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EXECUTIVE SUMMARY

The U. S. Army Corps of Engineers (USACE), Tulsatbst (SWT), is conducting a
reevaluation of the Congressionally authorized Arégaroject designed to reduce chlorides
contributed to the Red River by the EIm Fork of tiver’'s North Fork. As part of the
reevaluation, SWT is evaluating how a potentiaing@in the chlorides would affect the
recreational fishery of Lake Texoma. In particut@ncerns were raised about how a change
in chloride would affect the striped bass populatmd the recreational fishing industry that
surrounds it. The purpose of this study is toneste the economic impact of a change in the

recreational fishery.

Of particular interest is the striped bass fishomgLake Texoma, which is considered some
of the best in the country and draws people frdro\ar the United States. With anglers
come all of the associated goods and serviceglitedtly benefit the local region, including:
bait and tackle, guide services, restaurants, econamodations. A survey was determined
to be the best method for estimating anglers’ reat¢b any potential changes in the
recreational fishery and the associated econonpaats. Telephone surveys were selected

as least invasive to an angler’s recreational egpee, and not subject to seasonal concerns.

Econometric analyses were performed to developrdoeeand, upper-bound, and most-

likely willingness-to-pay (WTP) estimates for theged bass fishery. The range of
estimates calculated was reasonable compared vethops similar research and ranged
from $9 to $21 per year, with a most likely valdebd7 per year for the Texas (surveyed)
side of the lake. Due to average incomes beinglomwOklahoma, the WTP for that side of
the lake is estimated to be $16 per year. The S asar population is approximately 39,000
anglers and the Oklahoma user population is amastd 62,000 anglers per year. Based on
the calculated WTP values and user populationatjuggegate WTP for Lake Texoma’s
striped bass fishery ranges from $909,000 to $200®1 with a most likely value of
$1,655,000.

This report represents Phase Il of the study, wimcludes survey implementation, statistical
and econometric analysis of the completed survegtipnnaires, determination of National



Economic Development (NED) benefits (or losses) amdiminary Regional Economic
Development (RED) benefits, and a risk and unaatainalysis of the WTP estimates.
Phase | was completed in September 2007 and ddfweestudy area, potential substitute
recreation sites, sample design, economic valuatietiods, and development of the survey

instrument.
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Section One: Introduction

1.0 INTRODUCTION

The U. S. Army Corps of Engineers (USACE), TulsatBst (SWT), is conducting a
reevaluation of the Congressionally authorized Arégroject designed to reduce chlorides
contributed to the Red River by the EIm Fork of tiver’s North Fork. SWT is conducting
the Red River recreation study in accordance wlBAOE regulations and addressing the
potential socio-economic impacts of changing tHerate levels in the Red River Basin.
The goal of the Red River Basin Chloride Contrajet (RRCCP) is to reduce naturally
occurring chlorides that limit or preclude the ao$&ked River waters for municipal,
industrial, or agricultural purposes. The projaciudes a reevaluation of Area VI
alternatives, costs, benefits, and cumulative irtgoticthe environment, which include the
impact on recreation due to changes in chloridel®ewn Lake Texoma and the entire Red
River Basin.

Lake Texoma, located on the border between TexAd©O&tahoma, has economic
importance to the area as a major tourist/recreakidestination. Six million people are
estimated to visit the lake annually (USACE 200@pncerns have been raised about how a
change in chloride levels would affect the recawatl fisheries of Lake Texoma, specifically
striped bass. To evaluate the economic impact, 8tfliired a study for economic

valuation of changes to recreational activitied. ake Texoma.

1.1 Phase | Overview

Phase | of the Area VI RRCCP Recreation Study waspdeted in September 2007. The
following tasks were performed during Phase I:

¢ Refined study area

e ldentified potential impacts to recreational at¢tes

¢ Inventoried existing recreational opportunities

e Developed economic valuation methods and surveyuiment

During Phase I, telephone interviews were deterthinebe the most appropriate method to
administer the survey. Telephone interviews wdndaconducted utilizing data provided by
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the Texas Parks and Wildlife Department (TPWD)deople who purchased Lake Texoma
fishing licenses in Texas (similar data were natilable for Oklahoma).

The Phase | report was provided to the TPWD, Uish &nd Wildlife Service (USFWS),
and Oklahoma Department of Wildlife Conservatiod{@C) in the fall of 2008. The
agencies provided comments on the report to SWHas& comments and accompanying
responses are provided in Appendix B.

1.2 Phase Il Overview

Phase Il of the RRCCP Recreational study focuseelvatuating the value angler’s place on
Lake Texoma'’s striped bass fishery. The followiagks were completed during Phase Il
(refer to Appendix A for Scope of Work):

e Refined survey instrument and obtained approvahftioe Office of Management and
Budget (OMB) for its use

e Conducted telephone interviews

e Analyzed survey results to calculate user willinggeo pay (WTP)

e Developed and utilized a methodology for approxintathe user population for

Lake Texoma as it pertains to the scope of thidystu

1.3 Report Outline

The current efforts and report represent PhasttHeostudy. Section 2 describes the survey
implementation, including the sampling and datdectibn procedures, risk and uncertainty
as it pertains to the survey, and results of tineegu Section 3 describes the econometric
model specification and results. The summary @fseHI is provided in Section 4.



Section Two: Survey Implementation

2.0 SURVEY IMPLEMENTATION

A detailed discussion of the survey methodologyr@vided in the Phase | report. The
survey instrument was revised slightly from theiahiinstrument developed during Phase I.
The survey instrument used during Phase 1l is plexvin Appendix C. The following

represents the implementation of the survey.

2.1 Survey Approval

All surveys conducted by the USACE must be apprdxe®MB prior to survey
administration. OMB is required to approve theveys to ensure the data gathered are
appropriate to the goals of the study, providesieally reliable results, and do not place an
undo burden on society. SWT prepared the final QddBkage for this study based on the
survey methodology and instrument developed dWingse I. The survey methodology and
instrument was approved by OMB in the summer oB8208BWT provided the approved
survey instrument to URS Group, Inc. at the begigraf Phase II.

2.2 Sampling Procedures

To make the sample as representative as possibl@itial survey design called for
randomly selecting 1,000 individuals from the Lalexoma fishing license records. The
license data were obtained through the Texas Dapattof Parks and Wildlife. The data

and sampling frame are discussed in detail in 8e&i3.

The ideal sampling frame for the population of eational fishers is Lake Texoma fishing
license sales data. Because both Texas and Okéabeliil_ake Texoma-specific licenses,
there was no need to subset data from the twosStatecreen respondents to locate users of
Lake Texoma. Sample data was obtained from the DRWpeople who purchased Lake
Texoma fishing licenses in Texas. Data was algaasted from the comparable agency in
Oklahoma, but the request was denied. Consequemitly individuals who purchased a

Lake Texoma license in Texas were included in greing frame. Analytical adjustments
of the user population based on data provided tgl lgame wardens were made as netaled
correct for the sample deficiency. These adjustsare discussed in detail in Section 3.4.1.
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The data files received from the offices of TPWDreveleaned to remove unusable entries
(missing key data) or multiple entries. If theatsse had multiple entries for an individual,
the multiple entries were collapsed into one amdiost recent contact information was kept
in the sample file. This was done to avoid corgcthe same individual multiple times, and
by keeping the most recent contact information nineber of inaccurate phone numbers in
the sample was reduced. Of the total recordsariitial file, 44,804 (87.13%) were issued to
Texans, 2,024 (3.94%) were issued to Oklahomark4#&96 (8.94%) came from other
States. A discussion of the steps taken to produdean, usable sample file was provided in
the Phase | Report. In all, the sample include®l @&&ble contacts for Oklahoma and other
States and 8,140 usable contacts within Texas.

2.3 Data Collection Procedures

All telephone interviews were subcontracted owt gmall firm that specializes in

conducting surveys. The firm has had many yegpsr@nce in successfully completing
similar survey projects for USACE and URS. Prmdata collection, telephone interviewers
received extensive training. The training proceledgwo stages. First, a general training
on telephone survey methodology was provided thessed the importance of. establishing
rapport with the respondent, reading questionstgxas written (never “ad libbing”), coding
answers carefully and accurately, following specifskip patterns correctly, probing only
where written instructions to the interviewer wprevided, and not offering or implying any

evaluation of respondents’ answers.

In the second phase of interviewer training, ine@mers were trained on the specifics of the
guestionnaire. Once the interviewers understoedtiucture of the questionnaire and the
way in which it was to be administered and codet#rviewers practiced mock interviewers
until they were extremely comfortable with the miew process. This allowed the
interviewers move through the questionnaire smgatiien speaking with survey
respondents. They also received training to affelst deal with problems and questions that

might arise in the course of the interview.

Before full survey implementation, a pre-test wasducted with 20 interviews of

individuals in Texas and 10 interviews of individgian Oklahoma. The purpose of the



Section Two: Survey Implementation

pre-test was to identify any problems with the goesaire (e.g., questions that respondents
had trouble understanding, questions that did @einsto be interpreted as intended), to test
the data collection procedures, and to identify amgnticipated issues or problems that
suggested the need to refine the data collectioogplures. The pretest was conducted by
experienced Optinet Resources personnel.

Two main issues were uncovered during the prethastrelated more to survey
administration than the instrument itself. Thetfissue that emerged was that women
sometimes served as “gatekeepers” when answernghibne. In other words, when a
household of a male license-holder was called, mavoanswered the phone and responded
that “he’s not interested,” “he’s never been fighihere,” or “he’s unavailable.” This
situation was not entirely unexpected, as womeitéjly answer the phone more often than
men do in households. Once this pattern was iikshtinterviewers were instructed to
simply thank the woman who answered the phone and bp. The interviewer then made 2
to 3 additional callbacks, at different days/tinséslay, to see if the male license-holder

might answer the phone.

The other issue stemmed from the number of timesnidlividual had actually fished on
Lake Texoma. Interviewers discovered that someididals, particularly in the non-Texas
sample data, had fished at Lake Texoma only ondenane, therefore, reluctant to
participate in the study. If these respondentddcbe persuaded to complete the

guestionnaire in its entirety, the information veadlected.

After completing the pre-test, the procedures desdrabove were integrated into the
training for the remaining interviewers. No prabkinvolving the format or wording of the
guestions were identified, so no changes were rwathe survey instrument. The pre-test
responses are included in the final database.

Because phone numbers are attached to househaldiseaanit of analysis for this study was
individuals, whoever answered the phone was askéd iicense-holder in the household
was available, by name. In instances were thededolder did not live there, the
interviewer asked if anyone in the household fisbed.ake Texoma to reduce the number of
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lost interviews from the sample. The personalrimi@ation pertaining to the actual person
interviewed was updated in these instances as ppate.

For the most part, interviews went smoothly. Hogrewas is currently the trend in telephone
interviewing, there were a large number of refusart&l likely a large number of individuals
evaded the calls (via answering machines or calétification). In an attempt to increase
the response rate, a Web site domain name (httpw/hakeTexomaSurvey.com) was
established. If an interviewer received an answgemachine or voice mail message, he or
she left a message describing the nature of tliy stod directing the license-holder to go to
the Web site for more information. Domain forwauglwas set up so any individual who
typed in that URL was redirected to a page on th@ Svebsite that described the survey and
provided additional USACE contact information. nhost cases, interviewers made 5

attempts to contact each license-holder.

In designing the sample, the goal was to draw@efitly large samples from each of the
three groups of licensees (Texas, Oklahoma, arattadls) to facilitate analytic comparisons
among them. Given that and the relatively sma# sif the non-Texas portion of the sample
population, the initial plan was to employ a strati sampling design following the logic of
a probability proportional to size design to sampdeas license-holders. Because the
number of non-Texas license-holders was relatigeigll, all non-Texas license holders in
the sampling frame were contacted to completeuheey. Since more unusable numbers
were in the database than had been anticipatedhyearaaise a large number of respondents
could not be reached despite repeated attemptdy eeary individual in the sample
population was called. Complete, full-length infews with 286 respondents in Texas, 18 in
Oklahoma, and 82 residents of other States welectedl. As previously mentioned, the
under-representation of Oklahoma responses wagsahdt in the analysis and is described
in Section 3. Based on the total numbers callet® and the number of completed full-
length interviews (386), the response rate forshivey is 4 percent. Approximately 150
people were contacted, especially among thosedeutdiTexas and Oklahoma, that did not
complete the full survey because they had onlyedsihe lake once. Most of these people

did not feel they could accurately value the figh@ith such a limited experience.
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2.4 Survey Results

The survey instrument served a dual purpose for SWiacilitated the collection of data
needed to calculate the value of Lake Texoma'perrbass fishery as well as basic
information about the lake itself. This sectiooudses on survey questions not used in the
econometric analyses. The econometric valuatidheofecreational striped bass fishery is
discussed in detail in Section 3 of this report.

The questions at the beginning of the survey setwedorimary purposes (Appendix C).

First they were designed to get the respondetin@ ttbout Lake Texoma, their experiences
at the lake, and how often they recreate theréatoitformation was fresh in their minds
before the economic valuation questions were askedddition, the first questions provide
general information on user opinions of Lake Texdha may be useful or interesting to
USACE because it is responsible for lake management

Because the focus of this study is recreationad fmelLake Texoma, the first question was
used to gauge the respondent’s knowledge of thheaBonal opportunities. Respondents
were asked to rank their knowledge of the laketsaational opportunities on a scale from 0
to 5, with 5 representing full knowledge (Figurd2- The majority of respondents felt that

they had at least a basic understanding of theaéonal opportunities available.
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Knowledge of Recreational Opportunities

16;4%

50; 13%

33; 9%

O 0 - no knowledge
m1l
o2
O3
m4
O 5 - full knowledge

79; 1

77;20%

131; 34%

Figure 2-1: Respondent Knowledge of the Recreatiah Opportunities on Lake Texoma

As discussed in the Phase | report, this studyésalt of the proposed RRCCP. The level of
public awareness about the RRCCP is not only usef8WT, but may also affect
respondents’ WTP to maintain the lake’s recreatioesources. Respondents were asked to
rate their knowledge of the RRCCP from 0 to 5, aittepresenting full knowledge (Figure
2-2). Almost all of the respondents felt they Higé to no knowledge of the RRCCP. This
indicates that additional efforts to inform uselosiat the RRCCP and its impact on Lake

Texoma may be warranted to ensure a reasonableoliepeblic awareness.
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Knowledge of RRCCP

3 0 - no know ledge
w1
o2

52; 13% o3

w4

O 5 - full know ledge

276; 72%

Figure 2-2: Respondent Knowledge of the RRCCP

The focus of the survey is on the recreationakfigtat Lake Texoma, which is considered to
be a major draw to the area. Therefore, the relpus were also asked to rate the quality of
fishing at Lake Texoma’s fishery from 0 to 5, wilbeing the highest quality (Figure 2-3).
As anticipated, most respondents rated the quallifighing very high. In a follow-up
guestion, respondents were asked what their primamyose was for a typical trip to Lake
Texoma (Figure 2-4). Optional responses includeaimping, fishing, boating, swimming,
water skiing, and other. Responses for the ‘Otbption typically were relaxation or listed
some combination of options (e.g., fishing and cagycamping, fishing, and boating) in
which the respondent did not pick one as the pymaason for the visit. Note, however,
that the survey sample was based on people whigwed a Lake Texoma fishing license,
meaning that every respondent at some point figteglanned) to fish on the lake.
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Fishing Quality at Lake Texoma

4; 1%

9; 2%

10; 3%

75; 19% R i

131: 34% O 0 - very poor quality
m1l
o2
o3

m4

O 5 - very high quality

157; 41%

Figure 2-3: Respondent Ranking of the Fishing Quél at Lake Texoma

Primary Purpose for Visiting Lake Texoma
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Figure 2-4: Primary Purpose for a Typical Visit toLake Texoma

Anglers tend to target some species over others Wiy fish. Respondents were asked to
provide their top three target species (in prefeeesrder) (Figure 2-5). Respondents were

10
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able to respond with ‘other’ or ‘no target’, buspenses tended to be from a certain set of
species. Almost all of the “other” responses werelack bass or sand bass, a few
respondents mentioned bait fish, and one mentipaddle fish, grass carp, and alligator gar.
Note that if a respondent said they only have arievo target species, “not applicable” was
listed for their second and/or third targets.

Top Three Fish Species Targeted

300

250

200 | | m#L
150 - m#2
100 | |lO#3

Number of Responses

Fish Species

Figure 2-5: Top Three Fish Species Targeted by Resndents
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3.0 ECONOMETRIC ANALYSIS

Estimating the value of a change in the striped ligbery on recreational fishing can be
difficult. Because people do not pay directly floe experience of fishing, it is considered a
nonmarket good or service. An argument could béenhat fishermen do pay for the
experience through external costs, such as licebaé#sand tackle, and guide services.
However, capturing these costs provides a bettena&® of the economic impact of the
resource to the economy, as opposed to the vadti@atiisherman may place on the
experience or any changes in the experience. Tdreresurvey questions were framed to
capture the particular respondent values for theest bass fishery that are not observable in
the real market place.

The goal of the econometric analysis is to meagwotential change in the National
Economic Development (NED) benefits caused by Hanges in the striped bass fishery.
According to the Economic and Environmental Pritespand Guidelines (Water Resources
Council 1983), the benefits arising from recreabgportunities created by a project can be
measured by WTP. The economic methodologies cereidior econometric analysis were
examined and discussed in the Phase | report.cdimingent value method (CVM) was

selected as the primary technique to calculate N&fefits for this study.

3.1 Contingent Valuation Questions

Multiple approaches or formats to the contingemae4dCV) questions were examined and
are described in the Phase | report. The paynadt(®C) question format provides a more
precise WTP value for each respondent than whabeamollected using a different approach
such as a dichotomous choice or open ended quediBrguestions are an expansion on the
standard dichotomous choice format (Collins andeRbsrger 2007). With PC, the
individual is given a wide range of bid amountsttoe recreational improvement that would
be paid by the respondent over a specific timefréarg, per visit, season, or year). The
respondent is asked to indicate whether or notWeayld pay each bid amount with a
varying degree of certainty. This WTP questiomfat captures a greater amount of

! During Phase |, a Travel Cost/CVM was considecethiculate the WTP estimates. As the study deeeldt
was decided to use a CVM for NED benefits and hsetitavel cost data for the RED benefits discussed
Section 3.5.

12
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information than other WTP question formats, whtid partially simulating the market
experience for the respondent. Because PC prosithégher level of detail and is
straightforward enough to administer through aptetae survey, this format was selected

for the survey’s CV question (Figure 3-1).

Now, suppose you had the option to purchase anarspecial striped bass
stamp that would help pay for a Lake Texoma fighHeay project. Through
stocking, this project would maintain Lake Texonst*goed bass catch rates
at the current level. | am going to provide youeaes of dollar amounts that
represent possible annual costs to you of the apstriped bass stamp to
cover the cost of the hatchery project. For eacloam, please respond with
“yes” (willing to pay the amount annually), “not sel' (may or may not be
willing to pay the amount annually), or “no” (wilhot pay the amount

annually):

Cost to you per year Yes Not Sure No
$ 0.01 0 0 O
$ 1.00 O O O
$ 5.00 0 0 O
$ 10.00 0 0 O
$ 25.00 0 0 O
$ 50.00 0 0 O
$ 75.00 O O 0
$ 100.00 0 0 O
$ 250.00 0 0 O

[If all responses NO, continue; if WTP>0 skip to Q23]

Figure 3-1: Survey Contingent Valuation Question

Starting the dollar values at one cent allows fier $eparation of near zero WTP from true
zero WTP. Also, including a high value of $250@6vides the opportunity to collect the
choke price for respondents, except in a few ex@reases. It is important to note that a
hatchery/stocking program will not actually be iexpented for logical reasons. It serves as
a way to explain to the respondent how the maimeaaf the fishery could be performed.
The hatchery/stocking program was selected simpbabse such programs are familiar to
anglers and can easily be explained over the phitheut confusing the respondent. Figure
3-2 provides the number of ‘Yes’ responses for ehadlar value on the payment card.

13
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Yes Response to CV Question
300
9 250 1 [ ]
(2] —
c
S 200 1
8 __
E 150 1 O Yes Response
o
9 100
=
2 50 -
. | N
0.01 1 5 10 25 50 75 100
Dollar Value ($)

Figure 3-2: Yes Response to CV Question

3.2 Theoretical Model

The household production function provided the tagcal framework used to develop the
empirical model for the WTP analysis, connectingsehold behavior and recreational
opportunities. Household production functionsam#ll when using a PC question format to
determine user WTP. This framework is based orasisemption that individual household
utility is affected, in some way, by the availatyilof local recreational opportunities
(Bockstael and McConnell 1981; Haab and McConr@®2). The respondent’s utility] is
a function of private goods with pri€& (X), the number of trips taken to Lake Texoma at
costPt (T), and the catch per trip (a measure of trip gyedit pricePc (C). The utility for

Lake Texoma users is specified as:

U=U(XT,C) (1)
The user can maximize their utility given the fellog economic and environmental

constraints: the budget constraint and the fishufan constraint. The budget constraint
shown in equation 2 expands on equation 1 anddesluas disposable income:

| =P, X +P.T+P.C )

14
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The fish populationfISHPOB constraint is a function of environmental corah of the

lake E) and management actiorid)implemented:
FISHPOP= f (E,M) 3)

A user combines the cost of their equipment and, gaying consumed inputs (e.g., fuel
and bait), skill, experienc&ISHPOR and other fixed characteristics of the lake (eagcess
and crowding) to generate the desired levels obggmnal trips ) and catch per tripQd)
according to the household production frameworkc{@&tael and McConnell 1981).

By combining equations 1, 2, and 3, the solutioth&outility maximization equation is an
indirect utility? function {) that shows the maximum utility a Lake Texoma wser obtain
given the stated constraints:

V=V(P,P, P, I,FISHPOPB (4)

In the CV survey scenario (Figure 3-1), respondemése asked to assume that because of a
change in exogenous factoEsdr M), the striped bass catch rate on Lake Texoma would
decrease. The pathway by which changdsanM decrease the catch rate is through
decreases IRISHPOP(also exogenous). Inthe CV question, respondeets asked to
assume that a decrease in catch rates could beeavtiirough a hatchery or stocking
program (a change M), which would maintain the current catch rate.e Pathway by

which the hatchery/stocking program maintains caatés is by helping to maintain
FISHPOPat higher levels compared to the “without progrdevel.

Respondents were asked to indicate their WTP ®h#ichery/stocking program via a PC.
WTP is maximized using equation 4 under the “withgram” FISHPOP") conditions
(current fishery with a stocking program) and “waith program” EISHPOP'®) conditions at
the respondent’s current level of disposable inc@ifie Therefore a respondent’s maximum
WTP for the program is defined as:

2 Direct utility cannot be measured and, thereforest be modeled and estimated indirectly.
3 All respondents are assumed to be Lake Texoma, usiace all respondents purchased a Lake Texamiadj
license.

15



Section Three: Econometric Analysis

V(P,,P;,P.,1° -~ MaxXWTRFISHPOP') =V (P, , P, , P.,1° ~WTP, FISHPOP"°) (5)
X T C X T C

Thus,MaxWTPin equation 5 is the amount of payment that makeser indifferent between
maintaining their current catch rate giveiSHPOP" with a lower incomelf-MaxWTH and
facing a lower catch rate with their current incofffewTP.

The remaining subsections discuss the econometritehmg as it pertains to the specifics of
this study.

3.3 Empirical Model

Respondent WTP for Lake Texoma’s striped bassrysiseexpected to vary by the utility
protected by maintaining the status quo in comparts their cost to maintain the fishery.

As the user frequency of Lake Texoma increaseppretent WTP is expected to increase.

In addition, because of the vibrant health of tiigped bass fishery and because the negative
impacts to the catch rate are not expected to dx@@eercent, a number of respondents may
not be willing to pay anything to prevent a deceeiasthe striped bass population.

The variables included in the final econometric elade provided in Table 3-1. Only one
variable,retired which represented whether or not the respondestawatired individual,
was removed from the initial empirical mod&etiredwas removed because of its high
correlation withage. Sinceagehad a stronger explanatory power, it was seletciedmain

in the model. A respondentslaxWTPwas considered to be the highest value with a*Yes
response; for the primary analysis any “Not Suesponse was coded as a “No” response.
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Table 3-1: Independent Variable Descriptions

Name Description Units Equation 5

Usefreq Frequency of use (humber of trips per year Trips per year Pt
to Lake Texoma), continuous

Income Income of respondent, recorded as mid- Dollars ($) I
point of range chosen

Knowl Knowledge of the RRCCP 0 to 5 scale P

Subs Whether or not the respondent has a 0/1 dummy Pc
substitute fishing site

Age Age of the respondent, continuous Years Py

Member2 | Whether or not the respondent is a member 0/1 dummy Py
of a conservation or environmental club

Initially, Ordinary Least Squares (OLS) was usedgtimate the model, however, due to
nearly 25 percent of the survey population haviMyTeP value of zero, a censored model
approach was required. Statistically speakingctimaplete distribution dflaxWTPis not
observable with the unobserved sample pottafrihe population massed around zero (Haab
and McConnell 2002). Under these conditions if QL& used, the results would be
inconsistent with true user WTP values and yiettb&anwards-biased estimate of the
empirical model parameter estimates and an upwaeded estimate of the intercept term.
Therefore, Tobit models were used to evaluate sugponses to account for the data being
censored around zero (Amemiya 1984; McDonald anéfit/12980).

In equation 6 belows represents the intercept term ghieepresents the estimated
coefficients of the models. Any survey with nospenses to questions used in the empirical
model was removed from the analysis. Responddadsified as providing protest bids

were removed from the analysis as well, becausettypes of responses tend to affect the
fit® of the empirical model in a negative way. Howeyebtest bids were used as part of the
uncertainty analysis, which is discussed in Sec®i@n In this analysis, these responses
affected the model fit enough so that the model measestimating the non-protest bids

* This occurs when some observations on the depengeiable, corresponding to known independent
variables are not observed and therefore censooedthe sample. In this case the demographic ctearstics

of the respondent are known but not their WTP.

> Protest bids are “No” votes for the recreatiomapiiovement, not because the respondent cannotafier
payment or disinterest in the improvement, but bseaf the dislike for the payment vehicle (in ttase a tax)
or because they believe recreational improvemédrusld be free.

® Model fit refers to how well the econometric modgplains the variation in the data set being arealy
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appropriately. The final econometric model is shdwelow (Champ, et al. 2003; Collins and
Rosenberger 2007):

MaxWTP= (c+ pUsefreq+ S,Income+ S,Knowl + 3,Subst S, Age+ ,BGMembeQ) (6)

3.4 Willingness to Pay

Since the PC modeling approach estimatiedkWTPdirectly, calculating the respondent
WTP was straightforward. To calculate the averagpondent WTP, the mean value of the
independent variables along with the estimated inomkifficients were entered into
equation 6 and solved fdtaxWTR Even though most of the variables are insigaiftc the
variable of primary importanc@come is very significant. In addition the model fit
statistics demonstrate that the model is a goqékaike criterion and Hannan-Quinn
criterion) to the data. The average respondent WHR7 per year. The model coefficients
and variable means are provided in Table 3-2.

Table 3-2: Model Coefficient Values and Variable Mans

Variable Coefficient P-Stat Means
C 6.521211 0.3386
USEFREQ 0.057889 0.3687 6.961131
INCOME 0.000131 0.0013 86466.43
KNOWL -0.78709 0.7977 0.674912
SUBS -0.25896 0.9323 0.318021
MEMBER?2 5.440775 0.1606 0.166078
AGE -0.02646 0.7906 49.48763
Akaike criterion 9.021156
Hannan-Quinn criterion 9.124208

3.4.1 User Population

The user population for Lake Texoma, for the puegasf this study, is not easy to define or
guantify. Lake Texoma has numerous types of réiorgd users and this study only focuses
on the fishery. Therefore, using the number of ahtake visitors would aggregate the user
WTP estimate over too many people. Six milliongdeanay visit Lake Texoma per year,
but they are all not anglers and should not begassgia WTP value.
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As discussed throughout Phase |, in the stakehollmments, and this report, Lake Texoma
can be fished using either a Lake Texoma fishiognise (lake license) or a Texas or
Oklahoma State freshwater fishing license (Staenke). Therefore, the total user
population of people who fish on Lake Texoma wagisheined by estimating the number of
people who fish with either type of license.

3.4.11 Correspondence with TPWD and ODWC

TPWD and ODWC were contacted to provide data dissitzs on the number of people who
purchased lake licenses at least over the pastdi@.y These agencies on either side of the
lake are believed to have the best expertise onuh#er of anglers for Lake Texoma

because of their involvement with licensing.

Neal R. Chambliss of the License Department at TRMiYided statistics for the total
number of people who purchased a lake license &alstributor (e.g., bait shop, sporting
goods store) located in the State of Texas. Theeal® for the last 11 years (1998-2008) and
include the zip codes of the purchaser (Table 3FB)wever, Mr. Chambliss was unable to
provide an estimate of the total user populatiotho§e who fished on Lake Texoma over
that time period.

Mike Chrisman, License Supervisor for the ODWC vited Lake Texoma License sales
figures from 1999-2008, however, no informationlddae provided on the purchaser (e.g.,
zip code) because of legal restrictions (Table.3t3e his counterpart in Texas, he too was
unable to provide data on total number of users.
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Table 3-3: Number of Lake Licenses Sold in Texasnd Oklahoma by Year

Number of Lake Licenses Sold
Year Texas Oklahoma
1998 24,009 not provided
1999 26,414 33,769
2000 27,145 34,330
2001 27,682 32,801
2002 24,834 31,818
2003 23,345 30,666
2004 27,404 43,889
2005 27,709 36,223
2006 29,938 36,518
2007 30,789 26,650
2008 31,936 38,540
3.4.1.2 Game Warden Interviews

Game Wardens for every county adjacent to Lake exevere contacted to provide
information on the number of people who fished vaitlake license compared to those who
fished with a State license. Since game wardguisdly check anglers for valid licenses,
they have the most practical experience to appratarthe user population for this study.
Based on their individual experiences, the gamealeras provided information on the
approximate ratio of lake licenses versus Staem$ies. In particular, the game wardens
were asked what percentage of the population in #énea fished with a lake license. The
game wardens consistently indicated that a majotributor to whether or not an angler
purchases a lake license was the amount of sheraliailable to them with a State license.
The greater the shoreline in their assigned ahealess likely the wardens found people with
lake licenses. Table 3-4 is a summary of the médion obtained from the game wardens
and the populations of their respective counties:
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Table 3-4: Summary of Game Warden Data

Population Percent Using
State County 2000 Game Warden Lake License Comments
Grayson 110,595 James Ballard 80%
Texas Grayson 110,595 Randolf McGee 80%
Cooke 36,363 Jimmy Lundberg NA Unable to reach warden
Bryan 36,534 Danny Clubb 60% Comparatively greater shoreline
Marshall 5737 Lt. Jimmie Henthorn 40-50%
Oklahoma : Marshall 5737 Linda Powell 40-50%
Johnston 10,513 Curtis Latham 30%
Love 8,831 Bob Mullinax NA Unable to reach warden
3.4.1.3 Data Derivation

The number of lake licenses purchased in TexaO&tethoma was assumed to represent the
lake license holding segment of the user populdtomany given year. If the ratio of lake to
State license users could be determined, becaesathber of lake licenses was known, the
total user-population could be reasonably estimated

As outlined in Section 3.4.1.2, an estimated ratds determined for each county in each
State from information provided by the game ward€idahoma had a comparatively
greater variation in ratio of lake to State licehséders across the lake bordering counties.
Furthermore, the ratios for lake to State liceriseshe Oklahoma counties were lower
across the board as compared to Texas. With therityapf Lake Texoma in Oklahoma,
Oklahoma State-license holders can access to rhtds éake without purchasing a lake

license.

In order to develop a uniform ratio for all of Oktama, a weighted average of the warden
license information was estimated based upon tpelption of each county bordering the
lake. This resulted in an estimated average ofceqpately 52 percent of the Oklahoma
user population using a lake license, compared4t® jpercent straight average of the warden

license information.

The estimated number of State-only license usessolitained by multiplying the annual
number of lake licenses sold by the inverse oldke to State license ratio. Table 3-5 shows
the estimated user population for each year byeStat
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Table 3-5: Lake Texoma User Population by State

Lake Licenses Lake to Estimated Estimated User
Year Sold State Ratio State License Population
OKLAHOMA
1999 33,769 52% 31,171 64,940
2000 34,330 52% 31,689 66,019
2001 32,801 52% 30,278 63,079
2002 31,818 52% 29,370 61,188
2003 30,666 52% 28,307 58,973
2004 43,889 52% 40,513 84,402
2005 36,223 52% 33,437 69,660
2006 36,518 52% 33,709 70,227
2007 26,650 52% 24,600 51,250
2008 38,540 52% 35,575 74,115
TEXAS
1998 24,009 80% 6,002 30,011
1999 26,414 80% 6,604 33,018
2000 27,145 80% 6,786 33,931
2001 27,682 80% 6,921 34,603
2002 24,834 80% 6,209 31,043
2003 23,345 80% 5,836 29,181
2004 27,404 80% 6,851 34,255
2005 27,709 80% 6,927 34,636
2006 29,938 80% 7,485 37,423
2007 30,789 80% 7,697 38,486
2008 31,936 80% 7,984 39,920

Based on the data provided, the average numbakeflicense holders from Oklahoma was
estimated to be 34,520 and the average numbeatd-8hly license holders was estimated to
be 31,865, resulting in an Oklahoman user populaiics1,903. Texas has an estimated
27,382 lake license holders and only 6,846 Steém$ie holders, resulting in a Texas user
population of 38,711 on an average annual badie alerage annual user population was
estimated by taking the estimated total user pdpuldor the two States, and rounding to the
nearest thousand. The average annual user pa@pufatiLake Texoma is estimated to be
101,000.

3.4.2 Benefit Transfer for Oklahoma

The survey population only included lake licens&les who purchased their license in
Texas. Lake license holders who purchased tloeindie in Oklahoma and State license
holders were not included in the survey populatierliscussed in previous sections of this
report and Phase I. Therefore, a potentially lgngtion of the user population was not
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surveyed for this study. The WTP for this portafrthe user population was estimated using
benefit transfer.

People learn directly or through the experiencetbérs. The experience of others is used as
the basis for the benefit transfer methodology (@haet al. 2003). A few characteristics of
the benefit transfer are important when selectirgvalues to transfer. The original site
needs to be as close as possible to the transfatida in biology, climate, size, type of users,
and recreational opportunities available. Alse,iore recent the study was conducted, the
better because the effects of inflation, publionagn, and other factors are minimized.
Transferring the benefits from the Texas populatmthe Oklahoma population meets these
requirements, especially because they apply tsdahee lake so all of the site conditions are
held constant. Only the user population differs.

One of the demographic characteristics shown agjarrdriving factor in respondent WTP
values is income. Intuitively, this makes senseabee monetary decisions are limited by a
budget constraint. Therefore, U.S. Census data s@nsulted for Texas and Oklahoma to
compare the percent differences in State mediaomeq Table 3-6).

Table 3-6: Median Household Income Texas and Oklaima

State Median Household Income (2009)
Texas $ 46,248
Oklahoma $ 40,371

Percent Difference 12.7 %

Since the median household income of Oklahoma.ig gercent lower than Texas, the
median income value used in the WTP calculations lenaered by 12.7 percent. The lower
estimate will help reduce any overestimation in\tiéP values for the Oklahoma portion of
the user population. Adjusting the WTP for Oklatadsriower median income drops the
average survey income from 86,466.43 to 75,485U4€ng this median income, the
Oklahoman per user WTP is $16. The derived cdeffts of the model do not change with
this calculation; a lower income is simply usedeas of the survey data mean value for

income (Table 3-7). This method was chosen beddas#8 respondents from Oklahoma
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did not create a statistically viable sample toly®aseparately from the rest of the survey

sample.

Table 3-7: WTP with Adjusted Mean Income for Oklaroma

Variable Coefficient P-Stat Means
C 6.521211 0.3386
USEFREQ 0.057889 0.3687 6.961131
INCOME 0.000131 0.0013 75485.19
KNOWL -0.78709 0.7977 0.674912
SUBS -0.25896 0.9323 0.318021
MEMBER?2 5.440775 0.1606 0.166078
AGE -0.02646 0.7906 49.48763
Akaike criterion 9.021156
Hannan-Quinn criterion 9.124208

3.4.3 Aggregate WTP Estimate

The previous subsections of Section 3 have detthlednethodology used to calculate
individual WTP and the estimated number of usersHis study. This WTP value is specific
to the striped bass fishery on Lake Texoma andenfees were not made during this phase
for the value of the lake’s fishery or recreationalue as a whole. With the individual user
WTP value of $17 annually and an annual user psipalaf 39,000 for Texas; the annual
Texas WTP value is $663,000. The Oklahoman useP Wélue is $16 annually with an
annual user population of 62,000 resulting in amuah WTP value of $992,000. Therefore
with an average user population of 101,000 anglbesaverage annual WTP value for the
Lake Texoma fishery is $1,655,000.

Upper and lower bounds for the aggregate WTP estianr@ provided in Section 3.6 as part
of the risk and uncertainty discussion.

3.5 Regional Economic Development Benefits

The Regional Economic Development (RED) benefitthhefRRCCP project are expected to
be minimal in relation to changes in the stripedsbisshery. The vibrant striped bass fishery
on Lake Texoma, even if the catch rate is redugeBlipercent, will still be considered a

good fishery by many of its current anglers. ™taement is supported by the survey
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responses. In addition to the CV question, respotsdwere asked if they would take fewer
trips to Lake Texoma with the reduced catch rateviged in the PC question.

Table 3-8 shows the change in number of trips ipragram is implemented and the catch
rate decreases. As shown in Table 3-2, the avemaigpder of trips taken per year to Lake
Texoma is 7, the mean OSEFREQUSEFREQs the variable name for number of trips
taken per year). With the reduced catch rateatleeage number of trips taken by
respondents to Lake Texoma each year is expecteapoby one full trip from 7 to 6.

Table 3-8: Changes in Number of Trips Taken UndeWithout Program Conditions

Change in Trips Number of Responses Percent of Responses

Same number of trips 269 70%
1 less trip 58 15%
2 less trips 16 4%
3 or more less trips 26 7%
No response 17 4%
Total 386 100%

Table 3-9 summarizes average per-trip expenses tpysurvey respondents. On average,
respondents spent $311 per trip on all expenshs.aVerage annual expense per respondent
under current conditions is $2,180. If no progianmplemented, the cost per year will drop

by the expense of one trip ($311) resulting in e&rage annual expense of $1,869.

Table 3-9: Average Trip Expenses per Year

Cost Category Average Spent Per Respondent

Per Trip Per Year, Per Year, Without

$ Current ($) Program (%) Difference ($)
Lodging 69.95 489.67 419.72 69.95
Food & Beverage 79.74 558.19 478.45 79.74
Transportation 113.71 795.97 682.26 113.71
Activities/Entertainment 28.28 197.97 169.69 28.28
Supplies/Equipment 12.24 85.68 73.44 12.24
Miscellaneous Expenses  7.51 52.60 45.09 7.51
Total 311.44 2,180.08 1,868.64 311.44

Because this study focuses only on the striped fistesry, the RED effects are only
applicable to the striped bass fishery and notakelL.Texoma’s overall recreation industry.
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Anglers could easily switch to a different spedfdbey desired; the fishery on the lake as a
whole will not disappear. Lake Texoma also offausnerous recreational activities,
discussed in the Phase | Report, that attract nmserisitors who are not anglers.

3.6 Risk and Uncertainty

Multiple sources of uncertainty are present in stagly. A large portion of uncertainty
comes from the unknown biological impacts of theGQR®R within Lake Texoma. The
biological impacts were not finalized or validatgdhe time of survey development and
implementation. Biologists performing the biologliaompact analysis were consulted to
develop the catch rate percent decrease rangeedtiin the survey to ensure the most
extreme impacts were covered by this study to redais uncertainty but it could not be

eliminated.

A certain level of uncertainty is inherent in suywvesponses and a person’s words do not
always match their actions. However, nonmarkehendc methodology has a long and
continuously tested history that is accepted imdanaa and in the general public. CV
research has proven that while imperfect, restilfsaperly designed CV studies result in
WTP estimates reliable enough for policy decisio8teps such as receiving OMB approval

for the survey instrument are designed to mininizg uncertainty as much as possible.

Another source of uncertainty comes from the CVstjoa responses themselves, as shown
in Figure 3-1 with the availability of a “Not Suredsponse. The survey results were re-run
using the same model described in Section 3.5 iiht“Not Sure” responses coded as a
“YES” instead of a “NO.” This provided the uppestnd WTP estimate for Lake Texoma’s
striped bass fishery, with a user WTP value of @@dyear. A difference of only $4 per user
between the most-likely and upper-bound resultEatds respondents were confident in
their responses. With a user WTP estimate of 8#laggregate WTP upper-bound value
would be $2,121,000 annually. Table 3-10 provithesmodel estimation results, coefficient

significance, and variable means for the upper-totwbit model.
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Table 3-10: Upper-Bound Tobit Results and VariabldMeans

Variable Coefficient P-Stat Means
C 14.06543 0.0685

USEFREQ 0.110668 0.1231 7.045296
INCOME 0.000123 0.0067 87132.87
KNOWL -3.058775 0.3747 0.686411
SUBS 0.566497 0.8680 0.313589
MEMBER?2 3.023873 0.4847 0.167247
AGE -0.053516 0.6331 49.65854

Akaike criterion 9.301283

Hannan-Quinn criterion 9.403548

Protest responses were not included in the modsdsigssed up to this point in the report
because of the adverse impact they had on estimaggults. However, excluding protest
bids from the analysis brings a level of uncertainto the WTP estimates. Researchers
have found that excluding protesters completelylissghat protesters have the mean WTP
found in the sample, if in reality protester WTRower, this method biases results upwards.
However, if protesters are included in the sampth wero WTP and in reality their WTP is
greater than zero, this produces WTP results tieabiased downwards (Collins and
Rosenberger 2007). With the data collected, noeveain be assigned to protest bids besides
a value of zero. While this may in fact produce MfEsults biased downward, it provides
the most conservative lower-bound estimate. Inotygrotesters (86 respondents in total) in
the Tobit model resulted in a WTP estimate of $9year, or $909,000 over the total user
population. Table 3-11 provides the estimatedfenefts, significance levels, and variable
means when protesters are included and any “Na&’3esponse is coded as a “NO.”
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Table 3-11: Protest Model Results and Variable Mass, “Not Sure” as “NO”

Variable Coefficient P-Stat Means
C 0.595547 0.9317

USEFREQ -0.03153 0.5930 8.229111
INCOME 0.0000976 0.0199 86442.05
KNOWL 0.576819 0.8540 0.668464
SUBS 2.791824 0.3771 0.296496
MEMBER?2 10.24349 0.0131 0.142857
AGE -0.056737 0.5833 49.59838

Akaike criterion 7.451662

Hannan-Quinn criterion 7.485201

Coding “Not Sure” responses as a “YES” responseatsof as a “NO,” and including the
protest bidders as having a zero WTP results ioveer-bound estimate to $12 per year
(Table 3-12) which is higher than when “Not Suretoded as “NO”. Because this value is
higher, it is recommended as a conservative lowestid estimate of $9, using the results
provided in Table 3-11.

Table 3-12: Protest Model Results and Variable Mass, “Not Sure” as “YES”

Variable Coefficient P-Stat Means
C 3.075077 0.6973

USEFREQ -0.00036 0.9957 8.209677
INCOME 0.000107 0.0243 86442.05
KNOWL 0.310913 0.9304 0.669355
SUBS 3.35692 0.3502 0.295699
MEMBER?2 8.270718 0.0772 0.145161
AGE -0.06104 0.6034 49.59409

Akaike criterion 7.747282

Hannan-Quinn criterion 7.780821

The last main area of uncertainty surrounds the pspulation for Lake Texoma. Despite a
lengthy search through different State agencidsth Texas and Oklahoma, a reliable count
of lake anglers is unavailable. The USACE Web pttevides a number of lake users:
currently 6 million visitors annually (USACE 2009However, this number includes all lake

users, not the number of anglers on Lake Texomataedefore, cannot be used as the user
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population for this study. As discussed in Sectiofhl of this report, the user population

was estimated using historic license data and nmébion gathered from the local game

wardens. Their estimates are based on their exqpmss talking with people and checking

licenses during routine inspections, which may kened based on frequency of checking

avid fishermen (who have a more likely chance afidgpénspected). These fishermen may or

may not be representative of the user populatioregard to lake license holders vs. State
license holders. Also, fishermen can hold bothtaeSlicense and a lake license, and it is
unknown which license would be presented to theggamarden during an inspection. These

impacts could potentially skew the ratio of lakeState license holders, and thus change the
user population. The best user population estirmeadable was used to aggregate the WTP
estimates; however, it is an estimate and not eiggeount of lake anglers.
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4.0 SUMMARY

This report represents Phase Il of the study, wimcludes survey implementation, statistical
and econometric analysis of the completed survegtipnnaires, determination of NED
benefits (or losses) and preliminary RED benedite] a risk and uncertainty analysis. This
report was reviewed by the Tulsa District; all repmmments and responses are provided in

Appendix D.

As part of the RRCCP, SWT is evaluating how a padénohange in the chlorides would
affect the recreational fishery of Lake Texoma.pémticular, concerns were raised about
how a change in chloride would affect the stripadgjpopulation and the recreational fishing
industry that surrounds it. The purpose of thiglgtwas to estimate the economic impact of
a change in the recreational fishery through aesugquestionnaire. Telephone surveys were
selected as least invasive to an angler’s recredtexperience and not subject to seasonal

concerns.

Econometric analyses using Tobit models were pewarto develop lower-bound, upper-
bound, and most-likely WTP estimates for the sttipass fishery. The user population was
estimated to be 101,000 anglers on Lake Texomaadlgraased on information collected
from Texas and Oklahoma. The lower-bound WTP eg@rfor the striped bass fishery is
$909,000 per year and the upper-bound WTP estim&2121,000. The most likely annual
WTP value for Lake Texoma'’s striped bass fishegnsestimated $1,655,000.
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Appendix A: Scope for Phase I

Area VI Red River Chloride Control Project
Recreation Study
Scope of Work
Contract No. W912HY-05-D-0003
Delivery Order No. 11
April 2008

l. INTRODUCTION

The Area VI project will impact the water qualitythe Red River, EIm Fork, OK tributary,
and Lake Texoma by removing the naturally occurdhlpride salts. By doing so, the water
will be more suitable for municipal, industrial,caagricultural purposes. Though there is
high uncertainty in degree, the reduction of clalesi might change the water quality and
turbidity of Lake Texoma in a way that will impamrtain species of game fish. As a result,
some anglers at Lake Texoma, those who sell gaadiservices to those anglers, resource
agencies, and those with interests in local ecoaalevelopment have expressed concern
about any changes to the fishery.

The USACE, Tulsa District (SWT) requires serviaegdnduct and analyze a public survey.
The survey strategy was designed in Phase | obthdy. Phase Il activities consist of the
following tasks:

e Administration of the survey

e Statistical and econometric analysis of the comspleturvey questionnaires

e Determination of National Economic Development &sgjional Economic
Development benefits (losses)

e Conduct a risk and uncertainty analysis

Il. PURPOSE

SWT requires the administration and analysis ofpihiglic survey for contribution to final
Corps decision documents (EIS and Study Reporthiirea VI report. This scope-of-
work is to identify the activities to be performfea this recreation study and the report that
is due upon completion of this phase of work. Ainvconducted under this task order shall
be in compliance with pertinent USACE Civil Workiaipning and recreational regulations.
The product of Phase Il is a detailed analysis ohe survey results and a determination

of NED and RED benefits.

. ACTIVITIES
The contractor will perform the following activisdor this phase:

1. Administration of the Survey

Upon receiving approval from the Office of Manageitmand Budget (OMB), the contractor
shall administer the telephone survey using thénau established in Phase | of this study.
This telephone survey will focus on recreationgthiing participation on Lake Texoma. The

survey questions were designed in Phase | to etisairethrough econometric analysis, a
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statistically valid estimate of user mean willingado pay (WTP) can be derived for
potential changes to the lake’s recreational fighBurveys shall be administered by
interviewers who have been trained in the approppaotocol for eliciting responses over
the telephone.

2. Statistical and Econometric Analysis of Survey Rests

Survey Results shall be analyzed in the manneinedtin Phase I. Two valuation methods,
travel cost model (TCM) and contingent valuationdeloCVM), and several limited
dependent variable econometric models were presasteneans for determining the
economic benefits associated with alternative eg@eal opportunity enhancement plans.
This analysis will include calculating WTP for thake Texoma recreational fishery.

3. Determination of NED and RED Benefits

The contractor shall formally present findings of Wand NED and RED recreation benefits
generated in the analysis of the survey. The cotaravill also provide the theoretical
rationale of the measures and assumptions andations of the application of these
findings. A discussion of the risk and uncertaimyhese measures shall be included.

4. Risk and Uncertainty Analysis

Phase | identified two primary ways in which unegnty will be incorporated into the
economic analysis. First, the originally estimasadple size will be multiplied by a
contingency factor to account for uncertainty asged with telephone numbers and invalid
responses (protest and yea-saying respondent®n@emnfidence intervals around WTP
point estimates will be developed to allow the preeation of a statistically based range of
possible WTP values for each evaluated recreatieaalire.

5. Independent Technical Review (ITR)
ITR will be ongoing throughout the study. Contraatall provide for one presentation of
this report to support SWT's Quality Assurance (PApgram.

6. Meetings and presentations related to project

The Contractor shall be available for a kick-offetiag, pre-survey meeting, mid-project
progress review, and response to comments me@&@img of these meetings should be face to
face, while others can be performed via telecontaeThe Contractor shall also make one
presentation of this report in person to supporfT®/QA Program.
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vV DELIVERABLES

Draft and final reports are due upon completioalbivork activities and they will include
the following as a minimum:

1. Documents

The contractor will provide two detail documentagaeflecting the results of the telephone
survey and one reflecting the statistical and enmtac analysis of the results which also
shall include a discussion of risk and uncertainty.

The Survey Results Document will include:

Discussion of the sampling and data collection pdoces.

Descriptive and graphical presentations of theltgsu

Discussion of risk and uncertainty in sampling dath collection procedures.
Copy of the database where the collected informatigtored.

The Statistical and Econometric Analysis Documéiatlisnclude:

e Description of the model specification and procegur

e Clear and concise description of the results waghrapriate graphical
representations.

e Discussion of the risk and uncertainty in the maael the results.

2. Electronic Files

The contractor will provide electronic files comtiaig data, report documents, and executable
files for both the survey and statistical and ecoetric analysis.

The reports are to be generated in an electronsiant®mpatible with Microsoft Office and
the Corps’ communications format. Modeling filedlWwe in a format that is compatible with
existing Corps software. The Initial Drafts shaltlude five (5) hard copies and the
electronic versions. The Final Drafts shall incldide (5) hard copies and the electronic
versions.

3. Status Report

The contractor shall provide monthly status reportshe progress of the study. The reports
can be e-mail messages providing a short desarmipfithe status of the task order work and
any problems or delays that need to be addressed.

\Y MATERIALS AND SUPPORT PROVIDED BY SWT-:

Corps will provide all relevant documents, datapsand other information to the
contractor. Informal briefings from SWT staff redang current SWT activities planned or
existing in the recreational study area are todwedinated through the Point of Contact
(POC) listed at end of this document.

Vi SCHEDULE

Start work — No later than 10 days following NottoeProceed (NTP).
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Surveys completed — [est.] 90 days after NTP.
Initial Draft Report (5 hard copies and electrocopy) — [est.] 180 days after NTP.

SWT review of initial draft and return commentsctntractor; if needed, ITR presentation
by contractor takes place during this time — ddier NTP.

Final report (5 copies and electronic copy) — [€.days after receipt of SWT initial draft
report’s comments.

POC
The SWT representative will be:

Ed Rossman.
Phone: 918-669-4921
Email: Edwin.J.Rossman@usace.army.mil

Within 10 days of the NTP, the contractor shallyile SWT a contractor POC for this work.
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RESPONSE TO RESOURCE AGENCY COMMENTS
RED RIVER CHLORIDE CONTROL RECREATION STUDY
FINAL PHASE | REPORT (Study Design)
February 2009

BACKGROUND

Agencies provided informal written comments onghbbject study. The resources agencies
provide the comments via e-mail the week of Jan6aB009. The Corps and the resource
agencies meet on January 8, 2008 to discuss ttig ahd addressed many of the comments
below. That meeting and the discussion are doctedan a memorandum for record.
Agency comments arigalics. The Corps response is listed below each comment.

USFWS COMMENTS

1. The USFWS does not agree with the U.S. Army Cdriaagineers, Tulsa District (SWT)
decision to focus or limit the economic evaluatiothe striped bass fishery. The
assumption in the following sentence; “SWT deteeahithat changes to other fisheries and
other recreational activities on Lake Texoma wdpgdminimal”, is unsupported by any data
or references in the report. It is our opinion tlthanges in salinity, productivity and water
clarity would affect all aquatic and aquatic depentispecies. In combination with other
portions of the RRCCP, the proposed Area VI pragdésh may have potential to affect Red
River flows and Lake Texoma inflows, withdrawatg] eeservoir water surface elevations
(especially under drought or low flow condition§yeduced Lake Texoma water surface
elevations and increased fluctuations in the elevstare likely to affect a wide range of
species from fish to waterfowl. We can find nddgal basis for SWT's determination that
only the striped bass fishery would potentiallyalffected (see previous comments in the Fish
and Wildlife Coordination Act Report for the WiehRiver chloride control projects).
Modeling of potential project-related impacts ordR@iver flows and Lake Texoma surface
elevations should be completed before attemptintptermine what fish and wildlife
resources or recreational uses may be affected.

The modeling effort being conducted by Steve Bastdesigned to predict effects to aquatic
species and that effort is supposedly near congpietlt is premature for SWT to make
assumptions about potential impacts to other sggui®r to seeing the results of the
modeling. We believe it is more appropriate toleate the potential economic value and
project-related impacts for all species in the &sh and not limit the focus to striped bass.
The lake supports an excellent fishery for othecss such as catfish, largemouth and
smallmouth bass, crappie, and white bass, anddhe=\of these fisheries should not be
ignored. The effort and cost involved in evalugtine economic value of the entire fishery
would be similar to that of evaluating the valudha# striped bass fishery, and we do not see
any reason to limit the evaluation to striped basly.
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Such major SWT determinations or assumptions aamfisiantly affect the design and
results of an economic study. The usefulness aetutacy of the study’s results would be
guestionable if the assumptions that go into itféaered. The resource agencies want to
avoid potential problems in interpreting or evalingt studies related to this project and
suggest the study be re-evaluated or redesignikdsitietermination cannot be adequately
supported.

Response. The study initially focuses on the stripass fishery as it is the most unique to
the area. There are number of economic substifotegher species listed in the comment.
If the Lake Texoma CASM indicates a substantigdast to those species, further analysis
would be conducted to account for the economicevafithose changes according to the
National Economic Development Account as specifietthe Principal and Guidelines

Study Area ldentification

2. 2.3 Revised Study Area — The information providetthis section is inaccurate. The
special Lake Texoma fishing license data in thpore(provided by the Texas Parks and
Wildlife Department) represents licenses sold iraBeonly. Current utilized data only
represents what was sold by TPWD in 2006 and da2067. It should be noted that 2007 is
an outlier year and may have fewer license salestdilooding conditions and limited lake
access. The Lake Texoma fishing license sales@kiahoma are not included in that data
base. Assumptions and interviews based only oasT&{es may not be representative of all
the people purchasing the license or all angleisgishe lake. Approximately two thirds of
the lake is in Oklahoma and ignoring the sales fthim State could drastically
underestimate the total anglers buying the spdiahse.

Response: Data on the sales of the Lake Texomadidicenses that were sold in Oklahoma
were not available when the Phase | report was tegph The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texartge tdtal user population of the lake will
be determined during Phase Il of the study.

Survey Administration and Sample Design

3. If the license sales from Oklahoma were included tbtal number of sales and sales
attributed to Oklahoma, Texas, and others Statesdothange significantly. The number of
interviews and percentages completed for each Stated be likely to change. The
information in sections 4.2-4.4 should be revisedtlude surveys of anglers buying the
Lake Texoma fishing license in Oklahoma.

Response: Data on the sales of the Lake Texomadidicenses that were sold in Oklahoma
were not available when the Phase | report was tegh The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texartge tétal user population of the lake will
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be determined during Phase Il of the study. Siedisadjustments will be made to the
interview results so the States are properly remtes!.

4. The USFWS recommends using onsite interviews lectaiformation from Lake Texoma
anglers. Due to the size of the lake and numbbpat launches, onsite interviews would
have required more effort, but we do not agree thstwould not be “viable”. The resource
agencies frequently address these same issuesdelrencreel surveys. A cooperative
effort with resource agencies that included a ceegley would provide more reliable
information based on actual users.

Response: The term “viable” was used in refereo@itvey timing (seasonality of major
fishing activities), study timing (funding was retailable in time for the 2008 summer
season), ability to obtain a representative sanaplé,budgetary concerns. Onsite surveys
are a nonprobability sampling method, which me&aas mot all anglers have a probability of
selection - only those fishing on the lake (or Haahch area) on the days and times that the
surveys are conducted have a (nonzero) chancdeatise. And even for them, that chance
of selection is not known. With a nonprobabiligngple, you cannot generalize from the
sample to the population—you can only describestimaple, the group of people who were
there, at the time and place you collected dat&eagto talk with you, and completed the
survey. Telephone surveys were seen as the bésbd® obtain a representative sample of
the user population. We note that a probabilitygle — in which all elements of the
sampling frame have a known, nonzero probabilitgedéction — adjustments can be made
for the proportional representation of Texas anthkma anglers on the sampling frame.

5. An onsite survey would be more likely to sampleueat users and would include those
anglers that buy an Oklahoma or Texas fishing kee(as well as those that buy the special
Lake Texoma license). Basing the phone surveliespecial license sales and limiting the
non-Texans to 300 interviews may not accuratelyesgnt the actual fishing-related use.
The proposed methods are likely to under-represeatby or resident anglers, especially
the Oklahoma anglers, relative to an onsite survey.

Response: Data on the sales of the Lake Texomadidicenses that were sold in Oklahoma
were not available when the Phase | report was tegh The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texarige tdtal user population of the lake will
be determined during Phase Il of the study. Siegisadjustments will be made to the
interview results so the States are properly remtesl. Our methodology was selected
precisely because it permits that kind of sta@dtadjustment. An onsite survey, which
would by definition entail a nonprobability samg/imethod, would not permit any
adjustment or weighting of the data.

6. While more distant users should be included, thabr of trips they would make per year
is likely to be limited with or without a changeaatch rates (questions Q18 and Q19). The
input of distant and infrequent users (with thegmeed methods) is likely to be over-
represented relative to an onsite survey.
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Response: The goal of the study is to obtain sesgmtative sample of anglers who use Lake
Texoma, not necessarily the heavy users of the [ake willingness to pay values (WTP)
are being determined based on the purchase ofrarahblitense, not a per trip basis. The
WTP value to maintain the fishing experience witérently take into account fishing
frequency and the overall expenses related tdhafsrip.

Appendix A

7. The Area VI project could reduce demand for Altiaser and cause less dramatic pool
reductions at Lake Altus, only if demand for théevaoes not increase (such as increased
acres of irrigation), or if water is protected amadlocated for recreational use. Increased
irrigation has been one of the primary benefitarakd by the SWT for the RRCCP and we
are assuming that demands for agricultural and dsticeuse are likely to increase over
time. If the project life is 50-100 years thers itelatively certain that demands for water will
increase and the storage available in Lake Altusdecrease

Response. The USACE will conduct a recreation ochptudy of Altus-Lugart once
hydrologic and agricultural-economic studies haserbcompleted and results related to
stream discharge and irrigation water usage haea Qeantified and identify impacts to
Altus-Lugart Reservoir. However, at present Altugjart Reservoir is not included within
the project area because the confluence of theH6ik and North Fork of the Red River is
downstream of Altus-Lugart Dam.

Appendix C

8. There are no questions that would reveal how mangd the person had fished at Lake
Texoma in the past 12 months, or any other timadéra There are similar questions, but they
use the term “recreational trips” and not fishingh person that had fished Lake Texoma
only once may be able to answer all the questibusit would be difficult or the answers
could be misleading for some questions (such asethmat ask them to rank the quality of the
fishery, costs of a typical trip, or average tinpest). Many questions appear to be related
to more general recreational uses or opportunitiast it is unclear what the purpose of
these questions are if the focus is on the econeatie of the fishery.

Response: There is a revised final survey questiomthat was not included in Appendix C
of the Phase | report. In this final version, QEks, “How many total recreational trips,
regardless of purpose, have you taken to Lake Taxarthe past 12 months?” Q-15b (new
guestion) asks, “Of the total # of trips you took ke Texoma during the past 12 months
(answer to Q-15 above), how many were for the piyrparpose of striped bass fishing?”

For US Army Corps of Engineers projects (and atbeofederal agencies such as the USDA
Forest Service), trips taken for the primary pugpafsan activity are counted as “activity
trips” or “activity days” for that particular acity. Thus, we do have the information
needed to calculate annual striped bass fishipg.trin addition, the Q-15 response (total
number of recreation trips) minus the Q-15b respdtstal number of striped bass fishing
trips) provides an estimate of trips taken for ogh@poses, including for the primary
purpose of fishing for a species other than stripesk. The responses to Q-8 (“What are the
top three fish species you seek while fishing okeL&exoma, please list in order of
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preference”) provide additional information on grémary purpose of recreational trips to
Lake Texoma.

9. Focusing on anglers that fish for striped bass #meh further focusing on guided striped
bass anglers is likely to give misleading resutsestimating the value of the Lake Texoma
fishery. How would the information related to geddtrips be used? We think it is likely that
the Corps is underestimating the unguided fishirgggure for striped bass at Lake Texoma.
Using onsite interviews, we could estimate thel fighing pressure for each species and
determine what percentage of the anglers were guide

Response: At this point, we only plan on usingrdsponses to Q-11 and Q-12 to estimate
the proportions of striped bass recreational thagaided and unguided. These proportions
can be used with the responses to Q-15 and Q-1&dtitnate annual guided striped bass
trips and annual unguided striped bass trips. iAfismation may be used in future regional
economic development (RED) analysis since guided tend to involve more expenditures
than unguided trips. For national economic develept (NED) analysis, we do not plan on
estimating willingness-to-pay (WTP) separatelydarded and unguided trips (e.g., these
trips are pooled in the NED analysis).

10. Q18 —This question should be reworded. The decreasatth rates is much more
likely to result in less fish caught in a givenipdrof time than “a longer time period to
catch the same number of fish”. Anglers are niiedy to fish for a given time period than
a set number of fish. Even after catching a léigait, anglers may continue to fish using
catch and release. If the questions appear or ddike they were written by people that do
not fish, it could affect the rate or degree of gpextion.

The wording of the question says that “it may takenger period of time to catch the same
number of striped bass” which is a true statemé&ut. at least some anglersmayindeed

take them longer, for example, to catch their liafistriped bass (note: this is the same thing
as saying that they may catch fewer striped baksbngptime spent fishing constant).
However, we don't say that this is necessarilydhge. Anglers employing their fishing

skills may be able to catch the same number ofifithe same amount of time even under
the assumption of overall reduced catch rates.

Note that what is of most interest for Regional mmic Development and National
Economic Development analysis is how anglers’ bepavior reflected in number of trips
taken to Lake Texoma will be affected by changesatich rates. In addition to altering their
number of trips to Lake Texoma, anglers may adjustime spent fishing per trip and/or
“catch and release” behavior on their trips to Lakeoma. Exactly what anglers do on their
trips (e.g., more “catch and release”) is not gsartant as the end result on number of trips
taken to the lake.

11. Q20 — We don’t recommend using the term hatch&hys question could give people
the false illusion that the loss of productivityimpacts to lake elevations could be mitigated
via a hatchery.
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Response: In a contingent valuation survey, inigartant to provide information about how
a good or service will be provided to establishtean Thus, we needed to describe a
mechanism to respondents by whathtus quacatch rates could be maintained. Most
anglers are familiar with stocking programs as amsegor enhancing catch rates. Thus, we
felt that a hatchery/stocking program would beeatdityle means for maintaining catch rates
at current levels. During pre-testing and curtelgphone interviews, respondents have
appeared to accept the hatchery/stocking programrealistic and credible means for
maintaining catch rates at current levels. We askedge the scientific complexity involved
in actually making a hatchery/stocking program wolHowever, any other mechanism posed
to respondents for maintaining catch rates at atitexels may be equally if not more
scientifically complex. Thus, we chose a mecharilsnbasics of which we felt the typical
lay-person respondent could understand and acseppassible means for maintaining
status quacatch rates.

12.The first Q28 and the following question which eggdo be mislabeled as Q25, are
very similar and refer to sportsmen’s and conse@orabrganizations. The interviewer
would be forced to explain the difference betwéenquestions in nearly every interview.
What is the purpose of these questions?

Response: The labeling error was fixed in the faqedstionnaire version. Q-29 is meant to
capture membership in a hunting or fishing clulbi@anization which may be involved in
resource conservation, but this is not the prinpampose of the club or organization. Q-30

iS meant to capture membership in an organizatitimtive primary purpose of conservation
which may or may not involve hunting or fishing.e\égree that the questions could be more
sharply worded to emphasize this difference. @lapthone interviewers do help
respondents to understand the differences in thetmuns. The purpose of the questions is to
better understand the make-up of our sample; iticodar, people who are motivated enough
to join sportsmen’s organizations/clubs and(or)seswation organizations tend to hold
stronger preferences with respect to natural regsomanagement issues. Reponses to these
guestions may therefore be useful for modelingexplaining differences in preferences and
WTP across respondents.
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ODWC COMMENTS

Sources of Data

13. Although of greatest importance within the Lakgoma fishery, we disagree with the
decision to focus all efforts on striped bass. fdport states on page 2, “SWT determined
that changes to other fisheries and other recrewtl@activities on Lake Texoma would be
minimal”. We strongly disagree with this unrefeced assumption. It is our understanding
that changes in salinity, productivity and wateardly would affect all aquatic and aquatic
dependant species. Lake Texoma boosts an exdaleerty for other species including
largemouth and smallmouth bass, crappie, catfigld, @white bass which shouldn’t be
overlooked. Competitive fishing events for blaagsofar outnumber those for striped bass.
In addition, potential changes due to RRCCP migiriBcantly alter other recreational
activities at the lake. A more comprehensive stndyding all fish species would be more
appropriate. The usefulness and accuracy of theyss results depend on sound
assumptions.

Section 6.1 (pg 29) states, “There is currentlpidf uncertainty surrounding the impacts of
a reduction in chlorides. Therefore, the survestimment will have to be updated with the
correct values when the biological information beas available”. It is our understanding
that telephone surveys have already been initiatedo, has the “biological information”
become available? If so, we would like to review.

Response. As noted, the study initial focusesherstripe bass fishery as it is the most
unique to the area. The survey being conductezlabtain a baseline condition. The
biological model will provide changes in that cdammh. If the biological indicate a
substantial impact to those species further aralysi be conducted to account for the
economic value of those changes according to thieid Economic Development Account
as specified in therincipal and Guidelines The biological model information will be share
with agencies when such modeling is complete.

14.The sampling frame suggested for the proposed rfamdpossibly completed) survey has
limitations that may be more significant than ackiexlged. Section Four (pages 16-21)
discusses the pros and cons of different methosisreéy administration and sampling
frames. It was ultimately decided to survey ordigd Texoma Fishing license holders, due
to the assumption that State license holders (eiflegas or Oklahoma) “generally fish from
shore within one of several campgrounds, and casta minimal proportion of total
anglers on Lake Texoma”. Furthermore, “shore amgleonstitute a very small portion of
Lake Texoma’s anglers, and changes resulting fleerRed River Chloride Control Project
are not expected to affect their behavior. Thersfaot interviewing State License holders
should not produce biased results.”

Response: It is our understanding that a majofignglers who fish on Lake Texoma
purchase a Lake Texoma fishing license becauseaifardable and it allows the angler to
fish anywhere on the lake. The total user poputatif the lake will be determined during
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Phase Il of the study through multiple methodsluing the Lake Texoma fishing license
databases from Texas and Oklahoma and adjustmeuals for anglers who only use State
licenses.

15. All license holders at Lake Texoma have a stakearRed River Chloride Control
Project and should be included in the survey desigmould suggest supplementing the
survey of Lake Texoma Fishing License holders Sii¢he License holders.

Response: The Corps has no reason to believéhthanglers who hold Lake Texoma
licenses are not representative of the angling ladipa on Lake Texoma. The total user
population of the lake will be determined duringaBé Il of the study through multiple
methods, including the Lake Texoma fishing licedatabases from Texas and Oklahoma
and adjustments made for anglers who only use #tateses. Including all State license
holders from Texas and Oklahoma into the sampleldv@asult in a lot of unnecessary calls
to people who do not fish on Lake Texoma.

16. Furthermore, angler name, address and phone numéier for Lake Texoma Fishing
license holders were obtained only from the TPWBDIis sampling frame does not include
Lake Texoma Fishing Licenses sold in Oklahoma. répert indicated 87 percent of the
licenses were issued to Texans and less than fyagept to Oklahomans. Had the Lake
Texoma Fishing licenses sold by the ODWC beendedun the sampling frame, the
distribution would have been considerably differeSection 4.2 on page 19 indicates the
final data file from the Texas Parks and Wildlifedartment included 51,546 Lake Texoma
Licenses sold to unique individuals from Januar§&@€hrough June 2007. (People who
purchased in both years were only counted oncehpni¢xamining Oklahoma sales of the
Lake Texoma Fishing license during this same tiereod, we found 70,949 unique
individuals. With Oklahoma'’s sales included in saenpling frame, the proportion of
license holders from Oklahoma increased from lkas four percent to nearly a quarter (see
table below). Under-representing the opinions &fahomans could significantly bias the
results.

Response: Data on the sales of the Lake Texomadidicenses that were sold in Oklahoma
were not available when the Phase | report was tegh The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texartge tdtal user population of the lake will
be determined during Phase Il of the study. Siegisadjustments will be made to the
interview results so the States are properly remtes!.

17. Although not explicitly stated in Section 2.1 og@8, a few quick calculations revealed
that 0.7 percent of the Texas population lives aoanty adjacent to Lake Texoma, while 3.4
percent of the Oklahoma population lives in an adja county. The table further illustrates
a higher proportion of the population in Oklahonseemployed in fishing/hunting and
recreation industries than in Texas. One mightuarthe impact of a change to Lake
Texoma is greater to Oklahomans than Texans. le@klahomans have a significant
stake in the Red River Chloride Control Project @nely should be fairly represented in a
survey of stakeholders in the region.
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Response: Data on the sales of the Lake Texomadidicenses that were sold in Oklahoma
were not available when the Phase | report was tegh The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texartge tétal user population of the lake will
be determined during Phase Il of the study. Siegisadjustments will be made to the
interview results so the States are properly remtes!.

18.1t is unknown whether the number of license holeense used in the models or if this
number may later be used to assign value to therys If in fact total users are important,
disregarding Lake Texoma Fishing Licenses soldklalbbma and general State Licenses
would underestimate the total anglers utilizing Lizde Texoma fishery. Again, if total users
are important, license sales information over agenrange of time would be desirable.
Current utilized data only represents what was $pid’PWD in 2006 and part of 2007. It
should be noted that 2007 is an outlier year duaoding conditions and limited access.

Response: Data on the sales of the Lake Texomadisicenses that were sold in Oklahoma
were not available when the Phase | report was tegh The TPWD data included
purchases by residents of Oklahoma and other States sample for the interviews was
weighted to select a large number of non-Texartge tdtal user population of the lake will
be determined during Phase Il of the study. Siegisadjustments will be made to the
interview results so the States are properly remtesl. The historical number of Lake
Texoma license holders will be evaluated to deteentine average annual number of users
and tends.

Sample Design

19. While we understand that the size of Lake Texamdanumber of access locations makes
on-site interviews challenging, we don’t think tagproach should be labeled unviable.
Creel surveys utilized by resource agencies muiish@fvercome these same obstacles.
Telephone surveys give equal probability to aktise holders but fail to take into account
frequency of use. This method may under-repressarby or resident anglers relative to
onsite interviews. While the survey asks how maatyeational trips” were taken to the

lake in a given amount of time (Q14), this doebelp define how often an individual fished
the lake. Additionally, the utilization of an otesinterview would have eliminated the
problem of only sampling Lake Texoma Fishing Liesns

Response: The term “viable” was used in refereoitvey timing (seasonality of major
fishing activities), study timing (funding was retailable in time for the 2008 summer
season), ability to obtain a representative sanaplé,budgetary concerns. The goal of the
interview sample set is to obtain a representa@lection of all anglers who use Lake
Texoma, not necessarily the heavy users of the [ake WTP values are being determined
based on the purchase of an annual license, rarttaip basis. The WTP value to maintain
the fishing experience will inherently take intacaant fishing frequency and the overall
expenses related to a fishing trip. There is &eelfinal survey questionnaire which was not
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included in Appendix C of the Phase I report. his final version, Q15 asks, “How many
total recreational trips, regardless of purposeehmu taken to Lake Texoma in the past 12
months?” Q-15b (new question) asks, “Of the t#taf trips you took to Lake Texoma
during the past 12 months (answer to Q-15 aboway, lhany were for the primary purpose
of striped bass fishing?”

20.The report lists a number of reasons why one sumvethod or another was eliminated
due to potential bias. However, the telephone atkettecided upon still contains numerous
sources of bias, most notably the non-inclusiothefOklahoma license sale database
discussed above. Web-based surveys were consigleaedeptable because of potential for
economic bias (pg 16); however, bank anglers weeelpded in the “accepted” design
(also potential economic bias). The executive saiymn page ii indicates “many” license
holder records contained phone numbers. The tifeeonvord “many” instead of “most” is
a concern. The proportion of license holders witlone number data is not documented in
Section 4. In Oklahoma, 23 percent of the Lak@mexfishing license holders did not
provide a phone number at the time of purchasenitlng data collection to license holders
with telephone number data on file may further bressample toward higher socio-
economic brackets. Although the report sugges@pgmoach to identifying and addressing
this possible bias, it would be best to disclogerttagnitude of the problem before deciding
if a telephone survey is the appropriate methodgplog

Response: We agree and acknowledge that any somw#nwd has inherent biases.

Although not all fishing license records containeldphone numbers, enough telephone
numbers were available to develop a sufficient darfgr this study. The characteristics

(e.qg., age, income) of the respondents will bewatald to ensure that a representative sample
of the angling population was surveyed. Telephanmgeys were seen as the best method to
obtain a representative sample of the user populati

Inventory of Existing Conditions

21.There appears to be a possible contradiction betvike Section 3 introduction (pg 9)
and the section summary (pg 15). The introducticknowledges that Lake Texoma is a
“unique recreational resource” that provides opponities substitute lakes don't offer.

Using the reports own analogy, “if the site of ir@st [in this case Lake Texoma] has no
substitutes or significantly inferior substitut@gople are likely to be affected by negative
changes because they cannot easily obtain the szareation experience elsewhere”. The
introduction further states that “Lake Texoma igraque recreational resource and while
people can always fish elsewhere, the experienit@aetibe a comparable substitution”.
While the summary acknowledges a unique opportieitause of the size of Lake Texoma,
it goes on to state “there are alternative fishiregreation areas within the region
surrounding the lake” and in neighboring StatesshHould be realized that Lake Texoma is a
world-class striped bass fishery offering opporties these suggested fisheries can’t offer.
Even “neighboring lakes” containing striped bassppétations, such as Lake Keystone, don’t
offer the same opportunities (i.e. high densityradant harvest) that Lake Texoma does and
isn’t an appropriate substitute.
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Response: It is agreed that Lake Texoma is a vetakbs striped bass fishery that offers
opportunities other fisheries do not. Due to th&ueness, the survey questionnaire was
focused on the impacts to striped bass fishing redsethere are a greater number of
substitutes for other species. Having availablessstutes allows anglers to have a similar
experience with a similar cost, which would be a%h’ in the economic evaluation.

Site Visit

22.The report makes several references to a June @@#ting that included “USACE
personnel, city officials and local stakeholdergtyeither the Oklahoma Department of
Wildlife Conservation nor Texas Parks and WildDfepartment were present, according to
the meeting notes beginning on page B-1. Durimgdite visit, URS reportedly discovered
“public opinion is not as uniformly negative astially thought” (page 18). This discovery
appears to be based on conversations with two jgedplthe office manager of the Denison
Chamber of Commerce who was not at all aware oRIRECP, and 2) a fishing guide from
Oklahoma who did not think the project would affgdiped bass fishing...but also displayed
limited knowledge of limnology in his assessmedit ¢ctear water does not support many
fish. Regardless of the amount of knowledge ttveséndividuals possessed, a sample size
of two is not sufficient to document that “publigimion is not as uniformly negative as
initially thought.” The statement was leading amthecessary in what should have been an
impartial analysis of the situation.

Response: The statement “public opinion is notra®umly negative as initially thought”

was a general observation based on our discussitmpeople during the site visit. These
discussions were not limited to the two peoplerafeed. This observation was presented in
the report to note that a general public opiniotvey may be beneficial to determine the
public’s attitude towards the RRCCP. Our surveg wat intended, nor designed, to capture
the public’s attitude toward a particular proje@his observation had no impact on our study
and should not be given more weight than was irgénd

Survey Instrument

23.The long introduction (page C-1) is authoritariandaintimidating (i.e. “Red River
Chloride Control Project for the United States Ar@grps of Engineers,” “Water Resources
Council Principles and Guidelines,” “Record Centeahd “Federal and State water and
land management agencies”). Social desirabililgsbfwhen a respondent tries to gives
answers s/he thinks will please the interviewelkely. | would suggest the survey be
conducted by a neutral third party without the refece to the federal interest in the
outcome.

Response: We determined it was important for cdarged credibility to explain to address
the “who and why” questions about the study up+frdduring pre-testing and current
telephone interviews, respondents do not appdaae a negative or positive reaction to this
preamble. Since the interviews are being conduoyeal neutral third party, interviewer bias
related to negative or positive feelings towarasrgsource management agency should be
minimized. Much of the language
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24.Questions 1 and 2 are extremely subjective. Oméeds of an intimidating introduction,
respondents may underestimate their knowledgeinpartest of their professed expertise.

Reponses: This effect is possible; however, dupiegtesting and current telephone
interviews we have not observed a reluctance empd#hnt of respondents to answer this
guestion and evidence of worry or fears about Huewr responses will be used (e.g., follow-
up test or quiz).

25. Question 18 masks the issue at hand by adding alatauses to the equation. While
reservoir aging may be a legitimate factor, it @ the topic at hand. Manmade causes are
listed second, as if they carry less impact. Iditah, Question 18 only allows respondents
to predict a decline in their angling. While arcreased number of trips to a declining
fishery may appear counter-intuitive, it should betruled out. To avoid leading the
respondent, the answer set should contain an eguaber of both positive and negative
responses, with a neutral response anchored imrtiadelle.

Response: For context and credibility, we wantealcknowledge up-front to respondents
that both natural and manmade factors could impatch-rates. The purpose of the study is
to determine respondent’s reaction to a changshinfy conditions, which could results
from natural and/or manmade impacts. The WTP gfiapacts from manmade actions will
be determined by the difference between the estinedtch rates for the without-project and
with-project alternatives. In general, we agres this good practice in
preference/attitude/opinion surveys to mix posiawvel negative responses. However, we
also have to balance this with concerns about murestjection and question or item non-
response bias which could occur by presenting refgrats with choices that seem counter-
intuitive and perhaps confusing (or written by as#d researchers!).

26. Question 20 is misleading by suggesting that p@krgductions in the Lake Texoma
striped bass population could be augmented by leaycstockings to maintain the current
catch rate. This scenario isn't feasible giventtte@ magnitude of naturally spawned fish
far surpasses hatchery capabilities. Reduced nwrifefish available for harvest would
alter management options currently in place (i&wvest regulations) thus influencing angler
opinion. Furthermore, this question doesn’t coasiteduced productivity and its affect on
standing crop. Regardless of what is stocked ouna#ly produced, sufficient food
availability is necessary for growth and survivAle don’t recommend using the term
hatchery or stocking as it could give people falssions.

Response: In a contingent valuation survey, inigartant to provide information about how
a good or service will be provided to establishtegh Thus, we needed to describe a
mechanism to respondents by whathtus quacatch rates could be maintained. Most
anglers are familiar with stocking programs as amsegor enhancing catch rates. Thus, we
felt that a hatchery/stocking program would beeadityle means for maintaining catch rates
at current levels. During pre-testing and curtefgphone interviews, respondents have
appeared to accept the hatchery/stocking programrealistic and credible means for
maintaining catch rates at current levels. We aokedge the scientific complexity involved
in actually making a hatchery/stocking program wolHowever, any other mechanism posed
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to respondents for maintaining catch rates at otifexrels may be equally if not more
scientifically complex. Thus, we chose a mecharilsgnbasics of which we felt the typical
lay-person respondent could understand and acseppassible means for maintaining
status quacatch rates.

27.Furthermore, the willingness-to-pay assessmentuasflon 20 is confounded by the
inclusion of both natural and manmade causes irdéngine. We would predict different
willingness to pay for efforts to mitigate natudscline vs. efforts to mitigate water
desalinization.

Response: In a resource policy or management soetfa particular “means” leading to
particular “ends” could bias WTP results if respent$ have strong positive or negative
feelings with respect to the particular “meansar Example, two “means” for reducing
overpopulation of deer in a residential area mag)beapture and relocate deer; or 2) thin out
the herd by selective killing. Animal-rights peeptho have strong negative feelings about
killing animals would likely reject that means efducing overpopulation. During pre-
testing and current telephone interviews in ouveyrrespondents have not expressed or
showed evidence of strong positive or negativarigelwith respect to the “means” (e.g.,
natural and manmade factors) leading to the “efelg., changes in catch rates). Thus, we
do not believe scenario rejection based on thegnext “means” is a major problem in our
study.

28.We question the relevance of mislabeled questiBrad 25 regarding membership in
various organizations and clubs. Furthermore, thgaestions are very similar and, if used,
are in need of definition.

Response: The labeling error was fixed in the faqedstionnaire version. Q-29 is meant to
capture membership in a hunting or fishing clulbi@anization which may be involved in
resource conservation, but this is not the prinpampose of the club or organization. Q-30

IS meant to capture membership in an organizatitimtive primary purpose of conservation
which may or may not involve hunting or fishing.e\égree that the questions could be more
sharply worded to emphasize this difference. @lapthone interviewers do help
respondents to understand the differences in thstiuns.

29. Several of the questions refer to “recreation tfipsit don’t provide information on
number of fishing trips.

Response: There is a revised final survey questiommvhich was not included in Appendix

C of the Phase | report. In this final version5@&kks, “How many total recreational trips,
regardless of purpose, have you taken to Lake Taxarthe past 12 months?” Q-15b (new
guestion) asks, “Of the total # of trips you took_-bke Texoma during the past 12 months
(answer to Q-15 above), how many were for the piyrparpose of striped bass fishing?”

For US Army Corps of Engineers projects (and atbeofederal agencies such as the USDA
Forest Service), trips taken for the primary pugpofsan activity are counted as “activity
trips” or “activity days” for that particular acity. Thus, we do have the information needed
to calculate annual striped bass fishing tripsaddition, the Q-15 response (total number of
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recreation trips) minus the Q-15b response (tatatlver of striped bass fishing trips)
provides an estimate of trips taken for other paeso including for the primary purpose of
fishing for a species other than striped bass. régponses to Q-8 (“What are the top three
fish species you seek while fishing on Lake Texophease list in order of preference”)
provide additional information on the primary puspaf recreational trips to Lake Texoma.

30. Separate from the interview questions themselvesju@stion why the general public

was not pre-tested (section 6.2). Even with IHdRRCCP knowledge, personnel from the
contractor and SWT offices are more familiar witlege types of surveys than the lay person.
Anglers aren’t accustomed to WTP questions regardion-tangible products (i.e.

recreation, fishing) and may not know how to regponwhat it is really worth to them.

Phone surveys often blindside people making icdlffto recall information, recall specific
details, or have time to ponder their responses.

Response: The questionnaire was developed with fnpion experienced researchers and
consultants, resource managers and anglers. Estigunaire was also pre-tested as
described in the reporOver the past 30 years, a very large number ofimgent valuation
studies have been conducted of WTP for huntingfighthg. These studies have shown
robust results with a high degree of internal axtémmal validity. Previous studies suggest
that because of their experience with the resoimoaters and anglers appear to be some of
the most capable respondents when it comes to statieling and responding to contingent
“what if” type survey questions. In general, tlmmingent valuation method has stood up to
years of validity testing as has been accepted®gblernment agencies and the US courts
as a valid methodology for measuring peoples’ pegfees and values. All survey modes
(e.g., personal interviews, mail surveys, telepheuineeys) have their advantages and
disadvantages. For the purposes of this surveyletermined that a telephone survey
offered the best option for collecting data inradly, cost-efficient and accurate manner. A
particular advantage of the phone survey in thidysivas the ability to provide clarification
to respondents about the survey.
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TPWD COMMENTS

31 Many factors may potentially impact fish in genlenad striped bass in particular, but in
context of the proposed RRCCP, lets consider afdgrand flow. For sure striped bass will
be affected by reductions in flow rate on Red Riasipredicted by the implementation of
RRCCP procedures in Area VI. The success of dtiyass in Lake Texoma is attributed to
water chemistry (chlorides) and flow (FAO Fisheriagopsis No. 121). The presence of
chlorides (salinity) increases the density of tlades; hence, provides extra buoyancy to
fertilized and semi-buoyant striped bass eggsifigatownstream. Striped bass larvae do
better in low salinity water than in fresh wateklong with buoyancy, water flow (velocity
and volume) are very important in developing sulipass spawns (Hassler 1958). High and
regular flows resulted in the most successful sgawkh minimum of 1 foot per second
velocity and 50 miles of unimpeded river flow iparmiant to successful striped bass
spawning. Albrecht (1964) concluded that stripadsegg distribution within the water
column depended upon current velocities. A miniatiB0.5 cm per second was required to
maintain the eggs in suspension. These condidomsurrently provided. Successful
striped bass spawns have produced the most poptaanier inland striped bass fishery in
the United States. Lake Texoma supports at ldasstriped bass fishing guides. The lake
attracts anglers from all over the world. So mayleeshould leave mother nature alone!!!

In late 2007 Texas Parks and Wildlife (TPWD) andD biologists met with USACOE and
USFWS personnel in Tulsa to hear a proposal bySieve Bartell, a purveyor of
mathematical modeling of biological systems, whappsed to conduct such a modeling to
predict effects to aquatic species of changes temehemistry resulting from the RRCCP.
Supposedly this effort is near completion. Whiehave reservations regarding such
predictions, why not hear him out before “shotgunyiipotential impacts to the aquatic
ecosystem. Obviously USACE felt the modeling mpasritant to this process, so let’s see
what it predicts.

Response. Modeling efforts utilizing the Compredrem Aquatic System Model (CASM)

for application to Lake Texoma are proceeding. $even Bartell has provided USACE
with preliminary outputs of future with- and futungthout-project conditions. When Dr.
Bartell will be present the CASM-Lake Texoma resudt the natural resource agencies once
the calibration of the model is complete.

32.We object to the position that direct interviewsanglers on Lake Texoma are unviable
because of its size and frequency of boat ramps,@DWC and TPWD biologists
conducted angler interviews through a process dalte/zing creel survey on Lake Texoma
starting in 1987 to assess angling pressure, ceditd, harvest, and costs incurred by
anglers (Hysmith 1989). The survey was continuedially until 1999. Certainly this
approach required more effort than the telephongeyreported in Final Phase 1, but the
data represented a more comprehensive spectrurheoargling public. And because it
came from direct interviews onsite, was much mooaigate. If we use a flawed instrument
to measure the economic impacts of changes in watamnistry and/or flow rate on
recreational angling, our assumptions will be flalybence, meaningless.
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Response: The term “viable” was used in referéocirvey timing (seasonality of major
fishing activities), study timing (funding was retailable in time for the 2008 summer
season), ability to obtain a representative sanaplé,budgetary concerns. Onsite surveys
are a nonprobability sampling method, which me&aas mot all anglers have a probability of
selection - only those fishing on the lake (or daanhch area) on the days and times that the
surveys are conducted have a (nonzero) chancdeatise. And even for them, that chance
of selection is not known. With a nonprobabiligngple, you cannot generalize from the
sample to the population—you can only describestimaple—the group of people who were
there, at the time and place you collected dat&eagto talk with you, and completed the
survey. Telephone surveys were seen as the bésbd® obtain a representative sample of
the user population.

33. The shortcomings of the telephone interview of Jakeoma users delineated by the
other natural resource agencies, would be overcbynan onsite roving creel survey
whereby anglers are directly confronted, their taidentified, counted, and measured. The
only subjective data would involve the anglerstséaurd stop time and catch and release
information. Paramount here is contact with barskveell as boat anglers and contact with
all the anglers who use Lake Texoma and not jusirerity isolated from a specific license
sales. Forgive me, but the statement regardingasohuch uniform negativity about the
RRCCP as originally thought being based on thervieg of two persons really stretches
USACE integrity.

Response: The purpose of a creel survey is muédrelit than the purpose of the economic
analysis that is being conducted. It is agreetidhansite interviews are possible, but we
have discussed the difficulties with using ongitteliviews for this study. Telephone
interviews were seen as the best method to obtaprasentative sample of the user
population. The statement regarding public opin@mards the RRCCP not being as
negative as originally thought was a general olad@n based on our discussions with
people during the site visit. These discussiongwet limited to the two people referenced.
This observation was presented in the report te ti@t a general public opinion survey may
be beneficial to determine the public’s attitudeaods the RRCCP. Our survey was not
intended, nor designed, to capture the publicituat: toward a particular project. This
observation had no impact on our study and shoatidb@ given more weight than was
intended.

34.Minimal is not a measurement. It should be incumhlo& the person(s) preparing this
report to report in measured amounts the potentigdacts of the RRCCP to fisheries,
angling, and other water recreation in Lake Texoma.

Response: At the time that the Phase | report wegsaped, the exact values for the impacts
were not known. The Phase Il report will quantishere possible, the potential impacts
associated with the RRCCP.

35. During the onsite visit by USACE and associates;omdact was made to ODWC,
USFWS, or TPWD, why not? TPWD has an office nghthe lake and ODWC is located
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close to the lake. Has the telephone survey bagdrnf so, why the last minute rush to
include comments from natural resource agencies?

- Response. The purpose of the site visit was toigeeanitial information on the
geographical and visitation patterns at the reservithe Corps project office staff
provided sufficient information for the purposegtuof site visit. Follow up
telephone calls were made to Texas Parks and Wilaiid Oklahoma Department of
Wildlife Conservation. Telephone survey work begathe early fall 2007.
Resource agencies requested to review the studyndedter the survey became an
issue of focus. A internal study design documeat wrovided. Agencies requested
a meeting to discuss the study design.

April 23, 2009

Red River Chloride Control Project (RRCCP) AreaRécreation Study, Phase |, Evaluation
of economic value of the Lake Texoma striped bestefy

Additional U.S. Fish and Wildlife Service (USFWSyi@ments on the Phase | Report
Area VI Red River Chloride Control Project (RRCGP)ake Texoma Recreational Fishery
Study

General Comments on the Corps Response to the Resagency Comments

While we appreciate the Corps responding to ourngents, some of the responses did not
actually address the intent of our comments addets not appear that the Corps intends to
make any changes in the Phase | study. For s@messve are providing additional
comments and have included comments from one OJ&IHWS economists. We recognize
that the agency staff involved in the January 2 @neeting were not economics experts
and we are consulting with economists to improveammments related to study methods
and design. However, some of the issues are ddiatine quality or uniqueness of the
regional fisheries and it would be difficult foretiCorps to find more qualified input than that
provided by the TPWD, ODWC, and USFWS. We redlm changing or adding to the
study at this point is a significant workload anghense, but we have seen no evidence that
our agencies were given any earlier opportunityagsmment (other than the State agencies
were asked to provide license data).

The USFWS does not support limiting the study tpstl bass. We agree that the Lake
Texoma striped bass fishery is the “most uniquih¢oarea”, but we do not agree that there
“are a number of economic substitutes for othecigge. There are limited substitutes for
some of the species, but those opportunities aeady} being utilized by other anglers.
Some of the substitute fisheries are on relatigetall reservoirs and these facilities and the
recreational values of the users would be negativehacted by transferring even a portion
of the use from Lake Texoma. The Phase | Repodribes Lake Texoma as a site that is a
unique resource (see page i) in the region andearharacterized as a site with no or
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inferior substitutes (see page 9). Lake Texomaarp a world class fishery for trophy
catfish and has produced several Oklahoma Stabed-esmallmouth bass. It supports good
guality largemouth bass and crappie fisheries ds Was the combination of so many good
fisheries in one large reservoir that make it uaignd a great recreational value. No other
reservoir in Oklahoma or Texas has Lake Texomarstioation of fisheries quality and
diversity.

The Corps response on the issue of question 2@disrstandable, but it misses the point of
the resource agency comments (also see commeitdav fstem our economist). We object
to the suggestion that a hatchery could mitigatgfoject impacts and maintain catch rates
at current levels, because it is not possibles ot feasible to produce that many hatchery
fish and it would be pointless to stock fish thatud die anyway (due to project-related
reductions in productivity and the number of fikke take can support). Anglers would never
have the option of paying more to mitigate for pobjimpacts and maintain existing catch
rates. Their only option would be to accept thggqut-related degradation of the resources.
It is very misleading to have questions that suggégrwise. The anglers may put a higher
value on a fishery that could not be replaced aedstirvey should be structured to measure
this value.

Comments from Peter Grigelis (USFWS Division of BEcmics)

1. The study proposes to estimate the value assoonmatlkdnaintaining Lake Texoma
fishing quality (described as maintaining fish datates at current levels) via stated
preference methods asking survey respondentswiigirgness-to-pay (WTP) for a fish
hatchery and stocking program. Asking people tWéliP for a program to maintain
current fishing conditions on Lake Texoma afterlengenting the RRCCP (which would
degrade conditions) is not the theoretically cotreeasure of economic value that
should be elicited from survey respondents. Tleecbmeasure of economic value is
willingness-to-accept (WTA) the degradation causgthe RRCCP. Because the study
is asking respondents to maintain current condgiahis implies the status quo is the
baseline or reference point from which initial uyilis defined. The new level of utility
associated with the change in quality can be ddfeeeconditions when the RRCCP is
implemented (which would degrade conditions). &fwee, it would be necessary to ask
survey respondents what their WTA would be for tteebe indifferent between current
conditions and accepting the loss. Alternativelgan be described as asking survey
respondents their WTA to forego a return back eodtatus quo conditions after
implementation of the RRCCP. Further explanatibdV@ A as the correct measure is
given in Champ, Boyle, and Brown (2003) and Kne(2007).

Response:
With respect to environmental degradation involvamjimposed (or rationed)
guantity change, there are two theoretical weldn@nge measures; equivalent
surplus (ES) and compensating surplus (CS). E®eanterpreted as willingness-to-
pay (WTP to prevent the degradation thereby maintainimgstiatus quo
environment and services provided by that enviramn(e.g., current fish catch rate).
CS can be interpreted as willingness-to-accept emsation (WTAY) for the
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degraded environment and services provided (ewerl fish catch rate). From a
theoretical perspective, the choice of which measoiuse depends on the explicit or
implicit assignment of property rights. In the ead our study, if anglers have rights
to initial (current) fish catch rates, then W¥Avould be the theoretically appropriate
welfare change measure as the reviewer suggesiseVer, if anglers only have
rights to subsequent (degraded) fish catch rates, WTPF®is the theoretically
appropriate welfare change measure. In our sfuayerty rights to fish catch rates
are unclear. Thus, the theoretically appropriatdare change measure is also
unclear (e.g., it could be WTRr WTA®™). A number of stated preference studies
over the years have shown that WTA measures teagdeed WTP measures for the
same change — moreover, the observed disparityeleetWWTA and WTP measures
appears to exceed what would be expected becatlsearétical reasons (e.g.,
income effects). Because of the difficulty inaibing valid empirical measures of
WTA, the stated preference literature and the “BRilgbon” NOAA Panel Report on
Contingent Valuation recommend that WTP be measustdad of WTA as a
conservative approach (e.g., WTP can be interpiedesdlower-bound estimate of
WTA). Thus, following the NOAA Panel recommendasaand the bulk of previous
stated preference studies, we chose to measuré WTP

For more detail and literature citations, see Céigp8 and 6 in Freeman, A. Myrick
lll. The Measurement of Environmental and Resouiallies: Second Edition
Washington, D.C., Resources for the Future, 2008;/Aarow, et al. Report of the
NOAA Panel on Contingent Valuation, 1993 (availadue
http://www.darrp.noaa.gov/library/pdf/cvblue.pdf

2. Comment #1 explains WTA is the theoretically cameeasure of value in evaluating the
impact of the RRCCP on recreational fishing on Lak#oma. The Final Phase | Report
describes Lake Texoma as a site that is a unigsmuree (see page i) in the region and
can be characterized as a site with no or infesabstitutes (see page 9Both
theoretical and empirical research has demonstrdbed WTA is greater than WTP
when valuing goods (public and private) with fewnorsubstitutes (see Hanemann,
1991; Brown and Gregory, 1999; Horowitz and McCdhriZ002). Therefore, using
WTP instead of WTA will lead to biased estimatekrasult in an underestimate of the
loss in economic value associated with the RRCCP.

Response:
Referring to response #1 above, because propgttisrio fish catch are not clearly
delineated (e.g., anglers do not have a unambigailedienforceable right to current
fish catch rates), the theoretically appropriatéfave change measure could be
WTP**or WTA®., From theoretical and empirical perspectivess &lso not clear by
how much an empirical measure of W¥vould exceed an empirical measure of
WTP® It is true that uniqueness and lack of subst#twtould contribute to a greater
disparity — however, relatively low income effectauld offset these effects and lead

" The Final Phase | Report provides a brief exaroplne relation between substitute sites and vatating
Lake Texoma falls under the category of a site Withh substitutes or significantly inferior substes”.
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to a smaller disparity (Chapter 3 in Freeman, 2008)dall, Alan and John R. Stoll.
“Consumer’s Surplus in Commodity Space”, Americaiwiomic Review 70, 3
(1980):449-455). We agree that WWR a conservation estimate of WTA- but
again, we do not necessarily agree that \WWTAthe theoretically correct welfare
change measure in our study, or that the dispbetyveen empirical measures of
WTP**and WTA®would turn out to be large. It would take anotempirical study
to explore and verify the magnitude of the emplréisparity between WT#and
WTA assuming that a valid measure of Wf@ould be obtained, which we doubt
based on previous stated preference studies adQi&\ Panel recommendations.

3. The rationale for only sampling license holdersttharchased a license in Texas is not
supported. The report describes sales of licehgdbe Texas Parks and Wildlife
Department (TPWD) for Lake Texoma fishing licerase87.13 percent of license
holders are from Texas, 3.94 percent from Oklahaand, 8.94 percent from all other
States (see page 20, Final Phase | Report). Atthdbe study proposes to implement a
stratified random sample by placing a heavier weihnon-Texas resident license
holders, this assumes that the Oklahoma residéatspurchased a license in Texas are
representative of the Oklahoma residents in gentdiat! purchased a license in
Oklahoma. It is likely that the Oklahoma residethit purchased a license in Texas live
close to the Texas border. However, given that@pmately two-thirds of Lake Texoma
is located in Oklahoma, only using the sampleaanise sales from the TPWD will not
account for those Oklahoma residents that trav@nftocations further away that
represent different demographic characteristichierEfore, not utilizing license sales
from the Oklahoma Department of Wildlife ConsematfODWC) will lead to biased
results.

Response:
Data from ODWC was not made available for the stuggfore the data is analyzed,
it cannot be known if there are biased resultdorEs will be made during the
analysis to mitigate bias as a result of not hatimegODWC data to include in the
survey sample.

4. The rationale provided for not sampling generaltStacreational fishing license
holders in addition to Lake Texoma only licensalbr is not supported. The report
indicates that people that purchase a Lake Texacease are more avid fisherman that
those that have purchased a general fishing arddisLake Texoma stating general
fishing license holders are simply fishing to “palse time, for the simple enjoyment of
fishing, and to spend quality time with friends d&anhily” (page 18, Final Phase |
Report). However, according to the data only 1288ent of the sales are for repeat
sales (i.e., same license holder purchased licen2006 and 2007). This low number of
repeat Lake Texoma sales suggests that a signifireanber of Lake Texoma
recreational fishermen may be general fishing leholders. Furthermore, the higher
purchase price for general fishing licenses suggtsit these recreational fishermen
may be more avid fisherman and not simply fishiakelL.Texoma to “pass the time”
given the option to purchase a lower priced Lakeohea license instead. As such, not
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sampling from general fishing license records fottbTexas and Oklahoma would likely
result in biased estimates.

Response:
Based on conversations during the site visit (cosat®ns were had with people
ranging from the USACE Lake Managers, the Chamb&oonmerce, camp site
managers, fishing guides, and people launching tivem boats), it is our
understanding that a majority of the people fistong_ake Texoma purchase a Lake
Texoma fishing license to avoid being limited totagn parts of the lake. Several
attempts have been made to track down the numblezagile who actually fish on the
lake and what type of license (State v lake) theyeh No agency on either side of
the lake appears to have this information and atéit it would great if they had it.
Also the 12.35 percent is not of the total licerseld, just what remained from the
cleaned database and assuming no one who bouganhad both in 2006 and 2007
moved or changed their phone number. This pergensabeing interpreted to mean
more than it does. Wording in future phases wallexamined more closely to help
avoid this confusion from happening again.

5. Q14 of the survey asks respondents how many trgystook to Lake Texoma in the last
twelve months. The respondent may have difficedglling the number of trips taken
over this time period.

Response:
A recall bias is a concern with all surveys. Tlere, the recall period was limited to
a year, which is typical of recreational surveysking respondents to state the
number of trips for any other time period may idinoe seasonality effects that may
misrepresent the annual number of trips (e.g.rsopemay not fish for six months
during the winter). Keeping the recall to one yisalso consistent with the payment
schedule, which asks respondents to state their )éF Rear.

6. How does the study account for overnight/multi-titggs from visitors?

Response:
Even though we asked questions to separate oowdraight trips from day trips,
they were not analyzed separately in the final eawmetric analysis. Since the
payment is an annual fee, only paid once per ybare is no increased cost to the
angler if they fish 5 consecutive days or once atinéor 5 months. We did ask how
mush time they spent fishing per recreationaltipelp capture this data, just
because someone takes a 5 day trip to Lake Texosmrbt mean they fish each of
those days.

7. Q18 asks respondents to indicate how many fewes thiey would take if fish catch rate
on Lake Texoma is expected to decrease by somenpege over the next several years.
The time period for the respondent to considerdlisality changes and the reduction in
trips is not clearly defined. This question is nohsistent with the time period of
reference in Q14 which asks about trips in the pastve months. Therefore, how
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reductions in trips that occur over several yealts@ted on an annual basis.
Furthermore, by mixing manmade and natural causethe reasons for catch rate
reductions, the respondent is not able to accuyadehluate the policy being considered
(i.e., the RRCCP). This will result in biased fésu

Response:
The question first reminds respondents how manyalrnips they reported taking to
Lake Texoma. Thus, even though the catch rateggyelsaare said to occur over the
course of several years, the context and intetliefiuestion is to measure changes in
annual trips in response to catch rate changes apipeared clear to respondents
during the telephone interviews. In addition, maggents in the telephone interviews
did not express confusion or concern with respeatiking of manmade and natural
causes and “scenario rejection” problems were atdated.

8. Q20 does not indicate how the project would be édn@.g., annual tax or increase in
license price). Specifying a payment vehiclelfierfish hatchery project would make the
respondent consider a more realistic and undersadtel policy option.

Response:
A specific payment vehicle was in fact used inghevey question. Respondents
were asked to purchase a striped bass stamp featlmis amounts. Since we were
tasked only with valuating the striped bass, thengtwas seen as the best option.
Note, as a reminder, the final copy of the survag went to stakeholders separate
from the Phase | Report. The survey in the Ph&sspbrt is NOT the final survey
and this has been noted on other occasions.

9. Conducting survey pre-tests on ten URS staff idikaly to ensure the survey instrument
is understandable to those that will actually blkitg the survey. Additional effort
should be put towards doing pre-tests or focus gsoon local users so that the survey
respondent will be more likely to provide resportseguestions that appropriately define
policy scenarios, response options, payment ampatas

Response:
The purpose of the quasi-pretest was more to embarguestions were clear enough
in general before submitting the survey for apptdyehe Office of Management
and Budget (OMB). OMB approval must be obtainadrgo conducting a true
pretest, without approval, only less than 10 suswegn be conducted which is
insufficiently small for this survey. A pre-tedttbe survey questionnaire was
completed at the beginning of the interview procelse pre-test was conducted on
30 randomly selected respondents from the samgdalation and the interviews
were conducted by experienced interviewers. Tte\rewers reported that
respondents did not have difficulties with the diogsaire during the pre-test.
Therefore, no questions were revised on the quesice. Since the actual pretest
was conducted during Phase Il, a description optkéest is included in the Phase Il
report.
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Appendix C: Survey

Lake Texoma, Oklahoma and Texas

RECREATION VALUE QUESTIONNAIRE
US Army Corps of Engineers, Tulsa District

(Personal Telephone Interview)
OMB 0710-0001

Expires: 30 September 2009
June 2008

To be read to respondent:

The public report burden for this information collection is estimated to average 15
minutes per response, including the time for reviewing instructions, searching
existing data sources, gathering and maintaining data needed, and completing and
reviewing the collection of information. Send comments regarding this burden
estimate or any other aspect of this data collection, including suggestions for
reducing this burden, to Department of Defense, Washington Headquarters
Services, Executive Services Directorate, Information Management Division, and the
Office of Information and Regulatory Affairs, Office of Management and Budget,
Washington, D.C. 20503, Attn.: Desk Officer for U.S. Army Corps of Engineers.
Respondents should be aware that notwithstanding any other provision of law, an
agency may not conduct or sponsor, and a person is not required to respond to, a
collection of information unless it displays a currently valid Office of Management
and Budget control number. That number for this questionnaire is.
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Initial Interviewer : Sample Numbert
Read: Hello, my name is and | axduwxting a survey for research on
recreational fishing on Lake Texoma. May | speathwi ?

We are collecting information to investigate thamge in economic and social benefits of
recreational fishing associated with Lake Texompas of the Red River Chloride Control
Project for the United States Army Corps of Engise&he Corps of Engineers will use this
survey to obtain information to aid in formulatitige most economically, socially, and
environmentally acceptable plan in accordance thiéhWater Resources Council Principles
and Guidelines. Individual responses will be cd#elcand tabulated by type of response, but
information specific to an individual will not beuplished or released. Individual responses
will be retained in our files as backup data arded to the Record Center after 10 years.
Only the tabulated totals of the type of respongéide published in a project report, which
will be circulated to the public and other Fedenadl State water and land management
agencies.

| want to assure you that all the information yaeegne will be kept strictly confidential.
This interview is voluntary. If you don’t want tmswer any particular question, just tell me.
Also, my supervisor may listen to part of the imtew for quality control. Firstl, am

required to read you the following:.... From front page.

We have a few questions that will take less thamitfutes. Your responses would be
appreciated and will greatly aid in our planninfpéf Is now a good time to ask you those
guestions?

Date of Initial Call: Time: Interviewer:
(check one of the below)

[ ]1 CORRECT PERSON - NOW IS GOOD TIME

[ ]2 CORRECT PERSON — CALL BACK
Date: Time Number:

[ ]3 NO-WONTLET YOU TALK TO CORRECT PERSON

[ 14 CORRECT PERSON NOT AVAILABLE - SCHEDULE
CALLBACK
Date: Time Number:

[ 15 CORRECT PERSON REFUSES TO PARTICIPATE

Interviewer: Time Start:

Date of Interview:
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Q1: How would you rate, on a scale of 0 to 5—witimiplying very little to no knowledge,
and 5 meaning full knowledge—your knowledge ofthereational opportunities on Lake
Texoma? (Please circle only one number)

0 1 2 3 4 5

Q2: How would you rate, on a scale of 0 to 5—withgaia implying very little to no
knowledge, and 5 meaning full knowledge—your knalgke of the Red River Chloride
Control Project? (Please circle only one number)

0 1 2 3 4 5

Q3: How would you rate, on a scale of 0 to 5—withriplying very little to no quality, and
5 meaning full quality—the fishing quality of Lakeexoma? (Please circle only one number)

0 1 2 3 4 5

Q4: What is the typical primary purpose of your tripd_ake Texoma?

1 Camping

1 Fishing

1 Boating

1 Swimming

(1 Water skiing

O Other (please specify)

Q5: On average, how much time, in hours, do you spemdecreational trip on Lake
TexomalInterviewer: for overnight visits this is the number of hours for the whole
trip, you can record the arrival and departure daysand times for accurate calculation
to avoid adding additional burden to the responderit

# of Hours per Trip:

Q6: Of these hours, how much time, in hours, do ymend fishing per recreational trip on
Lake TexomaPInterviewer: if overnight visit this is the sum o hours each day spent
fishing on the lake]

# of Hours Fishing per Trip:

Q7: What is the typical number of people in your gravhen you recreate on Lake Texoma?

Group Size:
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Q8: What are the top three fish species you seekeviisihing on Lake Texoma, please list in
order of preferencfnterviewer: they may target less than three speeis|?

Top Fish Species:
2" Fish Species:
3" Fish Species:

Q9: How much effort (i.e., percentage of trip tim&) ybu put towards catching striped bass?
% Effort for Striped Bass:

Q10: How many striped bass do you catch, excludingctteh of the rest of your group,
during a typical trip on Lake Texom@@terviewer: this is on a day basis, if a multipé
day trip, record their daily average]

# of Striped Bass Caught:

Q11 Have you used a guide service when fishing fopetl bass on Lake Texoma?
0 Yes
71 No (Skip to Q15)

Q12 On average, how many times per year do you wgede service to catch striped bass?
# of Times Per Year:

Q13 On average, how much per trip, per person, dosgeund on guide services to catch
striped bass?
$ Spent Per Year:

Q14: On average, how many people are typically in ymanty when you use a guide
service?

Guide Service Group Size:

Q15 How many total recreational trips, regardlespuripose, have you taken to Lake
Texoma in the past 12 months?

# of Trips:

Q15b Of the total # of trips you took to Lake Texomaidg the past 12 months (answer to
Q14 above), how many were for the primary purpdstrgped bass fishing?

# of trips

Q16: How much time does it take you to travel one-rayn your home to a location along
Lake Texoma where you begin a typical recreationa®

# of Minutes:
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Q17: How many miles do you travel one-way from youni®to a location along Lake
Texoma where you begin a typical recreational trip?

# of Miles:

Q18: Could you please list the amount of money yowndpa each of the following
categories during a typical trip to Lake Texomad@lehnumbers please):

Lodging:
Food and Beverages:
Transportation (parking, tolls, gas, etc):
Activities/Entertainment:

Supplies/Equipment:
Miscellaneous Expenses:

Note to Interviewer: Please read the following:

| would now like to ask you a couple of hypothetidaor “if-then,” questions regarding
potential changes to the Lake Texoma fishery. Bastly, these questions will present
you with a proposed change, and then ask you if youould change your visitation
habits concerning Lake Texoma. Again, your partici@tion is voluntary, and there are
no right or wrong answers.

Q19 You said that you mak@epeat answer from Q14) trips per year to Lake
Texoma. Due to natural and manmade causes, thedtoass catch rate on Lake Texoma is
expected to decrease pgndom percentage ranging from 5 percent to 30 p&ent, even
distribution of values across samplepver the course of the next several years. Thimmea
it may take a longer period of time to catch thmesaumber of striped bass. If this occurred,
would you take fewer trips to Lake Texoma? Pleds®se one of the following options.

O 1 would not take any fewer trigSkip to Q20)

01 I would take one less tri{Skip to Q21)

01 I would take two fewer tripéSkip to Q21)

01 I would take at least three fewer triffroceed to Q19b)

Q19b About how many trips would you take to Lake Te&oma if the fish catch rate is
expected to decrease by ? (write “0” if answés “zero”)
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Q20: Please choose one reason from the followingHest best describes your decision not
to take fewer trips if the striped bass catch datggpped byrandom percentage ranging
from 5 percent to 30 percent, even distribution ofalues across samplepn Lake
Texoma:

(1 I am going fishing for the enjoyment of spendimge on the water by myself
or with friends and family

[1 The number of fish | catch per trip is of littlerecern to me

01 I will enjoy the extra challenge and patience megfito catch the fish

1 I catch all of the fish that | want, even witheauction

O Other (please describe)

Q21 Now, suppose you had the option to purchase anarspecial striped bass stamp that
would help pay for a Lake Texoma fish hatchery @ctj Through stocking, this project
would maintain Lake Texoma’s striped bass catobsrat the current level. | am going to
provide you a series of dollar amounts that repitesgoossible annual costs to you of the
special striped bass stamp to cover the cost didtehery project. For each amount, please
respond with “yes” (willing to pay the amount anlya “not sure” (may or may not be
willing to pay the amount annually), or “no” (willot pay the amount annually):

Cost to you per year Yes Not Sure No
0.01
1.00
5.00
10.00
25.00
50.00
75.00
100.00
250.00
500.00

A A & P B HB PP PP
Ooooooogoooao

OoOooooooogao
Ooooooogoooao

O
[If all responses NO continue, if WTP>0 SKIP to Q2B

Q22 We have found in studies of this nature that jeebpve a lot of different reasons for
answering as they do. Which of the following statets best describes your reasons for
answering zero to the previous question?

1 That is what maintaining the current catch rasesorth to me
O All I can afford at this time

(1 Pay enough in taxes

0 Do not want to place a dollar value on fishing exxpnce

(1 Not enough information

O Object to the way the question is asked

O Other (please describe)
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Q23: Since Lake Texoma was closed to recreationafarsgeveral weeks during this past
summer (2007), you were not able to fish on the.l&kuring the time of the closure, did you
fish in other locations?

1 Yes
1 No (Skip Q24)

Q24: Where did you choose to fish instead of Lake Tex®

List of alternate fishing locations:

Note to interviewer: Please read the following befe asking the questions:
“As a conclusion to this survey, | would like tdkas couple of questions about you.
Remember that all of your answers are completehfidential.”

Q25: What is your zip code:

Q26. What year were you born?

Q27: How many people presently live in your household?

Household Size:

Q28: Are you presently employed, retired, studenymmemployed?
O Employed (including self-employed)

[J Retired
[J] Student
0 Unemployed

Q29: Are you currently a member of an outdoor sportsmerganization or club?

1 Yes
[1 Name of organization/group:
1 No

Q30: Are you currently a member of a natural resowmaservation organization, such as
the Nature Conservancy or Ducks Unlimited?

1 Yes
[1 Name of organization:
1 No
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Q31 Please select the highest level of educationhaue completed:

(1 Grade School

[1 Some high school

1 High school graduate

1 Some college or technical school
O College graduate

O Graduate or advanced degree

Q32 Please approximate your annual household incafedtaxes, in 2008: (Please note
that this survey is anonymous. This information esisure that all income groups are
represented.)

[ Under $20,000

1 $20,000 to $39,999

] $40,000 to $59,999

1 $60,000 to $79,999

1 $80,000 to $99,999

1 $100,000 to $119,999
1 $120,000 to $139,999
1 over $140,000

Q33 What is your gender?

0 Female
0 Male

Q34: Do you wish to make any additional comments alfishing on Lake Texoma?
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Note to interviewer: read the following:

“Thank you for participating in this survey. Théarmation you have provided will be used
by the U. S. Army Corps of Engineers in evaluatimg project.”

Information to be recorded by the interviewer: TheRespondent was:

Q35: Cooperative Yes No
Q36 Appeared to understand the questions Yes No
Q37: Appeared to be intoxicated/impaired in some way __ Yes No

Time of Completion:
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APPENDIX D: RESPONSE TO SWT COMMENTS

AREA VI RED RIVER CHLORIDE CONTROL
RECREATION STUDY USACE COMMENTS
TULSA DISTRICT SEPTEMBER 2009

1. WTP (page 22): The lowering of median income ofgample to accommodate
Oklahoma'’s lower average income may need to show3i®b WTP was derived. It
may be as simple as 12.7% of $17. Were some atdpondents from Oklahoma?
Page 6 says 18 respondents are from Oklahoma. ldewttliis affect the $16 WTP?
How does the WTP for those income changes outsiaad and Oklahoma?

URS Response: More detail and an additional taloéeprovided in the final report.
Only the income mean value was changed to getiffezesht WTP for Oklahoma. The
WTP value was not directly lowered by 12.7%; theeowariables in the model were
held constant. Although some of the respondents fn@m Oklahoma, they were
Oklahoma residents who purchased their licensé®ias . Since they purchased their
license in Texas, they are counted in the Texatsomoof the user population. State of
residence does not dictate which part of the uspufation the angler falls in; where
they purchase their license does.

And even though our respondent median income s ftigs not unusual for anglers to
have higher incomes than the median income ofttlty @area (“Demographics,
Participation, Attitudes, and Management PreferenckTexas Anglers” by D. Anderson
& R. Ditton, Department of Wildlife and Fisheriesi&ces, Jan 2004; “Trout Angler
Utilization, Attitudes, Opinions, and Economic Irapat the Canyon Reservoir Tailrace”
by T. Bradle, S. Magnelia, & J. Taylor, Texas Paaksg Wildlife Department, Final
Report, March 2006; “2006 National Survey of FighitHunting, and Wildlife-
Associated Recreation, U.S. Fish and Wildlife $eniMay 2008).

2. Can we get a copy of the raw data for our records?
URS Response: Yes, the access database will biglgddfor both survey forms.

3. RED (page 24): In the responses, is there a gatiin of which county the expenses
occurred? If possible, we could associate the esggloss with county business
patterns to see the possible effect on employniésing a multiplier). One
assumption could be to associate the expense viaénenthe Texoma-specific
licenses were sold.

URS Response: Optinet Resources went back taigwead files from Texas, and that
column of information was not provided in the datasTexas likely has that information,
but since it was not provided originally, the adufial information will likely not be
provided. However, we are always willing to try.

4. User population: User population was estimatedroawerage of the past 10 years.

The user population has continually gone up andstiimated to capture that
progression may be appropriate.
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URS Response: The user population has not contstyiincreased over the past 10
years on either side of the lake. Texas had ardibe early 2000s and Oklahoma has
been erratic (see graphs below). Therefore, waatdeel trend-line estimation is
appropriate, and that the 10-year average approsiebuld still be applied.
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5. (Bottom of page 6): Especially those outside Texars Oklahoma did not complete
the survey. Does that mean that 150 people coutaatenot feel they could value
because they visited the lake only once. And whawee people mostly outside



APPENDIX D: RESPONSE TO SWT COMMENTS

Texas and Oklahoma? Those that only visited oreetdl in RED expenditures.
How will this affect the estimate?

URS Response: The 150 people were from outsides Bexl Oklahoma and they were
not asked the RED questions. The shortened swagsynore of a customer satisfaction
survey than a WTP survey. None of the responsestirese surveys were included in
any of the results presented in the report.

6. Response rate is 4 percent. Is this a normal regpate for this type of survey? Is
there a benchmark for a response rate?

URS Response: This response rate is very lowfoWwl it extremely difficult to secure
respondent cooperation, despite instituting a nunatbelifferent policies to increase
response. We cannot know with certainty how masgandents avoided the survey by
using voice mail, answering machines, and/or catlentification technology, as
opposed to refusing the survey. Refusing the guneans they took the call and either
declined the survey or terminated part way throtigghquestions. These problems in
telephone surveys are being experienced by otlsglarehers, as well—as reported and
discussed widely in the literature, response rat@ge plummeted in recent years. There
is no standard, universally accepted “benchmark® éoresponse rate.

7. We assumed an alpha of 0.05 is that correct?
URS Response: Yes, that is correct.

8. WTP of respondents outside of Texas are groupeztheg Did you try to group
Oklahoma respondents separate from the other Statesre Oklahoma and other
State respondents grouped at the beginning? Bypgrg other States and Oklahoma
together, does that affect the WTP for the Oklahoonaber?

URS Response: The WTP estimates are based oroSpatechase, not State of
residence. The Oklahoma WTP estimate appliesliotba user population who
purchase their license in Oklahoma, and the Tex@® \dstimate applies only to the user
population who purchases their license in TexaseifTindividual State of residence does
not dictate which WTP value is applied to them.

9. In the executive summary section on page i, theutatled WTP values for the “with
a most likely value of $1,655,000” Might add anatkentence stating how
$1,655,000 was derived. Without reading sectidn23the WTP in the executive
summary was read as (101,000 x $17 = $1,717,000).

URS Response: Clarification of the calculations haen added to the executive
summary.

10.0n the figures that refer to the survey questioas, we get the number of responses
in parentheses for each category. Such as fig@re 2
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URS Response: The number of responses has beed tadall of the pie chart figures in
the report. No changes were made to the bar grégleause it made the graph harder to
read, especially in the case of Figure 2-5. Theber of responses can be easily and
closely estimated with the information providedtlom y-axis.

11.1t states that the sample included 988 usable ctmtar Oklahoma and other States
and 8,140 usable contacts within Texas. Weréa#lé contacts contacted five times
if they hadn’t completed the survey in previougaipts? Also, is there a way to
determine how many license holders did not attehmpsurvey (could not be
reached/refused)? And is there a way to deterthiméotal number of surveys that
were started but not completed?

URS Response: We did contact all usable numbenses. We do not have compiled

data that allow us to tally the number of termioas separately. There is not a way to
break out the number who could not be reached/esfus
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