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PUBLISHER'S FOREWORD 

In an effort to begin the accumulation of data on the benefits resulting from the 
activities of Galveston Bay and depending upon its resources, the Texas Water Quality Board 
and the Bureau of Business Research at The University of Texas at Austin entered into an 
interagency contract for a study of the area which would supplement the research already 
accomplished in the development of cost data with research focusing on benefits. 

Benefits data are more subjective than cost data, and for that reason more difficult of 
achievement in reliable estimates. The data presented in this study, though not ideally 
objective, represent a beginning for the development of decision models needed by 
water-resource managers. 

Activities and Resources of the Galveston Bay, No. 33 in the Bureau of Business 
Research Area Economic Surveys, is part of the Galveston Bay Project in the Galveston Bay 
Work Plan of the Texas Water Quality Board. The study was prepared by Dr. Gary L. 
Holstrum, assistant professor of accounting at The University of Texas at Austin, with the 
assistance of W. Reed Williams. 

It was edited by Dr. Graham Blackstock. The text was composed by Mrs. Mary Ann 
Gready and Mrs. Linda Brenner on an IBM MT/ST Composing System. Offset printing was 
done by Robert L. Dorsett and Daniel P. Rosas. Charles W. Montfort prepared the maps and 
other figures. 

December 1971 
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Director 
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PREFACE 

The literature on water pollution and water-resource management is rich in conceptual 
mathematical models designed to accept hypothetical cost and benefit data as inputs and to yield 
optimal decisions as outputs. Although considerable research has been devoted to the 
development of cost data to be used in the decision models of water-resource managers, very 
little research has been conducted to develop data about the benefits of water resources. In most 
situations the cost data have been given greater emphasis than data on benefits, because the cost 
data are more objective in the sense that several independent researchers are likely to produce 
cost estimates which are more homogeneous than estimates of benefits. For this reason 
researchers have been unwilling to hazard estimates of the economic benefits of water resources. 
This study is an initial step toward supplying data on the benefits associated with activities and 
resources of the Galveston Bay. Many of the estimates are not as objective as one would hope for 
in an ideal sense. Other researchers may develop estimates which differ considerably, perhaps, 
from those developed in this study. The dispersion in estimates of benefits, however, seems 
inherent (1) in the nature of the problem and (2) in the fact that no definitive set of generally 
accepted water-resource valuation principles exists. 

A strict constraint on funding proved to be a significant limitation on this study. 
Consequently, activity estimates for th.e study were limited, in most cases, to independent 
surveys which had already been conducted by various organizations, but which had not been 
brought together, analyzed, or aggregated in such a manner as to provide meaningful information 
on the total activities and resources of the Galveston Bay. For some activities and resources the 
relevant studies were very current; for others the most recent surveys were as old as 1964. 

For example, a survey of fishing activity was conducted by the Texas Parks and Wildlife 
Department in 1964. A new survey of fishing activity as a part of this study was not made 
because its cost, which would have exceeded the funding constraint, prohibited it. The 1964 
survey was employed, therefore, as a surrogate estimator of 1971 fishing activity, but only after 
several interviews indicated that no evidence supported the possibility that significant changes in 
fishing activity had occurred since 1964. The reader of this study should be alerted, however, to 
the fact that several informal interviews are not as reliable and val.id a measure as a new survey 
would have been. The fishing activity in 1971, consequently, may have deviated considerably 
from the estimate based upon the 1964 survey. 

The aggregated valuations which result from this study are based upon data obtained at 
various dates from 1964 to 1971. Although this procedure is justified on the basis of cost 
feasibility, the reader should be warned of the potential inaccuracy which may have resulted. . 

This study is thrust into the context of this researcher's "no man's land." The justification 
for such a study, however, lies not so much in the neatness, rigor, and objectivity of the 
methodology as in the relevance of the resultant estimates for the decisions required of those 
charged with the responsibility for managing the water resources of the Galveston Bay and in the 
cntical importance of these decisions for the millions of people who are directly or indirectly 
affected by them. It is the hope of the author that this study will contribute to the development 
of water-resource valuation estimates which will enhance the quality of these decisions. 

xv 

Gary L. Holstrom 
The University of Texas at Austin 
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1. INTRODUCTION 

Recently much attention has been focused upon the development and protection of 
environmental resources. Conflicts have often developed between groups predisposed in favor of 
industrial development and groups favoring stringent ecological controls. As a result, both groups 
have offered politically and emotionally charged arguments which have obscured many of the 
basic issues and ignored the more rational approach of cost-benefit analysis. Application of 
cost-benefit analysis has suffered because the various uses of the Galveston Bay waters interact in 
such a way that it is extremely difficult to determine a value for a given use without 
simultaneously considering the effect (whether complementary or conflicting) which this usage 
has upon other uses. As a precursor to a meaningful cost-benefit analysis of an interactive system 
such as the Galveston Bay, it is often helpful to view the system in a simplified and stabilized 
context. In this sense the study discussed in this report views each use or resource in a static, 
noninteractive sense. For example, the value of water usage for commercial fishing is itiitially 
viewed without reference to any benefits or disadvantages this particular usage may entail for 
contact recreation, mineral extraction, or other uses. 

The purpose of the study is to analyze the value of the waters of the Galveston, Trinity, 
East, and West Bays. Unless stated otherwise, the combined waters of these four bays are referred 
to as the Galveston Bay waters, or the Galveston Bay. The study consists primarily of ( 1) 
establishing categories of uses of the Bay waters, (2) determining and mapping the level of 
activity and geographic concentration of usage in each category, and (3) assigning feasible 
valuation estimates to each usage category. In addition to these primary functions, this report 
also discusses the types of decision-oriented analyses to which the data may be applied, and the 
projections off uture trends which may affect usage of the Bay waters. 

SCOPE AND LIMITATIONS OF THE STUDY 

The major constraint in the scope of this study is the severe limitation of funds. This 
limitation prevented designing and administering questionnaires, surveys, or other methods of 
gathering new data. Because of this constraint the study was viewed as an initial attempt to pull 
together, to analyze, and to aggregate, where possible, existing but fragmentary data in a manner 
that would be helpful in estimating the value of the Bay waters for various uses. As the reader 
reviews the report of this study it will become apparent that different aspects of the data were 
gathered at different points in time, ranging from the mid-sixties to the present. This time 
vanation may adversely affect the accuracy, reliability, and validity of the estimates of aggregated 
valuations of current and future activities of the Galveston Bay. In every case, however, the 
objective of this study was to utilize the most current and relevant data available. 

In the estimation of recreation activity the Comprehensive Planning Division and the Inland 
and Coastal Fisheries Divisions of the Texas Parks and Wildlife Department provided much 



valuable and capable assistance. More precise estimates of the various recreation activities 
occurring on the Bay waters should be available when the analysis of a survey of household 
demand for outdoor recreation in Texas is completed by the Parks and Wildlife Division. 

The very wide range of possible valuations of recreation on the Bay waters is partially 
attributable to the fact that the more definitive and precise estimates of recreation activity were 
not yet available, and partially attributable to the divergence in valuation methods which have 
been developed and meaningfully applied to similar studies of recreation value. 

CATEGORIES OF WATER USES 

The three primary categories of benefit-producing activities are those related to ( 1) 
recreation, (2) natural resources, and (3) industry and commerce. 

Recreation is defined to include only activities for which the Galveston Bay waters are 
essential. Thus three functions are investigated in the recreation category-sport fishing, contact 
recreation, and boating (including sailing). Some activities which are normally considered 
recreation and which are practiced in the immediate vicinity of the Galveston Bay are omitted 
because they do not occur on Bay waters. For example, camping is a very popular activity in the 
Bay area, but since it could qe enjoyed without the Bay waters, which function only to enhance 
pleasure in camping, this activity is excluded from the study. 

The second major area of benefit-producing activity concerns natural resources. Here, too, 
the only factors considered are those whose production relates directly to the Bay waters. For 
example, the extraction of sand in the northern part of Harris County has little effect on the 
Galveston Bay and is therefore excluded. On the contrary, other retrieval activities, such as oil 
and gas production, which constitutes a large portion of the value of the natural resources 
associated with the Galveston Bay area, could affect the Bay waters through oil leaks or other 
contingencies. Thus only the natural resources. and related retrieval activities which can be 
directly related to the quality of the waters are included. 

The final category of activities relates to commercial and industrial uses. Two 
activities-commercial fishing and transportation-dominate the industrial-activity category and 
account for a majority of the benefits contributed by the Bay to industry. Both of these activities 
are discussed. 

2 
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2. RECREATION ACTIVITY 

In accord with the limitations established for inclusion of activities in this study, only the 
recreational activities for which the Bay waters are absolutely necessary are considered in the 
analysis for this category. The first stage of analysis consists of plotting the location of many of 
the land facilities which act as a basis for the water-recreation activities. Once the general basis 
for the recreational activities is mapped, each activity is further delineated and assigned a value 
estimate based on the benefits imputed to be received by the participants. 

LOCATING THE WATER-RECREATION FACILITIES 

Figure 2 plots the public-access points from an inventory of public-access points made in 
1967 by the Parks and Wildlife Department. Many of the water-access points were not included 
in this survey because of ( 1) the rapid turnover of establishments offering Bay-water access to the 
public and (2) the exclusion of access points limited to private usage. 

In Figure 2 each facility is plotted at approximately the physical location indicated by the 
Parks and Wildlife Department survey. Because of the small scale of the map, however, only the 
general location can be indicated. The individual facility i~ designated by a two-part symbol. The 
initial letter indicates the county in which the facility is located and the latter numerical element 
allows the reader to utilize Table 1, which indicates the type of services offered each 
public-access facility. 

The distribution of recreation facilities is meaningful in several ways. First, the recreation 
facilities tend to cluster around the higher-population centers. For example, a large number of 
facilities are found on Eagle Point. The supporting community for the recreation facilities on 
Eagle Point is San Leon. The town is not a large community, but it is readily accessible to larger 
population centers. 

The second factor which appears to account for the location of the recreational facilities is 
the quality of the water. Although one would expect more recreation areas closer to the large 
metropolitan center of Houston, only nine Bay-access recreation points are cited in Harris 
County. Three of the nine are in the Clear Lake area, which is a considerable distance from 
Houston. The most likely explanation for the small number of facilities on the portion o( the Bay 
closest to Houston is the quality of the water. Thus the two most readily apparent reasons for the 
distribution of the recreational areas are (1) the accessibility to population centers, and (2) the 
quality of the water. 

ALTERNATIVE METHODS OF VALUING WATER RECREATION 

On the basis of the methods available for valuing water recreation it is more appropriate to 
view the resultant valuation as an interval rather than a precise point. Of the several alternative 
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Table 1 

FACJLITffiS AVAILABLE AT WATER·ACCESS POINTS 
ON TIIE GALVESTON BAY 

Camping and Services Boating Available 
picnic facilities and supplies facilities fishing 

Facil- Pub- Fish- Im- Unim-
ity* lie Trail- Drink- Pie- Cook- Fish- ing Res- proved proved Out- Boat Pier Bank Wade Boat 
syrn- park Cab- er Tent Rest ing nic ing Grocer- Gas ing Ii- tau- launch launch Boat board stor- fish- fish· fish- fish-
bol area ins spaces sites rooms water tables grills ies and oil Bait tackle censes rant sites sites rental rental age ing Ing ing ing 

C I x x 
C2 x x x x x x x 
c 3 x 
C4 x x x x x x 
c 5 x x x x 
c 6 x x x x x x x x 
c 7 x x x x x x x x x 
c 8 x x x x x x x x 
c 9 x x x x 

0\ ClO x 
Cll x x x x x x x 
H 1 x x x x x x x x x x 
H 2 x x x x x x x x x 
H 3 x x x 
H4 x x x x x x 
H 5 x x x x 
H 6 x x x x x x 
H 7 x x x x x x x x x x x x x x x x x 
H 8 x x x x x x x x x 
G 1 x x x x x x x x x x x x 
G 2 x x x x 
G 3 x x x x 
G 4 x 
G 5 x x x x x x x x x x x x 
G 6 x x x x x x x x x x 
G7 x x x x 
G 8 x x x x x x x 
G9 x 
GlO x x x x x x x 
Gll .X x x x x x x x 
Gl2 x x x x x 
G13 x x x 



Table I (Continued) 

Camping and Services Boating Available 
picnic facilities and supplies facilities fishing 

Facil- Pub- Fish- Im- Unim-
ity* lie Trail- Drink- Pie- Cook- Fish- ing Res- proved proved Out- Boat Pier Bank Wade Boat 
sym- park Cab- er Tent Rest ing nic ing Grocer- Gas ing Ii- tau- launch launch Boat board star- fish- fish- fish- fish-
bol area ins spaces sites rooms water tables grills ies and oil Bait tackle censes rant sites sites ren ta1 rental age ing ing ing ing 

Gl4 x x x x x 
Gl5 x x x x x x x x x x x x x x 
G16 x x x x x x x x x x x x x x x x x 
G17 x x x x x x x x x x x x x x x x 
G18 x x 
G19 x x x x x x x x 
G20 x x 
G21 x x x x x x x 
G22 x x x x x x x x x 
G23 x x x x x x x x x x 
G24 x x x x x x 

-.l G25 x x x x x x x x x x x 
G26 x x x x x x x x x x x x 
G27 x x x x x x x x 
G28 x x x x x x x 
G29 x x x x x x x 
G30 x x x x x x x 
G31 x x x x x x x x x 
G32 x x x x x 
G33 x x 
G34 x x x x x x x x x 
G3S x x x 
G36 x x x x x x x x x x x 
G37 x x x x x x x x x x 
G38 x x x x x x x x x x 
G39 x x x x x x x x x x x x x x 
G40 x x x x x 
G41 x x x x x x x x x x 



methods for valuing water-recreation activity, three methods seem particularly worthy of 
discussion with respect to recreation activities on the Galveston Bay. One of these methods 
analyzes the opportunity cost of the participant's time, the second method utilizes an estimate of 
average expenditure per hour of recreation activity in the United States, and the third method 
reflects the participant's willingness to pay for the activity. The opportunity cost of time spent in 
recreation activities (or other leisure activities) can be measured as the benefits foregone by not 
engaging in the next best alternative activity. An alternative to the allocation of time to water 
recreation is to use it in commercial or wage.oearning activities. The allocation of time to 
recreation instead of wage earning entails the foregoing of a participant's wages for the duration 
of the recreation activity. Consequently, a reasonable surrogate for the opportunity cost per hour 
of recreation activity is the average hourly wage of the participant, which could be estimated to 
be the same as the average wage of federal employees-$3.88 per hour in 1968. 

Some researchers believe that recreation activity should be valued on the basis of gross 
expenditures for the activity. In a recently published study the relation between recreation 
expenditures and the opportunity cost of time spent in recreation was analyzed. The latest data 
in that study showed that recreation expenditures averaged 70 percent of the opportunity cost of 
time spent in leisure in the United States. 1 Applying this estimate to the estimated average 
opportunity cost per leisure hour ($3.88) results in an estimated recreation expenditure of $2.72 
($3.88 x . 7 = $2. 716) per hour of recreation activity. 

The third method, which values a recreation activity by the willingness of participants to 
pay for the activity, seems appropriate for nonmarket outdoor recreation such as that provided 
by the Galveston Bay. Such recreation, though very valuable to participants, may not entail 
actual monetary expenditures because this form of water recreation cannot be conveniently 
packaged and sold by private entrepreneurs to consumers in a conventional market-place manner. 
Although some people may suggest that a market value for water recreation is established when a 
private entrepreneur charges recreationists a fee in connection with water recreation, a more 
thorough analysis usually reveals that the fee is for marketable facilities such as water access, 
campgrounds, fishing piers, or boat docks rather than for the Bay waters per se . Consequently, a 
valuation of the waters on the basis of gross expenditures for water recreation is much less 
appropriate than a valuation based upon measures of the willingness of participants to pay for the 
nonmarket resource rather than be deprived of its use. Although the scope and funding of this 
study did not allow the conduct of a survey to measure the willingness of Galveston Bay 
recreationists to pay for water recreation, several studies have been conducted in situations 
analogous to that of the Galveston Bay to estimate the willingness of consumers to pay for public 
water-recreation activity. The valuations developed in these other studies seem applicable to this 
study. 

In an attempt to determine the willingness of recreationists to pay for recreation activity in 
the wooded Pittston area of Maine, near Moosehead Lake, two independent methods of 
estimation were used. The methods involved interviews with a sample of 185 recreationists 
selected from the estimated l 0,300 users of the public recreation facilities. Each method yielded 
an estimated average willingness to pay of approximately seven dollars per household visit.2 

l John D. Owen, The Price of leisure (Montreal: McGill Queen's University Press, 1970), pp. 148-150. 
2Robert K. Davis, "The Value of Outdoor Recreation: An Economic Study of the Maine Woods" (Ph.D. 

thesis, Harvard University, 1963), cited in Jack L. Knetsch and Robert K. Davis, "Comparisons of Methods for 
Recreation Evaluation," Water R esearch , ed. by Allen V. Kneese and Stephen C. Smith (Baltimore: 
Johns-Hopkins Press, 1966), pp. 125-142. 
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Figure 2 

Water-Access Points of the Galveston Bay Area 
Keyed to Facilities Shown in Table 1 
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Figure 3 

Distribution of Sport- Fishing Pressure during the 
Galveston-Trinity Bay Sport Fishery Survey, 1963-1964 
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Other studies have indicated more conservative estimates ranging from one dollar to five dollars 
per day of recreation activity. 3 

SPORT FISHING 

An analysis of the value of sport fishing in the Galveston Bay area requires an accurate 
estimation of the number of man-hours spent on sport fishing. In the period from June I, 1963, 
to June 20, 1964, a representative of the Parks and Wildlife Department performed a survey of 
salt-water sports fishing in the Galveston and Trinity Bays. Using fishermen interviews and aerial 
boat counts, the investigation group was able to estimate the distribution of fishing pressure, 
which is illustrated in Figure 3. 

After the distribution of fishing pressure has been estimated the process of valuing the 
activity can begin. The valuation of Bay waters for sport fishing may be approached on the basis 
of either the number of pounds of fish caught or the number of man-hours of recreation 
provided. Basing the valuation on the pounds of fish caught should reflect the quality of the 
water as a sport-fishing area. In the study cited above it was estimated that (1) the average catch 
per angler was 1.62 fish per man-hour and (2) the pounds of fish caught per man-hour was 1.3.4 

If the poundage of fish caught is related to the average commercial value of the fish per pound, 
the value of fishing would be approximately 17 cents per man-hour. 5 Tables 2 and 3 show fishing 
activity as estimated by the Parks and Wildlife study. 

The real value of sport fishing, of course, may be significantly greater than the commercial 
value of the fish (17 cents per hour). Alternatives to relating the value of sport fishing to the 
commercial value of the fish are relating its value to the opportunity cost of the fishermen's time 
and relating it to the willingness of the fishermen to pay for the use of fishing waters. The Parks 
and Wildlife study indicates that the average trip lasted 4.6 hours. When the average wage6 is 
applied to this number of hours ( 4.6 x $3.88 = S 17 .85) the value is $1 7 .85 per individual per 
trip. If the amount of the average expenditure per hour ($2. 72) is applied, the value is $12.50 per 
individual per trip. If the willingness-to-pay estimate imputed from the other studies is applied, 
the value of a boating trip is $1 ·$5 per individual. 

Table 4 shows the alternative valuations of the waters of the Galveston, Trinity, and East 
Bays for recreational fishing. These estimates tend to be conservative because of two significant 
exclusions: fishing in West Bay and shore (dock) fishing. 

3Paul Davidson, F. Gerard Adams, and Joseph Seneca, "The Social Value of Water Recreation Facilities 
Resulting from an Improvement in Water Quality: The Delaware Estuary," Water Research, ed. by Allen V. 
Kneese and Stephen C. Smith (Baltimore: Johns-Hopkins Press, 1966), p. 207. 

41-exas Parks and Wildlife Department, "Analysis of Populations of Sports and Commercial Fin-Fish," 
unpublished job report on Project MF-R-S (Austin: Texas Parks and Wildlife Department, 1964). 

5The valuation of 17 cents per man-hour is obtained by imputing a value per pound of fish, and 
multiplying this value by the number of pounds of fish caught per man-hour. In computing an average value per 
pound of fish the value of commercial fish (exclusive of shellfish) in 1970 ($44,019) was divided by the pounds 
of fish caught (332,000). The imputed value per pound is, therefore, 13 cents ($44,019 + 332,000 = $.13). The 
per-hour value of sport fish caught is 17 cents($ .13 per pound x 1.3 pounds per hour). The commercial-fish-catch 
data for 1970 are shown in Table 9. 

6Thc average wage for federal employees in 1968 was $ 3.8 8, according to the Annual Report, Civil Service 
Commission, Pay Structure of the Federal Civil Service ( 1968). 
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Table 2 

FISHING AND ANGLER RATIOS 
FOR THE GALVESTON BAY, 1964 SURVEY 

Ratios Summer Spring Fall 

Number of fish/party 15.80 27.00 15.70 
Number of fish/angler-day 6.17 10.70 6.08 
Fish/man-hours l.35 2.15 l.36 
Pounds of fish/ angler-day 4.64 10.32 4.02 

Source: Texas Parks and Wildlife Department, "Analysis of Populations of Sports and Commercial Fin-Fish," 
unpublished job report on Project MF-R-6 (Austin, Texas: Parks and Wildlife Department, 1964), pp. 
260-261. 

CONTACT RECREATION 

Since water skiing is considered a part of boating and since there is no surfing in the Bay, 
swimming comprises all the contact recreation activity. However, information about swimming 
activities in the Bay is very sparse. Most of the individuals who were familiar with Bay-area 
activities and who were questioned about swimming activities indicated that there was very little 
swimming in the Bay. One interviewee humorously emphasized this with the statement, "If you 
see someone who appears to be swimming in the Bay, it is most likely that he merely dropped 
something from his boat and is looking for it." In a recent survey only two of forty-one facilities 
in the Galveston-Trinity Bay area offered saltwater swimming. In addition to the problem of 
water pollution, two other factors explain the small amount of swimming in the Bay: a distinct 
lack of sandy beaches associated with Bay-water access points; the proximity of the Gulf waters, 
with excellent surf and beach, which provide a convenient, competitive alternative to Bay 
swimming. 

Because of the lack of sufficient, reliable data about swimming in the Bay, no accurate, 
reliable valuation of this activity is offered at this time. The potential value of the Bay for · 
swimming, however, is significant. In 1968 a survey of household demand for Texas outdoor 
recreation was conducted, during which individuals were questioned as to the destination and 
activity for recent outings. Preliminary release of some of the findings allows a very rough 
estimation of the potential value of the Bay for swimming. 

The difficulty of working with the preliminary information is that the data are aggregated 
for selected geographic areas such as Region 25 (Harris County) and Region 28 (Brazoria, 
Chambers, Galveston, and Matagorda Counties). Since the Galveston Bay area is not designated a 
region, per se, any use of the data requires estimates of the percentage of the total activity which 
is attributable to the Galveston Bay area. The household-demand study indicates that the total 
annual number of swimming trips to Regions 25 and 28 was 7, 161,000. 

Estimating the percentage of trips dissipated in the Bay necessarily entails a great deal of 
subjectivity. The household survey of demand provides data, however, on boating and saltwater 
fishing, in addition to swimming. Consequently, it is possible to compare the boating and 
swimming data obtained from surveys on the Galveston and related Bays, per se, with the boating 
and swimming data for Regions 25 and 28. This comparison indicates that Bay boating is 4 

14 



-VI 

Number parties 
Number anglers 
Total man-hours 

Table 3 

FISH-CATCH ESTIMATES FOR THE GALVESTON BAY 
1964 SURVEY 

TIME SPENT IN SPORT FISHING 

Summer Fall Spring 

24,060 6,167 9,068 
62,557 15,875 23,534 

281,506 77,787 105,903 

CATCH BY SPECIES 

Summer Fall Spring 

Calculated Percent Calculated Percent Calculated 
Species number of total number of total number 

Spotted trout 54,947 15.5 7,018 4.3 4,240 
Sand trout 72,426 20.4 68,825 41.5 6,171 
Red fish 2,260 .6 3,974 2.4 406 
Black drum 19,970 5.6 12,701 7.7 5,066 
Southern flounder 1,201 .4 424 .2 83 
Sheepshead 3,023 .9 2,190 1.3 1,733 
Atlantic croaker 180,963 50.9 64,254 38.8 107,857 
Gafftopsail catfish 15,083 4.2 3,160 1.9 11,563 
Whiting 5,499 1.5 3,1 31 1.9 4,112 

Total 355,372 100 165,677 100 141,231 

Total 

39,295 
101,966 
465,196 

Total 

Percent Percent 
of total Number of total 

3.0 66,205 10.0 
4.4 147,422 22.3 

.3 6,640 1.0 
3.6 37,737 5.7 

.1 1,708 .3 
1.2 6,946 1.0 

76.4 353,074 53.3 
8.2 29,806 4.5 
2.9 12,742 1.9 

100 662,280 100 

Source: Texas Parks and Wildlife Department, "Analysis of Populations of Sports and Commercial Fin-Fish," unpublished job report on Project MF-R-6 
(Austin, Texas: Parks and Wildlife Department. 1964), pp. 260-261. 



Table 4 

ALTERNATIVE VALUATIONS OF FISHING IN THE GALVESTON BAY 
1964 SURVEY 

Valuation method 

Commercial value of 
fish 

Opportunity cost of 
time spent 

National average 
recreation expen
diture per hour 

Willingness-to-pay 
estimates 

Source: Table 3. 

(Exclusive of West Bay and shore fishing) 

Units of 
activity 

465,196 hrs. 

465,196 hrs. 

465,196 hrs. 

101,966 person 
trips 

101,966 person 
trips 

a) 

b) 

Value 
per unit 

$ .17/hr. 

3.88/hr. 

2.72/hr. 

1.00/person 
trip 

S.00/person 
trip 

Range of total value 

$ 79,083 

1,804,960 

1,265,333 

101,966 

509,830 

percent of the total boating in Regions 25 and 28, and that saltwater sport fishing in the Bays is 
0. 7 percent of the total for Regions 25 and 28. 

Applying this 0.7-percent saltwater-fishing estimate to total swimming for the Regions 
(7,161,000 trips) produces an estimate of 50,127 swimming trips to the Galveston and related 
Bays. Assigning a value to a family swimming trip is somewhat arbitrary. Since more than half of 
the trips, however, are for a duration in excess of one day, an assigned value of $5 to $20 per 
family trip seems to be reasonable. On this basis the potential value of the Bay for the 50, 127 
family trips would be from $250,635 to $1,002,540. 

Interviews with people familiar with Bay activities indicated that the portion of swimming 
attributable to the Bay from Regions 25 and 28 does not exceed the portion of sport fishing 
attributable to the Bay from these regions (0.7 percent). The final results of the survey of 
household demand for outdoor recreation by the Parks and Wildlife Department should add 
considerable accuracy to this estimate of swimming activity. 

BOATING AND SAILING 

Boating-including sailing-is a popular recreational activity. Table 5 indicates the 
composition of boat registrations for the counties associated with the Bay area and gives an 
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....., 
County Total Under 16' 

Brazoria 4,093 2,711 
Chambers 639 377 
Harris 44,186 24,244 
Liberty 1,012 708 
Galveston 5,361 2,914 

• Includes only boats with motors. 

Table 5 

BOAT REGISTRATIONS IN COUNTIES 
ASSOCIATED WITH THE GALVESTON BAY, 1971 * 

Power source 

Inboard 
Size or 

Over inboard-
16-26' 26-40' 40-66' 65' Outboard outboard Pleasure 

1,262 113 6 1 3,674 395 3,899 
234 28 0 0 561 69 536 

18,558 1,239 132 18 37,990 6,018 43,116 
290 14 0 0 940 70 944 

2,173 256 16 2 4,523 823 4,657 

Source: Boat Registration Division, Texas Parks and Wildlife Commission. 

Use 
Commercial 

Commercial no 
Livery fishing fee 

38 97 57 
12 54 20 

215 299 43 
2 48 0 

151 241 11 7 



indication of the potential usage of the Bay waters for boating. By the use of personal interviews 
in the area a fairly accurate estimation of the usage of Bay waters for boating and sailing can be 
made. Table 6 indicates the boating-activity estimates of a yacht-club manager and a Coast Guard 
officer. The activity level for boating is reduced by approximately 20 percent in midwinter. Fifty 
percent of the boats are sailboats, which are not registered unless they have a motor (Table 5). 
On the assumption of 260 weekdays in a year, with 150 active boats, and 104 weekend days in a 
year, with 300 active boats, the annual usage would be 70,200 boating days (39,000 weekday 
days and 31,200 weekend days). 

Subsequent to determining the usage level is the problem of estimating the value of a 
boating day. One approach is to value the activity in relation to the opportunity cost of activities 
given up. In this case the average salary of the federal worker, which is $3.88 per hour, was used. 
In the sport-fishing survey it was estimated that the average party consisted of 2.58 individuals 
and the average trip lasted 4.6 hours. If an assumption is made that boating or sailing trips meet 
the fishing averages, the annual number of person trips is 181,116 (70,200 x 2.58) and the annual 
hours of boating and sailing on the Galveston Bay may be estimated to be 833,134 hours (Table 
7). With an average wage of $3.88, the valuation of boating and sailing on the Bay is $3,232,560. 
Table 7 shows also the valuations based upon willingness-to-pay estimates of $1 and $5. 
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Table 6 

ESTIMATES OF AVERAGE DAILY NUMBER OF BOATS 
ON THE GALVESTON BAY, 1971 

Summer 
Weekend 
Weekday 

Winter 
Weekend 
Weekday 

Yacht 
Club 

manager 

350 
175 

250 
150 

Source: Interviews conducted during the summer of 1971 as a part of this study. 

Table 7 

Coast 
Guard 
officer 

250-500 
100-200 

200-400 
80-160 

ALTERNATIVE VALUATIONS OF BOATING ON THE GALVESTON BAY, 1971 

Units of Valuation per Total value of 
Valuation method activity unit of activity activity 

Opportunity cost of 
time spent 833,134 hrs. $3.88/hr. $3,232,560 

National average 
recreation expenditures 
per hour 833,134 hrs. 2.72/hr. $2,266,124 

Willingness-to-pay 
estimates 181,116 person 1.00/person $ 181,116 

trips per trip 

181 , l 16 person 5.00/person $ 905,580 
trips per trip 

Source: Adapted from interviews conducted as part of this study. 
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3. NATURAL RESOURCES 

The second major area of investigation for this study concerns natural resources. Again, only 
natural resources which directly relate to the Bay waters will be considered in this discussion. The 
principal natural resources produced in the counties of the Galveston Bay area are petroleum and 
natural gas. Not all of the petroleum reported in a county, however, is produced in the immediate 
vicinity of the Galveston Bay area. Thus Figure 4 plots the location of the oil and gas fields which 
are in an interactive position with the Bay waters. In other words, only fields which could affect 
the quality of the wate~ or future water-development decisions are mapped in Figure 4. 

The subsequent step to mapping the oil and gas fields is determining the annual production 
in any one year. Of the forty-three oil and gas fields delineated in Figure 4, fourteen had no 
production in 1969. The production figures for the remaining fields were obtained from the 1969 
Annual Report of the Oil and Gas Division of the Texas Railroad Commission. The production 
for 1969 is summarized by field in Table 8. 

From this table the reader is able to determine that the total 1969 production is 41,358,045 
thousands of cubic feet {Mcf) of gas and 13,103,459 barrels of crude oil. With the average 
wellhead price for natural gas in 1969 at 13. 7 cents per Mcf, 7 the total wellhead value for the 
natural-gas production is $5 ,666,052.16. The average price of crude oil in Texas during 1969 was 
$3.21, 8 which, if used, would value the production of the relevant wells in the Galveston Bay 
area at $42,062,103.39. 

For a number of years sand, gravel, and clays were extracted in the Galveston Bay area. For 
the last several years, however, no dredging contracts have been issued by the Texas Parks and 
Wildlife Department. The monthly reports from this agency list no dredging of shell, and the clay 
is extracted from pots. Although a $500,000 plant to produce sand and multicolored gravel is 
opening in neighboring Liberty County, political and public pressure appears to have reduced the 
dredging activities for even sand and gravel. 9 

7Bureau of Mines, U.S. Dept. of Interior, The Mineral Industry of Texas (Washington, D.C.: U.S. 
Government Printing Office), p. 12. 

8/bid., p. 14. 
9/bid., p. 26. 
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Figure 4 

Oil and Gas Fields in the Galveston Bay Area 
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Table 8 

OIL AND GAS PRODUCTION IN THE GALVESTON BAY, 1969 

Casinghead 
gas Crude oil 

Field (Mcf) (bbls) 

Bastrop 11,219 34, 121 
Alligator Point 
Sarah White 1,107,020 36,481 
Green Lake 
Galveston Bay West 
Hitchcock South 
Hitchcock 
Franks 103,391 702,807 
Gillock South 894,381 1,263,606 
Gillock 1,111,326 1,773,545 
Taylor Lake 13,697 10,381 
Seabrook 284,654 146,631 
Goose Creek 225,547 1,405,984 
Cedar Point . 178,929 170,502 
Red Fish North 47,761 87,671 
Red Fish Reef 12,537,019 1,379,707 
East Bay 
Smith Point East 178,291 20,058 
Smith Point 58,744 17,115 
Umbrella Point 1,564,537 852,901 
Jergins 10,953 47,383 
Cedar Bayou 16,444 71,579 
Cotton Lake South 31,579 42,021 
Petkas 8,493 7,012 
Trinity Bay West 
Alligator Bayou 135,737 163,836 
Trinity Bay 12,428,033 2,545,564 
Turtle Bay 101,383 166,235 
Turtle Bay East 25,786 19,927 
Trinity River Delta 
Double Bayou 16,161 11,705 
Double Bayou East 85,748 2,740 
Mayes 81,695 30,423 
Mayes South 16,283 25,247 
Mayes East 
Lake Stephenson 
Stephenson Point 
Robinson Lake 
Caplen 2,327,892 874,236 
Fishers Reef 7,669,868 1,106,005 
Fishers Reef North 
Fishers Reef South 29,477 51,190 
Jackson Pasture 55,997 36,846 

Total 41,358,045 13,103,459 

Source: Texas Railroad Commission, data for 1969. 
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4. COMMERCIAL AND INDUSTRIAL ACTIVITY 

The third area of investigation for this study concerns commercial and industrial activities. 
Many commercial and industrial activities are closely related to the Galveston Bay waters. 
However, only two activities are completely dependent on the Bay waters-industrial 
transportation and commercial fishing. In cases such as a motel or a tourist shop a commercial 
activity is related to the Bay waters but does not derive an of its revenue from the Bay waters and 
does not interact directly with the Bay waters. However, only the two most direct and interactive 
enterprises-water transportation and commercial fishing- were evaluated. In the attempt to show 
the relationship between the Bay waters and these two commercial activities relevant mappings 
are shown and the value of the activity is estimated. 

COMMERCIAL FISHING 

In investigation of commercial fishing use of the 1970 Department of Commerce statistics 
on the catch by waters is advantageous. Table 9 lists the pounds and the value of the commercial 
catch of fish and shellfish by species during 1970 in the Galveston and Trinity Bays. The total 
value of the commercial fish catch in 1970 was $3,963,995. 1° From Table 9 one is able to 
compute that 42.8 percent of the value of the commercial catch in 1970 was attributable to 
oyster meats and 49.8 percent to the shrimp harvests. Together the shrimp and oysters comprised 
about 93 percent of the value of the commercial fish caught during 1970 in the Galveston and 
Trinity Bays. 

Two very important variables in the continued production of the present level of shrimp and 
oyster meats are the shell reefs and the nursery beds. Figure 5 plots the location of the shell reefs 
which support the oysters. No designation has been made concerning whether the reefs are "live" 
or "dead," ~ecause the state of activity on a shell reef varies from year to year, depending on the 
water conditions. Figure 6 shows the location of fish-nursery areas. 

SHIPPING 

The value derived from water transportation is often underestimated. The Galveston and 
Trinity Bay area sports nine channels and three major ports. The various channels are plotted on 
Figure 7. The 1969 shipments of foreign imports, foreign exports, and domestic tonnage are 
listed in Table l 0. The value per ton of foreign imports and exports for all channels is imputed 

10Bureau of Commercial Fisheries, U.S. Department of the Interior, Texas Landings (Washington, D.C.: 
U.S. Government Printing Office, 1970), p. 4. 

24 



Table 9 

COMMERCIAL FISH CATCHES IN THE GALVESTON BAY, 1970 

Species 

FISH 
Cabio (ling) 
Croaker 
Drum 

Black 
Red (redfish) 

Flounders, unclassified 
Groupers 
King whiting (kingfish) 
Menhaden 
Mullet 
Pompano 
Sea catfish (gafftopsail) 
Sea trout 

Spotted 
White 

Sheepshead (saltwater) 
Snapper, red 
Unclassified 

For food 
For bait, reduction, 

and animal food 

Total fish 

SHELLFISH 
Crabs, blue 
Oyster meats 
Shrimp (heads-on) 
Brown and pink 
White 
Other 

Squid 

Total sheJlfish 

Grand total 

Galveston and Trinity Bays 

Pounds Value 

37,000 $ 1,882 

39,000 3,779 
35,300 7,398 
27,100 5,877 

9,000 523 

4,500 174 

13,600 687 

89,200 19,002 
300 34 

23,500 2,087 

46,200 2,355 

7,300 221 

332,000 44,0 19 

2,622,000 244,798 
3,850,200 1,700,547 

1,556,000 291 ,480 
4,069,500 1,682,877 

3,600 274 

12,101,300 3,919,976 

J 2,433,300 $3,963,995 

Source: Bureau of Commercial Fisheries, U.S. Department of the Interior, Texas Landings (Washington, D.C.: U.S. 
Government Printing Office, 1970), p. 4. 
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Table 10 

SHIPPING TONNAGE AND VALUE 
FOR CHANNELS IN THE GALVESTON BAY, 1969 

Foreign 

Import 

Total 
value 

Channel Tonnage (dollars)1 

Anahuac 
Trinity River 
Cedar Bayou 
Houston 4,548,083 598,209,357 
Clear Creek 
Dickinson 
Texas City 40,895 5,378,919 
Galveston 509,347 66,994,410 
Chocolate Bayou 

Total 5,098,325 670,582,686 

1 Average tonnage value estimated to be $131.53. 
2 Average tonnage value estimated to be $146.25. 
3 Average tonnage value estimated to be $40.00. 

Domestic 

Exports 

Total Total 
value value 

Tonnage (dollars)2 Tonnage (dollars)3 

397,317 15,892,680 
295,256 11 ,810,240 
273,634 10,945,360 

8,084,024 1, 182,288,510 43,329,671 1,733,186,840 
265,600 10,624,000 
621,514 24,860,560 

704,73.9 130,068,079 15,814,406 632,576,240 
1,724,473 252,204,176 518,515 20,740,600 

2,377,551 95,102,040 

10,513,236 1,537,560,765 63,893,464 2,555,738,560 

Total 
ton~miles 

(000) 

1,987 
3,571 
2,133 

2,288,043 
3,453 
7,458 

140,760 
11,009 
21,918 

2,480,332 

·source: U.S. Army Engineer Division, Lower Mississippi Valley, Corps of Engineers, "Waterways and Harbors: Gulf Coast, Mississippi River System 
and Antilles (Part 2), Waterborne Commerce of the United States, 1969 (New Orleans, Louisiana: U.S. Army Engineer District, 1970), pp. 
109-118. 



Figure 5 

Oyster Reefs in the Galveston Bay Are a 
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Figure 6 

Nursery Areas in the Galveston Bay Area 
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Figure 7 

Shipping Channels in the Galveston Bay Area 
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from the 1969 values in the Houston Ship Channel. The average value of a ton imported to the 
port of Houston in 1969 was $131.53\ and the average per·ton value of exports from the Port of 
Houston was $146.24 during 1969.1 The value of the foreign imports and exports in the 
Houston Port is generalized to the foreign imports and exports at the Texas City and Galveston 
Ports. 

The value of the domestic shipments is difficult to determine. Since many of the domestic 
shipments are of raw materials and scrap materials, the value of the average ton in domestic 
shipment is estimated to be approximately $40. The $40-per-ton estimate is derived from the 
value of the various commodities which are shipped in any one channel. Obviously, the value of 
the shipments will be greater in some of the ports than others, but on the average for the Bay 
area as a whole the $40 appears appropriate. 

An excellent comparison of the size and the activity of the channels is provided by the data 
regarding the total ton-miles for each of the channels (Table l 0). This ton·mile figure is the 
product of the amount shipped multiplied by the distance which the commodities were shipped. 

The estimation of the value of the Bay waters for shipping involves a considerable volume of 
expenditures and incomes related to a variety of industries. Port-related activities such as cargo 
handling, ship towing, maintenance of channels, and provisioning of ships all benefit from the use 
of Bay waters for shipping. The American Association of Port Authorities has developed 
estimates of such values or benefits to the port economy per ton of cargo in various categories. 
The estimated values of cargo to the port economy in 1970 are approximately $19 for general 
cargo, $4.60 for tanker cargo, $7.30 for grain cargo, and $3.60 for ore cargo.12 Table 11 
estimates the valuation of the Bays waters for shipping by listing the total estimated values of the 
various categories of cargo to the port economies. The contribution is disaggregated by port and 
by cargo type. On this basis the total yearly economic value of the Bay waters for shipping is 
$824,578,105. 

! ~Port of ~ouston Authority, Port of Houston (Houston, Texas: April 1970), p. 16. 
1 ohn Miloy and E. Anthony Copp, Economic Impact Analy.ri.r of Texas Marine Resources and Industries 

(College Station, Texas: Industrial Economics Research Division, Texas A&M University, 1970}, pp. 73-82. 
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Table 11 

VALUATION OF SHIPPING ACTIVITY IN THE GALVESTON BAY, 1970 
(Based upon the value of cargo to port economies) 

Port General cargo Tanker cargo Grain Ore Total 

Deep-draft ports 
Galveston $ 24,790,178 $ 309,955 $ 6,121,138 $ 2,766 $ 31,224,037 
Houston 460,009 ,998 118,901,015 50,240,028 3,681,751 632,832,792 
Texas City 91,523,278 54,562,463 36,021 146,121,762 

Shallow-draft ports 
Anahuac 2,450,120 2,450,120 
Trinity River 7,038,255 7,038,255 
Double Bayou 116,182 116,182 
Cedar Bayou 798,002 523,009 1,321,011 
Chocolate Bayou 3,473,946 3,473,946 

Total $586,726,013 $177,770,388 $56,361 ,166 $3,720,538 $824,578, 105 

Source: Data for this table were obtained from John Miloy and E. Anthony Copp, Economic Impact Analysis of 
Texas Marine Resources and Industries (College Station, Texas: Industrial Economics Research Division, 
TexasA&M University, 1970), pp. 77-78. 
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S. POTENTIAL DATA ANALYSIS FOR DECISION MAKING 

AGGREGATION OF VALUATION ESTIMATES 

The ranges of values for the various uses of the Bay waters are aggregated in Table 12. Since 
the valuations for natural resources and for commercial uses were computed as point estimates, 
the only interval estimates involved are relative to recreation activities. An individual may 
disagree with either the estimate of the number of units of activity or the valuation per unit of 
activity. Because the estimates of both the activity-level units and the valuation basis per unit are 
disclosed, however, he will be able to adjust that aspect of the aggregate valuation without 
destroying the usefulness of the entire study. 

A word of caution is in order concerning the use of the data in this study as a measure of 
the aggregate value of the Bay water. Various omissions were necessary because of the limited 
scope of the study. For example, the study did not consider (l) the aesthetic values (except 
possibly as they related to recreational activities), (2) the benefit of the Bay for the enhancement 
of the real-estate value of the shoreline, or (3) the value of the Bay for effluent discharge. Each of 
these areas, by itself, could justifiably be the focus for a quite extensive study. 

ESTIMATES OF FUTURE VALUATION 

The two most significant factors in the prediction of water-activity levels in the years 1990 
and 2020 are population growth and employment growth. A study of the economic base of the 
Galveston Bay area indicated that future area population would be approximately 220 percent of 
current population in 1990, and approximately 470 percent of current population in 2020.13 In 
the same study the ratio of future employment to present employment was forecast 
approximately to be 200 percent in 1990 and approximately 400 percent in 2020. 

The estimated valuations of uses of the Galveston Bay in the years 1990 and 2020 are 
shown in Table 13. The increase in recreational value is computed as being directly proportional 
to the total population in the area. The actual amount of usage in these future years will 
probably exceed these estimates because of the increased amount of leisure time per person 
forecast through such methods as the four-day work week, which could have a very significant 
impact upon water-recreation activity. 

Future changes in the magnitude of extraction of oil and gas in the Bay are subject to 
several factors, such as the demand for energy, geological conditions, the availability of 
competing fields, the development of economical means of extraction and processing, and 

13Lamar Smith, The Gal11e1ton Bay Area Economic Base (Austin, Texas: Bureau of Business Research, The 
University of Texas at Austin, 1970), pp. 77-78. 
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Table 12 

AGGREGATED ANNUAL VALUATIONS OF USES OF THE GALVESTON BAY 

Use 

Recreation activity 
Sport fishing 
Contact recreation 
Boating 
Total Recreation 

Natural Resources 
Oil & Gas 

Industrial activity 
Commercial fishing 
Shipping 

Total industrial 

Total value interval 

Estimate 
interval 

$ 58,083-$1,804,960 
250,635- 1,002,540 
181,116- 3,666,000 

$489 ,834-$6,473,500 

$ 47,728,155 

3,963,995 
824,578,105 
828,542,100 

$876,760,089-$882,743,755 

Note on sources: The data for this table are taken from surveys conducted at various points in time from 1964 to 
1971. See the prior tables for the date of each data source. 

national and regional political and economic policies. Because the stock of oil and gas is not 
self-replenishing, and because new reserves are being sought, no reason appears for increasing the 
estimate of the rate of oil and gas extraction. On the other hand, no facts indicate that reseives 
will be depleted before 1990 or 2020. Consequently, the valuation estimate is constant for-these 
periods. 

Commercial fishing and shipping are related to the level of employment. Although the 
commercial fish catch is not necessarily proportional to the level of employment, increases in 
jobs will probably lead to an increase in the demand for commercial fish. Because fish are 
self-replenishing, it seems reasonable that a greater demand for fish will lead to the protection 
and encouragement of nursery beds and to increases in fish catches. 

Although shipping is directly related to the projected levels of employment in 1990 and 
2020, a number of other factors also will influence the growth of the shipping industry. A recent 
study of the economic impact of marine resources indicates that the shipping industry may 
experience some revolutionary changes in structure distribution, traffic levels, and location 
during the last portion of this century.14 Such changes involve the increased use of 
containerization, the development of supertankers, and changes in transportation routes. 

14Miloy and Copp, Texas Marine Resources and Industries, pp. 146-154. 
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Table 13 

FORECASTS OF FUTURE ANNUAL VALUATIONS OF USES 
OF THE GALVESTON BAY 

Activity 

Recreation (based 
upon population) 

Sport fishing 
Contact recreation 
Boating 

Total recreation 

Natural resources 
Oil and gas 

Industry (based 
upon employment) 

Commercial fishing 
Shipping 

Total industry 

Total value interval 

Source: Table 12. 

( 1990 and 2020) 

Present 1990 2020 

Low High Low High Low High 
estimate estimate estimate estimate estimate estimate 

$ 58,083-$1 ,804,960 $ 127,783-$ 3,970,912 $ 272,990-$ 8,483,312 
250,635- 1,002,540 551,397- 2,205,588 1,177,985- 4,711,938 
181,116- 3,666,000 398,455- 8,065,200 851,245- 17,230,200 

$489,834-$6,473,500 $1,077,635-$14,241,700 $2,302,220-$30,425,450 

$ 47,728,155 

$ 3,963,995 
824,578,105 

$828,542,IOO 

$876,760,089 
$882,743,755 

$ 47,728,155 

$ 7,927,990 
1,649,156,210 

$1,657 ,084,200 

$1,705,889,990 
$1, 719,054,055 

$ 47,728,155 

$ 15,855,980 
3,298,312,420 

$3,314,168,400 

$3,364,198,775 
$3,392,322,005 



INFORMATION FOR SPECIAL DECISIONS 

A number of decisions, in both the public sector and the private sector, require estimates 
similar to those generated in this study. For example, an individual sportsman or entrepreneur 
may wish to know the areas of concentration of fishing activity, public water-access points, gas 
and oil deposits, and commercial shipping activity in the Bay. The interactive nature of the 
alternative uses of Bay waters is illustrated by the fact that the sportsman may attempt to avoid 
the commercial activities, whereas the entrepreneur may wish to locate in the midst of such 
commercial activity. Each of these individuals may find the figures showing concentrations of 
these activities helpful in his particular decision. 

A citizen or governmental decision maker may be analyzing the relative benefits and costs of 
various alternatives of pollution control. For such decisions a policy maker (or voting citizen) 
needs estimates of the incremental benefits and costs associated with various levels of pollution. 
The appropriate format for such analysis may be of the form shown below (with pollution levels 
with lower numerals indicating less pollution than levels with higher numerals): 

Costs 
and Levels of pollution 

benefits I II III IV 

A. Costs 
Direct xx xx xx xx 
Indirect xx xx xx xx 
Total costs xx xx xx xx 

B. Benefits 
~ecreation xx xx xx xx 
N'aturalresources xx xx xx xx 
Commerce xx xx xx xx 
Total benefits xx xx xx xx 
N'et benefits (B-A) xx xx xx xx 
The current study does not estimate the incremental benefits at several pollution levels. 

Instead, all estima~es are based upon activity levels and valuations which are related only to the 
present level of pollution. Consequently, one should be very cautious about attempts to extend 
the valuations of this study to pollution-control decisions, unless considerable additional data on 
incremental benefits are gathered. The present study is an initial step in the direction of benefit 
valuations, and is intended to provide at least a minimal data base from which to launch ( 1) 
further analyses for pressing immediate policy decisions and (2) more comprehensive and 
longer-run data analysis. 

For other types of decisions the use of total benefits may be more appropriate than the use 
of incremental benefits. For example, policy makers may face the question of who is to pay for 
pollution-control costs. Some individuals argue that payment for such controls should be on the 
basis of relative total benefits received by various segments of the Bay economy. For this type of 
analysis the present study can be used as a basis for tentative estimates of value and for the 
development of more comprehensive plans to measure relative benefits received from various uses 
of the Bay waters. 
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6.SUMMARY 

During the summer of 1971 this study was undertaken with the purpose of estimating the 
value of the activities and resources of the Galveston Bay. The three categories considered were 
recreation activities, natural resources, and industrial activities. Because of a narrow funding 
constraint most of the data on activity and resource levels were obtained from independent 
surveys which had been conducted for other purposes, but which had not been brought together, 
analyzed, or aggregated in such a manner as to provide meaningful information on the total 
activities and resources of the Galveston Bay. For some activities the most relevant surveys were 
current; for others the most recent surveys were as old as 1964. 

Recreation activities were valued according to several alternatives which had been suggested 
in published studies on recreation valuation. The use of several alternatives produced an 
estimated annual valuation ranging from slightly less than $.5 million to almost $6.4 million for 
recreation activities of the Galveston Bay. 

Natural resources consisted of gas and oil, which were extracted from fields associated with 
the Bay at an annual estimated dollar rate of approximately $49 million. 

Industrial activities included commercial fishing and shipping. The annual dollar value of the 
commercial fish catch was slightly less than $4 million. The annual value of Bay shipping, which 
was based upon per·ton valuation rates established by the American Association of Port 
Authorities, was estimated to be approximately $825 million. Subject to the limitations which 
are detailed in this study, the aggregate valuation of recreation activity, natural resources, and 
industrial activity of the Galveston Bay was estimated to range approximately in 1970 from $878 
million to $883 million. 

Future recreation-value estimates were based upon expected population growth rates. 
Accordingly, recreation estimates ranged approximately from $1 million to $14.2 million for the 
year 1990, and from $2.3 million to $30.4 million for the year 20~0. Oil and gas production was 
efCpected to remain at approximately $49 million for the years 1990 and 2020. Industrial 
activities, consisting primarily of shipping, were expected to vary proportionately with the level 
of employment. Future annual valuation estimates for industrial activities were approximately 
$1.66 billion in 1990, and $3.31 billion in 20:20. 

Subject to the limitations of the study, the aggregated estimate of annual valuations of 
recreation activities, natural resources, and industrial activities of the Galveston Bay were 
approximately $.88 billion for the year 1970, $1. 71 billion for the year 1990, and $3.38 billion 
for the year 2020. 
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Other BUREAU OF BUSINESS RESEARCH Publications 

AN ECONOMIC SURVEY METHOD FOR SMALL AREAS by Alfred G. Dale. 1955. $2.00. An outline and 
explanation of a procedure for collecting and systematizing economic data relating to communities and 
small areas. 

THE LOWER RIO GRANDE VALLEY OF TEXAS: ECONOMIC RESOURCES AND GROWTH PROSPECTS 
TO 1983-1984 by Robert B. Williamson. 1966. $3.00. An input-output study of the region's economy with 
background facts on economic resources, problems, and prospects for major industries. 

THE mGHLAND LAKES OF TEXAS: A STUDY IN ECONOMIC DEVELOPMENT by Charles T. Clark, James 
E. Willis, and Charles A. Pieper. 1967. $2.50. A study of the economic growth, primarily in terms of 
subdivisions and houses, which has taken place on the Highland Lakes, with projections of population and 
housing for the year 1975. 

CANYON RESERVOm.: THE ECONOMIC GROWTH OF A PLANNED RECREATION AREA by ·Charles T. 
Clark and James E. Willis. 1967. $2.50. A study of the economic development of a reservoir area and the 
factors which have influenced its past growth and those which will have the greatest influence on its future. 

ECONOMIC AND POPULATION GROWTH IN THE GUADAWPE-BLANCO RIVER AREA by Charles T. 
Clark and Robert K. Holz. 1971. $3.50. An analysis of population growth and distribution on the 
watersheds for the Guadalupe and Blanco rivers as a base upon which to develop a comprehensive area-wide 
plan for sewage and waste water collection and treatment in the thirteen-county area along the Guadalupe 
River valley from Kerr County southeastward to the Gulf of Mexico. 

• • * • 

ATLAS OF TEXAS by Stanley A. Arbingast, Lorrin G. Kennamer, and Michael E. Bonine. 1967. $5.00. 

ATLAS OF MEXICO by Michael E. Bonine, Robert K. Holz, Clark C. Gill, James P. Weiler, and Stanley A. 
Arbingast. 1970. $10.00. 

• • • • 
TEXAS BUSINESS REVIEW - a monthly summary of business and economic conditions. $4.00 per year. 

TEXAS INDUSTRIAL EXPANSION - a monthly announcement of new and expanding manufacturing facilities 
in the state. $4.00 per year. 

• • • • 
DIRECTORY OF TEXAS MANUFACTURERS. 1972. $22.50 (two-volume set). A complete listing of all 

manufacturing firms in the state, classified by geographical location and by products manufactured, coded 
by the Standard Industrial Classification. 

• • • • 
UNPUBUSHED DATA ON COUNTY PERSONAL INCOME THROUGH 1969 (Print-outs from Magnetic 

Computer Tapes). The personal-income reports identify the amounts received by individuals as wages and 
salaries, property income, profits, and transfer payments. The euninS' have been identified additionally by 
industrial sectoJS including government, f81Dl, and nonfann, with nonfarm earnings shown by seven major 
industrial sources. Printed copies from magnetic computer tapes available at the rate of $10 for each single 
county or for each metropolitan area. The joumey-to-work pattern in multiple-county SMSA's makes it 
undesirable to give full coverage to individual counties within an SMSA. 

• • • • 
Texai midents add 5 percent sales tax. 




