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RECREATIONAL USE SURVEY OF THE OHIO RIVER
PURPOSE AND OBJECTIVES
The primary objective of this study is to quantify the recreational uses of the Ohio River and compare the results to beach use information for the purpose of determining the use classification of the Ohio River.  During the 2006 triennial review of the Commission’s Pollution Control Standards, changes to Ohio River E. coli criteria for the protection of human health during contact recreation, consistent with the US EPA’s National Recommended Water Quality Criteria, were proposed based on perceived levels of recreational use of the Ohio River.  The Commission received public comment that a study should be undertaken to characterize the recreational uses of the river prior to adopting such changes.  This study was completed as a result of that recommendation.  
In addition, several of USEPA’s National Recommended Water Quality Criteria for human health were revised due to changes in fish consumption rates for the general population used in the derivation of those criteria.  It was suggested that similar data applicable to the derivation of human health criteria for the Ohio River be obtained during the recreational use survey if possible.    
APPROACH
A budget of $100,000 for contract services was appropriated for the study.  A Request For Proposals was issued, eight proposals were received, and Responsive Management of Harrisonburg, VA was selected to conduct the survey based on its adherence to the requested budget, past experience with similar studies, and the technical merits of their proposal. A three-pronged approach was used to complete the survey:  A random telephone survey of 5102 respondents, 170 ground surveys along the Ohio River to count actual recreational activities occurring, and interviews in the field with 285 respondents that were actively participating in recreational activities.
Telephone Survey   
The bulk of the survey data was generated through the phone surveys.  In an effort to include a wide-geographic representation of individuals that might recreate on the Ohio River, while at the same time not diluting the sample population with many non-Ohio River recreators, two separate zones were established.  Interviews were conducted with 3,865 residents of counties located within twenty five miles of the Ohio River, and 1,237 interviews with residents of counties within 100 miles of the Ohio River but farther than 25 miles (Figure 1).  Phone numbers were randomly selected and the number of interviews conducted within each county was proportionate to the county population.  The data from these surveys were then applied to US Census data to arrive at totals for the entire population.
Figure 1.  Inner and Outer Zones for Telephone Surveys
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Field Surveys

Forty nine field survey locations were randomly selected in every other ten mile segment of the Ohio River such that there would be one site located in every twenty miles of the river (Figure 2).  Public river access sites were randomly selected within these segments.  Two surveys were conducted at each of these sites in the Summer/Fall of 2008 during the recreation season defined in the Commission’s standards (May-October).  One additional survey was conducted at each site during the non-recreation season (November-April).  Finally, one survey at 23 of the 49 locations was completed during July, 2009, because July was identified as being the highest recreational use month based on telephone survey results.
Each survey included a four-hour observational period during which all recreational activities were recorded and enumerated.  In addition, individuals that were using the river access site for recreational purposes were approached to complete a written survey similar in nature to the phone surveys.  There were a total of 285 written surveys completed.  
Figure 2.  Field survey locations.
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RESULTS
This section provides results of the telephone and field surveys regarding information on primary contact recreational activities.  Results from the surveys are applied to US Census data to provide an estimate for the entire population surveyed, which would include all residents living in counties within 100 miles of the Ohio River.  Regarding the telephone survey, 5,102 surveys were completed with a sampling error of, at most, plus or minus 1.37 percentage points at a 95 percent confidence level.  This means that if the telephone survey were repeated 100 times on different samples, the results in 95 of 100 of those surveys would be within plus or minus 1.37 percentage points of each other.
Overall, of the 5,102 telephone surveys completed, 507 respondents indicated that they participated in some type of recreation (primary or secondary).  Further, of the 3,865 telephone surveys conducted within the 25-mile inner zone (0-25 miles), 499 respondents indicated they participated in some form of recreation on the Ohio River in 2008.  Of the 1,237 telephone surveys conducted within the outer zone (26-100 miles), only 8 respondents indicated they participated in recreation in the Ohio River.

Results distinguish between primary and secondary recreation.  Primary contact recreation is considered those activities likely to result in full body immersion such as swimming, waterskiing, use of personal water craft and kayaks, etc.  Secondary contact recreation would include activities with lesser body contact such as fishing, wading, use of a power boat, etc.   

Primary Contact Recreation Results   

Of the 5,102 telephone surveys completed, 137 respondents (2.69 percent of respondents) indicated they participated in primary contact recreation in the Ohio River in 2008.  Of the 3,865 phone surveys conducted in the inner zone (0-25 miles), 134 respondents (3.5 percent of respondents) indicated they participated in primary contact recreation in the Ohio River in 2008.  Of the 1,237 phone surveys conducted in the outer zone (26-100 miles), 3 respondents (0.24 percent of respondents) indicated they participated in primary contact recreation in the Ohio River in 2008.
Table 1 provides a summary of the level of primary contact recreation in the Ohio River for 2008 based on phone survey results applied to US Census data.  The data is presented by month for each 50 mile river segment.  Results are presented for total number of primary contact recreational events and total number of primary contact recreation days for the Ohio River for 2008.  Primary contact recreation events represents the total number of person-event-days, whereas primary contact recreation days represents the number of primary contact recreation person-days (e.g., if two people waterskiied and tubed one day in 2008, that would represent 4 primary contact recreation events but only two primary contact recreation days).  The primary contact recreation event data was generated through the phone survey, while the primary contact recreation days data was generated by dividing the events by the average number of events per person per day data obtained through the field surveys (1.61 primary contact recreation events per day).  The event data can be thought of as an estimate of the maximum possible number of primary contact recreation days, whereas the primary contact recreation day data can be thought of as a better estimate of the actual number of person days of primary contact recreation.
Table 1.  2008 Ohio River Primary Contact Recreation:  Number of Events and Number of Days.
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Table 1.  2008 Ohio River Primary Contact Recreation:  Number of Events and Number of Days.
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For the purposes of the Commission’s Pollution Control Standards, the recreation season is the period in which the contact recreation stream criteria apply (May through October).  The Commission’s contact recreation criteria do not apply during November through April.  Phone survey results indicate that 3.8 percent of all primary contact recreation takes place during the non-recreation season.  
The amount of primary contact recreation varied significantly between segment, with the Pittsburgh 50-mile segment having the most primary contact recreation with 1.3 million person days in 2008, and the very next downstream segment (miles 51-100) having the least primary contact with 3,615 person days.  The 50-mile segments encompassing Cincinnati and Paducah had the second and third highest recreational usage.  July was the highest use month, followed in descending order by August, June, September, May and April (Figure 3). 

Figure 3.  Level of Primary Contact Recreation by Month.
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Table 2 provides a summary of the data provided in Table 1 with the addition of a column for the number of primary contact recreation person-days per mile per person.  The data is provided for the recreation season, non-recreation season and the entire year.  The column with persons per day per mile is an estimate (average of the entire 50-mile segment) of the number of people per day in a one mile segment that engaged in primary contact recreation in 2008.  Using the first 50-mile segment as an example, on average during the recreation season, 129 people engaged in primary contact recreation each day in each mile of the river.  This averaged data is presented to provide a feel for the data.  Figure 4 shows the data graphically for the recreation season only.  One can see from Figure 4 the various levels of recreational use by segment during the recreation season.

Table 2.  Summary of Primary Contact Recreation
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Figure 4.  Number Individuals Per Day Per Mile Engaged in Primary Contact Recreation During the Recreation Season.
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Participation Trends
Telephone survey respondents were asked to indicate how their level of contact recreation on the Ohio River in 2008 compared to the previous five years.  The purpose of this question was to determine if the contact recreation participation rates quantified in this survey for 2008 represented results from a “typical” year.  Respondents could answer that their level of recreation on the Ohio River over the past year increased, decreased, or stayed the same when compared to the previous five years.  Figure 5 illustrates the survey results for this question.

Figure 5.  Level of Participation in 2008 Compared to Previous Five Years (Reported as percentage of respondents)
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Forty-four percent of all respondents who participated in primary and/or secondary recreation activities indicated that their 2008 participation stayed about the same in comparison to their participation in the previous five years.  Those which indicated their level of participation had increased or decreased were nearly evenly split.  These responses suggest that the participation rates for 2008 presented in this report are representative of a “typical” year of contact recreation participation on the Ohio River.  

Factors Influencing Participation
Respondents residing in counties within 25 miles of the Ohio River were asked 16 questions about possible constraints to participation.  For each factor, the survey asked if it strongly influenced, moderately influenced, or did not influence the respondent to participate less then he/she would otherwise have participated.  Figure 6 shows the percentage of respondents who said the factors strongly or moderately influenced their decision to recreate less on the Ohio River in the past 12 months.  The results indicate that concern about bacteria levels and pollution in general are the most significant factors influencing residents’ decisions to recreate less on the Ohio River.  

Figure 6.  Factors Strongly or Moderately Influencing Respondents Decision to Recreate Less on the Ohio River in the Past 12 Months 
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Comparison of Ohio River Primary Contact Recreation to Beach Use Data
US EPA’s current water quality criteria to protect human health from contact recreation recommend various single sample maximum values for E. coli bacteria based on the level of recreational use of a water body.  The level of recreational use of a water body is defined by comparison with the typical recreational use occurring at bathing beaches.  Moderate use is defined as a water body having at least half the use of a designated bathing beach.  Light use is considered less than half the use occurring at a typical bathing, and infrequent use is a water body rarely or occasionally used.
The Commission currently has adopted US EPA’s recommended criteria for E. coli for designated bathing beach use (rounded to fewer significant digits), which includes a geometric mean criterion of 130 CFU/100mL and single sample maximum criterion of 240 CFU/100mL.  Table 3 shows US EPA’s recommended criteria for E. coli based on the various use descriptions provided above.  As can be seen from the table, the geometric mean criterion does not change, while the single sample maximum values change based on the use description.  US EPA’s criteria documents explains that the reason for the change in single sample maximum values is due to changes in the confidence levels that the single sample maximum criterion would ultimately be protective of the geometric mean criterion.
Table 3.  US EPA Recommended Criteria for E. coli.
	Indicator
	Geometric mean

CFU/100mL
	Single Sample Maximum, CFU/100mL

	
	
	Designated Bathing Beach
	Moderate Full Body Contact Recreation
	Lightly Used Full Body Contact Recreation
	Infrequently Used Full Body Contact Recreation

	E. coli
	126
	235
	298
	409
	575


This study generated primary contact recreational use data on a 50-mile segment basis for the Ohio River.  An objective of the study was to determine how the 2008 Ohio River data compares to 2008 beach use data for the purpose of evaluating how it might fit in with the various use descriptions provided above.  In order to do this, use data for beaches within the Ohio River Basin were collected where available (Table 4).  These data were estimated by the sources indicated in the table and may include beach activities other than primary contact recreation, therefore it might be assumed that the actual number of primary contact recreation person days was less than what is reported in the table.
For beaches within the Ohio River Basin having data for 2008, beach use ranged from a maximum of 124,094 visits to a minimum of 3,805 visits, with a median value of 33,383 visits and a 25th percentile value of11,866 visits.  The surface area of those water bodies at which the beaches are located is also reported in Table 4.  The median water body surface area was 2,140 acres.  
Table 5 presents Ohio River surface areas for various segment lengths along with primary contact recreation use data within each 50-mile segment.  Comparing surface areas of the Ohio River to surface areas of the water bodies on which the beaches are located, in general, a 10-mile Ohio River segment best matches the sizes of beach water bodies.  Normalizing the total number of primary contact recreation days to a 10-mile Ohio River segment can be accomplished by dividing the total number of person days of primary contact recreation in a 50-mile segment by five.  Figure 5 then presents that data along with beach use data summary statistics.
Table 4.  Beach Use Data for Beaches in the Ohio River Basin 
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KY

Barren River Lake

Bailey's Point Beach

33,876

CORPS

KY

Barren River Lake

Quarry Road Beach

30,243

CORPS

KY

Barren River Lake

State Resort Park Beach

124,094

CORPS

KY

Buckhorn Lake

State Resort Park Beach

6,253

1,230

CORPS

KY

Carr Creek Lake

Irishman Creek (State Park)

11,790

710

CORPS

KY

Green River Lake

Holmes Bend Beach

27,232

CORPS

KY

Green River Lake

Smith Ridge Beach

10,550

CORPS

KY

Green River Lake

Pikes Ridge Beach

3,805

CORPS

KY

Green River Lake

State Park Beach

88,087

CORPS

KY

Nolin River Lake

Iberia Beach

4,915

CORPS

KY

Nolin River Lake

Dog Creek Beach

7,645

CORPS

KY

Nolin River Lake

Brier Creek (State Park)

15,171

CORPS

KY

Rough River Lake

Laurel Branch Beach

3,990

CORPS

KY

Rough River Lake

North Fork Beach

9,622

CORPS

KY

Rough River Lake

Axtel Beach

22,953

CORPS

KY

Rough River Lake

State Resort Park Beach

22,107

CORPS

OH 

Caesar Creek Lake

Fumas Shores (State Park)

86,615

2,830

CORPS

OH 

CJ Brown Lake

Merritt State ( State Park)

51,819

2,120

CORPS

OH 

WH Harsha Lake

Greenbrier (state Park)

66,659

CORPS

OH 

WH Harsha Lake

Tate (State Park)

17,900

CORPS

IN 

Brookville Lake

Mounds State Beach

48,890

CORPS

IN 

Brookville Lake

Quakertown State Beach

6,090

CORPS

IN 

Cagles Mill Lake

Lieber State Recreation Area

82,197

1,400

CORPS

IN 

CM Harden Lake

Raccoon State Beach

73,821

2,110

CORPS

IN 

JE Roush Lake

Little Turtle State Beach

47,079

900

CORPS

IN 

Mississinewa Lake

Miami State Beach

21,217

3,210

CORPS

IN 

Monroe Lake

Hardin Ridge Beach

32,889

CORPS

IN 

Monroe Lake

Fairfax Beach

51,603

CORPS

IN 

Monroe Lake

Paynetown State Rec. Area

68,446

CORPS

IN 

Patoka Lake

Newton-Stewart State Beach

85,421

8,800

CORPS

IN 

Salamonie Lake

Lost Bridge West State Beach

58,585

2,855

CORPS

PA

Chapman

12,094

68

PADCNR

PA

Keystone

50,403

78

PADCNR

PA

Kooser

5,511

4

PADCNR

PA

Laurel Hill

33,985

63

PADCNR

PA

Lyman Run

8,902

45

PADCNR

PA

Moraine

112,968

3,225

PADCNR

PA

Pymatuning

46,818

17,088

PADCNR

PA

Raccoon Creek

97,492

101

PADCNR

PA

Yellow Creek

25,429

720

PADCNR

PA

Crooked Creek Lake

62,458

350

CORPS

PA

Youghiogheny Lake

59,859

2,840

CORPS

61808

5065

33383

2140

11866

620

75th percentile Value

Median Value

25th Percentile Value



5,260

10,750

10,100

8,200

5,795

5,000

2,160


Table 5.  Primary Contact Recreation During Recreation Season and Water Body Size
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0-50

1,188,602

8,618

1,724

862

172

50-100

3,615

7,770

1,554

777

155

100-150

104,679

7,086

1,417

709

142

150-200

368,369

7,854

1,571

785

157

200-250

62,648

7,569

1,514

757

151

250-300

101,257

6,886

1,377

689

138

300-350

330,573

7,270

1,454

727

145

350-400

321,533

9,715

1,943

972

194

400-450

110,083

9,700

1,940

970

194

450-500

1,116,708

9,661

1,932

966

193

500-550

78,109

10,661

2,132

1,066

213

550-600

447,299

12,364

2,473

1,236

247

600-650

585,819

10,367

2,073

1,037

207

650-700

612,203

10,145

2,029

1,015

203

700-750

643,018

12,997

2,599

1,300

260

750-800

569,084

14,792

2,958

1,479

296

800-850

147,777

15,383

3,077

1,538

308

850-900

392,064

24,945

4,989

2,495

499

900-950

958,227

23,566

4,713

2,357

471

950-981

68,174

12,987

4,189

2,095

278

Medain

9,930

1,986

993

199


Conclusions
Significant primary contact recreational use takes place during the recreation season in almost all segments of the Ohio River during the recreation season.  Outside of the recreation season, April appears to be a relatively high use month for primary contact recreation.  Looking at the primary contact recreational use data on a per person per day per mile basis (Fig. 4), three segments stand out as having extremely high use and one segment stands out as having extremely low use.  None of the estimates of primary contact recreational use for the Ohio River appear to be unreasonable, with the possible exception of the second river segment (mile 50-100) which has extremely low use estimates.  Based on telephone survey questions, 2008 was a typical year in terms of the level of primary contact recreational use.  
However, staff was charged to compare Ohio River recreational use data to beach use data for the purposes of potentially classifying the recreational use of the river, so the following analysis is presented.  This analysis is meant only as one possible methodology to generate further discussion among the Technical Committee.  It is not intended to be an endorsement or recommendation to move forward with this approach.  

Figure 7 presents primary contact recreation usage during the recreation season on a ten mile river segment basis.  Bars represent the number of primary contact recreation person-days occurring during the 2008 recreation season (May-Oct) in ten-mile river segments.  Multiplying that number by five gives the total for each 50-mile segment.  Ten mile river segments best represented overall the size of waterbodies on which beaches with use data are located.  Lines are drawn across Figure 7 that represent the 25th percentile, median, and 75th percentile of the beach use data.  
If the median beach use value were chosen as representative of a typical beach, and a ten mile Ohio River segment as comparable to a beach, then five of the 50-mile Ohio River segments had primary contact recreational use levels less than a typical beach and might be considered for the designation of moderate use (see Table 3).  An additional three Ohio River segments had uses less than half the median beach use and might be considered for a designation of light use (Table 3).   
There are issues associated with this analysis that might be determined to limit its usefulness.  

1) All the data generated or used in this study are estimates.
2) Beach use data does include beach users that are not engaged in primary contact recreation, while it does not include lake users that were not at the beach.
3) The segment length of the Ohio River that would be considered to be comparable to a beach is questionable.

4) The level of beach use data used to compare with the Ohio River data is questionable (ie.  use of the median value, or the 25th percentile, etc.) 
Figure 7.  Ohio River Primary Contact Recreation Data for 10-Mile River Segments Compared to Beach Use Data.
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ACTION NEEDED BY TEC

Discussion of the report, approach, limiting factors and conclusions.
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