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Figure 1. Testing Apparatus Sketch

Figure 2 shows a cylindrical tub e (PVC or similar material) of a given length
filled wit h th e chose n materia l o f study . Th e botto m en d o f th e pip e segmen t i s
capped, an d fitted with an output hole of a lesser diameter to concentrate water flow
and simplify the flow measurements. A small piece of screen is applied to the interior
of the smaller pip e t o prevent th e loss o f sediment, whil e allowing water t o easily
pass through. The upper end is also capped with a small reservoir which is fitted with
an inle t tube , allowin g wate r t o flo w int o th e uppe r en d o f th e sedimen t tub e b y
gravity or by pump.

This upper reservoir i s also fitted with a small outlet hole, allowing water to
establish a  consistent depth above the sediment, and then flowing through this outlet
into a connecting drain tube. This apparatus allows the system to maintain a constant
head, or the elevation differenc e fro m the upper outlet to the lower outlet (referenced
from th e botto m outlet) . Wit h thi s arrangement , i f th e apparatu s i s positioned
vertically, the change in head divided by the overal l length of the tube equates to a
value o f one , whic h simplifie s calculation s an d allow s th e use r t o calibrat e th e
apparatus with ease.
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Figure 2. Prototype Testing Apparatus

As stated earlier, water is either siphoned or pumped from a  container into the

upper reservoir, and the excess water (coming from the outlet hole) is drained awa y
to another container or re-routed to the initial container of water. A simple stand can

be constructed t o hold the entire apparatus, an d should allow th e tube to rotate by
connecting the lower end of the tube to the stand a t the lower referenc e head point,

see Figure 2.

As can also be seen in Figure 2, the lower end of the apparatus has an outlet
tube connected as well, allowing the draining water to be channeled more easily into
a waiting measuring container (measuring cup , etc). B y using a  stopwatch o r some
similar timekeeping instrument, the amount of water that flows into the container can
be measured ove r a  given amoun t o f time, which ca n the n b e use d t o fin d th e

hydraulic conductivity of the given material.
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PROCEDURE

To begi n th e experiment , firs t begi n th e flo w o f wate r fro m th e wate r
container into the upper reservoir of the apparatus. Let the water flo w until  it begins
to flo w ou t o f th e outle t hol e (making sur e th e outpu t tub e i s se t t o drai n int o a
waiting container), and adjust the input flow until the output flow is bubbling steadily
out o f the reservoir. (Bubblin g ensures th e wate r i n the reservoi r i s leve l wit h the
output hole because of the addition of air into the output line.)

Water is allowed to flow through the material an d out of the apparatus fo r a
period o f at least one minute, or until the output flow becomes visually steady. I t is
easiest to start the timer when the water level in the measuring flask is at a quantified
level (e.g. 2 5 mL) , an d stopped whe n the wate r leve l reaches th e nex t measurable
quantity (e.g . 5 0 mL) . Thi s tim e shoul d b e recorde d a s a  flowrate , o r i n unit s o f
volume/time.

The cylinder can now be tilted to create a  change i n head elevation between
the uppe r wate r surfac e an d th e lowe r wate r exit . Measur e th e vertica l distanc e
between the bottom pivot point (set at the lowest level of material in the tube) and the
upper water outlet . This length i s now the ne w A H for thi s system. The process o f
finding th e flowrat e ca n no w b e repeated fo r a s man y elevatio n change s a s i s
necessary or desired, continuing until the tube is near horizontal.

All flowrate s ar e recorded alon g wit h thei r corresponding hea d elevatio n
differences. A  simple way to find a K value for this material is to graph the results by
hand or with any software program such as Excel. This can be done by modeling the
Darcy equation a s the equation o f a  straight line , y=mx+b, and setting "K " a s the
slope (or "m" i n the equation of a straight line). Both equations compared look like:
Q = KA(AH/L) => y = mx+b.

Therefore, th e flowrat e (wit h appropriate units ) gathere d i n th e precedin g
procedure i s graphe d o n th e "y" axi s o f a  graph , an d A(AH/L ) on th e "x" axis .
Typical value s fo r th e hydrauli c conductivit y o f a  material ar e given i n unit s o f
"meters/day;" therefore, units that are graphed mus t be units of length and time. For
example, if volume measurements are made in units of mL/s, mL must be changed to
meters cubed or a length cubed, and seconds should be changed to days.

After al l data points hav e been plotted o n an appropriate graph , a  "best fit "
line is drawn through these points, or a trendline is added if using Excel. The slope is
then found by using the standard slope formula: m = (y2-yi)/(x 2-xi). Thi s value is the
approximate value of the hydraulic conductivity of the studied material.

CONCLUSION

This typ e o f procedure i s vita l t o many aspects o f civi l an d environmenta l
engineering, as the process can be used in a wide variety of materials to determine the
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amount o f flo w throug h these materials. Man y types o f materials are being used to
incorporate sustainabilit y int o job s an d contracts . Perviou s concret e an d asphal t

materials are now being used in many instances instead of non-pervious materials to
increase groundwater recharge an d natural filtratio n of wate r during storm events.

These material s hav e bee n teste d quit e similarl y t o determin e thei r hydrauli c
conductivity, a s this is important i n the substructure design for parking lots, roads,

etc.
Environmental impacts of other types of materials can also be studied for their

water absorption , an d consequentl y thei r wate r retentio n a s well . Som e

environmentally friendl y group s ar e usin g materials suc h a s chippings an d refus e
from sawmills to re-mulch areas void of topsoil due to strip mining.
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I. Introductio n

a. Backgroun d

The American Society o f Civil Engineers (ASCE) states i n their by-laws that the
Society's objective  i s "the advancement o f the science and profession of engineering t o
enhance th e welfar e o f humanity." Th e Society's vision  is to be "engineers a s global
leaders building a  better quality of life." Th e Society's mission  is to "provide essentia l
value to our members, their careers, ou r partners, and the public through facilitating the
advancement o f technology, encouraging an d providing th e tools fo r lifelong learning,
promoting professionalism an d the profession, developing an d supporting civil engineer
leaders, and advocating infrastructure and environmental stewardship."

Over the last six months interviews o f some 52 living Texas Section leaders hav e
taken place. Th e backgrounds, families , education, careers, accomplishments, visions ,
mentors an d special event s i n thei r live s hav e bee n capture d i n a n Ora l Histor y fil e
commemorating the 95th Anniversary of the Texas Section - ASCE . Thes e interviews
help to highlight how each leader has accomplished their objectives, share d visions,  and
put hi s o r he r mission  t o wor k affectin g th e live s o f ou r profession an d the publi c i n
general.

b. Th e Call

In August 2007 Jerry Rogers cheerfully asked the Centennial Committee t o think
about the 95th anniversary an d the 100th anniversary o f the Texas Section! Unknowingly ,
I committed mysel f t o a  lif e changing event . Jerry' s challenge actuall y gave m e some
focus i n m y own lif e t o approach other s wit h renewed interest , deepened respec t an d
humility. Jerry' s usuall y simple challenge wa s "Hey wh y don' t you write a  paper fo r
such and so conference?" or "I have a favor to ask of you?" A s many people in the Texas
Section know , i t i s hard t o tel l tha t man NO ! Ther e i s a  way abou t him tha t exudes
enthusiasm and fun! Your  vision  may not be his vision, but his vision mil become yours!

I told him that I would like to help, but did not know where to start. Hi s reply was "Y'all

figure i t out." Wha t evolved wa s a  plan to celebrate th e 95 th anniversary i n 2008 a t a
state meeting, and to celebrate the 100th anniversary in 2013 with a special event of some
kind.
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As any civil engineer knows it takes time, money, and commitment to organize,

plan an d execute a  decent celebration o f our history an d heritage. Initiall y we started

with a shoestring budget and a heart fel t commitment from several History and Heritage

committee members. Man y engineers ar e motivated b y a  natural curiosity t o see how

some of the older than average members o f our profession did things "way back" when.

These engineers would like to take the "Way Back" time machine, and see how engineers

used design tool s lik e slide rules , type d computer ke y punc h cards, a  Leroy lettering

guide, surveye d wit h mechanica l instrument s t o suc h exactin g standards , o r use d a

planimeter. Also , how were these tools used in the successful design of such durable and

aesthetically pleasing structures?

c. Approac h

Our first approach was to solicit financial help from ASCE National through the

use of a State Public Affair s Gran t (SPAG) application t o aid in the interview process.

This grant enables Sections o r Branches to provide an outreach to the public concerning

the civi l engineerin g profession . T o thi s en d a  gran t applicatio n wa s writte n an d

submitted in October, 2007 to the Public Affair s gran t committee. Th e grant request for

$10,000 was crafted s o as to help the Texas Section defra y th e cost o f producing th e

interviews:

"This gran t applicatio n i s fo r th e purpos e o f defrayin g th e cos t o f scheduling ,
interviewing an d workin g o n a  video histor y o f pas t presidents, distinguished member s an d
executive secretaries of the Texas Section ASCE. Th e net result would be a DVD documenting
the interview s an d questions aske d o f some 5 0 individuals wh o ar e stil l aliv e t o document a
history of civil engineering legacy in Texas going back over 50 years. Thi s grant would be used
to accomplish that goal."

Unfortunately, since the money would only be used for the Texas Section, ASCE

National fel t tha t this was too inwardly focused, lacking a  public outreach element, and

so denied our request. Wit h this knowledge behind us, we appealed to the Texas Section

Executive Committee for funding this process i n February, 2008. W e asked for $10,000

and fortunately , ou r reques t wa s approve d unanimousl y a t th e Apri l 200 8 Sectio n

meeting in Corpus Christi, Texas.

II. Gettin g Started

A. Gettin g Started - Texas Section Help

Elizabeth Greenwood , offic e manage r fo r th e Texa s Section , ASCE , wa s

extremely helpful  i n gathering names, addresses, email , an d contact information fo r al l

past presidents, distinguished member s and executive secretaries. Thi s information was

then used to contact all prospective interviewees over a six month period. A s mentioned

earlier a  Centennial Committee was formed wit h the mission o f researching the History

and Heritage of the Texas Section ASCE and in some way memorializing the past deeds

and accomplishments of former leaders in the Section. Th e first idea or thought of doing

a DVD of Past presidents an d Executive Secretaries occurred i n August, 2007 . Jerr y
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Rogers (Mr. Basketball) encouraged members of the Texas Section History & Heritage
Committee t o for m a  Centennial Committee, ge t organized, an d determine how t o g o
about doin g a  DVD o r Oral History. T o begin thi s process a  Centennial Committe e
meeting was held in Austin, Texas on January 11, 2008. Committee members included:

o Jac k Furlong o  Ke n Rainwater
o Marth a Juch o  Caro l Ellinger
o Elizabet h Greenwood o  MelindaLun a
o Ti m Newton o  Verno n Wuensche
o Rick y Bourque o  MarkBoy d
o Charli e Dodge o  Richar d Furlong
o Nanc y Cline o  Gar y Struzick
o MarkAssaa d o  Sta n Sarman
o Roge r Begham o  Cind y Jones Englehardt

Several idea s wer e discussed, bu t i t wa s decide d t o mov e forwar d wit h th e ora l
interviews an d plan something fo r the fal l meeting i n Dallas. Also , teleconferences
were held every month from May through September, 2008 to coordinate activities.

B. Texa s Section Poster Help

Fortunately, a t this time Ms. Melinda Lun a was compiling a  history o f each o f the
past 95 Texas Section presidents. He r effor t involved creating a PowerPoint presentation and
a poster o f the Texas Sectio n presidents (fro m 191 4 t o 2008). T o accomplish thi s task ,
Melinda used the Texas Civil Engineering (TCE) Magazine as the primary source of photos.
To star t abou t 30 % o f the necessary photos wer e collected fro m pas t article s an d papers
written by members of the Texas Section History and Heritage committee. T o monitor the
progress and possible source s o f photos a  spreadsheet wa s created. Afte r exhausting th e
usable photos fro m the TCE and Texas Section archives, the task was about 85% complete.
A list of possible sources of photos was listed for the remaining past presidents. The n emails
and phone call s were made to various organizations in Texas and through ou t the country.
This lis t included , othe r engineering organizations , Son s o f th e Texa s Republic , Texa s
Department o f Transportation, University o f Wisconsin, Texas A  & M University Gushing
Library, Brazos River Authority, and many other organizations to long to list.

The original idea was to get a photo of the past presidents a t the time that they served
as president o f the Texas Section president. Fo r the harder to find photos, the first useable
photo was used. Som e photos found for the earlier presidents were unusable due to shadows
on the faces because of hats which were the style in the early days. Abou t 95% of the photos
were found , an d fo r the futur e i t i s hoped tha t photos wil l be foun d fo r al l the presidents.
From the power point presentation, a poster was created and displayed a t the Texas Section
October 2008 meeting  in Dallas. Th e poster wa s a  source was a  source o f discussion and
enjoyment fo r the members attendin g th e Ic e Breaker. Th e present pla n i s t o update th e
presentation an d display th e poster an d presentation a t the 100 th anniversary o f the Texas
Section.
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C. Nationa l ASCE Help

Carol Reese was very supportive o f the Oral History effort . Sh e directed u s to the
Oral History section o f the ASCE website. Sh e encouraged th e Texas Section to submit a
SPAG grant initially for conducting an oral history program. Sh e also dug up some old files
for us e i n researching the past Texas Section leaders. I t should be noted the ASCE Oral
History progra m (Appendi x B ) i s abou t thre e page s lon g an d gives som e ver y helpfu l
guidelines i n interviewing techniques, questions t o ask , recording th e information an d a
release letter allowing later use of the interview for ASCE purposes.

III. Intervie w Questions

a. Oral History Program

Getting starte d wa s complicate d b y no t knowin g ho w t o conduc t a n ora l
interview, what questions to ask, how long should the interview last, where to conduct the
interview, is this intellectual property, and who does the editing, what format to record, edit,
store files. Presentation o f the file, resume, and photo of the individual had to be worked out
with ASCE National and the Texas Section.

The ASCE National website link for Oral History Guidelines is located at:
http://content.asce.org/historv/hh-oralhistorv.html thes e criteria serve d a s a  general guid e
for setting u p a  branch o r section ora l history program t o start the process of scheduling,
interviewing, editing, and producing a DVD. Th e Centennial Committee generally followed
this format , bu t takin g som e libert y durin g th e interviewin g an d editin g proces s t o
personalize the final cut versions. Th e editing process took an enormous amount of time, and
became a labor of love by Mark Assaad, the author and others.

b. Question s to Ask

As stated above the Texas Section offic e graciously sent the Centennial Committee a
spreadsheet showin g th e livin g Pas t Presidents , Honorar y members , an d pas t executiv e
secretaries. Fro m this compilation a  hit list of some 52 individuals was made and contacted
to conduct the oral or audio interviews. Ther e were a  few individuals w e were not able to
interview for a variety o f reasons. Tw o audio interviews were done due to time and travel
costs. A  list of questions was compiled for Past Presidents as indicated below:

1. Wha t years did you serve?
2. Wh o was Executive Secretary?
3. Wha t was the most significant issue or event you dealt with?
4. Wha t was your most memorable experience or event?
5. Wha t was your most embarrassing experience or event?
6. Di d you start any major initiatives while in office ?
7. Di d you have a mentor, or someone else who encouraged you to participate in ASCE?
8. D o you think involvement in ASCE enhanced your career?
9. Hav e you ever held an office befor e this experience?
10. Did you write any paper of your experiences?
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11. How many branches did you visit? Student Chapters?

12. Why did you decide to run for office? Wha t motivated you?

13. Di d your wife or spouse support you?

14. Ho w old were you?
15. Wha t did you not like about your term in office ?

16. Wha t did you like about your term in office ?

17. An y advice you would give others who seek your office ?

18. Ho w did it feel to be a past president?

19. D o you or did you go on to serve ASCE in other capacities?

20. Ar e there any other family or relations following in your footsteps?

21. Ar e you happy now?
22. Woul d you ever be foolish enough to do this again?

The question/answer format above was not strictly followed. I t became obvious that

this list provoked some awkward one word responses, and we needed a  broader approach to

get individuals to open up about their lives and careers.

c. Genera l Format

Generally, w e trie d t o se t u p a  casua l atmosphere i n whic h t o as k som e probing

questions lik e wher e th e perso n gre w up , earl y education , othe r famil y member s i n

engineering, any teachers/mentors who greatly influenced their careers, early involvement in

an ASCE student chapter, year as president including branches visited and student chapters
visited, any involvement at a regional or national level. Lastly , we asked if the interviewee

would do it all over again.

Following thi s generalize d forma t prove d t o b e th e mos t effectiv e wa y o f

interviewing everyone. I t is very hard to get engineers to open up in general. Engineers like
to answer questions with one or two word sentences, or questions. Yes . No . Why ? A s an

interviewer you have to be able to switch gears fast and think ahead as to where you want the
interview to go.

IV. Intervie w process

To m y knowledge, n o on e ha s writte n a  boo k entitle d "How  t o Interview  Civil

Engineers for Dummies  ". Th e interview process has taken about si x months fro m star t t o

finish. Ther e was no set schedule, but generally a goal of conducting two or three interviews

at one time o r as time permitted. Eac h individual wa s contacted in person, via phone, o r

email, to set up an interview, do it, and then follo w up with a DVD of the uncut and edited
versions of the taped interview.

a. Schedulin g - Phone, in-person, via email

Scheduling interviews is always a challenge. Gettin g started was difficult , becaus e

time an d mone y wer e involve d an d th e proces s o f filming , questioning , editing , an d

producing the interviews has to be planned out ahead of time. Wha t evolved was a hybrid of

several seemingly differen t an d disparate questions, settings, an d processes tha t eventually
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lead t o a n Oral History program tailored t o th e Texas Section. Also , on e i n which th e
filming, questioning, editing, and production could be handled by one or more persons. A
Canon VCR camera was used during the production of the interviews and taping. A  small
tripod was used which allowed for the voice and audio taping in a variety of settings. Thes e
are described below.

b. Setting s - Hotels, Homes, Convention Center, Offices -  Video and Audio

Several differen t setting s were used to stage the interviews. Th e firs t interview was
conducted i n my own house a t Easter. I  had the honor of interviewing my father who had
served i n al l thre e categories o f individuals selected t o b e interviewed. Th e ver y firs t
attempts were sophomoric a t best! I  read the questions i n numerical order and he answered
them in numerical order. I t sounded like we were taking a menu order! Afte r this experience
I threw out the rules and winged it...I t really helps to do the interview on a conversational
basis and make the person feel at ease with the subject matter.

An interviewer has to be adaptive to his surroundings. I  interviewed people in hotel
rooms, offices , universities , retiremen t homes , gol f courses , countr y clubs , restaurants ,
houses, and one in the Hawaii Convention Center auditorium! Th e trickiest was probably the
golf course. I  had to be careful o n my timing and delivery of the questions and answers, so
as not to slow down play in an ASCE sponsored tournament! Generally , the interview went
well, but the VCR battery went low fast. On e of the most interesting interviews took place at
the Hawaii Convention Center. Ther e I  interviewed Conrad Keyes on stage. H e was very
laid back , an d wor e a  Hawaiia n shir t fo r th e interview. Tw o o f th e interviews wer e
conducted via telephone due the travel time and distances involved. I  interviewed Ed Segner
and E d Sokolowski b y telephone. The y bot h wer e ver y patien t an d wel l informed . I
recorded th e audi o par t o f th e intervie w wit h th e VC R focuse d o n m y granddaughter' s
picture!

c. Proces s

For the oral interviews, I had to use a video camcorder which allowed me to interview
the person, and take notes as appropriate. I  used a  Canon  ZR300  digital video camcorder,
which I mounted on a small tripod to set on a table top or desk, for the interview. Mos t of
the interviews were very casual and informal. I  found that the less formal and comfortable
the surroundings, th e mor e people wer e ope n t o bein g questioned. I  filme d th e entir e
interview and processed or converted the analog file to a digital file using software entitled
Pinnacle -  Plus  which i s a very user friendly . Basically , the software allow s the user to
convert the file to an avi or mpeg format. I f you ever do this, it takes time! Th e avi forma t
allows a  higher quality image to be created, takes up a  lot of storage. Th e mpeg format i s
less quality, but viewable, and a lot less storage is required.

The first thing I did after filmin g an interview was to convert and transfer the file to a
hard drive on my laptop. I t soon became apparent that I could not store all the interviews on
one hard drive. Fo r the purposes of safety and time, I was advised to save the converted files
on a  separate drive and back them up. Fo r this I  purchased tw o external har d drives fo r
myself and Mark. Thes e hard drives each had one terabyte of storage space and offered the
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