White Lake :seasonal slip renters 
reside in the Grand Rapids area, with the Lansing area having the'next largest number; 
less than 20 percent are from the local area. 

Exhibit 5 presents the number of seasonal slips available and the occupancy 
percentages at all White Lake docking facilities (excluding Ruth's) in 1994. 

Muskegon-North Muskegon (Muskegon Lake) 
In North Muskegon, on the north shore of Muskegon Lake, there are five docking facili-
ties: North, Pier, Muskegon Conservation Club, Pointe Marina, North Shore Marina, 
and Rudder Marina. North Pier formerly was North Muskegon Yacht Club. This facil-
ity is owned by Balcolm Marina, of Muskegon, and will be converted to condominiums 
in April 1995, with one slip going to each condo unit. The current facility has 78 slips 
and had 56 seasonal renters in 1994 but will be completely razed in the redevelopment. 

Another docking facility is owned by the Muskegon Conservation Club and 
provides 119 slips, all of which were occupied in 1994. The information was provided 
by a club member, who stated that there is a waiting list and that about 75 percent of the 
club members are local area residents. 

1 
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EXHIBIT 5 

Available Seasonal Slips and Percentage Occupied, 
White Lake Docking Facilities, 1994 

Facility 
Number of 

Slips 

Boat Length and Slips Available 
Percentage 

Rented 0-20' 20-30' 30-40' 40-50' 50' + 

Crosswinds 178 5 43 73 -5 0 85% 
Ellenwood 133 0 0 78 38 17 94 
Harbor Hill 18 0 0 17 0 0 94 
South Shore 19 0 14 5 0 0 100 
Wesley 84 0 42 42 0 0 40 
Whitehall Landing 180 0 38 142 0 0 97 
Whitehall Municipal 20 0 20 0 0 0 60 
White Lake Yacht Club 33 0 20 10 3 0 100 
TOTAL 665 5 177 410 56 17 85% 

SOURCE Public Sector Consultants. Inc. 

A third facility is Pointe Marina, a member-owned association. This facility has 
124 slips, 118 of which were.occupied in 1994. Fifty of the renting members are local, 
five are from out of state, and the rest reside in the Grand Rapids, Lansing, Jackson and 
Kalamazoo areas. All seasonal slips are rented for $3 per square foot of boat. 

North Shore Marina is small, having 30 slips for boats up to 30 feet long. No 
information about the number or residency of the renters could be obtained, but it ap-
pears the 20 of the slips were seasonally rented in 1994. 

Another small facility is Rudder Marina, located next to Pointe Marina, and 
offering 20 slips about 24 feet long. The facility is not staffed, so no information could 
be obtained about the number and residency of renters, but it appears that 14 of the slips 
were seasonally rented in 1994. 

None of the North Muskegon marina owners/operators who PSC interviewed 
indicated any plans to expand; observation suggests that none of the five has much 
room to do so. 

It appears that the majority of seasonal renters in North Muskegon facilities are 
from the local area; the exception is Pointe Marina, where 53 percent are from the 
Grand Rapids, Lansing, Jackson, and Kalamazoo areas. 

In Muskegon, located on the south shore of Muskegon Lake. there are seven 
facilities: Terrace Point Marina, Hartshorn Municipal Marina, Great Lakes Marina. 
Balcolm Marina, Torreson's Marine, Harbor Towne Marina, and Muskegon Yacht Club. 

Terrace Point Marina offers 114 seasonal slips, of which 111 were rented in 
1994. Twenty-seven renters are from the local area, 35 are from the Grand Rapids area, 
10 from the Lansing area, 38 from elsewhere in Michigan, and one from out of state. 
Eighty slips accommodate boats up to 35 feet long, 20 are for boats to 45 feet long, and 
14 accommodate boats more than 50 feet long; the slips rent for 31.475, $1,500, and 
$1,550, respectively. 
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Hartshorn Municipal Marina has a total of 134 slips, 26 accommodating boats up 
to 20 feet long, 100 for boats up to 30 feet long, and 8 for boats up to 40 feet long. Eighty 
of these slips currently are reserved for seasonal rental in 1995; in 1994, only 38 of the sea-
sonal slips were rented. In addition to Hartshorn, the city has a small-boat facility with 
30 seasonal slips for craft up to 26 feet long; all are rented to local people. This facility is 
not included in the supply inventory because it accommodates only craft under 26 feet. We 
also did not include the city's 100 moorings offshore of the Hartshorn Marina, because they 
are used primarily by sailboats; the moorings are rented seasonally! and in 1994, 21 were 
rented (the largest number to residents of the Grand Rapids area). 

Exhibit 6 presents the residency distribution of seasonal slip renters at the mu-
nicipal marina; the majority are local. As can be seen, seasonal rentals declined dra-
matically from 1990 to 1994. Since seasonal rentals at commercial marinas did not' 
experience a similar decline, it is apparent that renters have moved their boats from 
Hartshorn to commercial marinas. 

EXHIBIT 6 

Residency of Seasonal Renters, Hartshorn Municipal Marina, Muskegon, 1990-94 

Number of Renters 

Area of Residency 1990 1991 1992 1993 1994 

Albion o 1 1 0 '0 
Ann Arbor 1 1 1 0 
Grand Haven/Serino Lake 4 5 5 ; 331
Grand Rapids 17 16 18 22 7 
Grcnt 1 1 1 2 1 
Hastings 1 1 1 11 0 
Hillsdale 0 1 0 0 0 
Lansing 9 6 6 

is
1 

Lowell 1 1 1 8 0 
Muskegon 62 46 37 33 25 
Sheridan 
Cut of State 

0 
1 

1 
1 

0 
1 ° o 

o 
0 

TOTAL 96 83 72 7i1 38 

SOURCE: Muskegon Pam and Recreation Department. 

Great Lakes Marina provides 211 slips, 205 of which are tented seasonally. In 
1994 all seasonal slips were rented, 72 to local residents, 123 to Grand Rapids and 
Lansing area residents, and 10 to out-of-state residents. There are II 69 slips for boats up 
to 32 feet long, 35 for boats up to 40 feet long, and 7 for boats over 50 feet long. The 
rental rates vary by location in the marina and run from $1,375 to $2,475. 

Balcolm Marina offers 76 boat slips, but the owner, Sig Rudhome, would not 
provide detailed information because of litigation with the former owner. 

Torreson's Marine provides 150 slips for seasonal renta1,178 of which accom-
modate boats up to 24 feet long, 46 accommodate boats up to 30 feet long, and 26 
accommodate boats up to 40 feet long; seasonal rent is $600, $700, and $1,250, respec-
tively. In 1992, 70 percent of the slips were rented; in 1993 and 1994, the figure was 80 
percent. (Prior to 1992 the marina's seasonal slips always were 100 percent rented.) In 
addition to the seasonal slips, the marina has 110 moorings, rented for $55 a year; all 
have been rented for the past four years, and a waiting list is maintained. Since the 
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facility is adjacent to Muskegon Yacht Club, it is not surprising that most of the moor-
ing renters are members of that organization. 

Harbor Towne Marina is a dockominium, with 242 slips, all of which have been 
sold. Thirty-two are for boats up to 30 feet long, 160 are for boats up to 40 feet long, 15 
are for boats up to 55 feet long, and 35 are for boats 60 feet long. The local harbormaster 
estimates that 20 of the slips are owned by local residents, 202 by people living else-
where in the state, and 20 by residents of other states. 

Great Lakes and Harbor Towne marinas both have room to expand, and the 
owners of both indicated that they plan to do so. Great Lakes already has permits to 
construct another 55 slips and, to meet its current waiting list, plans to construct at least 
44 of them by 1996. The facility has sufficient space to put in 700 more slips, but it will 
have to alter substantially the present use of much of the available property. The own-
ers anticipate that, in time, the additional slips will be completed, but it will require at 
least 10 years. Harbor Towne Marina might be able to add as many as 200 more slips, 
probably incrementally, as demand occurs. 

Muskegon Yacht Club has 72 slips, all of which are rented seasonally. Twenty-
five accommodate boats up to 27 feet long, 30 handle boats up to 33 feet long, 10 
accommodate boats up to 39 feet long, and 7 accommodate boats more than 40 feet 
long; rental fees are $700, $800, $900, and $1,000, respectively, and all slips always are 
rented. 

Exhibit 7 presents the number of seasonal slips available and the occupancy 
percentage at all Muskegon Lake facilities (except Hartshom's offshore moorings and 
small-boat facility) in 1994. 

EXHIBIT 7 

Available Seasonal Slips and Percentage Occupied, Muskegon Lake, 1994 

Facility 

Balcolm 

Number of 
Slips 

NA 

Boat Length and Slips Available 
Percentage 

Rented 

NA 

0-20' 

NA 

20-30' 

NA 

30-40' 

NA 

40-50' 

NA 

50'+ 

NA 
Great Lakes 211 0 169 35 0 7 97% 
Harbor Towne 242 0 32 160 0 50 100 
Hartshorn Municipal 80 26 46 8 0 0 64 
Muskegon Conservation Club 119 8 98 13 0 0 100 
Muskegon Yacht Club 72 25 30 10 7 0 100 
North Pier' - - - - - - - 
North Shore 30 0 30 0 0 0 67 
Pointe Marine Assn 124 4 24 52 44 0 95 
Rudder 20 0 20 0 0 0 70 
Terrace Point 114 0 0 80 20 14 98 
Torreson's 150 0 124 26 0 0 80 
Torreson's moorings 110 0 0 110 0 0 100 
TOTAL 1272 63 573 494 71 71 92% 
SOURCE: Public Sector Consultants. Inc. 
'Being converted to condominiums. 
NA-Not available. 
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EXHIBIT 8 

Except at the municipal docking and mooring facilities, again the majority of 
boaters are from nonlocal areas, principally Grand Rapids and Lansing. 

To determine boating tends, traffic at all Michigan public transient docking facilities 
was reviewed. Local units of government that have such public facilities are required, 
by the various state-local grant-in-aid agreements under which the facilities are con-
structed, to report the data to the MDNR Parks and Recreation Division. Most units 
comply with this requirement annually, but sometimes the reports for a specific year (or 
more) are skipped. This, of course, makes it difficult to compare boat and boat-day 
totals from year to year. 

Public Sector Consultants fmds that dividing the total number of transient boats 
or transient boat days recorded by the total number of local units reporting yields .a 
figure that can reasonably be compared from year to year, to ascertain use patterns. 
Exhibit 8 provides a summary of traffic statewide for the past six years. These data 
indicate that from 1989 through 1994, the number of boats visiting public docking fa-
cilities in Michigan increased 7.3 percent, but boat days spent at these facilities de-
clined by 14.5 percent. 

TRANSIENT BOATING 

Average Number of Transient Boats and Boat Days and Annual Percentage 
Change, Michigan Public Docking Facilities, 1989-93 

Number of Percentage Number of Percentage i Number of 
Year Boats Gain/Loss Boat Days Gain/Loss Harbors Reporting 

1989 1,598 2,795 -- 46 
1990 1,482 -9.3% 2,509 -10.2% 45 
1991 1,482 0.0 2,265 -9.7 51 
1992 1,442 1.1 2,153 -4.9 54 
1993 1,573 9.1 2311 7.3 51 
1994 1,714 9.0 2,391 3.5 48 

SOURCE: Ptbic Sector Consultants. Inc.. using data from Michigan Department of Natural Resources. 

Exhibit 9 presents the same type of data but for only Lake Michigan harbors. 
From 1989 through 1994, the average number of boats visiting Lake Michigan public 
docking facilities declined 5.8 percent. and average boat days declined 7.2 percent. 
From the low in 1992, both the number of boats and boat days increased in 1994, by 
27.2 and 16.2 percent, respectively. 

Exhibit 10 presents annual boat and boat-day data and percentage changes for 
Ludington Municipal Marina. The percentage gain and loss pattern for the number of 
boats approximates that for Lake Michigan, except in 1990, when boat traffic was up at 
Ludington but down on the lake as a whole. However, Ludington boat days are consid-
erably better than the state average, and the percentage increases it 1993 and 1994 were 
substantial. This indicates that Ludington is a more attractive docking location than are 
many other Lake Michigan municipal facilities. 
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EXHIBIT 9 
Average Number of Transient Boats and Boat Days and Annual Percentage 
Change, Lake Michigan Public Docking Facilities, 1989-93 

Year 
Number of 

Boats 
Percentage 
Gain/Loss 

Number of 
Boat Days 

Percentage 
Gain/Loss 

Number of 
Harbors Reporting 

1989 1,406 - 2.540 - 22 
1990 1.234 -12.2% 2.289 -9.9% 21 
1991 1.170 -5.2 2,190 -4.3 22 
1992 1,041 -11.0 2,028 -7.4 22 
1993 1.222 17.4 2,147 5,9 21 
1994 1.324 8.4 2.357 8.7 21 

SOURCE: Public Sector Consuitcmts. Inc.. using data from McNg= Department of Natural Resources. 

EXHIBIT 10 

Actual Boats and Boat Days and Annual Percentage Change, 
Ludington Municipal Marina, 1989-94 

Year 

1989 

Number of 
Boats 

1,475 

Percentage 
Gain/Loss 

Number of 
Boat Days 

3,007 

Percentage 
Gain/Loss 

1990 1,829 24.0% 3,123 3.9% 

1991 1,660 -9.2 3,234 3.6 

1992 1,238 -25.4 2,234 -30.9 

1993 1,638 32.3 3,557 50.3 

1994 2,164 32.1 4,039 13.6 

SOURCE: Public Sector Consultants. Inc.. using data from city at Ludington. 

Exhibit 11 presents annual boat and boat-day data and percentage changes for 
Pentwater Municipal Marina. The marina's percentage gain and loss pattern shows 
little correlation to overall traffic on Lake Michigan. For the five-year period, the num-
ber of boats increased 1.3 percent, but boat days declined 2.1 percent. 

EXHIBIT 11 

Actual Boats and Boat Days and Annual Percentage Change, 
Pentwater Municipal Marina, 1989-94 

Year 

1989 

Number of 
Boats 

801 

Percentage 
Gain/Loss 

— 

Number of 
Boat Days 

1.459 

Percentage 
Gain/Loss 

—
1990 840 4.9% 1.621 11.1% 
1991 732 -12.9 1.161 -28.4 
1992 752 2.7 1.170 0.8 
1993 679 -9.7 1.156 -1.2 
1994 811 19.4 1,429 23.6 

SCURCE: Public Sector Consultants. Inc.. using data from Michigan Deportment of Natural Resources. 

Exhibit 12 presents annual boat and boat-day data and percentage changes for 
Whitehall Municipal Marina. The marina's percentage gain and loss pattern approxi-
mates that for the Lake Michigan average, except in 1993 and 1994, when Whitehall's 
boat days were down and the lake average was up. 
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EXHIBIT 12 

Actual Boats and Boat Days and Annual Percentage Change, 
Whitehall Municipal Marina, 1989-94 

Year 

1989 1,038 — 1,459 _ 
1990 951 -8.6% 1,573 -12.7% 
1991 890 -6.4 1.388 -11.8 
1992 821 -7.8 1.369 -1.4 
1993 849 3.4 1.486 -8.6 
1994 935 10.1 1,484 -0.1 

i 

Number of Percentage Number of Percentage 
Boats Gain/Loss Boat Days Gain/Loss 

SOURCE: Public Sector Consultants. it. using data tram Michigan Department of Natural Resources. 

EXHIBIT 13 

Exhibit 13 presents annual boat and boat-day data and percentage changes for 
the Hartshorn Marina in Muskegon. This facility's gain and loss percentage patterns 
vary considerably from the Lake Michigan average. In 1991 MuSkegon had increases, 
while the lake averages were down. In 1993 the reverse occurred. In 1994 both Muskegon 
and the lake averages were up, and this facility showed the greatest percentage in-
creases in both boats and boat days of any public facility in Michigan. The logical 
explanation for the 1994 Muskegon increases is that because of a substantial decline in,
seasonal rentals, there were more slips available for transient rental in 1994, but there 
are no independent data to support such a conclusion. 

Actual Number of Boats and Boat Days and Annual Percentage Change, 
Muskegon Hartshorn Marina, 1989-94 

Year 

1989 

Number of 
Boats 

624 

Percentage 
Gain/Loss 

— 

Number of 
Boat Days 

Liao 

Percentage 
Gain/Loss 

, — 
1990 445 -28.7% 703 -38.3% 
1991 568 27.6 833 15.6 
1992 349 -38.6 530 -36.4 
1993 216 -38.1 358 -32.5 
1994 377 74.5 652 82.1 

SOURCE: Public Sector Consultants. nc.. using data from Michigan Department of Naturd Reunites. 
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3 WINTER STORAGE AND 
BOAT REPAIR SERVICE 

The majority of the more successful marinas offer winter storage. (They usually offer 
boat repairs, too, since the lift, equipment, and employees they need for storing boats 
can be used for both purposes.) In PSC's discussion of operations with numerous ma-
rina owners, it became apparent that they consider it operationally economical as well 
as profitable to provide winter storage; the return amply covers the costs of constructing 
the necessary buildings and purchasing the equipment required to lift boats for storage 
and launch them in the spring. In addition, winter storage provides work for employees 
who otherwise may have little to do. It certainly is more prudent to engage personnel in 
activities that generate profit than to lay them off for the winter months. Layoffs mean 
that the facility has to pay unemployment compensation or insurance premiums on the 
laid-off workers, and there also is a chance that the already-trained employee(s) won't 
return in the spring. 

In Ludington, Pentwater, Whitehall-Montague, and North Muskegon—Muskegon, 
there are ample facilities to accommodate all of the existing and prospective winter 
storage demand for the next five years. In addition, many of the marinas or firms pro-
viding this service indicate that they are able and willing to expand their capability if 
additional demand develops. 

At Pentwater, Charlie's offers outside storage to boats that can be stored on their 
own trailers, Pentwater Pointe offers outside storage, and Snug Harbor offers both in-
side and outside storage. 

At Whitehall, Ellenwood offers inside, inside heated, and outside winter stor-
age; Whitehall Landing provides inside and outside storage; and Wesley and South 
Shore provide outside storage. 

In the Muskegon area, Great Lakes, North Pier, and Torreson's all offer inside, 
inside heated, and outside winter storage; Pointe Marine Association offers inside and 
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outside storage at its marina; and Muskegon Yacht Club offers :outside storage (the 
boats are lifted and transported by Torreson's). 

Currently, in Ludington most of the winter storage facilities are owned by 
Abrahamson's Marine and Johnson Supreme Marine. Each has its facilities inland, 
away from the harbor shoreline, and although, to reach the storage area, this requires 
each firm to transport boats through the city, it does not seem to reduce boaters' desire 
to use the firms for boat storage. In fact, boaters from other harbor communities bring 
their boats to Ludington for winter storage by these two firms. In addition, Tamarack 
has outside winter storage capability, and Star Port offers both inside and outside stor-
age. Several of the other marinas have space to accommodate outside storage but must 
rely on other firms to lift the boats from the water and transport them to the site. 

It appears that there is storage available sufficient to create competition among 
the firms. This means that any new marina constructed in Ludington will not have the 
benefit of there being unmet demand for winter storage or repair facilities, but this 
doesn't necessarily preclude a new marina from competing with existing firms to pro-
vide such facilities and services. 

• 
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4 MARKET AREA FISHERY 
For the past 8-10 years, Ludington has advertised itself as the "fishing capital of Michi-
gan." This claim is based both on the area's large catches of anadramous fish (coho and 
chinook salmon, lake and brown trout) and the recovering perch fishery. Fishing tour-
naments regularly are held in the area and draw big crowds of both anglers and observ-
ers. The charter boat fleet at Ludington claims to be the largest in the state, although 
there are no data to confirm or refute the assertion. 

The past several years have seen a decline in the fishery, which is reflected 
especially in chinook salmon caught in the area. The charter boat fleet also reportedly 
has declined; certainly, the number of charter excursions reported to the MDNR shows 
a definite drop (see Exhibit 14). Moreover, marina owners/operators report that the 
number of boat slips seasonally rented to charter boat captains has declined. 

EXHIBIT 14  

Charter Excursions, Ludington Harbor, 1989-94 2,000 1,800 1,600 1,400 1,200 1,000 

1.849 
1,458 

819 1393 
1,309 
NO40 1989 1990 1991 1992 1993 1994 

SCURCE: Michigan Department of Natural Resources. 

Exhibit 15 presents the number of perch and anadramous fish reported caught 
from Ludington charter boats in 1989-94. (The exhibit also shows hours spent fishing 
per fish caught and the average number of fish caught per excursion; both types of data 
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EXHIBIT 15 

Catch and Trip Data, Charter Boat Excursions, Ludington, 1989-94 
Number Caught 

Species 1989 1990 1991 1992 1993 1994 

Coho 948 2,655 1,754 1.904 1.512 855 
Chinook 4,913 6,056 5,101 3,217 2./05 2.021 
Rainbow Trout 1,493 4,484 9,220 6.117 4.412 3.136 
Brown Trout 118 476 423 175 205 505 
Lake Trout 2,864 3.549 3,703 1.942 2.11119 1.530 
Perch 10 100 241 3.121 I 9 94 
TOTAL CATCH 10.346 17,320 20.442 16.476 10.962 8.177 

Hours per fish 
Average number of fish caught 

per excursion 

4.47 

7.10 

3.21 

9.37 

2.67 

11.24 

2.88 

10.34 

3.53 

8137 

3.88 

7.86 

SOURCE: Michigan Department of Natural Resources. 

are used by the MDNR Fisheries Division to estimate fish population.) This data indi-
cate that there has been a significant drop in the number caught' of the listed species, 
especially in 1993 and 1994, despite fish plantings by the Fisheries Division remaining 
fairly steady throughout the period. 

Even though the fishery is shrinking at Ludington, it still is far better than at the 
other three harbors evaluated for this study. This is illustrated by exhibits 16-21, which 
show the number of charter excursions and catch and trip data for Pentwater, Whitehall-
Montague, and Muskegon. 

It is apparent that of the four locations, the best and most fishing occurs at 
Ludington. The fishery is an important asset, because it attracts people to the city: 
Anglers either charter local boats or trailer in their own craft to Pursue the sport. As 
discussed earlier, local commercial marinas cater largely to charter boats; furthermore, 
many of the noncharter boats that occupy seasonal slips are used, for fishing. One rea-
son for the decline in seasonal slip rentals in the harbor may be the diminished fishery. 

The Fisheries Division offers several reasons for the reduction in the presence 
of anadramous fish at Ludington. There is no question that the survival of chinook 
salmon has considerably diminished; catches have fallen from 500,000-700,000 in the 
mid-1980s to some 40,000 in 1994. Many blame this decline on a bacterial kidney 
disease that is affecting this strain of fish. Although other reason's also are offered, the 
one seeming to have most weight is that the forage fish population has been consider-
ably depleted, and competition for this forage base has been increased by the protective 
policies of the Fisheries Division toward the chub population. , 

The forage base depletion argument is strengthened by the, fact that anadramous 
fish, particularly coho, are moving to the Wisconsin side of the lake, especially during 
the summer. In the spring and fall, both coho and chinook are easier to find and catch in 
Michigan harbors than is the case in the summer. Since the state of the fishery is a lake-
wide matter rather than being specific to any single port. the Fisheides Division believes 
that whatever the status of the anadramous fish stock, fishing at Ludington will be as 
good as anywhere else on the Michigan shore of Lake Michigan, with the possible 
exception of the St. Joseph area. 
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EXHIBIT 16 
Charter Excursions, Pentwater, 1990-94 

420 
486 

400 

380 

360 

340 
340 

320 309 
300 

1990 1991 1992 1993 1994 

SOURCE: Michigan Deportment of Natural Resources. 

EXHIBIT 17 

Catch and Trip Data, Charter Boat Excursions, Pentwater, 1990-94 
Number Caught 

Species 1990 1991 1992 1993 1994 

Coho 450 182 301 269 161 
Chinook 923 982 403 663 437 
Rainbow Trout 726 1.595 1.062 885 740 
Brown Trout 90 69 28 86 69 
Lake Trout 8.44 960 483 864 567 
Perch 115 0 0 2 190 
TOTAL CATCH 3,148 3,788 2,277 2,767 2,164 

Hours per flsh 
Average number of tish 

caught per excursion 

3.27 

8.03 

2.83 

9.33 

3.91 

6.70 

3.68 

7.28 

3.94 

7.00 

SOURCE: Michigan Department at Natural Resources. 

EXHIBIT 18 

Charter Excursions, Whitehall-Montague, 1990-94 

240 

220 

200 

224 

IBS 

I80 
176 

160 
145 

140 

120 

100 
1990 1991 1992 1993 1994 

SOURCE.: Michigan Department or Natural Resources. 
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EXHIBIT 19 

Catch and Trip Data, Charter Boat Excursions, Whitehall-Montague, 1990-94 

Number Caught 

Species 1990 1991 1992 1993 1994 

Coho 155 102 115 96 33 
Chinook 245 370 172 ‘121 94 
Rainbow Trout 247 433 475 l242 166 
Brown Trout 10 19 14 1 1 8 

Lake Trout 178 294 156 225 97 
Perch 0 o a ' 0 0 
TOTAL CATCH 835 1,218 940 1685 398 

Hours per fish 
Average number of fish 

caught per excursion 

5.28 

4.74 

4.74 

5.44 

5.53 

5.08 

5.70 

4.72 

6.82 

3.52 

SOURCE: Michigan Deportment of Natural Resources. 

EXHIBIT 20 
Charter Excursions, Muskegon Harbor, 1990-94 

419 
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SOURCE: Michigan Department of Natural Resources. 

EXHIBIT 21 
Catch and Trip Data, Charter Boat Excursions, Muskegon, 1990-94 

Number Caught 

Species 1990 1991 1992 1993 1994 

Coho 202 156 98 T34 72 
Chinook 591 590 249 367 279 
Rainbow Trout 295 469 315 215 464 
Brown Trout 33 ,57 22 22 46 
Lake Trout 255 612 226 309 222 
Perch 2 188 357 1 
TOTAL CATCH 1,123 2.082 1.267 1.048 1.084 

Hours per fish 
Average number of fish 

caught per excursion 

8.63 

2.84 

4.82 

4.97 

5.19 

4.69 

6,35 

3,47 

5.71 

4.25 

SOURCE: Michigan Department of Natural Resources. 
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5 BOATING ATTRACTION INDEX 

Boat registrations in an area, employment and income of the population, and leisure 
time available affect demand for docking facilities. There also are certain less-easily 
measured factors that affect boaters' preference for one docking locale over another. 
For this study, PSC developed a "boating attraction index" that we hoped would mea-
sure some of the noneconomic factors that influence demand for seasonal boat slips. 
The index was applied to Ludington, Pentwater, White Lake, and Muskegon Lake. Re-
grettably, it was not possible, within the resources and scope of this study, to weigh 
accurately the importance to boaters of the variables involved, and the result is that 
while the index is somewhat helpful, its outcome is not borne out in past marina devel-
opment patterns. The fact that the variables cannot yet be reliably gauged, however, 
does not detract from their influence. The effort to construct the index is described 
below. 

PURPOSE 
Many consumer decisions are influenced by noneconomic factors, and the decision to 
rent a seasonal slip at a particular marina likely is one such decision. Conversations 
with boaters reveal that they consider not only the facts of a particular marina (for 
example, the cost of the slips and the services provided), but also factors beyond the 
control of the marina. Such factors include convenience of travel to the marina, quality 
of boating in the vicinity of the marina, the availability of other recreational activities in 
the area, the presence of grocery stores, restaurants, and even theaters, and the character 
of the area. These attributes are not reflected in aggregate economic statistics but nev-
ertheless are important in marina siting decisions. The index developed for this study 
attempted to measure certain variables that influence boaters' decisions but tradition-
ally are not measured. 

Exhibit 22 shows the attraction index, as constructed and applied to Ludington, 
Pentwater, White Lake, and Muskegon Lake. The higher the number, the more abun-
dant the attribute; the highest total theoretically suggests which locale is most attractive 
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EXHIBIT 22 

Boating Attraction Index for Ludington, Pentwater, White Lake, and 
Muskegon Lake, 1994 

White Muskegonfae
Variable Ludington Pentwater Lake Lake 
Accessibility 2.58 2.43 3.55  3.78 
Boating 7.39 5.39 6.26 3.88 
Tourism/recreation 11.00 5.00 11,00 8.00 
Fishing 5.20 0.86 -0.38 i 0.16 
Other 1.06 1.00 1.07 4 0.01 
TOTAL 27.23 14.68 21.50 I 15.83 

SOURCE: Public Sector Consultants. Inc. 
4 

to boaters. The index reflects variables related to a marina's accessibility to its primary 
boating market area, the quality of boating available, tourism andirecreation resources, 
quality of fishing, and certain other factors. It necessarily is limited to variables that 
can be measured, either directly or indirectly. 

METHODOLOGY 

Data were collected for Ludington, Pentwater, White Lake, and Muskegon Lake from- 
the MDNR, several docking facilities, U.S. Bureau of the Census; detailed local maps, 
and expert opinion about the locales. Raw data used for the index are presented in 
Exhibit 23. Although most of the data are self-explanatory, a few;require clarification. 

• Accessibility • The Michigan County Atlas' was used to determine the approxi-
mate distance from Ludington, Pentwater, White Lake, and Muskegon Lake to 
their primary market (distances to Grand Rapids and LanSing were averaged.) 
(See part 2 of this report, Berthing Facilities in the Market' Area, for the discus-
sion of the market area.) 

• Boating The average number of boat days at Ludington, Pentwater, White Lake, 
and Muskegon Lake, waiting lists at municipal marinas, and occupancy rates of 
seasonal slips were used to measure boating demand (although only occupancy 
rates directly reflect the demand for seasonal slip rentals),I Suitability for orga-
nized sailing (primarily racing) and other activities also was determined, and 
each site was assigned yes or no for this variable. We would have been better 
able to determine the degree to which these activities are attractive to boaters if 
a measure of quality were available. It is not, and, therefore, the index does not 
measure whether sailing is better at one site than another. I 

• Tourism and Recreation This component of the index essentially counts the 
number of amenities and activities for vacationers. The Michigan County Atlas 
was used to determine the number of parks, historic sites, Special interest sites, 
golf courses, and swimming beaches. Historic/special interest sites are noted on 
the exhibit. 

Universal Map Enterprises. Michigan County Atlas. Lansing 1994. 
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■ Other The existence of industrial buildings within sight of marinas and the num-
ber of scenic outlooks within five miles were used as proxies for aesthetic value. 
However, we recognize that these are not sufficient to adequately measure the 
aesthetic qualities of the four areas under study. 

The percentage of all homes that are used for seasonal, recreational, and occa-
sional purposes was obtained from the U.S. Bureau of the Census. This mea-
sure was included because nearly all Michigan boating takes place near one's 
home, second home, or a marina; 30 percent of registered boat owners own a 
second home.2

EXHIBIT 23 
Attraction Index Data for Ludington, Pentwater, White Lake, and Muskegon Lake 

White Muskegon Index 
Variable Ludington Peniwater Lake Lake 

Accessibility 
Distance to freeway interchange from coast 3 4 2 2 
Distance to Grand Rapids/Lansing 126.5 113.5 78.5 72.0 

Boating 
Average number of boat days at municipal harbors (1993) 3557 1156 1486 358 
Growth in total boat days at municipal harbors, 1989 to 1993 18.3% -20.8% 1.9% -68.6% 
Waiting lists at municipal marinas N N N N 
Percentage of seasonal slips occupied. 1994 73.0% 74.0% 85.0% 92.0% 
Suitability of harbor for organized sailing N Y N V 
Suitability of harbor for powerboating Y Y Y Y 
Access to inland waters from Great Lakes Y Y Y V 
Winter storage facilities/repair facilities Y Y Y Y 

Tourism/Recreation 
Availability of restaurants and bars within 2 miles Ns Y V Y 
Availability of grocery stares and gas stations within 2 miles `I Y Y Y 
Number of parks within one mile 2 1 1 2 
Number of historic/special interest sites within 5 miles° 3 0 2 0 
Number of major tourist attractions within 5 miles 0 0 0 0 
Number of golf courses within 5 miles 3 0 5 3 
Availability of swimming beaches within one mile Y Y V `I 

Fishing 
1994 angler hours 38,776 8516 2.715 6,187 
Percentage change in angler hours, 1990-94 -16.3% -17.4% -38.4% -36.2% 

Other 
Asethetics 

Absence of Indust. buildings within sight of marina 
Number of scenic outlooks within 5 miles 0 0 0 0 
Seasonal homes (% of total homes) 3.0% 0.2% 3.4% 0.3% 

°Ludington: Pere Marquette Memorial, one lighthouse. Hamlin Village Cemetery and historical marker, cumped water-
storage facility. White Lake: Great Lakes Marine Museum and Old Chanel Trail. Muskegon: One lighthouse. WWII 
submarine. 

SOURCE: Michigan Department of Natural Resources. various divisiont Universal Mao Co.. Sencen County Mae 'SC survey of r._ 

Some of the raw data had to be modified before they could be used to 
compile the index. (See Exhibit 24 for the data-to-index conversion.) This is 
because of the wide variation in the raw data—some of the raw numbers (such 
as number of miles from the market area) are, by their nature, much larger than 
other data (such as growth rates). This was dealt with by dividing large values 

Spans, Daniel M.. (ed), Travel and Tourism in Michigan: A Statistical Profile— Michigan State University, p. 161. 
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EXHIBIT 24 
Data-to-Index Conversion for Ludington, Pentwater, White Lake, and Muskegon Lake 

Variable 
Accessibility 

Ludington Pentwaler 
White 
Lake 

Muskegon 
Lake 

Distance to freeway interchange from coast 1.00 0.67 1.00 1.00 
Distance to Grand Rapids/Lansing 1.58 1.76 2.55 2.78 
TOTAL 2.58 2.43 3.55 3.78 

Boating 
Winter storage facilities/repair facilities 1.00 1.00 1.00 1.00 
Average number of boat days at municipal harbors (1993) 3.29 1.07 1.37 0.33 

Growth in total boat days at municipal harbors, 1989-93 0.37 -0.42 0.04 -1.37 
Waiting lists at municipal marinas 0.00 0.00 0.00 0.00 
Percentage of seasonal slips occupied. 1994 0.73 0.74 0.85 0.92 
Suitability of harbor for organized sailing 0.00 1.00 1.00 1.00 
Suitability of harbor for powerboating 1.00 1.00 1.00 1.00 
Access to inland waters from Great Lakes 1.00 1.00 1.00 1.00 
TOTAL 7.39 5.39 6.26 3.88 

Tourism/RecreatIon 
Availability of restaurants and bars within 2 miles 1.00 1.00 1.00 1.00 
Availability of grocery stores and gas stations within 2 miles 1.00 1.00 1.00 1.00 
Number of parks within one mile 2.00 1.00 1.00 2.00 
Number of historic/special interest sites within 5 miles° 3.00 0.00 2.00 0.00 
Number of major tourist attractions within 5 miles 0.00 0.00 0.00 0.00 
Number of golf courses within 5 miles 3.00 0.00 5.00 3.00 
Availability of swimming beaches within one mile 1.00 1.00 1.00 1.00 
TOTAL 11.00 5.00 11.00 8.00 

Fishing 
1994 angler hours 5.52 1.21 0.39 0.88 

Percentage change In angler hours. 1990-94 -0.33 -0.35 -0.77 -0.72 
TOTAL 5.20 0.86 -0.38 0.16 

Other 
Asethetics 

Absence of Indust. buildings within sight of marina 1.00 1.00 1.00 0.00 
Number of scenic outlooks within 5 miles 0.00 0.00 0.00 0.00 
Seasonal homes (% of total homes) 0.06 0.00 0.07 0.01 

TOTAL 1.06 1.00 ' 1.07 0.01 

Index 
Conversion 

reciprocal '2 
reciprocal '200 

Y=1. N=0 
Percentage of 
Lake Michigan 
average (2,162)'2 
actual numer '2 
Y=1, N=0 
actual number 
Y=1, N=0 
Y=1. N=0 
Y=1, N=0 

Y=1, N=0 
Y=1. N=0 
actual number 
actual number 
actual number 
actualnumber 
Y=1.14=0 

Percentage of 
four-site average 
(14,049)'2 
actual growth rate '2 

Y=1, N=0 
actual number 
actual number '2 

SOURCE: Michigan Department of Natural Resources. various divisions: Universal Map Co.. Michigan County Atlas: PSC survey of marinas. 

"Ludington: Pere Marquette Memorial. one lighthouse. Hamlin Village Cemetery and Nslorical marker. pumped watenstorage facility. White Lake: Great Lakes Marine Museum and Old Channel ball. Muskegon: One 
lighthouse. WWII submarine. 



by another number (such as a regional average), and doubling percentages. By trans-
forming all of the raw data "into the same neighborhood," they could be compiled into 
the index without changing their relative values. 

Also, the index needed to be compiled in such a way that a higher index re-
flected a more favorable marina location. This was a problem for the measures of 
distance from interchanges and from market areas, because the larger the distance, the 
less favorable the location. The reciprocal value of these two variables was used to 
overcome this problem—the higher the reciprocal value, the more favorable the dis-
tance variable is for marinas. 

FINDINGS 

Total Index and Fishing 
Exhibit 22, above, shows that the attraction index for Ludington is the highest of the 
four locations, followed by White Lake, Muskegon Lake, and Pentwater. Ludington's 
index of 27.23 exceeds White Lake's by approximately six points and those of Pentwater 
and Muskegon Lake by more than ten points. About five points of Ludington's lead is 
explained by its superior fishing. Its 1994 angler hours are well above those in the other 
three locales, and, although Ludington angler hours have dropped 16 percent since 1990, 
they have not fallen as much as in Pentwater, White Lake, and Muskegon Lake. 

Accessibility 
Muskegon Lake registered the highest on accessibility, being closer to its market area 
than are the other three areas. Naturally, the farther north a site is located, the lower it 
scored on proximity to Grand Rapids and Lansing. All four locations are positioned 
about equally from a freeway interchange. 

Boating 
Ludington registered the highest on the boating component of the index, followed by 
White Lake, Pentwater, and Muskegon Lake. This primarily is due to Ludington's 
larger number of boat days and its faster growth in this variable. Values for most other 
boating variables are the same for the four locations, with one notable exception—the 
closer a locale is to Grand Rapids and Lansing, the higher are its marinas' occupancy 
rates. Muskegon Lake, the southern-most locale, had the highest seasonal slip occu-
pancy rates; Ludington, the northern-most site, had the lowest. 

Tourism/Recreation 
White Lake and Ludington scored equally well (11) on the tourism and recreation com-
ponent of the index, followed by Muskegon Lake (8) and Pentwater (5). Most of the 
difference among the scores relates to the number of golf courses. parks, and historic/ 
special interest sites near the marinas. 

Other 
There was very little difference among Ludington, Pentwater, White Lake, and Muskegon 

Lake on the "other" component of the index, which includes aesthetics and seasonal 

home ownership. 
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CONCLUSION 
The attraction index shows that of the four areas, Ludington is the preferred locale for a 
marina. White Lake is next, followed by Muskegon Lake and then Pentwater. How-
ever, this does not accurately reflect the past pattern of marina development along this 
stretch of Lake Michigan. As discussed in section 2 of this report, to date, proximity 
has driven the demand for docking facilities, and this factor has outweighed most oth-
ers. 

This paradox is explained by the weakness of the indexi We were unable to 
assign a weight to the importance that boaters place on the various variables. For ex-
ample, on the index, the availability of swimming beaches has, the same amount of 
influence as the availability of winter boat-storage facilities. It is possible that boaters 
place more emphasis on one or the other of these when deciding where to rent a slip, but 
the index does not reflect this. Without any objective means of measuring the impor-
tance to boaters of the different variables, all had to be assigned roughly equal weight. 

If this index were to be developed further, information to allow weighting would 
be mandatory. Further research would be required on the importance of transportation 
to boating demand, possibly including a survey of boaters, carefully constructed so as 
to reveal the relative importance of different variables. Only then could we avoid the:
problem that thwarted our effort. 

Also, many important qualitative characteristics were omitted for the sake of 
objectivity. The atmosphere of nearby towns, the natural beautrof an area, and other 
intangible characteristics are not adequately reflected in the index: Moreover, the index 
reflects only the quantity, but not the quality, of the characteristics it does measure. For 
example, the number of parks within walking distance of a marina is measured, but park 
size, quality, aesthetics, and amenities are not. Although such qualitative characteris-
tics may influence boaters' decisions to dock in a certain area, measuring them is be-
yond the scope of this study. 

In its present form, the index does not reflect the real situation in Ludington, . 
Pentwater, White Lake, or Muskegon Lake. However, it could be useful if developed 
further, with weights assigned that are based on objective criteriali The index's current 
usefulness is limited to providing a list of features that should be, taken into consider-
ation, to some degree, in marina siting decisions. 
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6 FUTURE RECREATIONAL BOAT FLEET 
One way to determine the likely size of the recreational boat fleet in the target year of 
1999 is to track the growth of the fleet over time; this also will reveal any changes 
through the years in the makeup of the fleet. The changes are evaluated to determine 
their effect on the future demand for mooring facilities at Ludington, Pentwater, 
Whitehall, and Muskegon. 

One way to trace the demand for boat slips over time is to track the increase or 
decrease in the number of registered boats more than 20 feet long. This also provides a 
basis for predicting future changes in this segment of the fleet and the resulting increase 
or decrease in the demand for boat slips. 

In 1965 in Michigan a total of 398,902 recreational watercraft were registered 
with the Department of State; 21,139, or 5.3 percent, were over 20 feet long. By 1994 
the total had more than doubled, to 810,160 registered craft, and the number over 20 
feet was 134,931, or 16.7 percent of the total. Although there are no data available to 
reveal how many of the craft over 20 feet long were located on the Great Lakes and 
connecting waterways in any one year, it is a given that such growth-638 percent—
resulted in an increase in the demand for boat slips. The overall increase in the regis-
tered boat fleet was 103.1 percent. In contrast, the population of the state increased 
only 13.2 percent, from 8.3 million in 1965 to 9.4 in 1992 (latest data available). Ex-
hibit 25 presents state boat registration data from arbitrarily selected years. 

Boat slips in commercial marinas are rented to anyone willing to pay the fee. 
Usually, only people owning boats too large or inconvenient to launch will rent boat 
slips. It is rare to find a slip occupied by a powerboat less than 20 feet long, especially 
since new trailer designs have made it reasonably convenient to launch and retrieve 
power boats up to 26 feet long. Sailboats longer than 20 feet usually are kept in slips 
because of the inconvenience of having to raise and lower the mast during transport to 
and from a launching area. 

Registered boats in Michigan are reported by size category. As stated above, boats 
20-25 feet long usually are launched, but at least some are berthed in slips. Those of 26-
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EXHIBIT 25 

Michigan Recreational Boat Registration, by Size of Boat, 
Selected Years, 1977-94 

Size and Number of Boats 

Year <20' 20-28' 28-35' 35-42' 42-50' >50' Total 

1977 524.859 48,252 8.261 2,673 683 264 584,992 
1980 527,130 54,650 9.364 3,006 724 1 223 595.097 
1983 520.493 57,310 9.825 3.223 777 f 263 590,891 
1986 561,977 72,415 12,349 4,078 957 316 652,092 
1990 657,762 101.582 16.130 5,385 1,386 1 476 782,721 
1993 609.779 102.424 15.523 5,213 1.355 462 734,756 
1994 675.229° 110,904° 16,572° 5,564° 1.443° 1, 448° 810,160 

SOURCE: Micmgcn Department of Natural Resources. 
'Estimated by ?clic Sector Consultants. Inc.: :Ina' breakdown by size not csyckssle. 

28 feet usually are berthed, but some are launched. For this study, PSC assumed that all 
boats over 26 feet are berthed at marinas, and that no boats less than 26 feet are so accom-
modated. If there were some way the number of boats 26-28 feet long could be extracted 
from the 20-28-foot registration category, it would be relatively easy to determine the total 
number of boats requiring berths. Unfortunately, this number only can be estimated. 

1977 is the first year in which the state was required by the U.S. Coast Guard to 
maintain boat registration data by the boat sizes indicated. This requirement continues, 
which allows comparisons to be made among boat sizes and years. The data prior to 
1977 were maintained in a way sufficiently different from the current system to make it 
impossible to compare pre-1997 and current data. 

In 1977, boats 20-28 feet long constituted 8.3 percent of the Michigan recre-
ational fleet; in 1994, they constituted 13.7 percent. Boats of 28-31 feet went from 1.4 
tc 2.1 percent of the fleet; boats of 35-42 feet from .46 to .69 percent; boats of 42-50 
feet from .12 to .18 percent; and boats more than 50 feet from .05 to .06 percent. The 
growth of each class from 1977 to 1994 was 129.4, 100.6, 108.2, 111.3, and 69.7 per-
cent, respectively. From 1977 to 1994, the average annual growth in the registration of 
recreational boats 28 feet and longer was 7.32 percent; this is significant, since these 
craft must have slips for summer storage, and the slips are provided' mostly in commer-
cial and public marinas. A number of the craft in the 20-28-foot class are similarly 
stored, but there are insufficient data available to ascertain the specific number. 

PROJECTED FLEET GROWTH 
To determine the size and makeup of the fleet in 1999, one approach is to deter-

mine the average rate of growth for the segment of the fleet that is of interest (in this 
case, boats more than 20 feet long, because shorter craft are unlikely to be berthed in a. 
slip) and to assume a similar rate of growth in the future. For boats 20-28 feet long, the 
average rate of growth over the 17-year period from 1977 to 1994 was 7.64 percent. 
For boats 28-35 feet long, the average rate of growth was 5.92 percent; for boats of 35-
42 feet, it was 6.36 percent; for boats of 42-50 feet, it was 6.55 percent; and for boats 
longer than 50 feet, the figure was 4.10 percent. Exhibit 26 shows the composition and 
number of the fleet, by size and year, to 1999, if these averages areisustained. 
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EXHIBIT 26 

Projected Number of Registered Recreational Craft, Michigan, by Size, 1994-99 
Size and Number of Boats 

Year 20-28' 28-35' 35-42' 42-50' +50' Total 

1995 119.344 17.553 5,918 1,538 466 144,819 
1996 128,426 18.592 6,294 1,639 485 155.436 
1997 138.199 19,693 6.694 1,746 505 166,837 
1998 148.716 20,859 7,120 1,860 526 179,081 
1999 160.033 22.094 7,573 1,982 548 192,230 

SOURCE: Public Sector Consultants. Inc. 

As part of this study, PSC agreed also to estimate the statewide demand 10 years 
out. Using the growth data presented below and applying them on a straight-line basis 
yields the results shown in Exhibit 27. It is difficult, however, to accurately predict 
economic trends that far into the future, so we cannot provide supporting data. In fact, 
we believe these estimates should not be used for any but the broadest possible pur-
poses. 

EXHIBIT 27 

Projected Number of Registered Recreational Craft, Michigan, by Size, 2000-04 

Size and Number of Boats 

Year 20-28' 28-35' 35-42' 42-50' +50' Total 

2000 172,212 23,402 8.055 2,112 571 206,352 
2001 185,317 24,787 8.567 2,250 594 221,515 
2002 199.420 26.254 9,112 2.397 618 237.801 
2003 214.596 27.808 9,692 2,554 643 255.293 
2004 230,927 29.454 10,308 2,721 669 274,079 

SOURCE: oublIc Sector Consultants. Inc. 

The methodology and modelling process by which the projections were reached 
are described below. 

Methodology 
A variety of economic factors were tested for their ability to predict the number of boats 
registered in Michigan. Basic indicators of economic well-being, such as personal in-
come. total employment, unemployment rates, and vehicle registration were examined, 
as were factors believed to be more specific to boating: gasoline prices, seasonal hous-
ing, and sales tax collections on watercraft sales and service. Manufacturing employ-
ment and earnings also were studied. County data on seasonal housing units, median 
home values, and population were used to refine estimates at the sub-state level. 

Modelling Process 
The first step in constructing a model to project future boat registration was to derive 
correlation coefficients between the number of annual statewide boat registrations and 
various economic factors. Correlation coefficients are measured in the range of -I to I 
and test for linear relationships between variables. If two variables display a strong 
positive relationship, the coefficient will be close to 1; if they display a strong negative 

31 



relationship, the coefficient will be close to -1. If there is no linear relationship between 
the variables, the coefficient will be 0. 

Because boat registration is valid for three years, annual data tend to fluctuate 
for noneconomic reasons. To smooth these fluctuations, a three-year moving average 
was used for the registration variable and tested for correlations with the economic 
variables. Correlations were run using annual data for 1977-94.1 

Correlation analysis shows that a strong positive linear relationship exists be-
tween the number of registrations and total personal income (actual and inflation-ad-
justed), manufacturing earnings, and total employment' (see Exhibit 28). Registration 
is negatively correlated with the unemployment rate, manufacturing employment and 
gasoline prices. The weak gasoline coefficient arises from the fact that gasoline prices 
remained fairly flat over the study period, while registration steadily moved upward. 
The weak coefficient on manufacturing employment likely results from the situation in 
which laid-off factory workers, who expect to go back to work ih the future, buy and 
register more boats, because while they are laid off they have time and sufficient con-
tinuing income to engage in boating and fishing. Surprisingly, boat registration and 
new vehicle registration show almost no linear relationship. 

EXHIBIT 28 

Correlation Coefficients between Boat Registration and Economic Variables 

Actual Real 
Personal Personal Manufacturers' Total Manufacturing Unemployment Gasoline Vehicle 
Income Income Earnings Employment Employment Rate Price Registration 

0.874 0.874 0.709 0.854 -0.324 -0.652 I -0.328 -0.003 

SOURCE: Public Sec= Consultants. Inc. 

The analysis just described shows that boat registration and individual economic 
variables display strong correlations. The next step is to test whether some or all of the 
economic variables are simultaneously related to the number of boat registrations. 
Multiple regression' analysis can model such relationships. 

Although several regression models were formulated using the variables de-
scribed above, personal income is the only statistically significant determinant of boat 
registration. In most regression specifications modelled, a $1 billion increase in total 
personal income resulted in a 1,300-1,500 increase in boat registration, and a $1 billion 
increase in real personal income resulted in a 1,800-2,000 increase in boat registration. 
Furthermore, the regression equations reveal that a 10-percent increase in actual and 
real personal income produce a 3-percent and 4-percent increase in registration, respec-
tively. 

'Strong correlation coefficients am defined here as exceeding 0.70. Strong coefficients also exist between etnrent year boat registration and 
income and earnings 

'Multiple steression analysis allows us to model how several independent variables interact to determine thC value of a single. dependent 
variable—total boat registration. 
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Regression analysis may not be identifying statistically significant relationships with 
other variables for a variety of reasons. First and foremost, using a simple moving average may 
not be the best way to correct for the cyclical nature of three-year registration and, in fact, may 
smooth out true fluctuations in registration that otherwise could be explained by the economic 
variables. Second, the regressions are run using a small sample-17 observations—and this 
may lead to statistically biased results. Third, significant factors, such as a boating cost index, 
are missing from the regression specification, because a consistent time series has not been 
collected. 

Finally, registration from 1991 to 1994 may have been affected by the federal luxury tax 
on large boats and/or by the Coast Guard user fee. Registration began to drop in 1991, coincid-
ing with the enactment of the federal luxury tax, and rebounded in 1994, coinciding with the 
repeal of both the tax and the fee. These dates also correspond to the beginning of a recession 
and the first full year of recovery following it. Without more observations (pre-1977) relating 
to other recession/recovery cycles, it is not possible to differentiate between the effects, on the 
1991-94 registration totals, of the tax/fee and the sluggish economy. A separate, complete time 
series on larger boats also would help in modelling the effect of the luxury tax. 

Correlation and regression analysis both point to total personal income as a basic 
indicator of boat registration. Hence, projections of personal income from 1990-200W are 
used to estimate statewide changes in boat registration. Based on the regression results, regis-
tration is assumed to grow about 1,500 boats per $1 billion of additional income, or about 0.3 
times the percentage rate of income growth. Exhibit 29 presents the registration estimates for 
all boats and for boats 20 feet and longer, through 1999. The latter are assumed to continue to 
grow as a percentage of total registration throughout the projection horizon. 

EXHIBIT 29 

Projected Number of Recreational Boat Registrations, Total and Large (20 Feet and 
Longer) Craft, 1994-99 

Year 
Total 

Registrations° 

Large Craft 
Percentage of 

Total 

Large Craft 
Regression 
Projection 

Large Craft 
Straight-Line 
Projection 

1994 810200 16.7% 134,900 134.900 
1995 825.200 18.0 148,500 144,800 
1996 840,200 19.0 159,600 155.400 
1997 855,300 20.0 171.100 166.800 
1998 870,300 21.0 182.800 179.100 
i 999 885.300 22.0 198.100 192,200 

SOURCE: Putec Sector Consultants. inc. 
°Estimates bases on NPA Data Services. Inc. projected change In personal Income: $96.35 billion between 1993 and 2000. Based on regression results. there 
will be coma 1..530 new registrations for every $1 bISon increase in personal Income. on increase of 144.000 between 1993 and 2000. 

ECONOMIC AREA REGISTRATION GROWTH 

The statewide registration estimates are refined into estimates of registration and demand for 
marina slips in the Ludington economic area by using county-level data on personal income, 
watercraft sales and service revenue, and seasonal homes. We assume growth in boat registra-
tion will be higher in areas that have experienced above-average income growth in the past 

'Estimates of personal income am taken from NPA Data Services, Inc. 
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(1980-90) and/or are expected to experience such growth in the future. Likewise, growth 
will be higher in areas that experienced above-average past groWth in watercraft sales 
revenue and in housing for seasonal use. 

Seasonal housing in Michigan is most heavily concentrated where there are plen-
tiful recreation opportunities. A Michigan State University (MSU) study finds that 30 
percent of boat owners also own a second (seasonal) home.6- Many of these boat owners 
dock their boats at lake-front homes and do not need marina slips; however, areas that 
have a high concentration and a growing number of seasonal hOmes likely also will 
attract recreational traffic that does need marina slips. 

The Ludington economic area comprises 11 counties: Mason (in which Ludington 
is located); Manistee, Lake, Oceana (all of which adjoin Mason); Wexford and Newaygo 
(both of which are nearby); and five others—Muskegon, Kent (in' which Grand Rapids 
is located), and Ingham, Clinton, and Eaton (in all of which is part of greater Lansing). 
From 1980 to 1990, personal income in these counties, collectively, grew 1.6 times 
faster than the state average; from 1990 to 2000, it is projected to grow 1.3 times faster. 
From 1984 to 1991 (earliest and latest dates available for sales tax breakdown by county), 
watercraft sales and service revenue increased 214 percent in the Ludington economic 
area, compared to a 95 percent statewide increase. Growth in seasonal housing (from 
1980 to 1990) was 4.3 percent in the economic area versus 3.7 percent statewide. Sea-.:
sonal housing grew 7.1 percent in all Michigan counties with a Great Lakes shoreline. 

The strong upward trends in watercraft sales and seasonal housing are expected 
to continue, and this will lead to more boat registration growth in the Ludington eco-
nomic area than statewide. Statewide registration of boats 20 feet and longer is pro-
jected to grow 44 percent from 1994 to 1999, but registration in the Ludington eco-
nomic area can be expected to increase 10-15 percent faster than!that. 

PROJECTED SEASONAL SLIP DEMAND, FOUR-HARBOR AREA 
Methodology and Data Limitations 
To project the future demand for seasonal boat slips at a locale, the locale's percentage 
of all slips statewide must be established and an estimate made of the future slips re-
quired statewide. When the percentage is applied to the estimate, the product is the 
number of slips required for the locale. 

Michigan State University presently has underway a study that promises to of-
fer precisely the slip inventories needed for this calculation, but the information will not 
be available for some time. However, the university kindly provided preliminary study 
data, which indicate that in the state there are 48,300 slips at 630 Marinas on the Great 
Lakes and connecting waters. We assume that this number includes marina slips, dry 
stack accommodations, broadside moorings, and mooring buoys. 

We have projected the number of boats anticipated to be in the registered fleet 
through 1999, and we assume that all boats over 26 feet long will require berths. Since 

nStynes, Daniel. "Recreation Boating in Michigan" in Travel :Ind nurism to Michigan: SStatistical Pmfile. Michigan 
State University, 1986, p.161. 

1 
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boats longer than 28 feet are registered in convenient categories, all we need do to 
determine the number of additional slips they will require is total the estimated number 
of new boats in these categories. Most difficult is figuring out the number of boats in 
the 20-28-foot category that are 26-28 feet long. 

One approach is to subtract from the MSU number of existing berthing facilities 
all boats registered in 1994 that are more than 28 feet long. We estimate 24,027 boats 
over 28 feet long were registered in Michigan in 1994 and, theoretically, occupying 
slips. Subtracting this number from the total inventory of berthing facilities, 48,500, 
leaves 24,473 boats in the 20-28-foot category occupying slips. This constitutes 22.07 
percent of the total of the 20-28-foot class. 

Another study by MSU, "1986 Michigan Recreational Boating Survey," sampled 
the registered boat population and found that in that year, 40,000 craft occupied sea-
sonal boat slips (including dry stack storage facilities). Of this total, 22,300-55.75 
percent—were under 28 feet; this constituted 30.79 percent of the boats in that class 
(72,4.15) that were registered that year. The survey further revealed that 30,000 of the 
marina and dry stack facilities provided access to the Great Lakes. If we apply the 
under-28-feet-in-seasonal-storage percentage (55.75), it means 16,725 of the slips were 
occupied by boats 20-28 feet long. Boats used on both inland and Great Lakes waters 
are included in this number, making its use not quite as reliable for our purpose as we 
would like, because a great many boats moored on inland waters are less than 26 feet 
long, and many are even less than 20 feet. 

In 1993, the National Marine Manufacturers Association published a marina 
directory, listing 28,970 seasonal boat slips and 4,735 dry stack storage accommoda-
tions in Michigan—a total of 33,705. The association admits that the inventory is in-
complete but does not know by how much. A cursory review of the data reveals that 
few municipal facilities are included, and virtually all boat and yacht clubs also were 
omitted: comparing the association figure, which is statewide, to the MSU preliminary 
Great Lakes—only figure of 48,500 gives another indication of how deficient the asso-
ciation directory is. 

It is apparent from the data available that the methodology used to determine the 
number of 20-28-foot boats that require berths is the best of the three alternatives; this 
is supported by the economic regression analysis described above. Using this method-
ology. it can be projected that a total of 10,842 new slips will be needed, statewide, for 
20-28-foot boats in the next five years: 1,862 in 1995, 2,005 in 1996, 2,157 in 1997, 
2,321 in 1998, and 2,497 in 1999. 

The number of boats in the larger (over 28 feet) classes will grow sufficiently to 
require. statewide, 1,448 new slips in 1995, another 1,535 in 1996, 1,628 more in 1997, 
1,727 more in 1998, and 1,832 more in 1999—a total of 8,170 in the next five years. 

In total, 19.012 new boat slips, statewide, will be needed in the next five years. 
Where will this demand be felt? How and where will it be satisfied? Getting precise 
answers will require research beyond the scope of this study, but for purposes of this 
assignment, certain assumptions can be made and tested and answers to the questions 

given as logical extensions of the assumptions. 
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Since the size of the statewide fleet is expected to increase to require an addi-
tional 19,012 berths by 1999, we can assume this demand will be distributed in propor-
tion to the present demand. Assuming that the current demand is being satisfied by 
existing marinas throughout the state, one way to estimate future demand at a given 
location is to compute that site's percentage of the state's total seasonal slips and as-
sume that future demand will be proportionate to the current supply. This further as-
sumes that all existing marinas have expansion capacity or that; enough new marinas 
will be built at existing harbors to meet this demand. Since we found neither to be true 
in two of the four harbors we evaluated, our estimate of futures demand at a specific 
harbor—in this case, Ludington—will be conservative. 

Projection, 1995-99 
If we assume the number of Great Lakes berths reported in the MSU inventory (48,500) 
to be proper, and since our inventory of seasonal slips in the Ludington-Pentwater-
Whitehall-Muskegon areas found a total of 2,468, it means this area provides about 
5.09 percent of the state's seasonal slips. Applying this percentage to the predicted 
demand of 19,012 slips indicates that by 1999, 968 additional slip's will be needed in the 
area. This assumes, however, that all seasonal slips in the area presently are being 
rented, which is not the case; 331 are vacant. 

The demand is assumed to be constant, which means that ,the need for seasonal 
slips will increase each year by an average of 3,802 statewide and by, 194 in the Ludington-
Pentwater-Whitehall-Muskegon area. It will take two years to fill the presently vacant 
slips, however, and the Great Lakes and Harbor Towne marinas can be expected to 
provide about 400 slips during this period, leaving a net demand of 237 slips by 1999. 
This figure cannot be considered absolutely reliable, because it is based on a number of 
estimates as well as some assumptions about the capability of private marina owners to 
expand their facilities. Even so, PSC believes that these estimates and assumptions 
creditably support the likelihood of continued growth in the demand for seasonal dock-
ing facilities in the four-harbor area and that the demand will well exceed the capability 
of existing and currently planned facilities. 

Public Sector Consultants reviewed the property at the fodr harbors that is suit-
able for development with new marinas and concludes that almost none will be avail-
able unless present uses of the property are abandoned, and there are no indications that 
this is being contemplated, at least at this dine. The only property known to be imme-
diately available for marina development is the parcel being acquired by the state at 
Ludington. 
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7 PROPOSED LUDINGTON MARINA 

RECOMMENDED SIZE AND MAKEUP 
If a marina is constructed on the parcel being acquired by the state at Ludington, it 
should be designed to provide the maximum number of slips the site will accommo-
date—at best probably about 200, a number that is somewhat below the predicted unmet 
demand. 

At present, 65 percent of the seasonal slips in Ludington Harbor accommodate 
boats less than 30 feet long; at Pentwater, the figure is 75 percent; at White Lake, 27.4 
percent; and at Muskegon Lake, 50 percent. Since we do not anticipate that the future 
demand for berths will be much different than at present, 50-75 percent of the slips at 
the new Ludington marina should accommodate boats under 30 feet long, unless other 
factors come into play. 

As a rule, commercial marina owners prefer to rent slips to the owners of the 
largest boats in the fleet. This is because the rental income from large slips is dispropor-
tionate to the cost of constructing and maintaining such slips, and also, big-boat owners 
tend to use more of the services offered at a commercial marina than do owners of 
smaller boats. If a marina does not have slips to accommodate large boats, it cannot 
attract them. Therefore, marina owners are inclined to construct more large slips than 
demand estimates may justify, in hope of attracting the owners of larger boats. If the 
hope doesn't materialize, the large slips may be rented to owners of smaller boats, and 
all the marina owner loses is the difference in the cost of constructing the larger slips. 
This difference apparently is sufficiently low to justify taking this approach, since it 
seems to be an accepted practice in the business. 

If the present ratio of boats 30 feet long and under at Ludington Harbor is main-
tained. 100-150 of the 200 slips at the new marina will be needed to accommodate 
them. It is likely, however, that the developer will prefer to have a disproportionate 
number of larger slips: therefore, for a 200-slip marina PSC recommends the following 
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makeup: 6 slips for boats more than 45 feet long, 40 for boats 38-45 feet long, 88 for 
boats of 30-38 feet, and 66 for boats shorter than 30 feet. If the site will not support 200 
slips, proportionate reductions in each size category should be made. 

RECOMMENDED AMENITIES 

Inside Winter Storage
There is currently no shortage of winter boat storage facilities either in Ludington or the 
larger area, and owners of existing marinas indicate a capacity and a willingness to 
expand if demand arises. Furthermore, the City of Ludington hag indicated informally 
to PSC a preference that no inside winter storage facilities be provided at a new marina. 

It may be, however, that a satisfactory bid to develop the dew marina will not be 
forthcoming unless the winter storage option is included. Most marina owners prefer to 
provide it, because it generates additional profit and also makes it possible to keep 
workers year-round. Furthermore, such an amenity will attract users, especially if the 
new facility provides inside storage and some heated storage. There appears to be 
sufficient space available for this at the site. 

1 
It is worth noting that the city's concern is with having large storage buildings 

on the site. No concern has been stated about outside storage on the premises or about 
having haul-out capability at the site and inside storage off the premises. These options 
should be not be excluded when offering the property for lease. 

Public Sector Consultants recommends that the development of the new marina 
first be let for bid without on-site inside winter storage being included among its ameni-
ties, but that MDNR be prepared to let the bid again, with the winter storage option, if 
necessary to obtain a satisfactory bid. 

Other 
The following amenities should be provided at each slip: 

• Potable water 

■ Electricity (the electrical amperage being commensurate with the average de-
mand of the boat being serviced—for boats occupying 3()-foot slips, one 30-
amp outlet; for boats occupying 38-foot slips, two 30-amp outlets; for boats 
occupying 45- or 60-foot slips, one 50-amp and one 30-amp outlet) 

• Cable TV hookup 

• Telephone hookup 

■ Storage box(es) 

The docks should be well-lighted, gasoline and diesel fnel service should be 
provided, and sewage pump-out capability also should be provided. Parking for auto-
mobiles also is necessary—.75 spaces per boat slip plus an additional 10 percent (of the 
number of spaces to accommodate slip holders) to accommodate visitors. 
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Rest rooms and showers always are in demand at marinas and should be re-
quired at this site. The number of each should be based on the experience of the MDNR 
at similar facilities. Trash receptacles are a necessity at marinas, and should be required 
at this site in a number deemed sufficient by MDNR experience. 

Boat and boating-equipment repair services, marine supply stores, picnic areas 
and tables/benches, snack bars, restaurants, bars, club meeting rooms, laundromats, and 

swimming pools are other amenities to be considered. There is not a demonstrated need 

for any of these in the Ludington area, and while none should be required of the devel-

oper, they also should not be prohibited. 
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