APPENDIX B   SURVEY RESULTS





Introduction

	The purpose of this survey was to understand the computer skills and groundwater contaminant transport modeling knowledge of the potential users. A questionnaire was designed and intended for the general public and expert users who have been interacting with groundwater contaminant transport problems (industrial pollution cases, laboratory experiments, class work, etc.). The questionnaire was taken by a selected group of environmental engineering faculties and graduate students in the University of Houston. It was part of a research project on modeling contaminant transport problems on the Internet. The results of the survey that are presented in this section were analyzed and used to modify the potential user classification of the ANTS project. 

	One thing should be mentioned here is that several respondents picked more than one answer for some questions. It is possible that total percentages of answers are more than one hundred percents for some questions.



General Information

	A majority of the respondents were environmental engineering graduate students in the University of Houston. Most respondents obtained their knowledge of groundwater contaminant transport from classrooms rather than from their work experience. All respondents had less than three years study or work experience in the domain field.



Table B-1  The results of the survey - general information

Question�Number�Percentage (%)��What kind of company are you working for?��Academic research institute�11�64.71��Government agency�2�11.76��Petroleum company�0�0.00��Consulting firm�1�5.88��Self-employed�1�5.88��Other, Please specify:�2�11.76��What is your job?��Professor / Researcher�2�11.76��Student�12�70.58��Civil engineer�1�5.88��Environmental engineer�2�11.76��Chemical engineer�0�0.00��Geologist�0�0.00��Water resource specialist�0�0.00��Other, Please specify:�0�0.00��What is your major (if applicable)?��Civil Engineering�0�0.00��Environmental Engineering�16�94.12��Chemical Engineering�0�0.00��Geology Science�0�0.00��Chemistry�1�5.88��Other, Please specify:�0�0.00��Where did you obtain your knowledge of groundwater contaminant transport?��Academic institute (class/classes)�15�88.24��Work experience�1�5.88��Short training class (less than 1 week)�0�0.00��Other, Please specify:�1�5.88��How long have you been in the field of groundwater contamination?��< 1 year�6�35.29��1-2 year�3�17.65��2-3 year�3�17.65��> 3 year�2�11.76��Other, Please specify:�3�17.65��





Computer Related

	The largest percentage (41.2%) of the respondents used the computer 10 to 20 hours per week with 29.4% using it more frequently and 29.4% less frequently. A majority of the respondents used PC and the Microsoft Windows/DOS operating system with some using Macintosh and Mac OS. Most users had ability to use Excel as a computation tool and had experience in writing computer programs. Most respondents always or frequently connected to the Internet. Netscape Navigator was the most used browser (76.5%) in this group with Microsoft Internet Explorer used by 17.6% of the respondents. Many (41.2%) users did not know if their browsers is Java-enabled or not. A majority (76.5%) of the respondents used the Internet search engines. Most respondents believed they were above average in using computers, Internet and spreadsheet programs. Most users were not comfortable about coding computer programs, using database, and writing SQL programs.



Table B-2  The results of the survey - computer related

Question�Number�Percentage (%)��How much do you use a computer for work each week?��< 5 hour�0�0.00��5-10 hours�5�29.41��10-20 hours�7�41.18��> 20 hours�5�29.41��What type of computer do you use?��PC�14�82.35��Macintosh�4�23.53��Unix Workstation�1�5.88��Other�0�0.00��What type of operating system do you use?��MS Windows/DOS�13�76.47��Mac OS�3�17.65��Unix�2�11.76��Other�0�0.00��Do you know how to write a Lotus 123 or Excel spreadsheet Macro program?��Yes�10�58.82��No�6�35.29��Not sure�0�0.00��Did not answer�1�5.88��Have you coded a numerical integration computer program in any computer programming language?��Yes�9�52.94��No�6�35.29��Don't know�1�5.88��Did not answer�1�5.88��How often do you use the Internet (World Wide Web)?��Always�3�17.65��Frequently�12�70.59��Occasionally�2�11.76��Never�0�0.00��What browser do you normally use?��Netscape�13�76.47��Internet Explorer�3�17.65��Web Explorer�0�0.00��Other�1�5.88��





Table B-2  The results of the survey - computer related (continued)

Question�Number�Percentage (%)��Is your browser Java enabled?��Yes�10�58.82��No�0�0.00��Don't Know�7�41.18��Do you know how to use Internet search engine?��Yes�13�76.47��No�2�11.76��Don't Know�2�11.76��How would you rate your knowledge of computers?��None�0�0.00��Novice�0�0.00��Average�7�41.18��Good�8�47.06��Expert�2�11.76��How would you rate your knowledge of spreadsheet programs?��None�1�5.88��Novice�2�11.76��Average�5�29.41��Good�6�35.29��Expert�3�17.65��How would you rate your knowledge of Programming language?��None�3�17.65��Novice�4�23.53��Average�5�29.41��Good�5�29.41��Expert�0�0.00��How would you rate your knowledge of the Internet?��None�0�0.00��Novice�2�11.76��Average�6�35.29��Good�7�41.18��Expert�1�5.88��



Table B-2  The results of the survey - computer related (continued)

Question�Number�Percentage (%)��How would you rate your knowledge of database programs?��None�4�23.53��Novice�3�17.65��Average�5�29.41��Good�4�23.53��Expert�1�5.88��How would you rate your knowledge of Structured Query Language?��None�9�52.94��Novice�1�5.88��Average�4�23.53��Good�2�11.76��Expert�1�5.88��



Contaminant Transport Modeling

	About one-half of (46.7%) the respondents believed that they had no problem to describe a model’s governing equation, initial conditions, boundary conditions and source conditions. Most respondents had solved a groundwater contaminant transport problem by using an analytical solution or an approximate solution. About two-thirds of the respondents had not solved a groundwater contaminant transport problem by using a numerical solution (such as FDM/FEM). More than one-half of the respondents had solved a groundwater contaminant transport problem without knowing what method has been applied. Most respondents believed that they have no problem to identify a model’s flow, dispersion, and source conditions. Only one person could identify the difference between a Dirichlet (the first type) inflow boundary condition and Cauchy (the third type) inflow boundary condition. Most respondents were not familiar with several popular groundwater and contaminant transport modeling programs. One-half of the respondents might have difficulties to solve a two-dimensional dispersion, unidirectional flow groundwater contaminant transport model that has a decaying source. One-third of the respondents did not know if a contaminant transport model can produce a reasonable result or not. More than one-half of the respondents believed that their domain knowledge was above average.



Table B-3  The results of the survey - modeling

Question�Number�Percentage (%)��Do you know the difference between a groundwater flow model and a groundwater contaminant transport model?��Yes�9�52.94��No�5�29.41��Did not answer�3�17.65��By giving you a groundwater contaminant transport problem, can you describe what is its governing equation(s)?��Yes�7�41.18��Maybe�6�35.29��No way�2�11.76��Did not answer�2�11.76��By giving you a groundwater contaminant transport problem, can you describe what is its initial condition(s)?��Yes�7�41.18��Maybe�7�41.18��No way�1�5.88��Did not answer�2�11.76��By giving you a groundwater contaminant transport problem, can you describe what is its inflow boundary condition(s)?��Yes�7�41.18��Maybe�6�35.29��No way�2�11.76��Did not answer�2�11.76��By giving you a groundwater contaminant transport problem, can you describe what is its outflow boundary conditions(s)?��Yes�7�41.18��Maybe�6�35.29��No way�2�11.76��Did not answer�2�11.76��By giving you a groundwater contaminant transport problem, can you describe what is its source term(s)?��Yes�6�35.29��Maybe�7�41.18��No way�2�11.76��Did not answer�2�11.76��



 Table B-3  The results of the survey - modeling (continued)

Question�Number�Percentage (%)��Have you solved a groundwater contaminant transport problem by using an analytical solution?��Yes�11�64.71��No�4�23.53��Did not answer�2�11.76��Have you solved a groundwater contaminant transport problem by using an approximate solution?��Yes�8�47.06��No�7�41.18��Did not answer�2�11.76��Have you solved a groundwater contaminant transport problem by using a numerical solution using finite different method?��Yes�6�35.29��No�9�52.94��Did not answer�2�11.76��Have you solved a groundwater contaminant transport problem by using a numerical solution using finite element method?��Yes�3�17.65��No�12�70.59��Did not answer�2�11.76��Have you solved a groundwater contaminant transport problem by using a computer program (but not sure what kind of solution)?��Yes�8�47.06��No�7�41.18��Did not answer�2�11.76��Do you know the difference between an unidirectional and multidimensional flow?��Yes�15�88.24��No�1�5.88��Did not answer�1�5.88��Do you know the difference between a one-dimensional and multidimensional dispersion?��Yes�14�82.35��No�2�11.76��Did not answer�1�5.88��











Table B-3  The results of the survey - modeling (continued)

Question�Number�Percentage (%)��Do you know the difference between a Dirichlet and Cauchy inflow boundary condition?��Yes�1�5.88��No�15�88.24��Did not answer�1�5.88��Do you know the difference between the first and third type inflow boundary conditions?��Yes�1�5.88��No�15�88.24��Did not answer�1�5.88��Do you know the difference between a pulse type and decaying type source injection?��Yes�11�64.71��No�5�29.41��Did not answer�1�5.88��How would you rate your knowledge of the MODFLOW��None�9�52.94��Novice�4�23.53��Average�1�5.88��Good�2�11.76��Expert�0�0.00��Did not answer�1�5.88��How would you rate your knowledge of the MOC��None�9�52.94��Novice�1�5.88��Average�4�23.53��Good�2�11.76��Expert�0�0.00��Did not answer�1�5.88��How would you rate your knowledge of the Bioplume��None�14�82.35��Novice�1�5.88��Average�0�0.00��Good�1�5.88��Expert�0�0.00��Did not answer�1�5.88��







Table B-3  The results of the survey - modeling (continued)

Question�Number�Percentage (%)��How would you rate your knowledge of the MOFAT��None�15�88.24��Novice�1�5.88��Average�0�0.00��Good�0�0.00��Expert�0�0.00��Did not answer�1�5.88��How would you rate your knowledge of the OASIS��None�15�88.24��Novice�1�5.88��Average�0�0.00��Good�0�0.00��Expert�0�0.00��Did not answer�1�5.88��Assuming you do have all parameters' values, how long does it take for you to solve a two-dimensional dispersion, unidirectional flow, decaying source term groundwater contaminant transport model?��< 1 hour�0�0.00��1-4 hours�3�17.65��1 day�5�29.41��2 days�0�0.00��1 week�1�5.88��Infinity�0�0.00��Don't know�7�41.18��Did not answer�1�5.88��Has the model that you manipulated done the job that it was supposed to (if applicable)?��Yes�5�29.41��Sort of�2�11.76��No�0�0.00��Don't know�5�29.41��Did not answer�5�29.41��





Table B-3  The results of the survey - modeling (continued)

Question�Number�Percentage (%)��How would you rate your knowledge of groundwater contaminant transport?��None�2�11.76��Novice�4�23.53��Average�6�35.29��Good�3�17.65��Expert�0�0.00��Did not answer�2�11.76��





ANTS Related





Table B-4  The results of the survey - ANTS

Question�Number�Percentage (%)��How would you rate the usefulness of having an Internet-based contaminant transport modeling system?��Very useful�2�11.76��Useful�7�41.18��Sort of�0�0.00��Not useful�0�0.00��Don't know�7�41.18��Did not answer�1�5.88��



�Groundwater Contaminant Transport Modeling Questionnaire Version 1.01



This questionnaire is intended toward general public and expert users who have been interacting with groundwater contaminant transport problems (industrial pollution cases, laboratory experiments, class work, etc.). It is part of a research on modeling contaminant transport problems on the Internet. All answered questionnaires are confidential and will be used strictly as academic research material.

General Information

What kind of company are you working for?

� Academic research institute�� Government agency�� Petroleum company��� Consulting firm�� Self-employed�� Other, Please specify :��What is your job?

� Professor / Researcher�� Student�� Civil engineer��� Environmental engineer�� Chemical engineer�� Geologist��� Water resource specialist�� Government regulation agent�� Other, Please specify :��What is your major (if applicable)?

� Civil Engineering�� Environmental Engineering�� Chemical Engineering��� Geology Science�� Chemistry�� Other, Please specify :��Where did you obtain your knowledge of groundwater contaminant transport?

� Academic institute (class/classes)�� Work experience��� Short training class (less than 1 week)�� Other, Please specify :��How long have you been in the field of groundwater contamination?

� < 1 year�� 1-2 year�� 2-3 year�� > 3 year��Computer Related

How much do you use a computer for work each week?

� < 5 hour�� 5-10 hours�� 10-20 hours�� > 20 hours��What type of computer do you use?

� PC�� Macintoch�� Unix Workstation�� Other��What type of operating system do you use?

� MS Windows/DOS�� Mac OS�� Unix�� Other��Do you know how to write a Lotus 123 or Excel spreadsheet Macro program?

� Yes�� No�� Not sure���Have you coded a numerical integration computer program in any computer programming language?

� Yes�� No�� Don’t know���How often do you use the Internet (World Wide Web)?

� Always�� Frequently�� Occasionally�� Never��What browser do you normally use?

� Netscape�� Internet Explorer�� Web Explorer�� Other��Is your browser Java enabled?

� Yes�� No�� Don’t Know���Do you know how to use Internet search engine?

� Yes�� No�� Don’t Know���How would you rate your knowledge of :

1. Computers?�� None�� Novice�� Average�� Good�� Expert��2. Spreadsheet programs (Excel, Lotus 123)?�� None�� Novice�� Average�� Good�� Expert��3. Programming language (Fortran, C, Java)?�� None�� Novice�� Average�� Good�� Expert��4. Internet?�� None�� Novice�� Average�� Good�� Expert��5. Database programs (Access, DBASE)?�� None�� Novice�� Average�� Good�� Expert��6. Structured Query Language (SQL)?�� None�� Novice�� Average�� Good�� Expert���Contaminant Transport Modeling

Do you know the difference between a groundwater flow model and a groundwater contaminant transport model?

� Yes�� No����By giving you a groundwater contaminant transport problem, can you describe what is its :

(assuming it is a unidirectional flow, single component problem)

1. governing equation(s)?�� Yes�� Maybe�� No way��2. initial condition(s)?�� Yes�� Maybe�� No way��3. inflow boundary condition(s)?�� Yes�� Maybe�� No way��4. outflow boundary conditions(s)?�� Yes�� Maybe�� No way��5. source term(s)?�� Yes�� Maybe�� No way��Have you solved a groundwater contaminant transport problem by using a/an :

1. analytical solution?�� Yes�� No��2. approximate solution?�� Yes�� No��3. numerical solution using finite different method?�� Yes�� No��4. numerical solution using finite element method?�� Yes�� No��5. a computer program (but not sure what kind of solution)?�� Yes�� No��Do you know the difference between a :

1. unidirectional and multidimensional flow?�� Yes�� No��2. one-dimensional and multidimensional dispersion?�� Yes�� No��3. Dirichlet and Cauchy inflow boundary condition?�� Yes�� No��4. first and third type inflow boundary condition?�� Yes�� No��5. pulse type and decaying type source injection?�� Yes�� No��How would you rate your knowledge of the following groundwater related computer programs?

1. MODFLOW�� None�� Novice�� Average�� Good�� Expert��2. MOC�� None�� Novice�� Average�� Good�� Expert��3. Bioplume�� None�� Novice�� Average�� Good�� Expert��4. MOFAT�� None�� Novice�� Average�� Good�� Expert��5. OASIS�� None�� Novice�� Average�� Good�� Expert��Assuming you do have all parameters’ values, how long does it take for you to solve a two-dimensional dispersion, unidirectional flow, decaying source term groundwater contaminant transport model?

� < 1 hour�� 1-4 hours�� 1 day�� 2 days��� 1 week�� Infinity�� Don’t know���Has the model that you manipulated done the job that it was supposed to (if applicable)?

� Yes�� Sort of�� No�� Don’t know��How would you rate your knowledge of groundwater contaminant transport?

� None�� Novice�� Average�� Good�� Expert��ANTS Related

How would you rate the usefulness of having a Internet-based contaminant transport modeling system?

� Very useful�� Useful�� Sort of�� Not useful�� Don’t know��Comment
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