
SEA GRANT COLLEGE PROGRAM FLSGP-S-00-001 C2 TP-<07'

MAN CQ»y ggLy

"" Me

Gustavo Antonini

Niels West

Charles Sidman

Robert Swett

'~',..,"!!!j

FLORIDA
E/CSC-4

AR

th

ecreational Boat -8er ased

d for Re-designi th
NOS Small-Craft Ch

g afe Navigation andPromotin S

tewardship of Coast I Ra esources



Rorida

Florida Sea Grant College Program
PQ Box 110400

University of Florida
Gainesville, FL 32611-0400

�52! 392-5870

www. FLSeaGra nt.org

This publication was supported by the National Sea Grant College Program of the
United States Department of Commerce's National Oceanic and Atmospheric
Administration under NOAA Grant ¹NA7i' RG-0120. The views expressed herein
cfo not necessanly reflect the views of any of these organizations.





Table of Contents

LIST OF TABLES ..

LIST OF FIGURES

LIST OF PLATES

ACKNOWLEDGMENTS

EXECUTIVE SUMMARY

INTRODUCTION

1. Project Background
2. Goal and Objectives
3. Project Design
4. Report Outline

2 PROTOTYPE CHART AND BOATER INFORMATION PRODUCTS
1. Prototype Photo-Chart .....

a. Design Criteria
b. Layout and Content ..
c. Scale ....

d. Background Aerial Photography and Imagery
2. Ancillary Boater Products

a. Guide to Anchorages in Southwest Florida, 2~ Edition....
b. Sarasota Bay Blue-ways Pocket Guide, .
c. Anchorage and Waterway Place-mat Photo-Maps
d. Internet Web Site for Southwest Florida Anchorages .....

3. SURVEY DESCRIPTION AND IMPLEMENTATION SCHEDULE ..
1. Boater Profile Survey
2. Product Evaluation Survey
3. Implementation Schedule ....

4. METHODS...
1. Objective 1 ....

a. Sample Selection .
b. Boater Participation in Surveys ..
c. Relation of the Boater Sample to the Boating Population .

~acae

VI

VI

VI

VIII

IX

1

3

.. 4

. 5

.. 5

7 7
7 9

10

1'I

11

12

15

15

15
18
18



d. Compatibility of the Boater Profile
and Boater Product Evaluation Surveys...

2. Objective2 ..
a. Boater Profile Survey ..
b. Product Evaluation Survey...
c. Methods ..

d. Findings .......,..................
3. Objective 3 ....

a, Readability Rating ....
b. Usefulness Rating ...,

4. Objective4 ....
a. Impact Rating.......................... - -.... -......

5. Objective 5
a. Derivation of Total Boating Months Variable ...............
b, Derivation of Total Boating Days Variable ..
c. Derivation of High Season Boating Hours Variable ..........
d. Derivation of Weekday Boating Hours
e. Derivation of Weekend Boating Hours
f. Derivation of Holiday Boating Hours...
g. Derivation of Boat Type Boating Pressure ..
h. Derivation of Activity Boating Pressure ....
i. Derivation of Ranked Choice of Boating Pressure
j. Estimation of Number of Boats Including Allocation of

*Unidentified Vessels' .

k. Estimation of Allocation Factor
I. Estimation of Adjusted Boating Hours by Boat Type ..........
m. Total Estimate of Number of Boating Hours by Boating Activity

~Pa e

19

20

20

21
21

23
23

24

25

27

27

29

30

32

32

33

33

34

34

34
35

35

36

37

Format

RESULTS
1. Boats and Boaters ...

a. Boat Type.
b. Boating Population
c. Boater Experience and Piloting Skills
d. Boating Patterns
e. Boating Pressure During the High Boating Season........

2. Prototype Photo-Chart ....
a. User Workshops as Basis for Changing Chart Content and
b. Evaluation Frameaork

c. Navigation Chart .,
d. Environmental and Boating Map Information Portion
e. Supplemental Boating Information Tables and Diagrams ...

38

38

38

39

39

40

41
42
42

43

43
45

47



~Pa e

59

B-1

B-2
B-3

64 - B-16

B-1 7

B-18

B-19

B-20

B-21

B-22 � B41

B42

843

C-1
C-1
C-1
C-2

f. Prototype Chart Format ....
3 Other Boating Information Products ....

a. Contents..................................
b. Product Use During Test Period
c. Usefulness ..
d. Relevance

e. Suggested Future Sources
4. Boater Environmental Perception, Attitudes and Behavior.......

a. Awareness Before Exposure to Prototype Products ..., ..
b. Impact of Prototype Products on Boating Practices

5. Summary
a. Boating Profile .........
b. Prototype Chart and Other Information Products
c. Boater Environmental Perception, Attitudes and Behavior,

6. CONC I USIONS AND RECOMMENDATIONS

7. REFERENCES

8, APPENDICES

A. Prototype Photo-Chart 11425 ..

B. Boater Survey Instruments and Correspondence
1. Cover Letter for Boater Profile Survey .
2. Voiunteer Participation Card ..
3. Boater Profile Survey...
4. Reminder Card to Return Survey...
5. Cover Letter for Prototype Product Mail-Out
6. Change of Address Card
7. Reminder Card to Use Prototype Materials
8. Cover Letter for Product Evaluation Survey .
9. Product Evaluation Survey...
10. Reminder Card to Return Product Evaluation Survey .
11. Thank You Letter for Volunteer Participation........

C, Methods Tables

1. Recreational Boats in the Study Area ..
2. County Distribution of Boater Profile Surveys ..........
3. Breakdown of VTRS Boat Sample by County and Class
4. Questionnaire and Volunteer Receipt and Return Rates ..

48

48

.. 48

49
49

49

.. 49

50
51

51

52

52



5. Differences Between Boater Profile Questionnaires
Distributed and Returned ...,

6. Comparing Boat-Type Ratios Between Boater Profile
And Product Evaluation Surveys ...

7. Chi-Square Summary Table with Boat-Type
As the Dependent Variable

8. Chi-Square Summary Table with Education
As the Dependent Variable

9. Student-T Summary Table with Boat-Type
As the Dependent Variable

10. Student-T Summary Table with Education
As the Dependent Variable

Pacae

C-2

C-2

C-3

C4

D. Results Tables

1. Weighted Summed Scores and Ranked
Top Three Boating Activities ..

2. Weighted Summed Scores and Ranked Top Five
Reasons for Selecting a Boating Locale ...

3. Weighted Summed Scores and Ranked Top Five Reasons
For Selecting an Anchorage Locale

4, Boat Types by Boating Time for the Sample Population
During the March - May Season ..

5. Boaters' Experience by Boating Time for the Sample
Population During the March � May Season

6. Boaters' Household Income by Boating Time for the Sample
Population During the March - May Season

7. Boaters' Employment Status by Boating Time for the
Sample Population During the March - May Season,.....

8. Boating Activities by Boating Time for the Sample Population
During the March - May Season .

9. Weighted Summed Scores of Hours Engaged in AII
Boating Activities for the Sample Population During the
March - May Season

10. Estimated On-the-Water Boating Time by AII Boaters
In the Study Region During the March - May Season .....

11. Users' Workshop Results for Defining Prototype Chart
Content and Format .

12. Readability of the Navigation Panels on the Prototype Chart .
13. Usefutness of the Navigation Panels on the Prototype Chart .
14. Readability of the Environmental and Boating Information

Panels on the Prototype Chart .

D-1

D-2

D-3

D-4

D-4

D4

D4

D-5

DW

DN

D 9
D-9

D-10



Pacae

15. Usefulness of the Environmental and Boating Information
Panels on the Prototype Chart... D-10

16. Usefulness of the Other Prototype Boating Information Products D-11
17. Summary Statistics for Natural Resource Variables ...,.... D-12
18. Natural Resource Responses .. D-1 3
19. Summary Statistics for Pollution Variables .. D-14
20. Pollution Responses D-15
21. Comparison of the Prototype Products' Impacts

On Boating Practices . D-16

LIST OF TABLES

Table 1. Computation of Composite Score Statistic for Panels 3-A and 4 25

Table 2. Computation of Usefulness Rating Statistic ..

Table 3. Computation of Weighted Rank Score for Impact Rating Statistic .. 28

LIST OF FIGURES

Figure 1. A Boater-Based Study Method for Designing and Evaluating
Prototype Chart and Guide Information Products

Figure 2. Photo-Chart Layout ..

Figure 3. Survey Implementation Time-fine

Figure 4. Boating Pressure Model .

13

31

LIST OF COLOR PLATES

Plate 2. Panel 5: Bathymetry Shown as Spot Soundings Over Color-Shaded
3-Foot Depth Ranges,

Plate 3. Panels 3-A and 4: Land and Water Shown by Color Infra-Red
Imagery That Has Been Converted to Natural Color ......

Plate 1. Panels 1, 2 and 3B: Bathymetry Shown as Spot Soundings Over White
 Greater Than 6 Feet! and Blue  Less than 6 Feet! Depth Ranges ...



Plate 4 Panel 6: Land and Water Shown by Color infra-Red Imagery

Plate 5. Panels 1, 2, and 38: Land Shown by a Composite Satellite
Image  EOSAT lRS-1 C! Fused with Aerial Photography

PaaPe



Acknowledgments

This multi-faceted project relied upon the individual contributions of various team
members. Gustavo Antonini,, Florida Sea Grant, served as Principal Investigator and
was responsible for overall administration and design of the boater surveys. Niels
West, University of Rhode Island, was Co-Principal Investigator and directed the
statistical analysis. Charles Sidman, Florida Sea Grant, coordinated the boater
surveys and data base management. Robert Swett, Florida Sea Grant, was
responsible for the cartographic and geographic information systems  GIS! liaisons with
NOAA agencies. Marine agents, Rich Novak  Charlotte County! and John Stevely
 Manatee and Sarasota Counties! coordinated the focus group workshops and assisted
with implementing the transient boater survey. David Farm, FIorida Sea Grant, edited
the manuscript. The 132 boater volunteers, who stayed with the project through the
various survey and field evaluation stages, deserve special acknowledgment,

Project partner organizations and individuals provided valuable contributions.
NOAA's Marine Chart Division, Products Branch E  Gulf Coast!, Ed Martin and Roger
Johnson, provided technical support and coordinated the Division's resources for
compiling and printing the Prototype Photo-Chart; the Division also provided copies of
the prototype and conventional charts for evaluation purposes. NOAA's Coastal
Services Center, Cindy Fowler, provided technical support in GIS matters; and Nina
Petrovich assisted with the survey design and questionnaire development. Boaters'
Action and Information League, Barbara Harris, supervised the revision of the
Anchorage Guidebook for Southwest Florida, with collaboration from the Regional
Harbor Board, and made copies of the 2~ Edition Guidebook available for evaluation
by project volunteers. Sarasota Bay National Estuary Program, Jamie Doubek,
supervised production of the Sarasota Bay Blue-ways Pocket Guide, and made copies
available as welf. The West Coast Inland Navigation District, Charles Listowski,
netwarked the project with county, regional and state marine resource management
units in the study area, and provided access to GIS waterway coverages, such as
bathymetry, aids to navigation, and boating facilities, compiied by Florida Sea Grant.

Source data, imagery and GIS coverages for the Prototype Photo-chait were
provided by the following agencies: U.S. Coast Guard, Oak Ridge National Laboratory,
West Coast Inland Navigation District  Florida!, Florida Marine Research Institute,
Southwest Florida Water Management District, and ImageLinks.

A special note of thanks to Jim Cato, Florida Sea Grant Director, Margaret
Davidson, Director of NOAA's Coastal Services Center, and David MacFarland,
NOAA's Director of Coast Surveys, for their unstinting encouragement and support.



Executive Summary

Project Background

NOAA's Small-Craft Charts were first developed to serve the needs of
recreational boaters, inshore ushers, and other users operating in close proximity to the
shore, Since then, few conceptual changes have been made to these charts even
though there has been a dramatic increase in the number and types of recreational
users. Today, the small-craft chart is being used in ways that could not be envisioned
when these charts were first produced; diving, racing, nature-touring, wildlife-viewing are
current boating activities, in addition to traditional uses, such as sailing, fishing,
anchoring and cruising. The need to promote safe navigation, the primary goal of
charting, is being challenged by the numbers and varied types of contemporary
recreational users, Furthermore, the conventional small-craft chart does not contain
information needed to make current users aware of coastal resources. NOAA and other
federal agencies, states and local municipalities, are increasingly concerned about the
environmental impacts caused by recreational boating.

This project was designed to determine the chart information needs of boaters
which satisfy safe navigation and promote stewardship. Study objectives include:
identifying the information needed by today's boater to promote safe navigation and
stewardship; developing a prototype small-craR chart, and ancillary mapjguide products,
which include information identified by recreational boaters, fishers, divers, resource
managers and environmentalists, to modernize a new generation chart; evaluating the
utility of the additional information provided on the prototype products through a boater
survey; and analyzing whether the new information contained on the prototype chart and
ancillary products can change boater's environmental perception, attitudes, behavior,
and knowledge on-the-water.

2. Prototype Photo.hart

The prototype chart was produced for study purposes by NOAA's Marine Chart
Division in collaboration with the University of Florida Sea Grant Program and NOAA's
Coastal Services Center. The design was based on recommendations from boaters and
marine industry representatives who attended workshops in southwest Florida in May
1998. The chart covers the southwest Florida coast from lower Tampa Bay to Charlotte
Harbor. Each side of the Prototype Photo-Chart is divided into top and bottom
half-sections, which are further subdivided into panels.



Navigation chart panels are found on the bottom portion of both sides. Side A
uses color symbols to distinguish marsh  green! and spoil  blue! areas from the water.
Spot soundings are depicted over a white background and are shown as on the
conventional chart Side 8 uses several methods to depict bathymetry and habitat:
there are panels that render water areas less than 6 ft in a blue color, deeper water is
white and sea grass is green, as on the conventional chart; another panel renders
water areas in blue-shaded 3 ft increments with spot soundings shown as on a
conventional chart.

Environmental and boating map panels are presented on the top portion of both
sides and include: anchorage locations, bridges, boat ramps, sea grass, marsh,
shellfish harvesting, depth zones, and speed zones. Boating tables and diagrams also
are included: anchorage characteristics, navigation rules, flags for vessel
maneuverability, and weather pennants.

Background aerial photography and imagery is an important additional feature of
the prototype photo-chart. Several types are included: 4-meter resolution, digital
infra-red, aerial ortho-photography, converted to natural color, 2-meter resolution,
infra-red color photography; and 5-meter resolution, composite satellite imagery
color-fused with aerial photography. There are examples of background imagery
covering both land and water, as well as color imagery only covering land.

The prototype photo-chart is 30" x 60" with a triple-fold, one-third larger than the
conventional smallmaft chart, though both products fold to 5" x 10" size.

8. Ancillary Boater Information Products

Four other information products were developed, distributed and evaluated.

Guide to Anchora es in Southwest Florida 2nd Edition was produced by the
Boaters Action and information League  BAIL! in association with Florida Sea Grant,
the Florida Department of Environmental Protection, the Southwest Florida Regional
Planning Council, and the West Coast inland Navigation District. The guidebook
provides information on 47 popular anchorages, such as photographs with
superimposed course lines, chart-lets with preferred course and buoys, anchorage
descriptions, boating and anchoring tips, a link to the Florida Sea Grant Web Site for
Southwest Florida Anchorages, and large-scale photo-maps of selected anchorages.

Sarasota Ba Biuewa s Pocket Guide was produced by the Sarasota Bay
National Estuary Program. The guide's map is designed to help the boater leam more
about and enjoy Sarasota Bay by locating main channels, sea grass, artificial reefs,
bird-viewing areas, boat ramps and canoe/kayak launches, fishing piers, marinas and
dockside restaurants. The guide also includes information on bay habitats, flora and



fauna, boating safety tips, and a resource directory.

Six Anchora e and Waterwa Photo-Ma s of popular boating locales were
prepared as plam-mats for waterfront businesses by Florida Sea Grant. The place-
mats show depths, bottom sediments, sea grass, selected navigation aids, and boating
hazards. In addition, channel center-line routes are marked, for approaching and
transiting the anchorages.

The Florida Sea Grant Anchora e Web Site was designed and produced in
coordination with the Regional Marbor Board for Southwest Florida and with the
cooperation of the West Coast Inland Navigation District. The web site contains a
virtual tour of "A Guide to Anchorages in Southwest Florida 2nd Ed," information on the
Regional Warbor Board of Southwest Florida, resource information to help boaters
select and enjoy many popular anchorages, and information on local restrictions, maps
and photos, hot links to weather, tides, and chart updating, and related program
information pertaining to anchorage management and monitoring publications.

9. Boater Surveys

Two mail surveys were implemented to profile boaters and to obtain product
feedback. The Boater Profile Survey was developed to characterize the boating
population of the region covered by the prototype photo~art and to encourage
boaters to use and evaluate the prototype chart and ancillary information products.
Another objective of this survey was to determine the extent to which perceptions,
attitudes and behavior differ among discrete boating populations. The survey
instrument included questions regarding boat type, draft, mooring location, preferred
boating activities, manner of use and type of navigational/piloting equipment, as weII as
a series of attitudinal-type questions which posed hypothetical boating situations.

A Product Evaluation Survey was mailed to 481 volunteers who completed the
Boater Profile Survey, and volunteered to use the prototype products during a three-
month test period {February - April, 1999!. This survey instrument included questions
regarding the content, format and usefulness of the prototype information products.
The survey objectives were to obtain feedback from boaters regarding the content and
cartographic representation of the prototype chart, to determine which information
products � prototype chart, pocket guide, place-mats, anchorage guide, anchorage web
site � were most or least useful to boaters, and to test if such products can change the
environmental perception, attitudes, and behavior of boaters,

The opinion and evaluation surveys were administered using established mail
survey and convenience sampling procedures. The Boater Profile Survey
questionnaire was mailed to 3000 resident boaters; 828 individuals returned the
questionnaire, and 417 volunteered to use and evaluate the prototype chart and other



information products. Another 250 Boater Profile Survey questionnaires were
distributed to transient boaters; 87 returned the questionnaire, and 64 volunteered to
use and evaluate the prototype products. The number of questionnaires received by
boaters was 3018, and the number completed was 915  828 resident, 87 transient!; this
represents a 30 percent return rate. Of those boaters who completed this
questionnaire, 53 percent �81 ! volunteered to use and evaluate the prototype products
�17 resident, 64 transient!. There were 132 volunteers who completed the second
survey � Boater Product Evaluation Survey � questionnaire; this represents a 27
percent rate of return.

$0. Results

About half of the boats are small outboard vessels and another quarter are large
trawlers and cabin-cruisers; 17 percent are sailboats, and the remaining 8 percent are
personal water-craft, kayaks, canoes and rowboats. These are shallow-water vessels;
over half draw less than 2 ft, 30 percent have 2-3 ft drafts, and 16 percent have drafts
between 3 and 4 R. Over 60 percent of the boats are moored at private docks.

Eighty-five percent of the boaters have 10 or more years of experience, and
spent, on average, about 51 hours on-the-water during the March - May boating
season. Over two-thirds have taken some formal boater education courses, such as
introductory boating safety and seamanship as well as intermediate or advanced
courses in piloting and navigation. Overall, 90 percent have no perceived difficulties in
carrying out navigation and piloting operations.

The average boater is 58 years of age, white, male, and college educated. FiRy-
nine percent are partially or fully retired. Over 60 percent have household incomes of
~$50,000, and 13 percent have ~$1 50,000 incomes. Those with the lowest incomes
  $20,000 which is 3 percent of the boaters! spend 131 hours on-the-water during the
high boating season, compared with 154 hours of boating time by the majority with
higher incomes. Most boating time by the employed occurs on the weekend �8.7
percent! in contrast to fully retired individuals who spent 50.8 percent of their boating
time on weekdays.

Stand-out reasons why people boat are for fishing and cruising. During the
March - May season, the average boater spent 46.70 hours on-the-water, engaged in
activities ranging from a high for inshore fishing �0.75 hoursjboater! and cruising
�5.78 hoursjboater! to a low of 17.22 hours/boater for ocean racing. About 50 percent
of boating time is spent in pursuit of fishing, while cruising accounts of 29 percent of the
boating time. The top three reasons for boating in one area over another are its scenic
beauty, clean waters and fishing opportunities, Main reasons for selecting an
anchorage locale are its bottom-holding, storm protection, fishing opportunities, and



calm waters. Results of the boating pressure model show that on a hours/acre basis,
the greatest pressure is exerted by sailboats  93.81 hours/acre!, followed by speed-boat
type �8.17 hours/acre!, personal water-craft �4.75 hours/acre!, cabin-cruisers �8.82
hours/acre!, and row-boat type  8.01hours/acre!. It should be noted that not all boat
types have the same impact, per hour/acre, on the resource.

Proto Ch rt and 0th r information Products
The most readable navigation panels on the prototype chart showed composite

color-fused imagery only over land areas, with spot soundings and conventional
supplemental contours over water areas. The most useful navigation information was
depths in general and soundings by color-shading, land photo images, shore features
and the shoreline. The principal problems with the navigation panels related to
background colors of the imagery and their cluttered appearance. The most readable
and useful environmental and boating information panels on the prototype chart showed
sea grass and mangrove coverages and symbols for anchorage, ramp and bridge
features. Three-quarters of the boaters concurred that the supplemental boating
information tables and diagrams  bridge, anchorage, facilities, aids to navigation, etc.!
should be included on the prototype chart. About two-thirds of the boaters found the
triple-fold chart size acceptable. About two-thirds of those who considered the chart
size unsatisfactory, said that a 'track ticket' format would be more suitable.

The four other information products � Pocket Guide, Place-mats, Anchorage
Guide, Web Site � were evaluated Ior their usefulness and relevance. The Anchorage
Guide had the highest scores: top rated features were photographs with superimposed
course lines and chart-lets with preferred courses and buoys. Only half of the boaters
have aocess to a home computer which may explain the Iow score for the Web Site
product.

8o r Envr nm ntaiP tion A i sand h vior
The test of boater responses, to a series of natural resource and pollution-related

incidents while underway or at anchor, showed that an overwhelming proportion know
how to boat in an environmentally appropriate manner. Responses to hypothetical
environmental situations showed a high proportion of 'appropriate' responses with
answers ranging from 75.6 percent  disturbing sea grass! to a high af 99.6
 encountering manatees!. The answers to questions on 'wakes' and 'vessel grounding'
were also very high. More than 97 percent indicated an 'environmentally appropriate'
response. Responses to hypothetical pollution situations also showed appropriate
responses ranging from 47.1 percent in the case of head4ischarging to 98.6 percent for
encountering a floating plastic bag. These responses to hypothetical situations,
however, may or may not reflect the actual behavior of boaters if and when confronted
with such situations on-the-water.

The prototype products did influence boating practices and the quality of boating



experiences. The prototype chart had the greatest impact of all test products in
affecting decisions to avoid adverse impact on the environment. The Anchorage
Guidebook had the highest impact, followed closely by the prototype chart, in
enhancing awareness of boating safety, reducing potential conflicts, and increasing on-
the-water enjoyment.

11. Conclusions

The conclusions are summarized with respect to each of the study's goals.

Determine the chart information needs of boafem whkh satisf'y safe
naviyat1on and promote stewantahip.

1. Shallow water areas  less than three feet! should be highlighted on
charts. The analysis indicates that the most frequented boating zones are
shallow water areas. The current NOS charts highlight deeper water,
shallow water areas are understated.

2. Land is best depicted by composite color-fused imagery, However,
boaters felt that the resolution might be improved. The majority of boaters
surveyed thought that spot soundings and other information was difficult
to read and interpret when displayed over digitaI imagery. The overall
impression was that the prototype photo-chart was 'cluttered".

3. Bathymetry is best depicted by spot soundings and conventional
supplemental contours, or as colorized depth ranges with supplemental
spot soundings. An equal numbers of boaters favored one or the other
combination.

4. The use of red ink should be minimized, and the text increased in size.
Many recreational boats are equipped with a red light for nighttime
navigation which makes it diNcult to see shades of red on charts.

The most readable and useful environmental and boating information
panels on the prototype chart showed sea grass and mangrove
coverages and symbols for anchorage, ramp and bridge features. Three-
quarters of the boaters concurred that the supplemental boating
information tables and diagrams  bridge, anchorage, facilities, aids to
navigation, etc.! should be included on the prototype chart, About two-
thirds of the boaters found the triple-fold chart size acceptable. About



two-thirds of those who considered the chart size unsatisfactory, said that
a 'track ticket' format would be more suitable.

Four ancillary information products � Pocket Guide, Place-mats,
Anchorage Guide, Web Site � were evaluated for their usefulness and
relevance. The Anchorage Guide had the highest scores: top rated
features were photographs with superimposed course lines and chart-lets
with preferred courses and buoys. Only half of the boaters have access
to a home computer which may explain the low score for the Web Site
product.

Determineif chartinformation needs vary with boater edarcation and
with boat type.

Results from the statistical analysis strongly suggest that a respondent's
type of boat and education had no appreciable impact on the boater's
chart information needs. This finding is surprising since the general
perception by most boaters is that boating knowledge, behavior and
overall use of the environment vary with respect to the respondent's boat
type and education. A number of factors may have influenced the
responses:

a. The boating population tested may be unique to southwest
Florida or to the State of Florida.

The respondents' age is decidedly older than
the average for the U.S. population.

Many boaters go through 'stages', the first is usually a small
run-about, succeeded, over the years, by larger and larger
boats. As a boater approaches middle age, and then
retirement,  s!he continues to boat, usually moving from sail
to power vessels where the operation requires less physical
energy on behalf of the crew. This means, of course, that
most individuals have had not only extensive experience
with boating but also in operating different types of vessels.
Since questions that might query the respondents in this
manner were not included, this hypothesis could not be
validated by this study.



Determineif theincorporation of data derived from G/S, GPS and
remote-sensing is an effective way to modernize the NOS chart.

Digital imagery, as a backdrop for land areas, was well received by the
boaters. The background imagery enhanced navigation by providing
boaters with a heightened sense of location with respect to the coastline
and urban features.

Bathymetric mapping with a GPS allowed for the inclusion of detailed
depth-range contours for near-shore areas.

The use of GPS is proven to be an efficient and accurate method for
collecting and updating chart information  signage, anchorages, boat
ramps, marinas, spot soundings!.

The prototype charting effort was greatly enhanced by the ability to utilize
and incorporate GlS databases  bathymetry, mangrove, sea grass,
shellfish harvest areas, speed zones, etc.!, available from state and local
agencies.

Determine if the incorporation of environmental history and boating
geography information onto chart products coulctinstill stewardship.

An analysis of boater responses to how they would react when confronted
with hypothetical boating situations indicated that boaters have a keen
awareness of the appropriate action that should be taken to minimize
environmental impacts. Results showed that an overwhelming proportion
know how to boat in an environmentally appropriate manner. However,
responses to hypothetical situations may not reflect the actual behavior of
boaters if and when confronted with such situations on-the-water.

Responses to hypothetical situations which could impact the
environment showed a high proportion of 'appropriate' responses
with answers ranging from 75.6 percent  disturbing sea grass! to a
high of 99.6  encountering manatees!.

b. The answers to questions on 'wakes' and 'vessel grounding' were
also very high. More than 97 percent indicated an 'environmentally



appropriate' response.

Responses to hypothetical situations which could pollute the
environment also showed appropriate responses ranging from 47,1
percent in the case of head-discharge, to 98.6 percent for
encountering a floating plastic bag.

The prototype products did influence boating practices and the quality of
boating experiences. The prototype chart had the greatest impact of all
test products in affecting decisions to avoid adverse impacts on the
environment. The Anchorage Guidebook had the greatest effect, followed
closely by the prototype chart, in enhancing awareness of boating safety,
reducing potential conflicts, and increasing on-the-water enjoyment.

The study findings suggest that we have taken an important first step in
developing a universally acceptable chart for recreational boaters, This southwest
Florida test of the prototype chart does affirm the overall objective that boater attitudes
and practices are positively affected by these new kinds of chart information. But, is
southwest Florida representative of the range of boater activities, experience and
practices found throughout the U,S.? Our study findings show a somewhat older
boating population, a large number of smaller power boats, a year-round boating
season, and a diversity of boat types and operators, all of which may contribute to a
unique set of conditions compared to other boating regions in the country, Given the
substantial commitment in manpower and costs that will be required should NOAA's
Marine Chart Division adopt our recommendations, we strongly suggest that the study
findings be tested in other boating regions of the U.S.

7. Recommendations

Redesign the small-craft chart ¹11425, the focus of this study,
incorporating volunteer boater recommendations, and publish it for general
distribution and use. Boaters preferred the new, prototype chart format
and additional information contained within it. This improved information
will promote safer navigation and environmental stewardship in southwest
Florida.

Conduct multi-regional surveys  East Coast, Gulf Coast, West Coast,
Great Lakes! of NOSIrecreational boater chart users, to determine their
chart information needs to satisf'y safe navigation and promote
stewardship. The southwest Florida boater survey found a decidedly older
boating population than the national population average. Age may have
contributed to the fact that many survey respondents felt that the map was
"too cluttered" and that spot soundings and other information were "difficult
to read and interpret". Boater characteristics, such as education, type of
boat and demography may differ significantly from the general boating



population, thereby contributing to special information needs and
cartographic presentation.

Produce prototype photo-charts for other boating areas, using the
methodology developed in this pilot study and relying on results from multi-
regional survey  Recommendation 2 above!. Representative regional test
locations could include Rhode Island, Washington, and Michigan. Sea
Grant could oversee and implementation of these boater surveys. The
NOAA Coastal Service Center could collaborate in meeting this objective.

Refine the Boating Pressure Model developed in this study and improve
data applied to the model. This model should be expanded to characterize
boating pressure over the calendar year - the current model utilizes only
seasonal data. Suggested refinements also should include more precise
definitions of water depth � ft resolution! and an examination of the
relation of habitat  e.g., sea grass, marsh, mangrove! to boating pressure
zones, Such an analysis would further quantify how boating activities
potentially impact resources and how information needs within these
boating pressure zones relate to safe navigation and stewardship.



Introduction

Introduction

1. Project Background

NOAA's small-craft charts were first developed to serve the needs of
recreational boaters, inshore fishers, and other users operating in dose proximity to the
shore. Since then, few conceptual changes have been made to these charts, even
though the number and types of recreational users have dramatically increased. Today,
the small~ chart is being used in ways that could not be envisioned when these
charts were first produced: diving, racing, nature � touring, and wildlife-viewing are
current boating activities, in addition to traditional uses, such as sailing, fishing,
anchoring, and cruising. The need to promote safe navigation, the primary goal of
charting, is being challenged by the numbers and varied types of contemporary
recreational users. Furthermore, the conventional small-craft chart does not contain
information especially tailored to make users aware of coastal resources. NOAA and
other federal agencies, states, and local municipalities are increasingly concerned
about the environmental impacts caused by recreational boating. Public
agencies � particularly at the Iocal level � and the private sector have developed
products, such as guidebooks and charts, to meet the growing demand for additional
boating information. Preparation of these products, typically re-formatted extracts from
existing NOAA publications, has not systematically solicited information from the
boating public or evaluated the usefulness of the information to users.

2. Goal and Objectives

The goal of this project is to identify information that small-cmft charts can
convey to enable safe navigation and to promote environmental stewardship. Study
objectives include: �! identifying the information needed by today's boater to promote
safe navigation and stewardship; �! developing a prototype small � craft chart that
includes information identified in the first objectiv~sing technologies, such as GIS,
GPS, and remote sensing � to modernize the next-generation chart; �! evaluating,
through a boater survey, the utility of the additional information provided on the
prototype, and �! analyzing whether the rew information contained on the prototype
chart can change boaters' ori-the-water environmental perception, attitudes, behavior,
and knowledge.

3. project Design

An underlying concern of NQAA is that the next generation of small-craft charts



reflects the views and needs of the recreational boating community. ln deference to this
concern, the project design relied on the user  consumer! as an active participant in the
formulation, design, and evaluation of the prototype products. The boaterWased study
method is diagramed in Figure 3. Prototype chart design relied on a

Figure 1. A Boater-Based Study Method for Designing and Evaluating Prototype
Chart and Guide information Products.

need~ssessment, by a cross-section of boaters, fishers, divers, resource managers,
and environmentalists, who critiqued the conventional small~ chart and determined
which elements were essential and could not be changed, what existing information



could be improved upon, and what new information should be included, and in what
form. Results of this needs-assessment determined that the prototype chart should
incorporate digital imagery and blend traditional navigation elements with contemporary
environmental and boater information.

An important study element was to select a representative sample of resident
and transient boaters who would agree to participate in various stages of the project. A
Boater Profile Survey, The How, When and Why of Recreational Boating in Southwest
Florida," was distributed to this sample of boaters in order to characterize the boating
population. Some of the individuals who completed the survey also volunteered to
participate in foll~p project tasks. A number of boater volunteers were given copies
of the prototype chart and ancillary prototype information products  Pocket Guide,
Place-mats, Anchorage Guide, Anchorage Web Site! for use during a thrive-tenth
boating season, A Product Evaluation Survey was completed by the boater volunteers.
Both surveys provided information needed to analyze the study objectives. Conclusions
and Recommendations are drawn from this analysis, and the entire project is described
in this report. The results of this study provide the basis for revising the prototype
products for subsequent publications; Figure 1 shows the feedback as a dashed line.

4. Report Outline

This report describes the background, methods, and results of a two-year
project sponsored by NOAA's Marine Chart Division and Coastal Services Center and
the Florida Sea Grant Program. An Executive Summary precedes this Introduction �!.
Prototype Chart and Boater Information Products, in Section 2, includes a description
of the compilation features of the prototype chart  design criteria, layout, content, scale,
background aerial photography and imagery!, as well as the salient characteristics of
the ancillary boater products  Pocket Guide, Place-mats, Anchorage Guide, Anchorage
Web Site!. Section 3 presents the Boater Profile Survey, the Product Evaluation
Survey, and the implementation schedule used to administer the various survey
elements. The Methods Section �! is divided into the project's operational objectives
and discusses the analytical approaches used. Results  Section 5! characterize the
boats and boaters, report on the volunteer assessments of the prototype phot~art
and other boating information products, and identify the boaters' environmental
awareness before exposure to prototype products as welt as the impact of these
products on intended boating practices. Conclusions and Recommendations are in
Section 6.



Prototype Chart and Boater
Information Products

This section provides a detailed description of the prototype products that were
distributed to and evaluated by the volunteer boaters. Special attention is given to the
prototype smail~aft nautical chart, and each paneI of the chart is highlighted and
explained in detail A copy of the prototype chart is included in Appendix A. Products
evaluated include the following:

�! Prototype phot~art  covering the area of NOAA Small-Craft Chart 11425!
�! Six place-anat size photo-maps of these boating locales:

Emerson Point and DeSoto Point
LongbeachILongboat Pass
Buttonweod Harbor

Big Pass/Otter Key
Sarasotallsland Park
Boca Grande/Grand Bayou

�! A Guide to Anchorages in Southwest F lorida
�! Sarasota Bay Blueways; Recreational Opportunities for the Boater
�! Florida Sea Grant Web site home page for southwest Florida anchorages.

Prototype Photo.hart

The prototype chart was produced for study purposes by
NOAA's Marine Chart Division, in collaboration with the University
of Florida Sea Grant Program and NOAA's Coastal Services Center.
The following organizations contributed to its development: U.S.
Coast Guard, Oak Ridge National Laboratory, West Coast Inland
Navigatio~ District, Florida Marine Research Institute, Southwest
Florida Water Management District, and ImageLinks.

Prototype photo-chart ¹1 1425 was designed based on
recommendations from boaters and marine industry representatives

who attended workshops in southwest F lorida in May 1998. These workshops invited
local boaters, fishers, divers, resource managers, and environmentalists to critique the
existing small-craft chart and determine which elements were essential and could not
be changed, which information could be improved cartographically, what new
information should be included, and how that new information should be depicted.
Participants also provided general guidance in chart design. Florida Sea Grant and



NOAA Coastal Service Center staff served as facilitators and guided group
discussions.

La out and Content

Prototype Phot~hart ¹11425 covers the southwest Florida coast from lower
Tampa Bay to Charlotte Harbor. Each side is divided into top and bottom half-sections,
which are further subdivided into panels. Side A shows the Charlotte Harbor to Venice
Inlet area, and Side 8 shows the area from Venice Inlet to lower Tampa Bay. Figure 2
is a diagram of the Photo-Chart panel layout.

Navigation panels are found on the bottom portion of Sides A  Panels 3-A, 4, 6!
and B  Panels 1, 2, 3-8, 5, 7!. Side A uses color symbols to distinguish marsh  green!
and spoil  blue! areas from the water. Spot soundings are depicted over a white
background and are shown as on the conventional chart, Side 8 uses several methods
to depict bathymetry and habitat. Panels 1, 2, and 3-B render water areas less than 6 ft
in a blue color, deeper water is white, and sea grass is green  Plate 1, page 8!, as on
the conventional chart. Panel 5 renders water areas in blue-shaded 3 ft increments

with spot soundings shown as on a conventional chart  Plate 2, page 8!.

Environmental and boating map information is presented on the supplemental
map panels, found on the top portion of Sides A and B. Supplemental map panels
include the following information: Anchorage locations, bridges, boat ramps, sea grass
 shown two ways, as 'continuous or patchy', or only as 'general preset'!, marsh,
shellfish harvesting  shown as prohibited, conditionally approved, approved!, depth
zones  shown two ways, as supplemental map information, and as navigation chart
information!, and speed zones.

Supplemental boating tables and diagrams also are found on the top portions of
Sides A and B. Tables include anchorage characteristics, bridge information, tidal
current data, and boating faci ity characteristics. Supplemental diagrams show.
buoyage  shown three ways, as U.S Aids to Navigation System, a Fictitious Nautical
Chart, and a Visual Buoy Guide!, a Navigation Rules diagram depicting vessel crossing
and overtaking situations, flags for vessel maneuverability, and weather pennants.

Scale

Side A of the Phot~hart contains two large navigation chart panels, which
depict the area from lower Tampa Bay to Venice inlet  Panels 3A and 4! at a scale of
1:40,000. An inset  Panel 6! depicts Venice Inlet at a scale of 1:20,000. Side B of the
Photo-Chart contains three large navigation chart panels that show the area from
Venice Inlet to Gasparilla Sound  Panels 1, 2 and 3B! at a scale of 1:40,000. A
supplemental chart covers the Manatee River  Panel 7! at a scale of 1:40,000. An inset
chart  Panel 5! depicts island Park, Sarasota at a scale of 1:20,000.



Figure 2. Phot~Chart Layout.
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Side A  Panels 3-A and 4! uses 4-meter resolution, digital infra-red, aerial
orth~hotography, converted to natural color  Plate 3, page 8!. The infra-red color
photography in Panel 6  Venice Inlet! has 2-meter resolution  Plate 4, page 8!. The
background imagery covers both water and land. Side B uses 5-meter resolution,
composite satellite imagery  EOSAT IRS-C!, color-fused with aerial photography
 Plate 5, page 8!.

Ancillary Boater Products

This section describes the other information products that were distributed to
and reviewed by volunteer boaters.

G Id GA~di i2 Gh tdl Id 2 dddtl'

A boaters' guide to popular recreational overnight
anchorages in Southwest Florida, entitled "A Guide to
Anchorages in Southwest Florida, 2nd Ed." �998!, was
produced by the Boaters Action and Information League  BAiL!,
in association with Florida Sea Grant, the Florida Department
of Environmental Protection, the Southwest Florida Regional
Planning Council, and the West Coast inland Navigation
District. The guidebook organizes 47 popular anchorages into
four boating regions: �! Capri Pass to the Okeechobee

i.. Waterway; �! Sanibel to north Charlotte Harbor; �! Boca
Grande to Big Sarasota Pass; and �! Big Sarasota Pass to

south Tampa Bay. Anchorages within regions 3 and 4 are situated in the area covered
by the prototype chart.

The guidebook features photographs with superimposed course lines, chart-lets
with preferred course and buoys, anchorage descriptions, boating and anchoring tips, a

'The digital photography and satelNe imagery are made up of a very large number of grid cells, called
pixels, each of which contains a picture signature record. The computer has been used to process and
enhance the digital pixel values; difl'erent images have been combined  fused!, and color values
substituted. Some imagery is responsive to infrared light which gives a 'false-color' characterization of
the earth; healthy vegelation shows up as red and urbanized areas display as tones of blue and gray.
Some of the infra-red imagery has been converted to approximate normal color. The prototype chart
uses ortho-photographs that are distortion-free and show true positions of all ground features. image
resolution is reiated to the size of the area on the ground associated with each digital pixei measurement.
Thus, a smaller pixei size equais higher resolution, greater clarity and more detail.
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link to the Florida Sea Grant Web Site for Southwest Florida Anchorages, and
targe-scale photo-maps of selected anchorages. Each anchorage received the
following treatment: �! color oblique aerial photograph; �! chartlet, with map symbols
for anchorage, navigation aids, special hazards, reference points and names, graphic
scale; �! description of sensitive habitats if present, and shore services where
available; �! approach channel and anchorage minimum depths; �! distances to and
from adjacent anchorages; �! reference to appropriate NOS chart; and  8! location
 latitude, longitude!.

Sarasota ~Ba ~Bluewa s Pocket Guide

The Sarasota Bay Btueways: Recreational Opportunities for the
Boater, is a pocket guide produced by the Sarasota Bay National

'' ' '4.~',! ' Estuary Program. The following organizations contributed io the
guide: Florida Sea Grant; Sarasota County Department of Natural
Resources; Manatee County Department of Environmental

-;::: Management; Florida Department of Community Affairs Coastal
Management Program; Florida Department of Environmental
Protection; Florida Marine Research institute; Sarasota Power
Squadron; Venice Power Squadron. The guide is designed to help
the boater learn more about and enjoy Sarasota Bay by locating
main channels, sea grass, artificial reefs, bird-viewing areas, boat

ramps and canoe/kayak launches, fishing piers, marinas and dockside restaurants. The
guide also includes information on bay habitats, flora and fauna, boating safety tips,
and a resource directory. A diagram depicting popular sport fish, and identifying fishing
seasons, habitat and fishing tips, is also included

A~t 1W~tPI ~ t~P|

Six photo-maps of popular boating locales,

!
located within the area covered by the
Prototype Navigation Chart ¹'11425, also were
reviewed by volunteer boaters. These
photo-snaps were prepared as place-mats for

:- waterfront businesses by Florida Sea Grant
with support from the West Coast inland
Navigation District, Florida Department of
Environmental Protection Southwest Florida

Aquatic Preserve, and the NOAA Coastal Service Center. The place-mats show depths
 as color-shaded depth ranges!, bottom sediments, sea grass, selected navigation
aids, and boating hazards. ln addition, channel center-line routes are marked, for
approaching and transiting the locales.
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The Florida Sea Grant Anchorage Web site was designed and
produced in coordination with the Regional Harbor Board for
Southwest Florida and with the cooperation of the West Coast
Inland Navigation District. The Web site
 http:/Nseagrant.org/science/anchorage! provides a
bibliography of boater-related publications available from
Florida Sea Grant. The anchorage inventory link contains a
virtual tour of the publication "A Guide to Anchorages in
Southwest Florida 2nd Ed.," described above. Also included is
information on the Regional Harbor Board of Southwest

Florida, describing its goals and bylaws, and resource information to help boaters
select and enjoy many popular anchorages. Other Web site features include
information on local restrictions; maps and photos; links to weather, tides, and chart
updating; and related program information pertaining to anchorage management and
monitoring publications.
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Survey Description and
Implementation Schedule

Two mail surveys were implemented to profile boaters and to obtain product
feedback. This section describes the two surveys and provides the implementation
schedule.

Boater Profile Survey

The Boater Profile Survey was developed to characterize the boating population
of the region covered by the prototype 11425 chart and to encourage boaters to
participate in the follow-up project activities, namely, to use and evaluate the prototype
chart and ancillary information products. Another objective of this survey was to
determine the extent to which perceptions, attitudes, and behavior differ among discrete
boating populations.

The survey instrument included questions regarding boat type, draR, mooring
location; preferred boating activities; and manner of use and type of navigationaIIpiloting
equipment. In addition, a series of attitudinal-type questions posed hypothetical boating
situations such as,

"You are underway and you notice one of your passengers
tossing a beer can overboard. Do you.'

1, Continue on your course
2. Double back trying to retrieve the beer can
3. Talk with your passenger about what to do and what not to
do while on the water
4. Say nothing

These questions tested the respondent's knowledge about operating boats in an
environmentally responsible manner. Other questions sought information about the
boaters' socioeconomic characteristics, such as age, sex, education, employment,
income, and residence. See Appendix B, for the Boater Profile Survey, "The How, When
and Why of Recreational Boating in Southwest Florida, November 1998".

2. Product Evaluation Survey

A Product Evaluation Survey was mailed to 481 volunteers who completed the
Boater Profile Survey and volunteered to use the prototype products during a
three-month test period  February-April, 1999!. This survey instrument included
questions regarding the content, format, and usefulness of the prototype information



products. The survey objectives were to obtain feedback from boaters regarding the
content and cartographic representation of the prototype chart, to determine which
information products � prototype chart, pocket guide, place-mats, anchorage guide,
anchorage Web site � were most or least useful to boaters, and to test if such products
can change the environmental perception, attitudes, and behavior of boaters.

The Product Evaluation Survey was divided into three parts. Part 1 contained
questions regarding the amount of time spent boating in the area covered by the
prototype chart and the use of the prototype products during the survey period.

Part 2 focused on the individual map panels and supplemental information tables
and diagrams  buoyage, navigation rules! contained on the prototype chart. Boaters
were asked to rate the "usefulness" and "readability of the background imagery;
bathymetric display; environmental information  sea grass, sheINsh harvesting, and
mangrove areas!; supplemental diagrams; and anchorage, bridge, and boat ramp
information.

Part 3 centered on an evaluation of the use and relevance of the ancillary boater
products, including the pocket guide, pleats, anchorage guidebook, and anchorage
Web site. In addition, boaters were asked the extent to which the prototype products
influenced their boating practices, such as enhancing awareness for boat safety,
reducing potential conflicts, increasing boating enjoyment, and affecting decisions to
avoid adverse environmental impacts. See Appendix 8 for the Product Evaluation
Survey, Prototype Photo-Chart, Map, and Guidebook Evaluation, April 1999".

3. Implementation Schedule

The opinion and evaluation surveys were administered using established mail
survey procedures  Dillman, 1978!'. A pre-test of the survey took place at Longboat
Key Moorings. A time-line for the survey implementation is presented in Figure 3. The
Boater Profile Survey questionnaire was mailed to a random sample of 15G0 boaters
selected from the Florida Vessel and Title Registration System in early-November,
1998. An invitation to use and evaluate the prototypewhart and other information
products was included in that initial mailing. In mid-November, a "reminder" postcard
was mailed to survey recipients who had not yet completed and returned the survey. An
accounting of returned surveys and volunteer invitatio~ cards revealed lower than
anticipated response and volunteer rates. It was determined thai a mail-out to 1500
additional boaters would provide better results than a second mailing to those boaters
from the first selection who had not returned the survey or volunteer card. As a result, a
pre-survey questionnaire and volunteer invitation was mailed, in mid � December, to an

' Samples of survey instruments, the trip Iog, reminder cards, and accompanying
correspondence are provided in Appendix B.



Figure 3. Survey Implementation Time-line.
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additional stratwed random selection of 1500 boaters in the tri-county study area. A
"reminder" postcard was mailed, in late-December, to those boaters of the second
sample who had not yet returned questionnaires andj or volunteer cards.

In early January, 250 field intercept surveys were conducted at boat ramps,
access points for canoes and kayaks, and marinas in order to target transient boaters.
In late January, each "volunteer" boater was mailed a package consisting of test
instructions and a trip log, along with the prototype chart, a conventional chart 11425,
photo-maps, a "Guide to Anchorages in Southwest Florida, 1" edition, a copy of the
Anchorage Web Page, and a "Sarasota Bay Blueways Recreational Opportunities for
the Boater"  pocket � size foldout map!.

In late March, volunteers received a postcard reminding them about their
obligation to maintain accurate trip log records of product use. In early May volunteers
were mailed the Product Evaluation Survey questionnaire along with the second edition
of the "Guide to Anchorages in Southwest Florida. A reminder postcard was mailed, in
late May, to volunteers who had not yet returned evaiuation surveys. Due to a delay in
the printing of "A Historical Geography of Southwest Florida Waterways', this publication
was not mailed, as a thank-you gift, to volunteer boaters until October, 1999.

14



Methods

The analysis section has the following objectives:

�! To verify that a representative sample was initially established and
maintained throughout the boater profiling and product evaluation
phases of the project;

�! To determine the extent to which environmental awareness and
proto-type product information preferences varied among boating
subgroups as defined by boat use types;

�! To determine what types of additional information are preferred by
boaters

�! To determine if the prototype products can change boaters
perceptions, attitudes and behaviors on the water; and,

�} To estimate the boating pressure within the study area covered by
the prototype chart.

Each of these objectives is discussed and the methods or analytical approaches
used to satisfy the objective are elaborated. The results of the analysis are described in
the subsequent 'Results' section of the report.

1. Objec5ve 1. To verify that a rept9sentative sampie iNes initially
establfshed and then malnta!ned throughout the boater proflNng and
pnxfuct evaluation phases of the project.

a.

A prime objective of the analysis was to ensure that the sample drawn would be
representative of the boating population operating in the region covered by the
prototype chart. Related to this objective was the need to ensure that the Boater Profile
Survey and Boater Product Evaluation Survey were internally compatible.

The initial research problem was to define the target population and to identify a
sample of recreational boaters who use the waters covered by the prototype chart. The
following two-step procedure was adopted to obtain a representative sample of
resident boaters and a random sample of transient boaters:



Resident Boaters:

The 1998 Florida Vessel and Title Registration System  VTRS! was used to
draw a stratNed random sample of boaters who reside in the study region. There are
44,330 recreational vessels registered in the three counties covered by the prototype
chart  Appendix C-Table 1!. Since the VTRS does not catalog registered vessels by
intended or primary use, each of the 44,330 registered vessels was classified into one
of seven intended use boat types, based on an interpretation of the make", 'model',
and "length" fields contained in the VTRS. Boat types include: �! rowboat, canoe,
kayak  motorized!; �! sailboat  non-motorized!; �! skiff, speed, john, utility, pontoon
boat; �! auxiliary-powered sailboat; �! cabin-cruiser, trawler, houseboat; �! personal
watercraft; and, �! other  unidentifiable!. For example, a Beneteau 305 was classified
as an auxiliary-powered sailboat. Powerboats, such as a Carver 380 and a Cruisers
Esprit 370, were considered a cabin-cruiser/trawler/houseboat type, while a
Gamefisher 15 was placed into the skiff/speed/john/utility/pontoon-boat type. It should
be noted that there are obvious instances where vessels, especially powerboats, can
be classified as more than one type, but it is assumed that these errors will be
randomized over the entire sample population. This initial classNcation was necessary
to target specNc boating populations given that both survey~oater Profile Survey
and Boater Product Evaluation Survey � hypothesized that dNerences would exist, on
the basis of boat type or intended use, in environmental awareness, attitudes, and
perceptions and in information preferences.

A stratified random sample of 3,000 resident boaters was drawn from the 44,330
vessels registered in the three counties of the prototype chart region. The sample was
drawn proportional to the boat population and boat types in each county. The
proportional distribution is shown in Appendix C, Table 2. The sample numbers, by
county and by boat types  Appendix C, Table 3!, were computed as follows. The values
in the first column  Boat Type Totals! were obtained from the VTRS. The second
column figures, Sample Proportion  of 3,000!, were computed by calculating the
percentage of each Boat Type Total for each activity, based on the total number of
vessels �4,330! operating within the study region. An example of this calculation, for
the rowboat/canoe/kayak type, is as follows.

 Bnn. Type Tota/!
BoutPopu/ation

or

  ! �000! = 50
44330

Thus, 50 surveys were allocated for rowboat/canoe/kayak.
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The County allocation of survey questionnaires was computed based on the
respective percent Boat Type Total values  Manatee: 34 percent, Sarasota: 41 percent,
and Charlotte: 25 percent! calculated for the rce4matlcanoeAayak category as follows:

Percent Sample Allocation by County = 100 = 34/o Manatee County250

734

Percent Sample Allocation by County = 100 = 25/0 Charlotte County185

734

Percent Sample Allocation by County = 100 = 41'/0 Sarasota County299

734

The County sample allocation for the rowboat/canoe/kayak category is
determined as follows:

 Boat-type Sample!  % Sample Allocation by County!

or

Manate County =   !   ! = 17
100

Sarasota County =   !   ! = 21
100

Charlott C ty =   !   ! = 12
100

Transient Boaters:

Two groups of boaters could not be captured through the VTRS selection
method. They were transient boaters who either �! trailered their boats or �! sailed
their vessels to southwest Florida. The method adopted to sample resident boaters
could not be used to select a random sample of transient boaters because the actual
number and location of transient boats in the study area is unknow'. A convenience
sampling approach was adopted. Owners of trailered vessels were contacted at popular
ramps within the study region. Transient boaters who sailed to southwest Florida were
contacted at marinas, anchorages, and yacht clubs. A total of 250 Boater Profile Survey
questionnaires were distributed to these boaters.



Convenience sampling is a practical method which involves surveying available
and willing participants. However, the sample is opportunistic and voluntary, which
means that participants may be unlike most of the constituents in the target population.
Despite these drawbacks, convenience sampling is appropriate in such cases where the
target population is small and restricted to specific locales such as ramps, marinas, and
yacht clubs  Fink, 1995!.

b. Boater Partici ation in Surve s

The boater sample, described above, provided the baseline for the first survey,
the Boater Profile Survey, which was undertaken primarily to characterize the boating
population. A secondary objective of this first survey was to encourage boaters to
participate in the follow-up project activities, namely, use of the prototype materials and
their subsequent evaluation.

The Boater Profile Survey questionnaire was mailed to 3000 resident boaters;
828 individuals returned the questionnaire, and 417 volunteered to use and evaluate the
prototype chart and other information products  Appendix C, Table 4!. Of the 3000
questionnaires mailed to resident boaters, 232 were returned undelivered by the US
Postal Service for incorrect address or because the boat owner had moved and left no
forwarding address. Another 250 Boater Profile Survey questionnaires were distributed
to transient boaters; 87 returned the questionnaire, and 64 volunteered to use and
evaluate the prototype products. The number of questionnaires received by boaters was
301 8, and the number completed was 91 5  828 resident, 87 transient!; this represents a
30 percent return rate:  915/301 8! 100. Of those boaters who completed this
questionnaire, 53 percent �81 ! volunteered to use and evaluate the prototype products
�1 7 resident, 64 transient!. For the second survey, the Boater Product Evaluation
Survey, 132 volunteers completed the questionnaire; this represents a 27 percent rate
of return.

Significant numbers of volunteers "dropped out" as the study progressed, due in
part to the length of the three-month product evaluation period. Therefore, it was
necessary to determine if the numbers of boats in the various type categories were
maintained, and if not, to test if signNcant discrepancies in receipt /return rates would
impact the study findings. Several tests were conducted to verif'y, first, that the Boater
Profile Survey responses were compatible with, and representative of, the general
boating populatiori of the study area, and second, that the results from the first Boater
Profile Survey and the second Boater Product Evaluation Survey were internally
compatible and representative.

c. Relation of the Boater Sam le to the Boatin Po ulation

Three thousand Boater Profile Survey questionnaires were mailed to a sample of
resident boaters, and 250 were distributed at intercept locations to transient boaters,
using established survey procedures  Dillman, 1978!. A total of 828 usable Boater
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Profile Survey questionnaires were returned from residents and 87 from transients
 Appendix C, Table 4!. Every effort was made to encourage participation from all boater
types operating in the study region. Notwithstanding, fairly signwcant proportional
differences are apparent for some boat types between the numbers of questionnaires
distributed and those completed  Appendix C, Table 5!. Sailboats, non-motorized and
auxiliary-powered, make up 42.1 percent of the boating population, but account for only
15.5 of the completed questionnaires. The cabin-cruiser/trawler/houseboat type makes
up 6.1 percent of the population, yet represents 23.5 percent of the responses. And the
skiff/speal/john/utiIity/pontoon-boat type, which makes up 35.7 percent of the study
region's boat population, amounts to 45.7 percent of the completed questionnaires.
Some of these dNerences may be related to the nearly 6 percent of the boats in the
VTRS database that were unidentifiable as to vessel type. Discrepancies may also be
due in part to boaters who did not return the questionnaire,

Such differences do not, however, translate to statistical bias, due to the large
sample size obtained for boat types showing the highest receipt/return discrepancies.
Furthermore, the maintenance of relative boat type proportions is less important, given
that the primary project objective is, simply, to have boaters "evaluate" products, such as
the prototype chart. Even the boating pressure estimate should not be significantly
affected since reliable overall estimates have been obtained for the proportional
distribution of vessels operating in the study region.

d. C tibil' aft B rP lea P va ati n urve s

The recommendations made in this report are based in part on a statistical
evaluation of the responses of the relatively small number {132! of boaters who
completed both the Boater Profile Survey and the Boater Product Evaluation Survey
questionnaires. Since the sample size of the Boater Product Survey is significantly
smaller than the Boater Profile Survey  N = 132 versus N = 828!, a composite data set
was compiled to determine whether the su~opuIation of 132  those who completed
both survey questionnaires! is representative of the larger 828 sample  those who
completed only the Boater Profile Survey questionnaire!. Since all 132 respondents who
completed the Boater Product Evaluation Survey questionnaire had also completed the
Boater Profile Survey questionnaire, answers in both questionnaires can be analyzed
for their compatibility  Appendix C, Table 6!.

One question concerning boat type was included in both surveys: "What type of
vessel do you spend most of your boating time?'  Boater Profile Survey!, and, What
type of vessel did you use most often to test our charts, maps and guide materials?
 Boater Product Evaluation Survey!. This question was used to test the similarity among
boat types: the Boater Profile Survey respondents and the sub-population who
answered both the Boater Profile Survey and the Boater Product Evaluation Survey.
The six boat types used in the Boater Profile Survey question were reduced to four
types in the Boater Product Evaluation Survey, by consolidating all sailboats, and by



including personal watercraft with the skiff/speed/john/utility/pontoon-+oat type. An
additional boat category � recreational fishing boat � was added to the
skN/speed/john/utility/pontoon-+oat type in the Boater Product Evaluation Survey
 please refer to Objective 2 for an explanation of why boat-types were collapsed far
analytical purposes!.

Differences in boat-type ratios between the respondents of the larger population
 Boater Profile Survey, where N = 828! and the sub-population  volunteers who
returned both surveys, where N = 132! are shown in Appendix C, Table 6. The large
differences in the ratios for the two categories � skiff/speed/john!utility/pontoon type
�0.2 percent!, and cabi~iser/trawler/houseboat type �1.1 percent! � may be
related to consolidating recreational fishing boats within the skN/speci/john/
utility/pontoon boat type, whereas some of these fishing boats may be more
appropriately classed within the cabi~iser/trawler/houseboat type. Another notable
difference in the boat type ratios is sailboats, 8.7 percent. Minor differences are noted
for rowboat/canoe/kayak �.6 percent!, and personal watercraft �.4 percent!.

2. Objective 2. To idenNy the extent to which environmenta] awareness and
prototype product information preferences varied among subgroups as
deNned by boat crse types.

This section discusses the methods used ta verify the extent to which
environmental awareness, attitudes, and navigational skills  Boater Profile Survey! and
information needs  Product Evaluation Survey! dNered among boater su~roups.
Similar analytical methods were used to evaluate data from the two questionnaires.

a.

An exploratory analysis of margin totals  simple tabulation of respondent answer
choices differentiated by boat � type, ownership, gender, age, education, etc.! was used
to identify similarities and dNerences in response profiles among boater su~roups.
Additionally, questions in the Boater Profile Survey that elicited boat type and
sociodemographic information also were used as dependent variables in a chi-square
analysis to describe how respondents in boater su~roups reacted when confronted
with various boating situations, such as:

Question 36. You are underway and you notice one of your passengers tossing a
beer can overboard. Do you

Continue on your course
Double back trying to retneve the beer can
Talk about what to do and what not to do while out on the water
Say nothing
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b. Product Evaluation Surve

For the purpose of analysis, questions in the Boater Product Evaluation Survey
were divided into two groups: �! dependent variables that describe the respondents
and are believed to influence boating activities, e.g., boat type, income, employment,
age, employment status; and �! independent variables, namely, answers to questions
that describe the respondent's reaction to and use of the prototype information products.

All questions in the Boater Product Evaluation Survey were analyzed by two
dependent variables, boat type and education. This initial analysis showed very few
differences in the majority of approximately 200 independent cases that were examined.
A subsequent, more comprehensive, analysis was undertaken which examined the
relations between boat types and all 51 questions requiring a quantitative response.' A
total of 40 questions were analyzed using the N x N chi � square statistic. The 11
remaining questions were Likert-type questions in which the respondent is requested to
rate a particular condition or situation on a scale from 1 to 9. These questions were
anaiyzed using the Student's t-test.

c, Methods

One of the most robust non-parametric statistics is the N x N chi-square statistic
 X'!. The statistical model appears below.

where:

recorded observations which meet the
conditions set by the column and row requirements

Ej = expected observations assuming random
conditions computed by multiplying row total by column total of the

respective ceil divided by the overall sample size  N!

The chi-square model tests the extent to which a sample distribution varies from
what would be expected under random conditions. In addition, this statistic also
provides the analyst with direction by identifying which cells contribute most to the
overall chi square statistic. Only nominal  categorical! data are required for this test.
There are, however, two limitations imposed on this method commonly known as

'Of the original 60 questions included in the Boater Product Evaluation Survey nine required the
responderrt to written his or her answer. These responses are dealt with elsewhere in the report.
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X = mean of the sample

universal mean

Standard Deviation of the sample distributionStd�

N = Number of observations

d. ~Findin s
Two general observations can be made. First, of the more than 200 chi-square

tests that were undertaken, only a handful of analyses �1! suggested the presence of a
statistically significant relationship. Furthermore, the sparcity constraint was invoked in
all of the tests undertaken when boat type was the independent variable  Appendix C,
Table 7! and for a number of the contingency tables with education as the dependent
variable  Appendix C, Table 8!. This obviously limits the ability to statistically test
relationships between dependent variables and responses to individual questions,
although trends and general conclusions can be drawn. Appendix C, Tables 7 and 8,
summarize chi-square tests which indicate the existence of statistically significant
reiationships between boat-type and education with the usefulness and readabiiity of
specific navigational chart panels and ancillary products.

The fact that few significant relationships were found raises an important
consideration that relates to the alpha ievel  confidence interval! that was set at 0.05.
This means that the analyst accepts the probability of accepting the results with a
probability error of 5%. Since more than 200 chi-square tests were performed, it is quite
possible that a significant number of those 11 tests, which indicate that a significant
relationship does exist, might be spurious. Statistically significant relationships may be
due ta random error.

Significant Student t-test results are summarized for boat-type in Appendix G,
Table 9, and for education in Appendix C, Table 10. Only 10 relationship!~rut of 101
individual analyses � were found to be statistically significant This strongly implies that
boat-type and education had no appreciable impact on how the respondent felt with
respect to the navigational materials tested.

3. Objective 3. To determine what types of addNonal Informatron are
pref'ened by banters.

The third objective sought to identif'y additional information preferred by boaters.
This objective was addressed by questions contained in the Boater Product Evaluation
Survey. A frequency-weighted rank score statistic was used to index boater responses
to a list of choices regarding the readability and usefulness of prototype information.
Tallies for each reason or choice criterion were ranked by their frequency of occurrence.



The frequency~ighted rank values were summed to obtain a score, and the scores
were ranked. The advantage of the "composite score statistic" is that comparisons can
be made of the results from different questions, regardless of the number of options
included in the evaluation. Furthermore, this statistic is unaffected by the number of
respondents answering the questions. This approach was used for two types of
questions: readability rating and usefulness rating.

a. Readabilit Ratin

Elements of the prototype chart that were evaluated for their readability included'.
imagery examples  infra-red color photography; infrared color photography converted
to normal color; and composite satellite imagery, color-fused with aerial photography!;
navigation information  chart panels with renderings of imagery, bathymetry, scale!; and
environmental and boating information  supplemental map panels with renderings of
habitat anchorage, ramp, bridge features!.

An example of these 'readability' questions appears below:

9-1$ Please rate the 'readabiNy' of theinforma5on on the panels in the navigation
Chart portion  bottom section! of the Prototype.  For the panel s! listed
on each row, mark and X'in the box fhat best describes it readability.!

This readability analysis assumed that the quantitative differences between the
response choices were identical. Thus, the difference between "Very Easy" and "Easy
would be identical to the difference between "Easy and With Some Effort.' In short, we
dealt with these questions as interval data. In Question 11, we were interested in
identifying the composite score for panels 3a and 4, for panel 6, etc.

'The composite score statistic was computed in the following way. Each of the
column headings was assigned a value based on the number of response options
presented. In the case of Question 11, a total of five options were presented to the
respondent  Very Easy, Easy, With Some Effort, Great Effort, and Impossible!. The
highest value was assigned to the responses that the panel was Very Easy" to read. A
response indicating that a panel was 'Easy to read scored a value of four. The
following table illustrate how the "composite score statistic' was computed for panels
~ and 4.



The first column identifies the respondents who chose to answer this question.
Let us assume that a total of 116 respondents' answered this question, where the first
boater rated Panels 3-a and 4 "Easy.' This response was accorded a score of 4.
Respondent 2 scored Panels ~ and 4 with "Great Effort." This response contributed 2
points. The last respondent  the 116~! scored Panels 3-a and 4 'Easy,' which
contributed 4 points to the "Easy" column. The last row in Table 1 is the sum of each of
the five columns.

Table 1. Computation of Composite Score Statistic for Panels 3-A and 4

The composite score statistic is computed by summing all five column totals �10
+ 78+ 37+ 14+ 7 = 446!. This value is divided by the maximum possible score that all
116 respondents rated the two panels  ~ and 4! "Very Easy." This score totals 580 �
x 116!. The composite score statistic �6.9 percent! is the actual score expressed as a
percentage of the maximum possible. ln this way, composite scores for the various
information presented can be cross-compared. A composite score of 100 percent
represents an extremely readable element.

I! ~II~I II
The usefulness score was applied to each of the prototype information products:

navigation,environmental and boating information on the prototype chart; pocket guide
map features; anchorage guide features; and anchorage Web site features. The
usefulness analysis assumed that values in the scalar are equidistant from one another,
that is, the difference in value between 1 and 2 on the scalar is identical to the
difference in value behhteen 2 and 3, and so on.

An example of a "usefulness' question appears below;

The numbers used for this question are presented for lllustrabve purposes only.



Q-33. The mapin the Pocket Guide shows boating resources and
facilIties. Please rate this inf'ormation from the most useful �! to the
least useful  9!.  For each feature listed below, circle appropnate
number.!

The usefulness statistic was developed as in the following example  Table 2!.
The highest value was assigned 9 and the lowest value was given 1. Thus, if the
respondent indicated that the usefulness of the anchorage feature was 1 or "High," it
was assigned a valve of 9.

Table 2. Computation of Usefulness Rating Statistic.

Each of the numerical scale values was multiplied by the number of responses
corresponding to it and the products were summed. The product sum represents the
total score for all respondents for that question. ln the example below, this value totals
79$, The total number of respondents �16 in the example! was multiplied by the
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highest value for that question. Assuming that the total number of respondents was 116,
and the highest value was 9, the maximum "usefulness score is 1044. The observed
total �044 in the example! is expressed as a percentage �5.8!. This value represents
the sum of all of the respondents' scores on that question.

Suntmary Score X 100 = 75.8%
791

1044

4. Objective 4. To detennineif the prototype products can change
boaters perceptions, attitudes and behavior on the water.

The fourth objective sought to determine the extent to which the boater's
perception and attitudes had been changed through the use of five prototype
information products: photo-chart, pocket guide map, place-mats, anchorage guide,
and anchorage Web site, A frequency weighted rank score statistic was developed,
similar to the method for rating readability and usefulness, as described in Objective 3.

. ~lt ~ ti
This procedure, to compute the weighted rank score, covers Questions 31, 39,

44, 50, and 58 in the Boater Product Evaluation Survey. Under this objective, we wish to
identify the extent to which the prototype products increase the boater's awareness of
boating safety, reduce boating-related conflicts, enhance the respondent's boating
enjoyment, and increase awareness of boating-related environmental impacts.

An example of an impact question is presented below.

~f. Did your use of the Prototype Photo-Chart affect the quality of your
boating activities durin the February-Rp6I test penod?  Please mark an
X'in the box that best describes your answer f'o r each item below.!
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There are four answer options: A Lot, Some, Not Much, and Not at Atl. The
method assumes that the ratings are all equidistant on a four-point scale where "A Lot"
is evaluated four times as much as the answer "Not at All.' Each column is summed and

all column totals are summed for a grand total, An illustration of how the impact rating
statistic is computed is provided in Table 3.

Table 3. Computation of Weighted Rank Score for

Impact Rating Statistic.

Assume that 'l21 respondents answered Question 31. This table indicates that
the first respondent ranked this question "A Lot,' which contributed "four' value points to
the weighted rank score, while respondents 2 and 3 rated the prototype phot~art a
"one" and 'three,' respectively. The sum of the column totals represents the raw score
of the weighted rank score on Question 31, which totals 366.'

The weighted rank score statistic is expressed as a percentage of the reaorded
value and ranks the answer in relation to the theoretical maximum score, had all boaters
responded 'A Lot", i.e., 4 to the question. Assuming that 121 boaters answered
Question 31, the maximum cumulative score would be 121 x 4 = 484. Further, assume
that the sum of the four column totals was 366, made up of the following individual
column totals  e.g,, 264+ 51 + 22 + 29!. The two values � observed score and
maximum score-~n be expressed as a percentage:

8'ei ghjed Rmk Score   ! 100 = 75.6 Jo366

484

The advantage of a weighted rank score is that it can be compared, regardless of
the number of observations in each of the five questions included in this analysis. The

'Numbers used in this table are for illustrative purposes only.
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disadvantage is that the weighted rank score does not further an analysis of a specific
question. Note, also, that this impact rating is limited to expressed � not actual
 on-board~havior concerning each of the four areas related to the boating
experience.

5. Objective 5. To estimate the boatiny pressare within the atedyarea
covered by the prototype chart

An estimate of the boating pressure by all 828 respondents who participated in
the Boater Profile Survey is based on the ratio of respondents  N = 828} and the
sub-sample of boaters who answered Questions 18, 19, 20, 21, 22, 23  N = 107! on
which the boat pressure procedure was based. The method developed has two parts.
The first estimates the number of hours boaters actually spend on-the water, and the
information is drawn from the Boater Profile Survey  Equations 1-9!. The second
estimates the total boating pressure exerted on the study region, south Tampa Bay to
north Charlotte Harbor {Equations 10-1 3!. The final equation reports o~e-water time
and boating pressure  hoursIacre! by boat type for weekday, weekend, and holiday
periods for the March-May season, inclusive.

Exceptions and exclusions include the following. First, no separate estimate has
been made for transient boaters as there is no dear evidence of the proportion af
boaters in this category; consequently, boaters captured by intercept surveys were
analyzed as if their vessels were registered in Florida. Second, the analysis excludes
liv~boards, boaters whose last trip on � the-water lasted in excess of 100 days or who
appear to use their vessel as a primary or secondary residence. Third, the analysis is
based on responses to six questions �8, 19, 20, 21 22, 23! which were answered by
107 boaters of 828 in the Boater Profile Survey; we assume that the 107 boaters are
representative of the 828 survey population. Boating pressure estimates are based on
the boating season extending from March through May.

The specific questions used to calculate boating pressure included the following:

Question 18 In what months are you most likely to take your boat out?'

Question 19 How many days ago drd you last fake your boat out?

Question 20 For day-tnps, how!ong do you stay out when you partiapatein
your most hvonte boating activity.

' Each month was treated as a separate variable  e.g. Q18Mar, Q1 8Apr, etc.!
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Question 2i What proportion of your boating activity takes place on..

Weekdays

Weekends

Holidays

Questen 22 What are your top three boating acfivifies? Please Choose from the
following list.  Please use ¹4 for your favonte activity, ¹2 for your
second favorrte activity, ¹3 for your third favonte acuity.

cruising

fishing  i~bore! diving

skiing

other

Question 23 Using your top three favorite activNes  question 22!
what proportion of your total boating time do you spend with
each?

The boating pressure model is flo~harted in Figure 3. The diagram identifies
the input variables for each equation and the linkages between the equations that make
up the boating pressure model. The model was constructed as follows.

a. Derivation of Total 8oatin Months Variable E uation 1

First, an estimate of the total amount of time spent on-the-water was derived by
summing the number of months the respondent went boating.

where;

TotBotMon = Total number of months all respondents went
boating during the past high boating season.

Q18Mar-Q18May = The number of months a respondent went boating.

30

daysailing

fishing  deep sea!

speadboating

TOtBOtMOn =  QIBMar + Q18Apr + Q18May!

day racing ocean
racing
wreck
drvrng

canoeingliow
/kayaking



Figure 4. Boating Pressure Model.



b. Derivation of Total Boatin Da s Variable E uation 2

Daily boating is derived from Question 19  Q19Days! in which respondents
were asked the number of days since they last went boating.

TofBDays =   ! TotBorMon
30

QIPDays

where:

TotBDays = converts the boating season by months into a
boating season in days

average number of days per month
 rounded to the nearest day!
number of days the respondent went boating last'Q19 Days

c. Derivation of Hi h Season Boatin Hours Variable uation 3

TorBHour =  TorBDays!  Q20DNr!

where:

TotBHour = Number of hours the respondent spent on the water

TotBDays = as defined above

Q20Dur = For day-trippers, the average number of
hours spent on the water per trip

.Whiie the resoonses to this question veuid varv from boater to boater, it is assumed that the
deviation is randomized over the totai number ot responaents.
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Question 20 requested the respondent to provide information on the average trip
length, in hours. The Total Boating Hours  TotBHour!, estimated below, is the product of
Equation 2 'Total Boating Days  TotBDays! and Question 20  Q20Dur! which asked the
respondent to provide the average length of his or her boat trip.



Equation 3 above, is an estimate of the respondents boating time in the study
region. However, boating pressure also is influenced by the time during the week the
activity takes place. Therefore, the respondent's total boating hours  TotBotHour! were
based also on the response to Question 21, total boating time spent on weekdays
 Q21 Botp1!, weekends  Q218otp2!, and holidays  Q216otp3!. The following three
equations allocate the total number af boating hours accordingly.

d, Derivation of Weekda Boatin Hours E uation4

 TotBHour!  Q218otpl!
100

where.

WkDayBHr = Number of Hours the respondent boat on weekdays

TotBHour = As defined above

Q21Botp1 = Ratio of total boating time spent on weekdays

e. Derivation of Week-end Boatin Hours E uation 5

 TofBHour!  Q2 JBo@2!
100

where:

WkendBH = Number of weekend hours the respondent boats

TotBHour = As defined above

Q218otp2 = Ratio of total boating time spent on weekends



f. Derivationof Holida Boatin Hours E uation6

where:
 TotBHour!  Q218otp3!

100

HolidBH = Number of Hours the respondent boat
on the weekend

TotBHour = As defined above

Q21Botp2 = Ratiooftotalboating timespentonweekends

g. Derivation of Boat T Boatin Pressure E uation 7

BoatPop,.
To&otHr 'Pop ToA8oufHr

To&oct

where:

BoatPop i! = Total Numberofsu~amplerespondentsin
boat-type  i!

TotBoatHr = Total estimated boat hours

h. Derivation of Activi 8 in Pressure E u tion 8

 BActivi  i! + BAct2 i! + Bact3 i! j6HrA i!

where:

TotBotHr i! = Projected Number of Boating Hours for boat � type  i!

BoatPop i! = Total Number of respondent in boat type {i!



BHrA i! = Total number of boating hours for each of the thirteen
boating activities identified in questions 22 and 23 and
where  i! designates the specific boating activity  e.g.
daysailing!

BActiv1,2,3 = Total number of respondent's first, second and third
boating hours by ranked activity  i!

i. Oerivaiion of Ranked Choice of Boatin Pressure E uation 9

[ TofBMon2!  Q23,! J
BActl~

where:

BAct1  i! = As defined above

TotBMon2 = As defined above

Q23 r! i! = Percentage of thime of ranked  first, second and third!
boating activity  i!

j. Estimate of Number of Boats Including Allocation of 'Unidentified Vessels'
 Equation 10!

B-T,. = [  !  Ug] + B-T
777- UV

B-T<ii = Number of boats in a given boat � type class in the Florida
VTRS, including allocation of unidentified vessels

B � T = Numberofboatsina boat-typeclass inthe Florida VTRS

TVI = All vessels recordedwithin Sarasota Bay bythe Florida
VTRS
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Ut ~ = Number of vessels recorded in the 'Unidentified' vessel
category

k. Estimation of Allocation Factor E uation 11

where:

A i! = Allocation factor used to estimate total boat-type pressure on
Sarasota Bay

B-T<ii = As defined Above

B � Spi = Number of boats in a given boat-type class derived from the
Boater Profile Survey

I. Estimation of Adusted Boatin Hours b Boat T E uation12

where:

BTHrgi = Boating hours for a given boat-type  i! not including Boating
hours allocated to boat-type  i!

Total number of boating hours estimated for Respondents
participating in the Boater Profile Survey

TBHr

Number of boating hours allocated to 'Unidentified boats'U Hr!

NBTHro! = New adjusted boating hours for a given boat-type  i! including
allocation of unidentified boating hours



m. Total Estimate of Number of Boatin Hours b Boatin Activi E uation 13

NBTHr i! = As defined above

where:

A i! As defined above



Results

Boats and Boaters

a. Boat Type
An estimated 52,153 boats ply the waters between Lower Tampa Bay and

Charlotte Harbor in southwest Florida." About one-half are small, outboard-powered
vessels  skiffs, speedboats, open-utilities, john-boats, or pontoon boats!, About
one-quarter are trawlers and cabi~isers, and 17 percent are sailboats  daysail,
racing, cruising!. Others  personal watercraft, kayaks, canoes, and rowboats! make up
less than 7 percent. Popular models are. Fiesta 18 Fundeck  small outward!, Bayliner
2885 Sunbridge  cabin-cruiser!, Beneteau 398 Oceanis  sail!, Mohawk 17  canoe!.
The average length boat of each, respective, type is, 19 ft  small outboards!, 30 ft
 trawlers!, 31 ft  sail!, and 14 ft  others!; the overall average is 26 ft

Boat draft is a critical factor determining access to shallower bays and estuaries.
Fifty � four percent of the boats draw less than 2 ft, 29.9 percent have 2-3 ft drafts, and
16.2 percent have drafts between 3 and 4 ft. Skiff~pe boats have an average draft of
1.6 ft, whereas trawler and power-cruisers draw an average 2.9 fL Sailboats are the
decl:rest draft vessels, on the average drawing 3.7 ft. Personal watercraft, kayaks,
canoes and rc~vboats have the shallowest drafts, on average less than 1.0 ft. Some
vessels have the ability to modify their draft in order to accommodate shoal waters.
Over 80 percent of the skiff-type boats and 40 percent of the cabi~isers can raise
or lower their propeliers and power units by as much as 0.5 ft and still maintain
steerage. Some sailboats are equipped with centerboards, but they only represerrted
19.8 percent.

Almost two-thirds of the boats �4.6 percent! are kept either at home or at a
private dock; another 15.3 percent are anchored  moored!; 13.6 percent of the boats
are maintained in slips at either public or private marinas; and 6.5 percent use
dry-stack storage facilities. Over half of the vessels �3.8 percent! are stored on land
when not in use, reflecting relatively small size  length!. Eightymix pement carry
Florida vessel registration; 11.8 percent are U.S. Coast Guard documented vessels,
and 2.3 percent are kayaks, canoes, and rowbrmts.

"Manatee, Sarasota and Charlotte counties extend throughout the area depicted in the
Prototype Chart «11425, and the combined, resident, registered boat population is 44,330. We estimate
that this represents approximately 85 percent of the recreational boats using the area. The balance �5
percent or 7,823 vessels! is made up of transient vessels, both small    26 ft! trailerable boats, and large
 a 26 tt! boats.

38



b. Boatin Po ulation

The sample of southwest Florida boaters revealed a number of socioeconomic
characteristics. Over 75 percent of the boaters are 50 years of age or older. The range
in age is from 17 to 94 years of age, and the mean is 58.3 years. The dominant age
cohort is 50-49 years, and a negligible number of individuals are less than 30 years
old. More than 20 percent are 70 years or age or older, Ninetymne percent are Florida
residents, and the average residency in the state is nearly 15 years. Seventy-five
percent of all boaters have completed at least four years of college, and at least
one-quarter have some graduate school education.

Fifty-nine percent of the boaters are retired full-time or retired but working
part-time. Another 38.7 percent are employed full-time, Over 60 percent have
~$50,000 household incomes, and 14.2 percent have ~$1 50,000 incomes." The profile
of the average boater is 58 years af age, white, male, college educated, partially or fully
retired, and has an annual income of $50,006 $75,000.

c. pater rience and Pilotin Skills
Eighty-five percent of the boaters have 10 or more years of on-the water

experience, and the average length of time boating in Florida is just over 8 years."
About 46 percent have taken an introductory course in boating safety and seamanship
and intermediate or advanced courses in piloting and navigation. Another 23.5 percent
have received most of their boating training from an experienced boater. An additional
12.5 percent have gained boating experience in part from formal training in addition to
training from an experienced boater. Only 16.7 percent claim that they are self-taught.

Three-quarters of all boaters have equipped their vessels with compass and
depth finder, ~hirds have aboard NOAA smaiMraft charts and Tide Tables; half of
the boaters have binoculars and global positioning systems  GPS! equipment; and
one-third have cruising guidebooks. The principal water and shore features used by
boaters for navigation are: aids to navigation  92,5 percent!, soundings �9.4 percent!,
shore buildings and structures �4.0 percent!, and coastal vegetation �1.6 percent!.

Boaters were asked to characterize any dr5culties in carrying out navigation and
piloting operations. Overall, skill deficiencies reported were minimal: reading charts
 9.8 percent!; locating features on the water �.5 percent! or along shore �.3 percent
each!; or locating other boats on the water �.6 percent!.

"Them were 153 respondents �9.0 percent! who did not elect to answer this question.
Percentages in the text include the non-respondents in the totai.

"Only BQ percent of the respondents answered this question.
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d.~Sei P N
Boating is a year-mund activity: over 50 percent of boaters are likely to boat in

all months. July-September is the low season when ~ 60 percent boat, whereas
Mar~i/Iay is the high season with up to 80 percent on the water. It is a recreational
activity that is fairly evenly distributed throughout the week; 54 percent occurs on
weekdays and 48 percent on weekends, Holidays account for less than 14 percent of
the total. Over half of the boaters are on-theater at least once a week and another
25 percent boat every other week; 14 percent boat once per month. The average trip
lasts about 8 hours.

A central objective of the study is "to determine what type of additional
information is required by recreational boaters..." Boating means different things to
different boaters. Reasons why one group may sail, whereas another may fish, or
whether boaters anchor as a pastime or not, offer insights about the type of information
that may be required on a new generation of charts. The survey presented boaters with
a series of questions about their favorite boating activities, and asked why they choose
one locale over another for boating and anchoring enjoyment.

Boaters were asked to identify their top three activities from a list of thirteen
choices. Appendix D, Table 1 lish the ranked answers  descending order!: fishing �!,
cruising �!, day � sailing and racing �!, speei~ating and skiing �!, diving �!, other,
such as nature touring, birding and beachcombing �!, and canoeing/kayaking/rowing
�!. Results show: the stand-out top activities are � and 2!; the next activity �! is
several orders of magnitude below the top group; there are three activities �,5,6!
o~alf the weighted scores of second group; and �! is at the bottom of the ranks,
one-half, again, the weighted scores of the third group.

Boaters were asked to select from a list of eleven local~uality features in
identifying the top five reasons for selecting one boating area over another. Appendix
D, Table 2 lists the ranked answers  descending order!. fishing opportunities �!,
scenic beauty �!, dean water �!, calm waters �!, tranquility �!, protected waters �!,
observing wildlife �!, absence of other boaters  8!, other, such as ease of access and
marina facilities  9!, diving opportunities �0!, and challenging navigation �1!. There is
a pattern to these results: top group is �,2,3!; second group �,5,6,7!; third, lowest
group  8,9,10,11!,

Boaters were asked to select from a list of 21 site features in identifying the top
five reasons for selecting one anchorage locale over another. Appendix D, Table 3 lists
the ranked answers  descending order!: bottom-holding �!, storm protection �!,
fishing opportunities �!, clean water {4!, scenic beauty �!, tranquility �!,
beachoombing �!, swimming  8!, environmental conditions  9!, isolation �0!, marina,
fuel, pump-out �1!, local hospitality, �2!, access to shore entertainment �3!, access
to supplies �4!, shore-side park �5!, camaraderie �6!, skiing �7!, other, such as
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wade-fishing and diving �8!, dinghy sailing �9!, rowing and sail � boarding �0!.
Bottom-holding is the top site selection criteria. Storm protection and fishing
opportunities are a second important group, The third most important group of features
include dean water and scenic beauty. Most other criteria are much below in ranked
scor'es.

e. Boatin Pressure Durin the Hi h Boatin Season

What is the relative pressure by different boating groups? The boating pressure
model, described in the Methods section of this report, attempts to address this issue
by relating the amount of time spent on-th~eter to eight principal characteristics of
the population  boat type, boater experience, boating season, income, employment,
age, length of boat ownership, and preferred boating activity!. Appendix D, Tables 4-9
summarize the results of this analysis for the Boater Profile Survey population and
show numbers of boaters in relation to total boating hours during the March-May
season on weekends, weekdays, and holidays. Appendix D, Table 10 estimates
on � the � water time and boating pressure  hours/acre! by all boaters in the study region.

Nearly half of the total number of boating hours �9.5 percent! spent
on-the-water is by small outboard-pevrered vessels; trawlers and cabin cruisers
account for over on~uarter �9.5 percent!; nori-motorized boats  kayaks, canoes,
rowboats! represent 3.4 percent; sailboats, 13.9 percent; and personal watercraft, 2.9
percent �.8 percent of the respondents identified no vessel type!. The amount of time
spent on-the-water varies little between weekday and weekend. For example, sailors
boat 46.1 percent of the time on the weekend and 43.6 percent during the weekdays.
Personal watercraft time on-the-water varies from 40.3 percent on the weekend to
53.8 percent on weekdays. Little boating time, in relative terms, takes place during
holidays  see Table 4!,

When boaters' experience is related to time on-the-water, the mean values of
the total boating time indicate that, as the boaters gain experience, they also tend to
increase their time on-thai-water  Appendix D, Table 5!. Boaters with less than ten
years' experience spend, on the average, from March to May, about 102.6 hours
boating, compared with 141.6 hours spent by those with ten or more years experience.
Differences when they boat are also insightful. Those with longer boating experience
spend, on the average, more than double the time boating on the weekdays compared
to those with less experience �9.7 hours versus 33.4 hours, respectively!. A possible
explanation may be that the more experienced group includes a greater number of
retirees who have more flexible schedules and who may prefer to boat during the week
when presumably there is less congestion. These dNererices are practically eliminated
on holidays when those with less experience spend 8.1 hours compared to 10.5 hours.
There are negligible dNerences between the two groups' activities on weekends, 61.1
hours compared to 61.4 hours.



The distribution of boating hours by income group does not show any discernible
pattern  Appendix D, Table 6!. The relation of employment status to time spent
on-theater boating is more revealing. Appendix D, Table 7 shows total boating
hours for fufl-time employed, retired, semi-retired, home-makers, students, and
unemployed. Most boating time by the employed was on the weekend {68.8 percent!. In
contrast, weekend boat for retirees is only 43.3 percent, and the semiretired is even
less, 23.0 percent of their boating time, Holiday boating time is more evenly distributed
among the four groups.

The average boater during the Mar~Bay season spent 46.70 hours
on-the-water  Appendix D, Table 8!. The choice of time engaged in a preferred activity
ranged from a low for ocean racing �7.22 hours/boater! to a high for inshore fishing
�0.75 hours/boater!. Indeed, inshore fishing �1.32 percent! and cruising �2.40
percent! account for almost two-thirds of boaters' time on-the-water  Appendix D,
Table 8!. The weighted summed scores of hours engaged in all boating activities are
reported in Table 9 along with rankings of the cumulative observations. Eighty-five
percent of boating hours during the March-%lay season are aamunted for by: No. 1,
fishing  inshore and deep-sea! which represents 39.34 percent of all time; No.2,
cruising with 29.72 percent; and No.3, day sailing and racing 15.92 percent. The
remaining on-the-water time includes No.4, speed-Coating and skiing �.51 percent!,
No.5, diving {5.34 percent!, No.6, canoeing �.05 percent!, and No.7 other, such as
nature-touring, birding, beachcombing �.13 percent!.

Hours boating on-the-water were extrapolated from the Boater Profile Survey
population  828 observations! to the entire boat population �4,330! for the Mar~Hay
season in order to determine the boating pressure on the bay water resource {Appendix
D, Table 10!. The total area of the study region covered by prototype chart 11425 is
55.15 square miles �5,299 acres!, excluding the Manatee River and Gasparilla Sound.
The boating area for each boat type  rowboat, sailboat, speedboat, personal watercraft,
cabin-cruiser! was based on average drafb5oat type. Since bathymetry data were
available only for the depth ranges < 3 ft, ~ 3-4 ff, > 6 ft, the following assumptions
were made: �! rea5oat canoe, kayak and personal watercraft operate in ~ ft water
depths; �! skN-type boats range over the entire area; and �! power~iser � type and
sailboats are limited to areas with 3 ft or greater water depths. On a hours/acre basis,
greatest pressure is exerted by sailboats  93.81 hours/acre!, followed by speedboat
type �8.17 hours/acre!, personal watercraft �4.75 hours/acre!, cabi~isers {'I 8.82
hours/acre!, and rowboat type  8.01hours/acre!. It should be noted that not all boat
types have the same impact, per hour/acre, on the resource.

2. Prototype Photo-clMrt

a. User Worksho s as Basis for ha in hart ontent and Format
Some forty boaters and representatives of the marine recreation industry
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provided guidance for redesigning the NOS small-craft chart to promote safe
navigation and stewardship of coastal resources. As participants in two workshops,
held in May 1998, they offered suggestions on what changes would make the prototype
chart more responsive to the needs of recreational boaters. These suggestions focused
on the following chart elements: background imagery, both fals~elor and fusion
normal-color; map scale, resolution, and format; piloting information; bathymetry; shore
features and waterfront facilities; bridges; anchorages; and environmental features.
Their ideas are summarized in Apixedix D, Table 11, as recommended modifications
or additions to the NOS small-eral chart; the table also includes information on
whether and how these modifications ought to be adopted, either incorporated as part
of the prototype photo-chart or in one of the other prototype products.

b. Evaluation Framework

Boater volunteers were asked to use a prototype photo-chart  ¹11425! and four
other information products  pocket guide, place-mats, anchorage guide, anchorage
Web site! during a test period {February-April 1999!. An evaluation questionnaire was
distributed to 481 volunteers and 132 completed the survey �7 percent
rat~-return!. The results of the evaluation survey are presented below. Percentages
are given and refer to the totai number of responses for each answer. In cases where
the answer options were within a range of values, a statistical score was developed
and appiied. Soaiabie questions deal with: ~bititbr tvery easy, easy, some effort,
great effort, impossible!; ~im gt  a lot, some, not much, not at all!; usefulness �-9, with
1-3 [Iaw], 4-6 [medium], 7-9 [high]!; relevance �-9, with 1-3 [low], 4-6 [medium], 7-9
[high]!.'

.~Ni V Chrt
The navigation chart elements are found on the bottom half-sections of the

prototype photo-chart, covering Charlotte Harbor to Venice Inlet  Side A! and Venice
inlet to tower Tampa Bay  Side B!.

Side A of the Navigation Chart  Appendix A! incorporates digital, infra-red,
aerial ortho-photographs. It has been converted to natural color on Panels ~ and 4
and has a 4-meter resolution. The infn~rd color photography in panel 6  Venice Inlet!
has a 2-meter resolution and has not been converted to normal color. Side A aerial
photography covers water and land; color symbols are used only to distinguish marsh
 green! and spoil  blue! areas from the water. Spot soundings are shown as on a
conventional chart.

Side 8 of the Navigation Chart  Appendix A! uses a composite satellite image,
color-fused with aerial photography, and has a 5-meter resolution. The color image

A description of the procedure used to develop the statistical score is found in the Analysis
section of this report.
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only covers the land: Panels 1, 2, and 3 � B render water areas less than 6 ft in a blue
color, deeper water is white, and grass is green, as on conventional charts; Panel 5
renders water in 3 ft-shaded blue-colored increments; spot soundings are as on a
tmnventionaI chart.

Imagery:
The preferred color-type imagery was composite, color � fused; it scored

two-times higher than the infra-red color photography. The composite, color-fused
type also had the highest overall score �7.4 percent! for providing adequate darity to
locate landmarks. Sixty percent said the imagery should portray land and water, as
opposed to 33 percent, who said it should only be rendered over land areas.

Bathymetry:
Responses on how to show bathymetry were almost evenly divided between {a!

spot soundings and conventional supplemental contours, without color imagery in the
background; and  b! spot soundings and color-shaded depth ranges. Few individuals
opted for spot soundings only, with color imagery in the background.

Readability:
Volunteers were asked to rate the readability of the eight navigation panels {1, 2,

~, 3-4, 4, 5, 6, 7!. The scores range from 67.3 to 82.3  Appendix D, Table 12!.
Panels 1, 2, ~ received the highest ratings by showing composite color-fused
imagery only over land areas, with spot soundings and conventional supplemental
contours over water areas.

Problems affecting the readability of the navigation panels included:  a! too
much information which made for cluttered appearance and confusion, and too much
'land' information as opposed to 'water' information, or information of 'marginal interest'
{27.1 percent!;  b! difficult to read in general, or specifically, depths and labels in water
areas, or under dim light conditions, or over land areas �6.0 percent!;  c! dark color
water areas �5.6 percent!;  d! not enough contrast, either in general, or between color
shades, or betNteen shallow water and developed land �4.3 percent!;  e! no relevant
information �.5 percent!;  f! too small-scale �.2 percent!;  g! information either too
vague or lacking detail �.2 percent!.

Usefulness.

The usefulness of the eight navigation panels �, 2, 3-a, 3-b, 4, 5, 6, 7! was
also rated by the volunteers, and the scores range from 58.4 to 78.1  Appendix D,
Table 13!. Panels 1, 2, 3-4 received, as well, the highest ratings. The most useful
features on the navigation panels are:  a! depths in general, and soundings by
color-shading {38.1 percent!;  b! land photo, shore features, or shoreline �7.4
percent!;  c! sea grass �.2 percent!;  d! tables on anchorages, tides and currents �.2
percent!;  e! wrecks and fish havens �.2 percent!;  f! chart layout and design {2.6



percent!;  g! all information, a generic comment �.5 percent!; and  h! miscellaneous
features, such as bottom, headings, place names, roadjramp, speed zones �.9
percent!.

Comparison of Prototype and Conventional Navigation Charts:
Volunteers were asked if they disliked any of the prototype features compared to

the conventional chart. Fifty-four paNcent said 'no," Of the 46 percent who answered
'yes,a the following negative features were noted:  a! background colors �5.2 percent!;
 b! cluttered appearance �8.3 percent!;  c! background imagery  8.5 percent!;  d! chart
size too large �.0 percent!;  e! confusing �.6 percent!; and  f! complex �.6 percent!.

d. Environmental and Boatin Ma information Portion

The top half-section, left-side, of the prototype photo-chart has supplemental
map panels  see Products section for a description of each element!.

Seventy-eight percent of the boaters said that environmental and boating
information should be included on the NOAA small-craft chart, either in the manner
displayed on the prototype, as separate map panels �6.9 percent! or on the main
navigation chart �0.8 percent!. Twenty percent said that it should not be included,
because it is available elsewhere or because the information is not relevant, and 2.3
percent had 'no opinion'.

Anchorage, Bridge, and Boat Ramp information:
Asked if this type of information was adequately represented, approximately

three-quarters responded "yes,' Specific problems reported include:

~d& idl% Itt I t d g Nb I ~ d I;ihip i ~
information on approach channel;  c! include approach depth in table;  d! too
small � scale;  e! reference anchorage to guidebook where detailed site
information is available,

~brid es- a! ditftcult to find table on Panel 3b;  b! too smail-scale;  c! include
bridge name, radio call sign, vertical/horizontal clearances, time 0f opening in
table.

~ram s- a! label ramps more clearly;  b! too small-scale;  c! include ramp name,
street name andfor route number on table.

Sea Grass:

Eighty-five percent of the boaters said that sea grass should be shown
somewhere/somehow on the NOAA smal~aft chart, either as on the prototype with
patchy and continuous distinctions �6.2 percent!, or without these distinctions �3.9
percent!, or on the navigation portion of the chart �2.3 percent!, or only in the



anchorage areas �.3 percent!.

Mangrove:
Sixty-two percent said mangrove should be shown on the NGAA small-craft

chart; 35.4 percent concurred with how it is portrayed on the prototype, 24.6 percent
felt that this information should appear on the navigation portion, and 1.5 percent
suggested using a different color symbol.

Shellfish Harvesting:
A majority �5.8 percent! considered this information not necessary.

Depth Zones:
Bathymetry is portrayed on the environmental panels as well as on the

navigation portion of the prototype chart. Forty-two percent of the respondents
recommended changing the contour interval from 6 to 3 ft; others �3.9 percent!
indicated the manner shown on conventional charts was adequate; fewer respondents
�7.7 percent! suggested color tinting all depth zones less than 12 ft using a 3 ft
contour interval; and a small number �.2 percent! felt this information should be shown
on a supplemental map.

Speed Zones:
Seventy � five percent of the boaters said speed zones should be shown, and a

few suggested improving the rendering from the prototype by simplif'ying the symbols or
by only showing the beginning and ending of the zones.

Other Additional Information:
When asked if any additional information ought to be shown, 86.0 percent said

"no," and 14.1 percent recommended the following: live bottom features;
bottom-holding conditions  archorage table!; boat facilities, e.g., fuei type  marina
table!; restaurant and boat supply retail locations; medical evacuation dro~ points,
marine historical sites; dive locations; preferred water ski locations; and text with
definitions of speed zones.

Readability:
Volunteers were asked to rate the readability of the eight environmental and

boating information paneis. The scores range from 72.6 to 81.4. Panel 1  Side 6!
received the highest rating by showing general sea grass and mangrove coverages,
and symbols for anchorage, ramp, and bridge features  Appendix D, Table 14!.

Usefulness:

The eight environmental and boating panels were also rated for their usefulness.
These scores range from 59.0 to 70.7. Panel 3-4  Side 8! rated the highest by
distinguishing patch/continuous sea grass coverages, in addition to including symbols



for anchorage, ramp, and bridge features  Appendix D, Table 15!.

e. Su lemental Boatin Information Tables and Dia rams
Additional information in tables and diagrams is situated on the top right portion

of Sides A and B, as well as within the area of the navigation chart  bottom section! on
Side A, and in the space between the navigation chart and environmental map panels
on Side B. This incIudes boating tables, buoyage diagrams, navigation rules diagrams,
flag and pennant codes, tide and tidal current tables  see Products section for a
description of each element!. Seventy-three percent of the boaters said yes, that
these tables and diagrams ought to be included on the small-craft chart.

A summary of the adequacy rating and explanation of additional needs for each
table and diagram follows:

~bid bl OK b  880 p t!; ~t I 0 �21 0 I!, by
such means as, larger format and font, names, ciearances  vertical, horizontal!,
opening schedule, bridge tender telephone number and VHF hailing channel
 additional bridge notations on chart suggested here, as bridge name, ICW
mileage between bridges!

t bl:OK b  81.00 t!; ~i I p �.30 t!,by
such means as, larger format and font, increase the number of locations

boatin facilities table: OK as shown  8T.G percent!; need to improve �.5
percent!, by such means as, larger format and font, update, missing ramps
 publicfprivate!

aids to navi ation s mbol . 'OK as shown  86,1 percent!; need to improve  not
specNed!

fictitipus chart: OK as shown �9.5 peraent!; not neCeSSary �533 perCent!; need
to improve  not specified!

ld:OK 8  ydtlp 0!, I O�08P
improve  not specified!

:OK I  8283 I!: t O�38P
need to improve �.5 percent!, by such means as distinguishing between power
and sail

f~lcodes: OK as shown  85.6 percent!; not necessary �t.t percent!; need to
improve �.5 percent!, by such means as showing only diving pennant and
making larger



Lid~able: OK as shown �5.3 percent!; not necessary �6.6 percent!; need to
improve �.3 percent!, by including up-t~ate information

3 :02 3 �3 ~ 3 tt t O�2  3 t ; Ot
improve �.9 percent!, by including local variations

f. Proto C Fo a
The prototype photo-chart is 30" x 60" with a triple-fold. It is one-third larger in

size than the conventional smaIWraft chart �0" x 60"!, though both products fold to 5" x
10" size. Sixty-three percent of the boaters said the prototype size is acceptable. For
those respondents who considered the prototype size unsatisfactory �3.3 percent!, 60.5
percent said that a "track ticket' format would be more suitable,'4

3. Other Boating Information Products

a.

Four other information products were provided to the boater volunteers for test
evaluation purposes. These included: �! the fold-out  Packet Guide! publication
"Recreational Opportunities for the Boater. Sarasota Bay Blueways," which contains
maps showing boating resources and facilities and short descriptive commentaries on
marine resources, wildlife and bay habitats; �! six place-mat-sized phot~aps of
specNc waterways and anchorages  Plants!; �! the publication "A Guide to
Anchorages in Southwest Florida'  Anchorage Guide!; and �! access to the Florida Sea
Grant Web site for southwest Florida anchorages  Anchorage Web Site!. See Products
section for a description of each item.

b. Pr D rin Test P ri
The percent of boaters using these products ranged from. Anchorage Guide

 80.0!, Pocket Guide �5.7!, Pla~ats �2.1!, to Anchorage Web Site �8.9!.

c. ~l~~lni~~c>
Boaters were asked to evaluate the usefulness of features in each of the

products, and their relative ratings  scored base = 100! are presented in Appendix D,
Table16. The Anchorage Guide scored the highest relative to the Anchorage Web Site
and Pocket Guide. The top-rated features were: photographs with superimposed course
lines and chart-lets with preferred courses and buoys. Bird viewing and fishing pier
information had the lowest ratings, which may reflect their non~ting themes.

' The 'track ticket' is a progressive book chart of large sections of the waterway, at ia~cale,
small area, with more information that would be rendered with traditional charts and in imagery,
Side-bars along the page margins would contain additional information, like oblique aerial and ground
ievel photography of bridges, anchorages, and other prominent features, and information about facilities,
boat ramps, boater education, and local environmental information.



d. Relevance

The relevance ratings of these other information products were: Anchorage
Guide  80.0!; Pocket Guide Map �3.8! and Text �9.0!; Pla~ats �7.0!; and
Anchorage Web Site �8.0!. The low Web site score reflects the fact that 57.0 percent
of the boaters did not have access to a home computer.

e. Su sted Future Sources

Boater opinion was fairly consistent, with 56.0 percent suggesting that NOAA
ought to make the Pocket Guide and Place-mat information available either on the
navigation chart of other map source. About one-quarter of the boaters thought that
this information should be obtained from commercial sources and one-fifth had no

opinion.

4. Boater Environmental Perception, Attitudes and Behavior

a. Awareness Before sure to Prot Products

Ten questions were included in the Boater Profile Survey to evaluate how the
sample of southwest Florida boaters would react to a series of hypothetical
environmental "incidents" while underway or at anchor, The dependent variables in this
test were:  a! type of boat used by the respondent;  b! boating knowledge;  c! preferred
boating activity;  d! years of boating experience;  e! Florida residency in years; and  f!
age of respondent. The independent variabl~he "what would you do if...'
statements � vere:  a! banana peei tossed overboard;  b! cap lost overboard by crew
member;  c! beer can tossed overboard by crew member,  d! floating plastic bag
encountered along the path of the boat;  e! oil sheen displayed on discharged bilge
water;  f! Hlegal discharge of eNuent witnessed in an anchorage;  g! outboari~zvered
dinghy disturbing sea grass in a shallow water area;  h! vessel grounding;  i! vessel
disregarding no wake zone; and  j! encountering manatees.

The ten questions were grouped into two categories, those addressing natural
resource issues and those describing pollution-related activities. Natural resource
responses dealt with; disturbing sea grass, vessel grounding, disregarding no wake
zone, and encountering manatees. Pollution resources related to: losing overboard or
encountering in the water a banana peel, cap, beer can, plastic bag, oiled bilge water,
and flushing head. Responses were scored as: appropriate, questionable, or
inappropriate.

The analysis was divided into two parts: the first was a description of all the
responses; the second tested for dtfferences among the dependent variables and the
ten independent variables. The proportion of respondents indicating an "appropriate"
response was high, with answers ranging from a low of 75.6 percent  disturbing sea
grass! to a high of 99.6  encountering manatees!. The answers to questions on "wakes"
and "vessel grounding" were also very high. More than 97 percent indicated an
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environmentally appropriate response.

Results of the statistical analysis are shown in Appendix D, Tables 17 � 20. The
eight "pollution' variables  banana peel, cap, beer can, plastic bag, oiled bilge water,
and head Rushing! represented a scale from relatively benign polluting incidents  e.g.,
lost cap overboard! to the much more severe incidents  e.g., discharge of
oil-contaminated bilge water!. The appropriate responses ranged f'rom a low of 47.1
percent in the case of head discharging to a high of 98.9 percent for encountering a
floating plastic bag. The relatively low appropriate response rate identified with head
discharging may relate to potential conflicts that may arise from reporting such
incidents to the authorities. Based on the high levels of knowledge related to
appropriate environmental behaviors for all other environmental questions, it is
suggested that the somewhat lower percentage recorded for this question has more to
do with "I don't want to get involved' than with the boater's own on-board behavior.
None of the dependent variables was able to discriminate environmental behaviors by:
vessel type, preferred boating activity, length of boat ownership, manner of boat
training, or respondent's age,

Southwest Florida boaters, in conclusion, are very homogeneous in their
intended environmental behaviors. An overwhelming proportion of all boaters appear to
know what is correct behavior when confronted with situations that affect sustainable
boating practices and sound environmental management.

b. Im act of Protot e Products on Boatin Practices
The volunteer boaters used the prototype products during the February-April

1999 test period. The relative breakdown was: Prototype Photo-Chart Environmental
and Boating Panels �6.4!; Pocket Guide  map, 68.2, text, 56.0!; Place-mats �3.6!;
Anchorage Guide  80.3!; Web Site �8.6!. Boaters evaluated whether the use of each
of the prototype products affected the quality of their boating activities. Four potential
impacts dealt with:  a! enhancing awareness for boat safety,  b! reducing potential
conflicts among boaters and between boaters and shore residents,  c! increasing
boating enjoyment, and  d! increasing awareness about environmental impacts.
Impacts were expressed within a range of values as, a lot, some, not much, not at all. A
statistical percentage score was developed to compare the four potential types of
impact  see the Methods section of the final report far a description of the procedures!.
Appendix D, Table 21 gives the results and reports the percentage scores of the
relative impacts of the five prototype products  rows! on the four boating practices
 columns!.

Enhanced awareness of boating safety:
There is a 13.5 percentage spread between the Anchorage Guidebook high

score �5.4! and Web Site low score �1.8!. The Prototype Phot~hart is 3
percentage points below the High �2.4!.
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Reduced potential conflicts:
There is a 13.9 percent spread between the Anchorage Guidebook high score

�5.4! and the Web Site low score �1.4!. The Prototype Photo-Chart is 8 percentage
points below the high �7.7!.

Increased enjoyment:
There is a 20,1 percent spread between the Anchorage Guidebook high score

�5.8! and the Web Site low Score �5.7!. The Prototype Photo-Chart is 7.1
percentage points below the high �8.7!.

Affected decisions to avoid adverse impact on the environment:
There is a 23.9 percentage spread between the Prototype Photo-Chart high

score �4.4! and the Web Site low score �0.5!.

5. Summary

. BBiB P Nl
About half of the boats are small outboard vessels and another quarter are large

trawlers and cabin-cruisers; 17 percent are sailboats, and the remaining 8 percent are
personal watercraft, kayaks, canoes and rowboats. These are shallow-water vessels:
over half draw less than 2 ft, 30 percent have 2-3 ft drafts, and 16 percent have drafts
between 3 and 4 ft. Over 60 percent of the boats are moored at private docks.

Eighty-five percent of the boaters have 10 or more years of experience, and
spent, on average, about 51 hours on-the-water during the March-May boating season.
Over twc~irds have taken some formal boater education courses, such as
introductory boating safety and seamanship as well as intermediate or advanced
courses in piloting and navigation. Overall, 90 percent have no perceived difficulties in
carrying out navigation and piloting operations.

The average boater is 58 years of age, white, male, and college educated,
Fifty-nine percent are partially or fully retired. Over 60 percent have household
incomes of >$50,000, and 13 percent have ~81 50,000 incomes. Those with the lowest
incomes  <$20,000 which is 3 percent of the boaters! spent 131 hours on-the-water
during the high boating season, compared with 154 hours of boating time by the
majority with higher incomes. Most boating time by the employed occurs on the
weekend �8,7 percent! in contrast to fully retired individuals who spent 50.8 percent of
their boating time on weekdays.

The standout reasons people boat are for fishing and cruising. During the
March-May season, the average boater spent 46.70 hours on-the-water, engaged in
activities ranging from a high for inshore fishing �0.75 hours/boater! and cruising
�5.78 hours/boater! to a low of 17.22 hours/boater for ocean racing. About 50 percent
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of boating time is spent in pursuit of fishing, while cruising accounts of 29 percent of the
boating time. The top three reasons for boating in one area over another are scenic
beauty, clean waters, and fishing opportunities. Main reasons for selecting an
anchorage locale are its bottom � holding, storm protection, fishing opportunities, and
calm waters. Results of the boating pressure model show that on an hours/acre basis,
the greatest pressure is exerted by sailboats  93.81 hours/acre!, followed by
speedboats �8.17 hours/acre!, personal watercraft �4.75 hours/acre!, cabin-cruisers
�8.82 hours/acre!, and rowboat type  8.01 hours/acre!. lt should be noted that not all
boat types have the same impact, per hour per acre, on the resource.

b, Proto Chart and Other information Products
The most readable navigation panels on the prototype chart showed composite

color~sed imagery only over land areas, with spot soundings and conventional
supplemental contours over water areas. The most useful navigation information was
depths in general and soundings by color-shading, land photo images, shore features,
and the shoreline. The principal problems with the navigation panels related to
background colors of the imagery and their cluttered appearance. The most readable
and useful environmental and boating information panels on the prototype chart
showed sea grass and mangrove coverages and symbols for anchorage, ramp, and
bridge features. Thr~uarters of the boaters concurred that the supplemental boating
information tables and diagrams  bridge, anchorage, facilities, aids to navigation, etc.!
should be included on the prototype chart. About two-thirds of the boaters found the
triple-fold chart size acceptable. About two-thirds of those who considered the chart
size unsatisfactory said that a "track ticket format would be more suitable.

The four other information products-Pocket Guide, Place-mats, Anchorage
Guide, Web Site-were evaluated for their usefulness and relevance, The Anchorage
Guide had the highest scores: top rated features were photographs with superimposed
course lines and chartlets of preferred courses and buoys. Only half of the boaters
have access to a home computer, which may explain the low score for the Web site
product.

c. Boater Environmental Parce tion Attitudes and Behavior
The test of boater responses to a series of natural resource and pollution-

related incidents while underway or at anchor showed that an overwhelming proportion
know how to boat in an environmentally appropriate manner. Responses to
hypothetical environmental situations showed a high proportion of appropriate"
responses with answers ranging from 75,6 percent  disturbing sea grass! to a high of
99.6  encountering manatees!. The answers to questions on "wakes' and "vessel
grounding were also very high. Mare than 97 percent indicated an environmentally
appropriate" response. Responses to hypothetical pollution situations also showed
appropriate responses ranging from 47.1 percent in the case of head discharging to
98.6 percent for encountering a floating plastic bag. These responses to hypothetical
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situations, however, may or may not reflect the actual behavior of boaters if and when
confronted with such situations on-the-water.

The prototype products did influence boating practices and the quality of boating
experiences. The prototype chart had the greatest impact of all test products in
affecting decisions to avoid adverse impact on the environment. For enhancing
awareness of boating safety, reducing potential conflicts, and increasing on-the-water
enjoyment, the Anchorage Guidebook had the greatest effect, followed closely by the
prototype chart.



Conclusions and Recommendations

This final section reviews the important findings of this study consistent with the
stated project goals. Also presented are recommendations to further refine information
needs on a national basis.

1. Conclusions

Determine the chartinformafion needs of heaters which satisf'y seNe
navigatron arrd prorlote stewardship.

Shallow water areas  less than three feet! should be highlighted on
charts. The analysis indicates that the most frequented boating zones are
shallow water areas. The current NOS charts highlight deeper water;
shallow water areas are understated.

b Land is best depicted by composite color-fused imagery. However,
boaters felt that the resolution might be improved. The majority of boaters
surveyed thought that spot soundings and other information was difficult
to read and interpret when displayed over digital imagery. The overall
impression was that the prototype phot~art was cluttered".

c. Bathymetry is best depicted by spot soundings and conventional
supplemental contours, or as colorwoded depth ranges with supplemental
spot soundings. An equal numbers of boaters favored one or the other
combination.

d. The use of red ink should be minimized, and the text increased in size.
Many recreational boats are equipt with a red light for nighttime
navigation which makes it dilicult to see shades of red on charts.

The most readable and useful environmental and boating information
panels on the prototype chart showed sea grass and mangrove
coverages and symbols for anchorage, ramp and bridge features. Three-
quarters of the boaters concurred that the supplemental boating
information tables and diagrams  bridge, anchorage, facilities, aids to
navigation, etc.! should be included on the prototype chart. About two-
thirds of the boaters found the triple-fold chart size acceptable. About
two-thirds of those who considered the chart size unsatisfactory, said that



a 'track ticket' format would be more suitable.

Four ancillary information products � Pocket Guide, Place-mats,
Anchorage Guide, Web Site � were evaluated for their usefulness and
relevance. The Anchorage Guide had the highest scores; top rated
features were photographs with superimposed course lines and chart-lets
with preferred courses and buoys. Only half of the boaters have access
to a home computer which may explain the low score for the Web Site
product,

Determine if chart information neecfs vary with boater ectucation and
with bast type.

Results from the statistical analysis strongly suggest that a respondent's
type of boat and education had no appreciable impact on the boater's
chart information needs. This finding is surprising since the general
perception by most boaters is that boating knowledge, behavior and
overall use of the environment vary with respect to the respondent's boat
type and education. A number of factors may have irNuenced the
r'esponses;

The boating population tested may be unique to southwest
Florida or to the State of Fiorida.

2. The respondents' age is decidedly older than
the average for the U.S. population.

Many boaters go through 'stages', the first is usually a small
run-about, summed, over the years, by larger and larger
boats. As a boater approaches middle age, and then
retirement,  s!he continues to boat, usually moving from sail
to power vessels where the operation requires fess physical
energy on behalf of the crew. This means, of course, that
most individuals have had not only extensive experience
with boating but also in operating different types of vessels.
Since questions that might query the respondents in this
manner were not inciuded, this hypothesis could not be
validated by this study.
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Determineif theincorporation of data derived from GlS, GPS and
remote-sensing is an effective rNay to modenuze the NOS chart

Goal 3.

Fin~;ILnn

Digital imagery, as a backdrop for land areas, was well received by the
boaters. The background imagery enhanced navigation by providing
boaters with a heightened sense of location with respect to the coastline
and urban features.

Bathymetric mapping with a GPS allowed for the inclusion of detailed
depth-range contours for near-shore areas.

The use of GPS is proven to be an eNcient and accurate method for
collecting and updating chart information  signage, anchorages, boat
ramps, marinas, spot soundings!.

The prototype charting effort was greatly enhanced by the ability to utilize
and incorporate GIS databases  bathymetry, mangrove, sea grass,
shellfish harvest areas, speed zones, etc.!, available from state and local
agencies.

Goal 4.

An analysis of boater responses to how they would react when confronted
with hypothetical boating situations indicated that boaters have a keen
awareness of the appropriate action that should be taken to minimize
environmental impacts. Results showed that an overwhelming proportion
know how to boat in an environmentally appropriate manner, However,
responses to hypothetical situations may not reflect the actual behavior of
boaters if and when confronted with such situations on-the-water.

Responses to hypothetical situations which could impact the
environment showed a high proportion of 'appropriate' responses
with answers ranging from 75.6 percent  disturbing sea grass! to a
high of 99.6  encountering manatees!.

2. The answers to questions on 'wakes' and 'vessel grounding' were
also very high. More than 97 percent indicated an 'environmentally
appropriate' response.

Determine if the incorporation of environmental history and boating
geography information onto chart products could instill sfewardship.



Responses to hypothetical situations which could pollute the
environment also showed appropriate responses ranging from 47.1
percent in the case of head-discharge, to 98.6 percent for
encountering a floating plastic bag.

The prototype products did influence boating practices and the quality of
boating experiences. The prototype chart had the greatest impact of all
test products in affecting decisions to avoid adverse impacts on the
environment. The Anchorage Guidebook had the greatest effect, followed
closely by the prototype chart, in enhancing awareness of boating safety,
reducing potential conflicts, and increasing on-the-water enjoyment.

The study findings suggest that we have taken an important first step in
developing a universally acceptable chart for recreational boaiers. This southwest
Florida test of the prototype chart does affirm the overall objective that boater attitudes
and practices are positively affected by these new kinds of chart information. But, is
southwest Florida representative of the range of boater activities, experience and
practices found throughout the U.S.? Our study findings show a somewhat older
boating population, a large number of smaller power boats, a year-round boating
season, and a diversity of boat types and operators, all of which may contribute to a
unique set of conditions compared to other boating regions in the country. Given the
substantial commitment in manpower and costs that will be required should NOAAs
Marine Chart Division adopt our recommendations, we strongly suggest that the study
findings be tested in other boating regions of the U.S.

2. Recommendations

Redesign the small-craft chart ¹11425, the focus of this study,
incorporating volunteer boater recommendations, and publish it for general
distribution and use. Boaters preferred the new, prototype chart format
and additional information contained within it. This improved information
will promote safer navigation and environmental stewardship in southwest
Florida.

Conduct multi-regional surveys  East Coast, Gulf Coast, West Coast,
Great Lakes! of NOSIrecreational boater chart users, to determine their
chart information needs to satisfy safe navigation and promote
stewardship. The southwest Florida boater survey found a decidedly older
boating population than the national population average. Age may have
contributed to the fact that many survey respondents felt that the map was
"too cluttered' and that spot soundings and other information were "difficult
to read and interpret". Boater characteristics, such as education, type of
boat and demography may differ significantly from the general boating
population, thereby contributing to special information needs and
cartographic presentation.
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Produce prototype photo-charts for other boating areas, using the
methodology developed in this pilot study and relying on results from multi-
regional survey  Recommendation 2 above!. Representative regional test
locations could include Rhode Island, Washington, and Michigan. Sea
Grant could oversee and implement these boater surveys. The NOAA
Coastal Service Center could collaborate in meeting this objective.
Refine the Boating Pressure Model developed in this study and improve
data applied to the model. This model should be expanded to characterize
boating pressure over the calendar year - the current model utilizes oniy
seasonal data. Suggested refinements also should include more precise
definitions of water depth � R resolution! and an examination of the
relation of habitat  e.g,, sea grass, marsh, mangrove! to boating pressure
zones. Such an analysis would further quantify how boating activities
potentially impact resources and how Information needs within these
boating pressure zones relate to safe navigation and stewardship.
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UNIVERSITY OF

FLORIDA

November 2, 1998

Dear Boat owner

We are asking you to participate in a boating study being carried out in southwest Florida by the University
of Florida Sea Grant Program. We hope this study will benefit boaters by providing a model for re-
designing the small-craft navigation chart which the federal government has been producing for close to
one hundred years. Your name was drawn in a random sample of southwest Florida boaters.

The study is in two parts. This letter and questionnaire represents Phase one. Our objective in this part is
to leam about how the coastal waters are being used by resident and transient boaters. In Phase 2, a
volunteer group of boaters will be asked to use and evaluate prototype charts and guidebook materials. At
the conclusion of this project, the information that you and others provide will enable us to estimate the
degree to which new chart products are needed to meet the demands of the boating public,

We are providing you with a stamped self-addressed envelope to return the completed questionnaire. It
wiII take about 15 minutes to fillwut. You may be assured of complete confidentiality. A stamped number
on the questionnaire and postcard allows us to check your name off a mailing list. Your naine will never be
placed on these materials. Individual responses will never be reported, nor will any information be made
available to any group soliciting goods and services to boaters. The questionnaire data will be stored at the
University of Florida, under the supervision of the project Principal Investigator. There is no anticipated risk
nor personal benefit to be derived from this information.

If you are interested in participating in Phase 2, please complete and return the endosed card. Persons
volunteering for Phase 2 will be asked to �! utilize the project's sample charts and guidebook materials, �!
maintain a log of their use of these materials during the January-April 1999 test period, and �! complete an
evaluation of the sample products at the end of the testing in May 1999. Please and return the enclosed
postcard indicating your decision to participate in Phase 2.

We are most grateful for your assistance in this important project. Thanks for your cooperation.

Gustavo A. Antonini
Professor and Senior Scientist

B-2

Dr. Gnstavo A. Antonini

Department of Geography
Florida Sea Grant Program
Cartographic Research Laboratory

Mr Boater

Anywhere Street
Florida City
Florida

407 NSB

PO Box 110405

Gainesviile, FL 32611

Office Phone: �52! 3924233
K-mail: Antonini.nfl.edn



A menttoPa i i ate in ChartPr U v luation
Boater volunteers agreeing to participate in Phase 2 of this project will be asked to �!
use, �! comment on, and �! evaluate prototype chart products during 15 January - 15
Aprii 1999. Only individuals who boat between Anna Maria and Gasparilla Sound
should volunteer {test products only cover this 50 mile area!. Volunteers wiH receive in
early January the prototype chart materials along with instructions for recording
comments. Please be sure the address you provide below is correct for the early
January mailing. Thank you.
Volunteer Name:

Address:

City, State, 2ip
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Questionnaire Control Number:

The How, When and Why of

Recreational Boating

In Southwest Florida

A survey conducted by the Florida Sea Grant Program
at the University of Florida

in collaboration with

the National Oceanic and Atmospheric Administration  NOAA!
Coastal Services Center and Marine Chart Division

November I998

BP � 8-16



SOUTHWEST FLORIDA BOATER SURVEY

In what type of vessel do you spend most of your boating time? Please
check one of the following

Kayak, Canoe or Rowboat  non-motorized!
Auxiliary powered sailboat
Sail only
SkiÃ, Speedboat, Open-utility, John-boat, or Pontoon boat
Personal watercraft  e.g., jet-ski!
Power cabin, Trawler or Houseboat

My boat is.2!

Model

My boat's draft is  feet!, Note
For sailboats with keeVcenterboards please give draft:

3!

With centerboard downWith centerboard up

For powerboats with outboards or outdrives, please give draft with;

Lower unit down Lower unit partially
raised to maintain steerage over shoals

4! When not in use my boat is kept
Permanent Mooring  Anchorage! maintained by Private
Marina

Permanent Mooring  Anchorage! maintained by local
municipality
Permanent Mooring  Anchorage! maintained by myself
Marina Slip maintained by Private Marina
Marina Slip maintained by local municipality
Private slip
Yacht Club Slip
Dry Stack Storage
Trailered /cartopped from my home
In the Garage



5! Is your vessel?  Please check one of the followingj

Registered  State decal!
Documented  Federal i.e, U.S. Coast Guard!
Unregistered

6! In which state is your vessel registered?

7! Do you keep your boat in the water?

Yes No

8! If your boat is kept in the water, where?

MunicipalityWaterbody

The following questions include information about your boating activities, manner
of use, and the type of navigationaUpiloting equipment you routinely use while on
the water.

9! How long have you been boating?  Please check one of the following!

less than one year
14 years
5-9 years
more than 10 years

10! Are you a Florida resident?

Yes No

11! For Florida residents how many years have you been boating in Florida

12! Axe you visiting Florida

NoYes

years

13! If you answered yes to question 12, how many years have you been in Florida
visiting with a boat?



14! What time s! of the year do you normally boat in Southwest Florida?
Year-round

Winter: From

Spring From
Summer. From
Fall From

15! Is the boat you are using now
owned by you
c hafter NI/rents ease dtborrowed

16! If you own your own boat how long have you owned it?
Months

Years

17! How often do you take a boat out on the average  whether you own, rent or
borrow?!

18! In what months are you most likely to take your boat out?

May

Jul Aug. Nov

19! How many days ago did you last take your boat out?

20! For daytrips, how long do you stay out when you participate in your most
favorite boating activity?

hours

once a week

every other week
3 � 5 times a week

once a month

every other month
quarterly
twice a year

 month! to
 month! to
 month! to
 month! to

 month!
 month!
 month!
 month



21! What proportion of your boating activity takes place on:
Please write down

percentage of time
Weekdays
Week-ends

Holidays
Total100'ra

22! What are your top three most favorite boating activities? Please chose from
the following list?  Please use ¹I for your most favorite activity, ¹2 for your
second most favorite and ¹3 for your third most favorite activity!

daysailing
cruising

day racing
ocean racing  involving at least one overnight stay
onboard!
fishing  deep sea!
fishing  inshore!
diving for sightseeing
diving for fishing
wreck diving
spccdboating
skiing
canoeing/kayaking/rowing
other  please specify!

Percent

daysailing
cruising

day racing
ocean racing  involving at least one overnight stay
onboard!
fishing  deep sea!
fishing  inshore!
diving for sightseeing
diving for fishing
wreck diving
speedboating
skiing
canoing/kayaking/rowing
other  please specify!

1000/0 Total

23! Using your top three selected boating choices,  question 22! what proportion of
your total boating time do you spend with each?



24! When you boat  as opposed to anchor! which of the following considerations
are important to you in deciding where to boat?

25! From the list of the checked items in question 24, please select the five most
important conditions and rank each of your five choices in descending order of
importance

most important
second most important
third most important
fourth most imporhmt
fifth most important

26! When you anchor  as opposed to boat! which of the following considerations
are important to you in deciding where to anchor?  Please check all that apply!,

Please check all

protected waters
observing wildlife
scenic beauty
clean water
tranquility
challenging navigation
calm waters

absence of other boaters

fishing opportunities
diving opportunities
other  please specify!

s'tonn ptotccnon
bottom holding
scenic beauty
environmental conditions
c1ean water

tranquility
local hospitality
fishing opportunities
beachcombing
access to supplies
other,  please specify!

marina, fuel, pumpout
shoreside park
carxiaraderie

dinghy sailing
swimming
rowing
skiing
sailboarding
access to shore enterhunment
isolation



From the checked items in question 22, please select the five most important
anchoring considerations and rank each of your five choices in descending
order of importance

most important
second most important
third most important
fourth most important
fiAh most important

27! When boating which of the following navigation/piloting tools do you use
 Please check all that apply!

NOAA small craft navigational chart
cruising guides
Local Notice to Mariners
Tide Tables
coinpass

Loran

Radar

trPS

SatNav

depthfin der
fishfinder
electronic chart display system
autopilot
knotmeter

binoculars

course plotter
dividers
parallel rulers
deviation table

lead line

other

28! Which of the following water and shore features do you use in piloting your
boat  Please check all that apply!.

navigational aids  buoys, day beacons and lights!
soundings
shore buildings/structures
coastal vegetation  trees and mangroves!
other  please specify!;



29! Please rate your ability to do the following navigationaVpiloting operations,
with one indicating excellent and 6ve unable

I read chart symbols:  Please circle one answer!

Not at all
Comfortable

~bleQuite
Comfortable

Very
~ble

Not very
Corufartablc

I can locate features in the water:  Please circle one answer!

Not at all
~ble

ComfortableQuite
Corufortablc

Very
~ble

Not Very
C~le

I can locate features on the shore.  Please circle one answer!

With Ease With Some
M6culty

With Great
Ease

Cau't do

I can locate boats on the wafer

With Some
Diffimdty

With EaseWith Great
Ease

30! %hen taking a family member or friend on your boat for the first time, do
you try to orient them to the navigation rules  Rules of the Road!?

No

If no, please go to question 32

30! If you answered Yes to the previous question, do you: please check all that
apply

point out the safety features of the boat
ask if your passenger feels comfortable on the water
ask if your passenger can swim
for non-seers, request that they wear a PFD
explain channel markers
show how to dispose of trash
show how to operate the marine sanitation device  head!
explain when and where not to Aush

The next few questions describe hypothetical boating situations, some of which you may
have actuaBy encountered. Please indicate how you might deal with these situations.



32! It is late Wernoon and a squall line is approaching &om the Northwest The
NOAA regional weather forecast has issued a severe storm warning for the
next three hours. Your present position would not enable you to reach a safe
harbor before the storm. Your position on the map is designated by an X.
Given these circumstances, what would you do? Please indicate your course
immediately following the storm warning

33! After a day's boating activities you notice that the bilgewater has a slight
sheen on it. What would you do?  Please check all that apply!

Stop pumping and apply an "oilabsorb" to the bilge

Stop pumping in an e6ort to identify and secure the leak

Continue pumping, but keeping the bilge water onboard for
appropriate on-land disposal

Continue pumping outside of the state's coastal jurisdiction

Continue pumping regardless of location

34! You are underway and you notice one of your passengers tossing a banana
peel overboard. Do you:

Continue on your course

Double back trying to retrieve the banana peel

Talk about what to do and what not to do while on the water

Say nothing



35! You are underway and you notice one of your passengers tossing a beer can
overboard, Do you

Continue on your course

Double back trying to retrieve the banana peel

Talk about what to do and what not to do while on the water

Say nothing

36! You are underway and one of your passengers loses his/her cap overboard
Do you:  Please check aH that apply!

Continue on your course

Double back trying to retrieve the cap

Talk about what you should or should not do on the water

Say nothing

37! You are underway and you notice a large plastic bag partially inflated floating
on the surface. The bag is located forward of your current course. What do
you do?  Please check all that apply!:

Change course to avoid tangling with the plastic bag

Remain on course

Remain on course attempting to retrieve the bag

Remain on course attempting to retrieve the bag, but missing the
bag, doubling back making a second attempt to retrieve the plastic
bag

38! Assume for the moment you have an outboard powered tender and that you
are in a new anchorage moving &om your vessel to the shore. About half way
to the shore you are in shallow water area sea grass when the outboard engine
feels the bottom and quits running, In your own words, please describe what
you would do under those circumstances.



39! You are powering in a restricted speed zone at a speed at or below the speed
limit. A vessel under power is overtaking you at a speed well above the limit.
What would you do?  Please check all that apply!

Shake your head and with arm movements signal the skipper to
slow down

Yell at him to slow down

Raise him on the radio and request that he slow down

Report the offending vessel to the Coast Guard by radio

Report the offending vessel to the Coast Guard if the opportunity
arise

Pray and bite your nails!

Do nothing

40! You are anchored in your preferred anchorage and notice that a neighboring
boat has just flushed the head. From the list below, please check those actions
you would take.

Dinghy over and inform the cajun that flushing the head in
coastal waters is illegal

Report the incident to the local marine law enforcement officer if
present

Raise the Coast Guard on the radio and report the incident

Raising the offending vessel on the radio and inform the skipper
about the discharge

Do nothing

41! You have arrived at your destination and dropped anchor. A short while later
you discover that the boat is dragging anchor. Upon retrieving the anchor you
notice that the anchor flukes are covered with seagrass. Please describe what
you would do under those circumstances.



42! You are under power in close proxiinity to a mangrove shoreline and you
discover two manatees swimming on the surface in the approximately the
same direction you are moving. In your own words, describe what you would
do.

Proceed at 5 knots or less
Proceed at current speed, but increase lookout
Proceed at speed creating no wake whether or not the speed
of the vessel is above or below 5 knots

Finally, we would like to ask you a few questions about yourself, so that we can
better understand the range of boater needs and concerns.  All responses will be
kept confidential!.

44! What is the zip code of your permanent home address� digits only!

45! What is your gender  Please circle! M F

46! When were you born  Year!:

47! Which of the following best describe your ethnic identity  Please check!

Hispanic-America
Asian-American
don't know

White/Caucasian

Black/African American
Native American

Other  Please Specify!
Don't care to answer

this question

43! You are traveling in the Gulf Intracoastal Waterway at between 7 and 8 knots
and you are entering a speed restricted zone marked "No 8'eke Zom, Reduce
Vessel Speed to 5 &tots." What would you do?



introductory boating safety and seamanship

intermediate or advanced piloting and navigation

1 was trained by an experienced boater

none of the above

51! What was your total household income  before taxes! in 1997  Please check!

PLEASE RETURN QUESTIONNAIRE IN
THK KNCXXlSKD POSTAGE-PAID ENVELOPE

TK4NK YOU FOR YOUR COOPERATION

48! Have you taken any boating courses?

49! How many years did you go to school:

SO! What is your employment status?

M time employed
not retired, working part time
retired but still working
retired

homemaker

student

unemployed

less than $10,000/year
$10,000 - $14,999/year
$15,000 - $19,999/year
$20,000 - $29,999/year
$30,000 - $39,999/year
$40,000 - $49,999/year
$50,000 - $74,999/year

$75,000 � 99,000/year
$10G,000 - $149,999/year
$15G,000 - $199,000/year
$200,000 - $499,000/year
$ over $SG0,000
have no idea

don't want to answer



November 11, 1998

Dear Boatowner

Last week we sent you a questionnaire seeking information on your boating
activities as part of a project which will help NOAA's Marine Chart Division design
a more utilitarian small-craft navigational chart.

lf you have already completed and returned the questionnaire to us, please
accept our heartfelt thanks. if not, we ask you to do so today. Because the
questionnaire was sent to a small, but representative, sample of boaters living in
Sarasota, Charlotte and Manatee Counties, it is extremely important that your
questionnaire also be included in the study if the results are to accurately
represent the boating activities in southwest Florida.

lf by some chance, you did not receive the questionnaire, or if it got
misplaced, please call us right now, collect, at �52! 392-6233, and we will get
another questionnaire in the mail to you today.

Sincerely,

Gustavo A. Antonini
Professor and Project Scientist
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~ ~tPWVRSITY OF

- ' FLORIDA
407 NSB

Po Box 110405

Gainesviil~ FL 32611
0%ce Phone and fax: �52! 392-6233

E-mail: antonini.nfl.edn

Dr. Gnstavo A. Aatonini

Departnlent of Geography
Cartographic Research Laboratory
Florida Sea Grant Program

Febuary 12, iaaa

Dear Boatowner

The following materials are enclosed with this letter.
�! prototype photoMart  which covers the area of NOAA Small-Craft Chart 11425 and is not intended for

navigational purposes!;
�! NOAA's conventional Smail-Craft Chart 11425;
�! six place-mat size photo-maps of

Emerson Point and DeSoto Point, Manatee River,
Longbeach/I ongboat Pass;
Buttonwood Harbor,
Big Pass/Otter Key;
Sarasota/Island Park;
Boca Grande/Grand Bayou;

�! A Guide to Anchorages in Southwest Florida, 1 Ed. �~ Ed. will be sent to you shortly!;
�! Rec-Op Map  Sarasota Bay Biueways: Recreational Opportunities for the Boater  pocket guide!;
�! Flonda Sea Grant web site home page for southwest Florida anchorages

http: //flseagrant.org/ANCHOR.HTM;
�! Volunteer Trip Log;
 8! Pre-Paicf Postcard  which we request that you fili out and return now, indicating your mailing address, if

different from our current dress to which we can send in mid-April the Evaluation Questionnaire!.

How will this study component function? We hope you will use the endosed materials during the February - March 1999
test penod, both for trip planning as weil as when underway. We also ask you to use the Volunteer Trip Log to record
when and how you use the enclosed products. The log provides you with a format on how to record your use of the
materials.

in early April, we will mail to you an Evaluation Questionnaire. This will provide you with an opportunity to evaluate the
existing prototype products and make recornrnendations on additional Info|mation which you think should be included.
The only items we will request that you to return to us in mid-Aprii are the Volunteer Trip Log and the Evaluation
Questionnaire. All other materials are yours to keep.

Your response, together with the approximately 500 other boater responses, will be carefully analyzed, summarized and
foNnmled to NOAA. The combined experience of our project volunteers � power-boaters and sailors, individuals new to
boating as welt as more experienced boaters � will enable us to recommend to NOAA ways to improve the Small-Craft
Chart for use in the 21" century. The contribution of each volunteer is very important.

We sincerely hope that you will Snd the enclosed materials useful, interesting and fun to use. Shouid you have any
questions or concerns, we urge you to contact us by phone, letter or email. If you call and do not receive an answer,
please leave a message where you can be reached and we will call you within 24 hours.
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Thank you for agreeing to parllcipate in this important project. And, please accept our apology for the severai-weeks
delay in getting these products to you; many are "hot~-the-press . We believe your use and evaluation of the endosed
materials will make a very Important contribution to the next generation of NOAA's small~ navigation charts and
related boater information materials.



Alternate Mail A ress for Chart Product Evaluation
ft is important that we be able to correspond with you during the survey period  February - May, $999!. We
will assume that this address, which you provided on the original volunteer card, is your permanent mailing
address. However, please fill out the information below and return this card if you would like to receive
future correspondence at an alternate address.

Volunteer Name.

Address:

City, State, Zip:

Date to begin correspondence

at alternative address

8-19



Dear boat owner: March 30, 1999

Thank you again, for your participation in this important project.

Sincerely,

Gustavo Antonini
Professor and Senior Scientist

B-20

Several weeks ago we sent you a package of prototype boating information
materials and instructions for maintaining a trip log. This postcard is simply to
remind you about the importance of maintaining a record of how you use the
information for the upcoming evaluation, which will be mailed to you in May. lf
you have not received the materials, or have any questions on the materials, or if
your mailing address will change in late April or early May, please call or write
and let us know. Our telephone number is �52! 392-6233. Leave a message
and we will promptly call you back.



I;INI' VARSITY OF

FLORIDA

May 4, 1999

Dear Volunteer Boater

We have come to that part of the Boating Study where we ask you to evaluate the prototype photo-chart,
maps and guide materials which were sent to you in early February. The enclosed yellow-colored
questionnaire will allow us to collect your critique in a step-by-step manner and will enable each of you to be
part of the evaluation and editorial team. We intend to provide the National Oceanic and Atmospheric
Administration  NOAAI National Ocean Service! with the results of your collective evaluations for revising the
small-craft navigation chart and improving its information service to the recreational boating community.

The questionnaire is divided into four parts: �! General; �} Prototype Photo-Chart, including Navigation
Chart, Environmental and Boating information Map Panels, and Supplemental Boating information Tables
and Diagrams; �! Other Information Products, including Recreationai Opportunities Map, Place-Mat-Photo-
Maps, Anchorage Guidebook, and Anchorage Web-Site', and �! Other Comments. You may wish to refer
to your Volunteer Trip Log in answering some of these questions. Please return the yeilow questionnaire
and your volunteer trip log in the enclosed postage-paid envelope.

We are enclosing a complementary copy of the just-published 2nd Edition of "A Guide to Anchorages in
Southwest Florida. You' ll note that this edition includes several new features, namely fourteen photo-maps
and various tables that outline anchorage site characteristics,

We also enclose a flyer announcing the forthcoming publication of an 80-page, full coior atlas entitled "A
Historical Geography of Boating in Southwest Florida", which we will mail to you if you complete and return
the Trip Log and Evaluation Survey. Please take a liNe time to complete the survey and help infiuence the
type of boating information that will soon be distributed around the country. Your assistance is greatly
appreciated.

Gustavo Antonini
Professor and Project Senior Scientist
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' The address is www.fISeaGrant>NCHOR. HTM

Dr. Gnstavo A. Antonini
Department of Geography
Florida Sea Grant Program
Cartographic Research Laboratory

407 NSB

PO Box 11045
Gainesville, FL 32611

OSce Phone and Fax: �52! 392-6233
K-lait: Antonini@nfi.edn



Questionnaire Control Number:

Prototype Photo-Chart,
Map and Guidebook Evaluation

A survey conducted by the Florida Sea Grant Program
at the University of Florida

in collaboration arit
the National Oceanic and Atmospheric Administration  NOAA!

Coastal Services Center and 14iarine Chart Division

April 1999
8-22 � 8-41



Dear Volunteer Boater.

You have participated in an important research project which seeks to foster safe
navigation and promote stewardship by improving the nation's small-craft navigation
charts to better reflect the needs of recreational boaters. Over the past several months,
you have been utilizing various prototype charts, maps and guides, which have been
developed by members of this project specifically for testing purposes. This
questionnaire will allow you to evaluate these products. We intend to provide the
National Oceanic and Atmospheric Administration  NOAA!/National Ocean Service with
the results of your collective evaluations for revising the small-craft navigation chart and
improving its information service to the recreational boating community.

To make useful revisions, we need to know how you have used the prototype chart and
the other maps and guide materials. We also want to know what you think about the
general concept of including information on environmental and boating resources in
charts, maps and guide materials designed for the boating public. To collect your input
in a standardized, manageable way, from over 500 volunteers, we have devised a step-
by-step critique that will allow each of you to be part of the evaluation and editorial team.

Our desire is to make the new generation of chart products designed by and for boaters,
and your critique is a vital part of this process. The reason we printed a Prototype
Edition was to collect your thoughts on how to improve the test chart after it's been
Used.

Your insight may help influence the form and content of boating information that will
soon be distributed around the country. Your time is valuable. Thank you in advance
for your sense of stewardship and dedication to preserving the boating environment and
the natural resources that boaters enjoy. Your assistance will improve information that
will allow each individual boater to balance on-the-water recreation with wise use of the
resources.

Gustavo Antonini
Professor and Principal investigator

To show our appreciation for your participation, we will mail to those who
complete and return the Trip Log and Evaluation Survey an So-page, full color,
atlas documenting the Historicai Geography of Boating in Southwest Florida.



PART 1. WK WOULD UKE YOU TO ANSWER SONK OUKSTIONS ABOUT
YOUR BOATING DURING THK FEBRUARY - APRIL TEST PERIOD.

A number of Project Volunteers indicated that they used more than one boat, In order to
increase the value of this study, we would like you to answer the questions from the
point-of-view of the vessel you used most often during the February - April 1999 period.

Q-1. What type of vessel did you use most often to test our charts, maps and guide
materials?  Please cirde appropriate number.!
1, rowboat, kayak, canoe
2, sail

3. speed, skiff, utility or pontoon boat
4. personal watercraft
5. recreational fishing boat
6 powerboat, cabin cruiser, trawler or houseboat

Q-2. What is the overall length of the boat you used most often during this test period?  Please
fill-in the blank.!

ft

Q-3. Of your total time spent boating during the Februaiy - April test period, what proportion
was spent within the area covered by the Prototype Chart, lower Tainpa Bay to Charlotte
Harbor?  Please fill-in the blank,!

percentage

Q-4. The following is a list of the materials included in the package we sent to you in
February. Please rank these materials in order of your use, starting with 1 as most own
used, and 6 as least oAen used.  Please Nl-in the blanks.!

Prototype Photo-Chart 11425
Conventional Small-Craft Chart 11425

Place-Mat Photo-Maps
Sarasota Bay Blueways Recreational Opportunities for the Boater
Guide to Anchorages in Southwest Florida
Florida Sea Grant Web Site for Southwest Florida Anchorages



Q-5. When boating within the test area, from lower Tampa Bay to Charlotte Harbor,
pp ' l l y' Chdy IM '1.Y~h

to refer to our Volunteer Tri Lo .  Please fill-in the blank for each product.!

Q-6. Boating means different things to different people. From the list below, please select
your top three typical boating activities during the test period and rank them in
descending order, e.g., 0 l - the most typical.  Please fill-in the blanks.!

Rowing/paddling
Fishing
Diving
Sailing
Power-boating
Jet-skiing
Water-skiing
Nature-touring
Cruising and anchoring
Other  please specify!

PART 2. NOW WE WOULD LlKE YOU TO EVALUATE THE
PROTOTYPE PHOTO-CHART

I The Prototype Photo-Chart ¹1 1425 covers the southwest Florida coast from
Charlotte Harbor to lower Tampa Bay. Side A shows the Charlotte Harbor to
Venice Inlet area; Side B shows the area from Venice inlet to lower Tampa
Bay. The Prototype Photo-Chart is divided into top and bottom half-sections,

which are further subdivided into panels. The following figures show the layout of the
panels on Side A and Side 8, respectively. Please refer to these figures as a guide to
locating the specific items addressed in the questions listed below.



Prototype Photo-Chart 11425

Side A: Ghariotte Harbor to Venice Infet

Side 8: Venice inlet to Tampa Bay



2.LI' hgi ittll ~Ni ti Ct rt |ill f d tt hit
section, Sides A and B. Background aerial imagery has been added to the chart.'

Side A of the Navi ation Chart incorporates digital aerial infra-red ortho-photography. It
has been converted to natural color on Panels 3-A and 4 and has a 4-meter resolution,
The infra-red color photography in Panel 6  Venice Inlet! has a 2-meter resolution and
has not been converted to normal color, Side A aerial photography covers water and
land; color symbols only are used to distinguish marsh  green! and spoil  blue! areas
from the water. Spot soundings are shown as on the conventional chart.

Side 8 of the Navi ation Chart uses a composite satellite image color-fused with aerial
photography and has a 5 meter resolution. The color imagery only covers the land:
Panels 1, 2, and 3-8 render water areas less than 6 R in a blue color, deeper water is
white and grass is green, as on conventional charts; Panel 5 renders water areas in 3 ft-
shaded blue-colored increments; spot soundings are shown as on a conventional chart.

Q-7. Which color-type imagery example did you like the best?  Please circle number
that best represents you answer.!
1. digital infra-red ortho-photography converted to natural color {Panels 3-A & 4!
2. digital infra-red ortho-photography  Panel 6!
3. composite satellite color-fused imagery  Panels 1, 2, 3-B, 5!
4. none of the above; I prefer the traditional representation  Panel 7

Q-8. Did the imagery examples provide you with adequate clarity to locate landmarks?
 For the panel s! listed on each row, mark an 'X' in the box that best describes its
readability.!

t'The digital photography and satellite imagery are made up of a very large number of grid cells, called
pixels, each of which contains a picture signature record. The computer has been used to process and
enhance the digital pixel values; different images have been combined  fused!, and color values
substituted. Much of this imagery is responsive to infrared light which give a 'fal~lor' characterization
of the earth: healthy vegetation shows up as red and urbanized areas are tones of blue and grey, some
of the infra-red imagery has been converted to appear as normal color in order to portray a scene as
would be viewed by the human eye. The prototype chart uses ortho-photographs which are distortion-
free and show true positions of ali ground features. image resolution is related to the size of the area on
the ground associated with each digital pixel measurement: smaller pixel size equals higher resolution,
greater clarity and more detail.



Q-9. Which area s! should the imagery portray?  Please circle number that best
represents your answer.!
1. land and water  e.g., Panels 3-A, 4, and 6!
2. land only  e.g., Panels 1, 2, 3-B!
3. water only  no example provided!

Q-1 0. How should bathymetry  water depths! be shown on the Navigation Chart  bottom
section!?  Please circle number that best represents your answer.!
1, spot soundings only, with color imagery in background  e.g., Panels 3-A, 4, 6!
2. spot soundings and conventional supplemental contours, without color
imagery in background  e,g., Panels 1, 2, 3-B and 7!
3. spot soundings and color-shaded depth ranges  e.g., Panel 5!

Q-11. Please rate the 'readability' of the information on the panels in the Navigation
Chart portion  bottom section! of the Prototype.  For the panel s! listed on each
row, mark an 'X' in the box that best describes its readability.!



Q-12. Please rate the 'usefulness' of the information on the panels in the Navigation
Chart portion  bottom half! of the Prototype. Apply a scale of 1 to 9, with 1 being
the most useful.  For the panel s! listed on each row, circle the appropriate
number that best describes the usefulness of the information,!

Q-13. For those answers to Question 12 which are in the 6-9 range, please explain?

Q-14. What kinds of information did you find most useful on the Navigation Chart portion
 bottom half! of the Prototype?

Q-16. ln comparing the conventional chart with the prototype, did you dislike any of the
prototype features?
1. no

2. yes  please specify or explain!



Part2b. Nowlet'sexarninetheEnvironrnentalandB in Inform ionMa
Panels which are situated on the top left portion of Sides A and B.

Specific information themes are represented on the supplemental map panels found on
the top left portion of Sides A and B. They include:
�! anchora es brid es and boat ram, on Panels 3-A and 4  Side A!, and Panels 1, 2, 3-B

and 7  Side B!;
�! sea ~s shown two ways, as 'continuous or patchy' on Panel 3-A  Side A! and Panels

3-B and 5  Side B!, and only as 'general presence' on Panel 1  Side 8!;
m~an ove on Panels l and 3-B  Side B!;
shellfish harvestin cate pries on Panel 4  Side A!;
d~ezones, shown in two ways. as supplemental map information on Panel 2, and as
navigation chart information on Panel 5  both on Side 8!;

�! ~sed zones on Panel 6  Side A!

Q-16. How many times did you refer to the Environmental and Boating Map Panels during the
February - April test period?
l. I did not use this information during the test period
2. 1-3 times

3. 4-6times
4. 7-10 times
5. more than 10 times

Q-17. In general, do you think environmental and boating information should be included on
the chart?  Please circle number that best represents your answer,!
l. yes, as represented on the prototype, on separate map panels, is good
2. yes, but this information should be included on the main navigation chart
3. no, because this information should be available from other products
4. no, because this information is not relevant to my boating needs
5. no opinion

Q-18. Is the anchora e brid e and boat itm information of sufncient detail and is it
presented adequately?  Please mark an 'X' in the box that best describes your answer
and specify any additional information needs.!



Q-19. Should s~ef~ra information be shown on the chart?  Please circle number that
best represents your answer.!
1. yes, l like the distinction between patchy and continuous
2. yes, but the distinction between patchy and continuous is not necessary
3. yes, but sea grass should be portrayed on the 'navigation' portion of the chart
4. yes, but, I would like to see it represented by  fill-in
5. no, this is unnecessary information

Q-20. Should ~sncarove information be shown on the chart?  Please circle number that
best represents your answer.!
1. yes, l like the manner in which it is presented
2. yes, but mangrove should be portrayed on the 'navigation' portion of the chart
3. yes, but, I would like to see it represented by  fill-in
4. no, this is unnecessary information

Q-21. Should sh INsh harvestin information be shown on the chart?  Please circle
number that best represents your answer.!
1. yes, 1 like the manner in which it is presented
2. yes, but, 1 would like to see it represented by  fill-in
c. no, this is unnecessary information

Q-22.23 tdg I 2th igd~h ti thd thy I td
fathom intervals, e.g., 6, 12, 18, 24, 30 ft depths; in nearshore shallow water
areas, an additional 3 ft. line may be shown as well. Water depths less than 6 ft
~ I ghlght&hy I ti t. 2 h id~dtl * I 2 I y d'liPI
circle number that best represents your answer.!
1. conventional navigation chart display is adequate, both the 6 ft interval lines

and the less than 6 ft color tint
2. depth lines should be increased on the navigation chart to show every 3 ft

interval in shallow water areas, and, two depth zones should be color tinted:
the 0 to 3 ft, and the 3 to 6 ft

3. all depths less than 12 ft should be shown by graduated color tints at 3 ft
intervals to supplement spot soundings on the navigation chart, as in Pane! 5

4. depth zones should be shown on a supplemental map, as in Panel 2

Q-23.gh Id~I h I I d.iPI iN I thtt
represents your answer.!
1. yes, I hke the manner in which it is presented
2. yes, but, 1 would like to see it represented by  fill-in
3. no, this is unnecessary information



Q-24. ls there any other information  theme! you would like to see represented on the
supplemental map panels?  Please circle number that best represents your
answer.!
1. no

2. yes  Please specify!

Q-25. Please characterize the readability' of the information on the Environmental and
Boating Map Panels  top left portion on Sides A and 8!.  For the panels listed on
each row, mark an 'X' in the box that best describes its readability.!
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Q-26. Please rate the 'usefulness' of the information on the Environmental and Boating
Information Map Panels  top left portion on Sides A and B! of the Prototype
Chart. Apply a scale of 1 to 9, with 1 being the most useful.  For the panels
listed on each row, circle the appropriate number that best describes the
usefulness of the information.!

Part 2c. Now, let's examine the Su lemental Boatin lnfarmati n Tabl and
Diacirams, which are placed on the top right portion of Sides A and S, as well as
within the area of the Navigation Chart  bottom section! an Side A, and in the
space between the Navigation Chart and Map Panels on Side B.

Information is represented in tables and diagrams and includes:
~!! !! ! pp gl !Sd A!. d~! ~ I '!!!! ! pp I !! !!!id B!
b o a e dia rams, shown three ways, as: U.S. Aids to Navigation System, detailing
lights, colors, and shapes of marks  Side B, mid-upper section!; Fictitious Nautical
Chart, showing nighttime characteristics in relation to channel location  Side A, mid-
upper right!; and Visual Buoy Guide, illustrating daytime characteristics of buoys
shown on the Fictitious Nautical Chart  Side A, mid-upper left!;
navi tionrul sdia ram, describing vessel crossing andovertaking situation, flags
for vessel manuverability, and weather pennants  Side B, upper right!

and nnant  Side A, upper right!;
~tide table  Side S, mid-upper left! and tid l current table  Side A, lower left inset on
Navigation Chart Panel!, as shown on the conventional chart.



Q-27. In general, should these tables and diagrams be included on the chart?  Please
circle number that best represents your answer.!
1. yes, as represented on the prototype, is good
2. no, because this information should be available in other products
3. no, because the information is not necessary

Q-28. Is the information in these tables and diagrams necessary, and is it presented
adequately?  Please evaluate each table-diagram theme by marking each row
with an 'X' that best describes your response, and specify any additional
information needs.!

Part 2d. We would like to know your opinion regarding the format of the
Prototype Chart

The conventional small-craft chart is 20" x 60" with a doubie-fold. The prototype is size
30" x 60" with a triple-fold. Both chart products fold to 5" x 10" size.

Q-29. Is the prototype chart size acceptable'? In other words, can you manageably fold
it and use it in the cockpit of your boat?  Please circle number that best
represents your answer.!
1. yes
2. no

3. no opinion



Q-30. If you answered 'no' to question 28, would a 'track ticket' format be more
suitable? The 'track ticket' is a progressive book chart of large sections of the
waterway, at large-scale  small area with more information!, which would be
rendered with traditional charts and in imagery. Side-bars, along the page
boundaries, would contain additional information, like oblique and ground level
photography of bridges, anchorages and other prominent features, information
about facilities and boat ramps, boater educational panels, and local
environmental information.  Please circle number that best represents your
answer.!
1, yes
2. no

3. no opinion

Q-31. Did your use of the Prototype Photo-Chart affect the quality of your boating
activities during the February - April test period?  Please mark an 'X' in the box
that best describes your answer for each item below.!

PART 3. NOW, WK WOULD LIKK YOU TO KVALUATK THK OTHKR
BOATKR INFORMATION PRODUCTS WK PROVIDKD TO YOU

Part 3a. The next several questions seek your evaluation of the fold-out~ ~
 Pocket Guide! publication "Recreational Opportunities for the Boat:
Sarasota Bay Blueways".

r

Q-32. How many times did you refer to the Pocket Guide during the test period?
 Please circle your answer number.!
1. I did not use this map during the February - April test period
2. 1-3times

3. 4-6 times
4. 7-10 times

5. more than 10 times
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Q-33, The map in the Pocket Guide shows boating resources and facilities. Please rate
this information from the most useful �! to the least useful  9!.  For each feature
listed below, circle appropriate number.!

Q-34. Would you prefer to see this information?  Please circle answer number.!
1. as features on future editions of NOAA's Navigation Chart
2. as other NOAA boater map publications
3. as other commercially available boater publication
4. no opinion

Q-35. On a scale of 1 to 9, with 1 being the highest, please rank the overall relevance
of the map information in the Pocket Guide.  Circle your answer number.!

High Medium Low
1 2 3 4 5 6 7 8 9

Q-36. lf your answer to Question 34 is in the 6-9 range, please explain?

Q-37. The revere side of the Pocket Guide contains short descriptive commentaries on
marine resources, wildlife and bay habitats. How many times did you refer to this
environmental information during the test period?  Please circle your answer
number.!
1. l did not refer to this information during the February - April test period
2. 1-3 times

3. 4-6 times

4. 7-10 times
5. more than 10 times



Q-38. On a scale of 1 to 9, with 1 being the highest, please rank the overall relevance
of the descriptive commentary information in the Pocket Guide.  Please circle
your answer number.!

High Medium Low
1 2 3 4 5 6 7 8 9

Q-39. Did your use of the map and commentaries in the Pocket Guide affect any of the
following boating practices during the February - April test period?  Please mark
with an 'X' the appropriate answer for each item below.!

Part 3b. The following questions deal with the six place-
matmized photomaps of specific waterways and
anchorages  Place-mats!.

Q-40. Which Place-mats did you use during the February - April test period?  Please
circle all answers that apply!
1. l did not use these materials during the February - April test period
2. Big Pass/Otter Key Anchorage, Sarasota Bay
3. Boca Grande/Grande Bayou Anchorage, Charlotte Harbor
4. Buttonwood Harbor, Sarasota Bay
5. Emerson Point and DeSoto Point Anchorage, Manatee River
6. Longbeach/Longboat Pass Anchorage, Sarasota Bay
7. Sarasota Island Park Anchorage, Sarasota Bay

QR1. Would you prefer to see this information?  Please circle answer number.!
1. as standard features on the NOAA's Small-Craft Navigation Chart
2. as other NOAA boater map publications
3, as commercial guide books
4. no opinion

Q-42. On a scale of 1 to 9, with 1 being the highest, please rank the overall relevance
of the Place-mats information.  Circle your answer number.!

High Medium Low
1 2 3 4 5 6 7 8 9
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Q-43. If your answer to Question 41 is in the 6-9 range, please explain?

Q~. Did your use of the place-eats affect any of the foiiowing boating practices during
the February - April test period?  Please mark with an 'X' the appropriate answer
for each item below.!

Part 3c. The following questions concern the publication "A Guide to
Anchorages in Southwest Florida"  Anchorage Guide!.

Q<5. How many times did you refer to the Anchorage Guide during the February - April
test period?  Piease circle your answer number.!
1. I did not use this map during the February - April test period
2. 1-3times
3. 4-6 times
4. 7-10 times

5. more than 10 times

Q-46. On a scale of 1 to 9, with 1 being the highest, please rank the overall relevance
of the Anchorage Guide information.  Please circle answer number.!

kigh Medium Low
1 2 3 4 5 6 7 8 9

Q-47. If your answer to Question 45 is in the 6-9 range, please explain?
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Q-48. The Anchorage Guide contains a number of features.  We ask you to please rate
the usefulness of each of the main features on a scale of 1 to 9, with 1 being the
highest.!

Q-49. lf your answers to Question 47 are in the 6-9 range, please explain?

Q-50. Did your use of the Anchorage Guide affect any of the following boating practices
during the February - April test period?  Please mark with an 'X' the appropriate
answer for each item below.!

Part 3d. The following questions concern the Fforida Sea Grant
web site for Southwest Florida Anchorages
[http:IIflseagrantorgIAnchor.htm]  Anchorage Web Site!

Q-51. Do you have access at home to a computer and the internet?  Please circle your
answer number.!
1. yes
2. no
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Q-52. How many times did you access the Anchorage Web Site during the test period?
1. I did not use this during the February - April test period
2. 1-3times

3. 4-6 times

4. 7-10 times

5. more than 10 times

Q-53. On a scale of 1 to 9, with 1 being the highest, please rank the overall relevance
of the Anchorage Web Site information.  Circle your answer number.!

High Medium Low
1 2 3 4 5 6 7 8 9

Q-54. If your answer to Question 52 is in the 6-9 range, please explain?

Q-55. The Anchorage Guide contains a number of features,  We ask you to please rate
the usefulness of each of the main features on a scale of 1 to 9, with 1 being the
highest.!

Q-56. If your answers to Question 54 are in the 6-9 range, please explain?

Q-57. Do you have suggestions on how the Anchorage Web Site can be improved?
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Q-58. Did your use of the Anchorage Web Site affect any of the following boating
practices during the February - April test period?  Please mark the an 'X' the
appropriate answer for each item below.!

PART 4. OTHER COINNNKNTS

Q-59. We would be pleased to receive any general suggestions for improving the
prototype chart and other map and guide materials.  Please specif'y the product
you are referring to when providing comments.!

Q-60. Would you be interested in participating in any focus group workshops or other
activities of limited scope we may conduct to finalize any improvements in the
information products'
1. yes
2, no

PLEASE RETURN THE EVALUATION QUESTIONNAIRE, ANO YOUR
VOLUNTEER TRIP LOG, IN THE KNCLOSKQ POSTAGE-PAIO ENVELOPE
THANK YOU AGAIN FOR YOUR COOPERATION
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May 20, 1999Dear boat owner:

Thank you again, for your participation in this important project.

Sincerely,

Gustavo Antonini

Professor and Project Senior Scientist

A final product evaluation questionnaire was mailed to you several weeks ago.
Many thanks to those 100 or so of you who have already returned your trip logs
and product evaluations. This postcard is simply a reminder of the importance of
completing and returning the trip log and final product evaluation. Your name was
drawn by way of scientific sampling. Every boat-owner registered in Manatee,
Sarasota and Charlotte Counties, had an equal chance of being selected. This
means that each of the 480 volunteers in this study represents about SO boaters
using these waters. In order for the study to be truly representative of all boaters
in the three county area, it is essential that each boater who volunteered to
participate return their evaluation questionnaire and trip log. We place great
importance in receiving the results of your evaluation. Please contact us by email

t ii     I.&   y    � 2! 392W233 ~ y q
another evaluation form.



First Name Last Name
Title

Address

City State Zip

October, 1999

Dear

it is a pleasure to send you this complimentary copy of Florida Sea Grant Publication
 SGEB47!, "A Historical Geography of Southwest Florida Waterways." This represents
a jointly sponsored effort of research and public education by the National Oceanic and
Atmospheric Administration  NOAA!, the Florida Sea Grant College Program, the
Coastal Services Center  Charleston, South Carolina!, and the West Coast Inland
Navigation District.

The book portrays the complex relationship between human dreams and an endlessly
changing coastal environment of southwest Florida. It unveils a century of alterations to
the coast and its waterways from Anna Maria Sound to Lemon Bay.

As a window to the past and present, this historical geography also provides insight into
the future direction of shore development and waterway use. It recognizes a growing
public awareness that the profound natural beauty of this region could easily be lost
without a widespread feeling of stewardship and continuing efforts to restore and
maintain the bay systems by public policies and private actions that foster sustainable
use. Insights gleaned from this historical, geographical perspective af the region, we
hope, can help lead us to attain a balance in which nature and people can coexist far
into the future.

Sincerely,

Jim Cato, Director
Florida Sea Grant College Program
Home Page: http;I~. FLSeaGrant,org

P.S.
Additional copies of the book can be obtained from the Florida Sea Grant College
Program, P.O. Box 110409, Gainesville, FL 32611-0409. Please enclose a check or
money order payable to the University of Florida in the amount of $3.00 to cover
postage and handling.



Appendix C

Methods Tables



Table l. Recreational Boats in the Study Area.

Table 2, County Distribution of Boater Profile Surveys,

Sarasota

Sample
Size by
Class

Type
VTRS
Totals Chms

Total

Sample
Size by
Class

Ore

Class

Total

Sample
Size by
Class

Sample

Proportion
 of 3006!

185 25

1,064 34
4150 250 34

879 28

21734

39214 8260 1 2193 162
5,002 31

841 23

4,907 31

1078 6,3282915 933 4,603 312
451,625Jet 1101,145 32

4 877 31

3,611
1056 375,81315 597

903 34182 621, 1 1 1 76664 252,678
791 30176 38Other 2 615 825 32

13 693898 17 394 117613 243

A: Row-boat/Gmoe/leak  motorized!
B: Sailboat  non-motorized!
C; Speed/Skifi7John/Utihty/Pontoon Boat
Jet: Personal Watercraft

D: Sailboat  auxiliary~ered!
E: Cabin~acr/J'rawler/Houseboat

Other. Unidentified Boat

Table 3. Breakdown of VTRS Boat Sample by County and Class.



Table 4. Questionnaire and Volunteer Receipt and Return Rates.

Table 5. DifFerences Between Boater Profile Questionnaires Distributed and Returned.

Table 6. Comparing Boat-Type Ratios Between Boater Profile and Product Evaluation Surveys.

C-2



Table7. Chi-Square Summary Table with Boat-Type as the Dependent
Variable.

Table 8. Chi-Square Summary Table with Education as the Dependent
Variable,

Table 9, Student-T Summary Table with Boat-Type as the Dependent Variable.



Table 10. Student-T Summary Table with Education as the Dependent Variable.

C4



Appendix D

Results Tables
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Table 3. Weighted summed scores and ranked top five reasons for selecting an anchorage locale

Anchorin Site Qual Ratin s Raw Total Wei hted Total i Ran¹2 ¹4
Sottom-Holdin i Raw Courrts 212 52 i 22 19

Wei hts 3 l
W hted Counts ' 19 2075

Storm Protection 2587 22
We hts
Wei hted Counts 970 348 120 1510

Fishi Raw Counts 215 37
Weights

1521075 1424
31 101 41

We hts
iWei hted Counts 41 1015

Scenic Bea 57 7087
W hts

285 101 1
Tra uil Raw Counts 27 67

Wei hts
160 249We' hted Counts

Bee c ombin 30Raw Counts 210
IWe' hts 5 t 4 3

152 120 116
Swimmi 15 17241

lWei hts
W ' hted Counts 175128 41 517

13Environmental 13123 28
'Wei hts
lWei hted Counts
Raw Counts 1410 25 41
W ' hts

260 i f0We' hted Counts 75 41
14Marina, uel, um 18

15
Local H I' i Raw Counts 23 72

Wei hts 3
We' hted Counts 18

6315 12

We' hted Counts 21 2024 170 13
Access to Su ies 1817

4 3
22 1651 14

10 3713
iWei hts

20 26 15
2

We' hts

8716 16Wei hted Counts 15 18
4 l 5 2'lS rn

We hts
1724 57Wei hted Counts 15

5Raw Countsher  divin
4
8 41

Din h Saiii Raw Counts
;Wei hts

16 19Wei hted Counts '
Raw Counts

20Wei hted Counts ' 0
Salk' rdin Raw Counts

We' hts 5
20We' hted Counts

Opportunities

Clean Water

Conditions

Isolation

Access to Shore
Entertainment

'Wei hted Counts
~ aw Counts

'Wei hts
'Wei hted Counts

Raw Counts
Weights

IWe' hts
'Wei hted Counts

5
5

60
10

0 4

3
108

2
62
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Table 8. Boating activities by on-the-water boating time  hours! during the March - May season

First Choke Second Choice Tbird Choke

Boat

Hours
NBoat

Hours
NBoat

Hours
Boat

Hours
Percent Mean

Boat.
Hours'

Day Sailing 1988.23 139 446.21 17 10749,85 11.87 44.06
8315.41

20206.8

8

254 5609.80 170 3538.52 106 29355.20 32.40 55,78

364.15 10 232.77 32Day Racing 1433.79 1.58 29.26
836.87

86,70 4Ocean

Racing
2.40 120.60 .13 17.22

31.5

Deep Sea
Fishing

83 9817.68444.61 112 1127.19 61 10,84 38.35
8245.88

21406.8

3

226 5430.22 146 28373.93 31,321536.88 95 60.75
inshore

fishing

Diving-
Sightseeing

726.34 25 1156.60 63 2752.74 3.04 28.38
869.80

767.51 16 266.42 14 1163.24 32,30
Dhing-
Fishing

1.28
129,31

32.5514.76 3 310.71 7 325.47 .36Wreck-

Diving

452.29 42 1498,99 18.97649.77 21 1,65Speed-
Boating

16
396.93

21.28296.83 17 1063.95342.99 24 l. 17Water-

Skiing 424.13

39.102698,18 2.98308.21 2915 574.13 25Canoeing
1815.84

1.37 27.011242.551242,55 46Other

90596.17 99.99 46.7010917.58 53062679,3

8
16999.21 695715Total

D-5

'Mean Boating Hours are computed by sununing the number of respondents citing Grst, second and third choices
for each activity and then dividing this number into the total number of boating hours for each activity. For
example, 10,749.85 hours were spent day-saihng by 244 respondents. The value of 44.06 hours was derived bv the
following computation: 10,749.85/244 = 44.06.
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Table 12. Readability of the navigation panels on the prototype chart

Table 13. Usefulness of the navigation panels on the prototype chart

0-9



Table 15. Usefulness of the environmental and boating information panels on the
prototype chart

Panel Description ScorelD Number

3-a  Side A! 66.67Patchy/continuous sea grass; marsh; anchorage, ramp,
bridge symbols

SheIIsh harvesting 58.954  Side A!

Speed zones 62.396  Side A!

General sea grass; mangrove; anchorage, ramp, bridge
symbols

67.581  Side B!

66.672  Side 8! Depth zones � ft. contour interval!; anchorage, ramp,
bridge symbols

Patchy/continuous sea grass; anchorage, ramp, bridge
symbols

70.703-b Side B!

Patchy/continuous sea grass5  Side B!

Anchorage, ramp, bridge symbols 65.037  Side B!

Table 14. Readability of the environmental and boating information panels on the



Table 16. Usefulness of Other Boating Information Products

' Place-mats were not included in this evaluation



Table 17. Summary statistics for natural resource variables

Sparcity constraints invoked which may make the analysis suspect  see Allethods
section findings!
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Dependent Variable Independent Variable SignificanceAlpha

Vessel Type Banana

0.43 NSS

0,19 NSS

0.002 SS

Preferred Boating Activity NSS

NSS

Cap

0,85 NSS

0.91 NSS

0.42 NSS

Boater Training NSSBanana 0.18

Beer Can 0.45 NSS

Cap

NSS

0.72 NSS

0,75 NSS

0.84 NSSNumber Years Boat Owner

0.34' NSS

0.45' NSSCap

NSS0.31

NSS0.18

SS

0.42 NSSAge of Respondent

NSSCap

0.83 NSSBeer Can

NSS0,96

0.58Head Flushed

Sparcity constraints invoked which may make the analysis suspect  see Methods secbon findings!

Table 19. Summary statistics for pollution variables

Plastic Bag

Oil Sheen

Head Flushed

Banana

Beer Can

Plastic Bag

Oil Sheen

Head Flushed

Plastic Bag

Oil Sheen

Head Flushed

Banana

Beer Can

Plastic Bag

Oil Sheen

Head Flushed

Banana

Plastic Bag

Oil Sheen

0.347 NSS

0.032 SS



Table 20. PoHution responses
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