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ABSTRACT ' :

This is one of a series of 14 instructional
componerts of a semester-long, environmental earth sclence course
developed for undergradua*e students. The course includes lectures, \
discussion sessions, ‘and individualized learning carrel lesSons. -
Presented are the study guide, script, and instructions .for a field
trip thadt relates land use strategies to the urban environment. The
slides, audio-cassette tape, and other materials necessary to the -
lessQn are not included. (BT)
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ENVIRONMENTAL EARTH SCIENCE -

"Enyironmental Earth Science" is a new course developed at The University
of Texas]at Austin by the Department of Geological Sciences and the Science
Education Center. It is offered at The University of Texas at Austin as

. Geology 361K and has been tried ouf during the spring semesters of 1972, 1973,
1974, and 1975. Revisions have been made as necessary after each tryout. The
project within which the course has been developed has been supported by the
National Science Foundation, . \\

Leprning Carrel Legsons. Extensive use hds been made of multi-media technology
in the presentatiorn of the course. Learning Carrels for individualized instruc-
tion have been especially designed fur this program. Thé lectures introduce
specéfic topics, suggestaproblems or questions, and provide background infor-
mations The discussion sessions Yrovide the student an opportunity to ask
Questions ®nd clarify ideas, The discussion sessions als provide input and
feedback to the instructor.® ’ : L » ‘

The course in%ludes Ibctures, discussion sessions, and individualized

The Learning Carrel Lessons have been written by facult d graduate stu-
dents in the geological sciences and in science education. Writers and resource
contributors include Dr. Robert Boyer, Dr. Rolland Bayrtholomew, Dr. Keith Young, #
Dr. Seamuel Ellison, Dr. James Underwood, Dr. David Butts, Dr. Addison E,.' Lee,
David Keller, Melanie Lewis, Wayne’ Schade Ann Lee, and William McLoda. Tech-
ni¢tians involved in productioxf,_of geripts, sound, and photography were Stan
Prescott, lee West, Charles.Geffen, and William McLoda. Artists were Jesus
Rivag, Alice Canestaro, Aly Knox, and Javier Flores. . BN

Each Learping Carrel Lesson consists of a set of 2 x 2 slides, an audio
cagssette tape; a study guide, a script, and other materials necessary to the
lesson. The study guide and script are in this booklet. Studenta may set their
own time achedule withir an announced period when slides and tapes are made
available, . .

The stu nt shquld note the.list of Learning Carrel Lesson topics to blece
in proper content the lesson in this booklet, and‘then read carefully the in-
troduction, rationale, prerequisites, and lesson objectives in the study guide.
The student should follow the ipstructions in the atudy guid® for the entire’
lesspn.  In some inatancea,\fﬁiﬁe instructions are nlSO repeate& on the audjo - .
casgette taps. The slides and tapes have been synduronized to automatically
pdvance the slidés appropriate to the-audiotape. @lowever, there is" a tone '
signal given befoxe the thange of each slide so that the lesson can be used -
outside of the carrel if automatic facilities are not available. When the '

. student is ready to 'start the leason, the "on" switch should be pushed. If

the slides and tApe are operated manually, both will need to be tirned "om."
The first s1ide is always\a title slide or a blank solid colored alide. Ir

-



the slides and tape are manually operated, this title or blank slide should

. be on view before the-tape is started. For automatic operation, the slides

and tapes will be set up by the Instructor or Proctor before the lesson and .
between each use. It is most important to start each lesson according to

_these instructions in order. 4o provide synchronization of the slides and tape.

Remember that slides placed in the tray to be used with ‘a rear view screen
- are reversed from those tQ be -used with a front view screen.

The student will be instructed by the study guide and/or the tape to
stop at various places to carry out certain activities Usually ‘the audio-’
tape will say, "Pleasge stop ,the tape now and restart only when you have ’
finished this exercise." Therefore, the student should'wait a few seconds
to finish hearing the instruction after the word "Stop." However, one should
not wait long enough. for the tone signal or automatic change to the next slide.
This signal should'be heard after-you restart the tape. If the lesson is
noving too rapidly, the student may stop the tape and slides at any time to
consult the study guide or script, but it is NOT POSSIBLE to back up and
re-~examine a given slide without completing the entire cycle of the lesson.

It is particularly important for the student to caw¥ry out the instructions
for activities given in the study guide. In order that a record may be main-
tained 6f these activities, each student should pick up & copy of the STUDENT
RESPONSE SHEET which, include questions to bé answered and the other activities
‘requiring responsev" These should be completed and turned in to the instructor
a8 required for grading, feedback for the in ructor, and to.provide a basis
‘for student interaction in the discussion group. ‘

Each Learning Carr®l Lesson is independent #ithin the context of the course.
Some of them provide direéct information on a given topic, but in an individualtized
mode requiring some activities and thought on the part of he student. Others
place the -student in a role-playing situation where some ‘position must be taken
on provocative guestions or issues. Others deal primarily with applications of
environmental information. In all the lessons, the student is expected to receive
.basic information Jhat- 1s coordinated with the lecturés, the small group dis-

cussions, and the readings. . -
. ‘ ) \
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ENVIRONMENTAL EARTH SCIENCE

LEARNING CARREL LESSONS

. Section I: Man's Effect on Nature )

- Lesson 6.1: Popylation
Lesson 6.2: Land Use

JP) 1ocson 6.3: Uxban Crisis (Field Trip) »

Section II* Energy v
' ) ‘/Lesson IRE 'Ehergy’ ' / -
Lesson 6.5: Energy Resources
. Lesson 6.6: Future Projections

Section III: Processes Through Time
Lesson 6,7: Geolégic Time
Lesson 6.8: Long Term Events
Lesson 6.9: Short Term Events

o 4 ‘

Section IV: Natural Resources
Lesson 6.10: Minerels .
Lesson 6.11: Conflicts of Interest
Lesson 6.12: Soils
Lesson 6.13: Water
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Section V: Oceanoéraphy

Lesson 6.14: Ocean Resources -
Lesson 6.15: Pollution of the Oceans

R 8 .



Y

v

OB S

‘STUDY GUIDE FOR LEARNING CARREL LESSON
6.3

URBAN CRISIS

[

ENVIRONMENTAL STUDIES

? Cooperative Project of the Department
f Geological Sciences and the Science
Education Center

]




TO THE INSTRU(TOR: ~ SO,

This lesson differs from others in tHe series in that it provides
v+ for a field -trip to six loci&ions in Austin, Texas. However, as with the
other lessons, it does have a Study Guide and Script of the audio cassette
" tape. > ' ' '

The Study Guide does provide travel instructions for eacﬁ location.
It also provides information and activities for the student at the end of
the locations. The audio cassette tape provides-additional information and
activities, ' '

1N

Instructors in other cities who may wish to use this legson should
identify 'a field Qrip route and then transcribg,a tape giving information
and activities. Although it is recognized that this tape cannot be properly
used at'other cations, it can Serye as & model for other Instructors to
develop their iZQ~1esson.' It should be notéd that a portable cassette tape
;ﬂ@yer and'tape-wily be required for this lesson.
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TO THE STUDENT: _ . ‘

A"

This booklet contajps two sections: (1) the Student Study Guide
for this lesson, and (2) the Scripx or printed copy of the discusdion
recarded on the audio casgette ta@d)

You are expedted to begin with the printed instructions in the
Study Guided and follow them comtinuously as you- study the lesson. . In many
instances the same or similar instructions may also be heard on the audio _
cassette tgpe. Refer to the script only if you qud to refresh your memory'\\
-a8 to something that was sai?. :

. Specific instructions ﬁill be given in the Study Guide ‘as:to
when to start and stop the tape. Do not restdgp the tape un{il instriwted
to do 80 in the Study Guide. " .

< Quest 8 requiring written answers should'gg completed on the '}
STUDENT RESPONSE SHEET'S provided by the Instructor.

/

” INSTRUCTIONS : c | ‘
. . \/ . . - .
1. Start the tape and listen to ithe remarks to introduce the lesson.

A S

STOP THE TAPE as indicated and read the Introduction, Rationale and ObJectives
* for“this lesson that follows. J§f You*have questions, checK with the Instruyctor
or Proxtor. -~ ; S
. : . T > '
“INTRODUCTTON :fr ' '_\ ' o

N

: In Lesson’ 6.2~-Land Use--you learned about problems that occur in
planning for proper use d¥ land for municipal areas. 1In this lesson you will
visit some locations an® makeiobservations relating to land use strategies.
.In' contrast to previous programs”in which we brought informastion to you via
‘slides, this pcogram will ask you to travel to six‘locations in Austin. }-kd
(“ >
. Check out the Field tPfip-packet from your Preoctor for one—half:ﬁay
periods. This packet includes: (1) a pqrtable cassetﬁybtape player, and (@) a
cassette type ? Y. Your Proctor will give instructions for operating the tape
recorder. You.may stop and rewind the tape at aqy time to review.- It is
suggested that this field trip be daken in jsmall groups. Check your class-
mateg to sqe who could‘?ork with you conveniently. :
. o J . ~
Before' You leave for your first stop, start the recorder and follow
/its instrdﬁtions. The Study Guide includes directions and maps for getting
to each location. | It ,will also give you information pertaining to each of .
the gites and,gui e you through a. series of activities.

.‘



RATION&': ' L L . . ~
LY * ¢ }. . .
Thia module is deaigned to.ulllustrate actual examfiles of

-

. ' IVve you Information relating to problems of
erivironmental control and the oaponsibilipies of citieg in this area.” Such
information is important to y!ﬁ as a citizen, a voter, and a resident of the
city you 1ive in. Although this field trip will enable you to make observations
and identify/;hg problems in Austin, Texas, it is very likely that similar
problemns exist in othetr cities, Your study here should. serve as an example of
studles that could be made in other tities.

L. L . .
. !
OBJECTIVES. OF.THIS LESSON: A - - : - i ¢
/ * Upon completion of this lesson You should be able to:
: h
1. differentiate between three types of sanitary landfills
¢ 2. ddentify five hydrologic factors to bl considered fhen
planning a sanitary landfill sgite .
Y - ( )
3. using hydrological factors, construct an evaluation of
a landfill site '
L. predict the movement of rock suppdrted by unstable clay «
over a period of i.veral years * {\\
5. 1dentify the effects of large scale cement dumping on " L
the local environment '
N v X )
\ 6. recommend an alternatite tg thel present cemerft dump ) 3
used in ‘SBouth Au@tin .
7. describe the three stages of Biosorption water treatment’
N 8. describe the three stages in the Eutrophication vatér
treatment system . e
. / .
9. identify at least l advantage and 1 disadvantage of the
\h.\t U Biosorption and Eutrophication systems i

» 10. describe evidence of building settling and its causes

h INSTRUCTTONS : . N

. N . . l

oo 1. Restart the tape and listen until told to STOP T TAPE and
tcomplete the activities listed under Frame 1, Study the information on - .

80lid waste disposal

- ’ . o [
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List as many different environmental problems as you can think
of that a city government must Eﬁce. (USE STUDENT.RESPONSE SHEETS )

. - [qasY

»  3014d Waste Disposal

) . Three of the prohblems that you should have included are solid
o vaste disposal, sewage disposal, and problems with soil instabil?ﬁy\~~

5
. First look at the problem of solid waste disposal. In the
.United States the average citizen produces 6 to 8 pounds of solid wastes
- per day; this includes his personal contribution plus his Q;o-rata share
of industrial and agrlcultural wastes. A city of 200,000 to 300,000
(Austin's population 18 250,000) people is faced with lecting, -trans- -~
. porting, and disposing of about 400 tons to 500 tons o id wastes every
' day. This is the amount produced by the residents and small businesses; |
it does not include the wastes from big industrial operations.
A
How can these wastes be disposed of?——SOO tons of solid &aste
_ each {day for a city the size of Austin? This is one of the ma}or problems.
. that fscientists are trying to answer. Considerable research is in progress
to develop new, economic methods of collecting, trensporting, and disposing
of wastes. The average city dump contains substantial quantitdes of metals
and other potentially valuable substances that might be recovered. Wastes
might be converted to a useful buil®{ng material by high»temperature high-
pressure conversion to a kind of briec or block

Purificationrér sterilization of wastes by atomic ‘radiation is
under investigation. Long distance transport of solid wastes to fil
abandoned mines. and quarries in sparsely inhabited areas is contempl ted
by some large cities. :

AN However, notwithstanding the new ideas and research in progress,
the most satisfactory economic ‘means of ‘disposing of solid municipal
vastes is 'sgnitggx landfill. Unfortunately, in Texas there are still
more open dumps than sanitary landfills. The practice of open burning of
vastes at the disposal site has been discontinued in many areas because .
of air pollu ion control legislation. This increases the volume of '
material that must be buried. - In some areas the volume solid wastes
is reduced by high temperature incinerators -prior to ultimate disposal;

‘in others controlled burning of wastes produces by-product. steam. Currently

in Texas some four municipal incinerators are in operation. '

/,\
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Jkes the landfill "aanltary" is the practice of compacting .

"

and coveri
earth so.,thadb gases
are restrained™from gscaping into the atmosphere or surface water and
ground-water syst' and 80 that ingects, rodents, and other animals are
denied continued acceds to the .wastes. . The objective.is to contain ‘and
- igsolate the fillyAt should not be allowed to drain into ‘surface or .-
. ground~water systemb o e , ’ . '
Sanitary landfilling consists ot the basic operations of
spreading, comphcting, and covering. Over the years, two general methods
gf landfilling have ewolved: the area method and the trench me'thod. Some--
schools of thought also mention a third, the g ;ope OF " ramp method. . In,
many operations, a slope, or. ramﬁ,TXQ used in combinatibn with the ares
‘ or. trench methods. For this reason, three methods will be described:
* ///érea landfill trench landfill; -and ramp, or slope, method

eachldqsﬂ; accumulation of waste with a compacted layer of
d fluids produded by ¢hemjcal and bidldogical action

’

- INSTRUCTIONS: ‘\ ‘ T T T
R 2. Restart the tqpe and study the illustrations “and information o

on the follou‘EEipages concerning Area Landfill T;ench Lan&fill and Ramp

. Variation Landfil]. . R \: * b/\ ’ { .-

A
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Figure 1 i ‘ ;
.T}'IEAR'EAME'I'HOD'-- S _ L T
_The bulldozer js- swd compacting ' load of solid Wastes. The '
sc¥aper (foréground) is td haul the cover material at’ the end of . .
- the day' a<operatioﬁh\ Note the portable fence that Catches any blowing o N
‘ , debris; these are used with any 1andfill method vwhenever ﬂecessary en y
L | ; %] |
. . —— L. S ’@;’f
" Figure 2 & C * .
i) . _l , . . ‘ . . . . . . . z &‘ '
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. THE 'mmcn anon ' S T e '
The wasts’ gbllection truck deposits -ite Joad into th trench where thé - v
bulldozer will spread and coMpact it. -At the end offtha day the drdgiine
will excavihte ‘woilfrom he future trench, %nd this. s0il will be ‘ubed ag
the’ dsily covor'materlal. Trenches ‘can also’ be excavated with a front-end
loader, bulldozer. or scraper, . ‘ . ) . , y |
. \. . . R '-.‘.{‘.,“ . . ! . “,' N .-.. . . l’.a
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THE 'RAMP. VARTATION , : f . *ﬁn #
_ The s011d vastes are being _s_pfead and compacted on a slope. The daily .
o .. cell may be covered with earth scraped from the base of the ramp. " This '
- ' ‘variation is used with either the area or trench method. _
- < . -'- . . . ) \
IR T h INSTRUCTIONS : . : , ' |
.ﬂ-"_ oL . . B ' ' b , B ) : :
‘ ST 3. STOP THE TAPE. .Follow the"'di;fectipns given on the following = .
. page and go to Stop 1, Zilker Park.. . - ‘ % )
' . . s | ! ) ‘ X . : . N + N ‘ Y ~;.
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STOP1  ZIKER PARK

f -

W.24th | \

R Vo

: J W.Io1h 3
WW 150
. o’ : :
f’i;é;; “\Gke -gé, ’ ‘
‘ 4%%%522? : A

\\*

- . ~,
~

. To get to Zilker. Park, go SOUTH on Lamar across the Town Lake Bridge

and continue 0,3 miles to Barton Springs Road. Turn RIGHT on Barton

Springs Road and go 0.9 miles to Straford Drive. ~Turn RIGHT on
Straford Drive and g0 0.2 milegs. Pull on the dirt lane to the LEFT .

of the fireplug. You may leave your car parked here and walk around
the site. ‘ "

- . .

-

%

4.  When you are at Stop 1, Zilker-Park, restart thefggég and

and listén until told to study the criteria for evaluating the Zilker
* Park Landfill site. Then STOP THE TAPE and study the chart: in Figure
and the description that follows. o

P
. . e . - -
. N N '

. ./
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! Figure b: Hydrologic Criteria for Evaluating Landfill Sites
. .. \— -«_“ g ’
[ [
- 4
iy L]
. _Factors . Favorable Unfavorable
Topography Flat upland areas, heads of Depressions where water accumu-

gullies and ravines, areas
above potential flood levels

lates, lower reaches of gullies,
flood plains of streams and
sites where leachate might{be
discharged into streams or that
might be inundated by floods.

Type of unconsol-
idated material

-

v

.

Clay, silt, and other rela--
tively permeable material

Sand, gravel .

ot

E:

Thickness of

" _unconsolidated

naterial. above
shallowest
aquifer

50 feet or mofe, 30 feet or
more if trenchinghis no§
involved

Less than 50 feet, less than
3Q feet if no trenching is
involved

14

e

Type of bedrock

Shale, chalk, clay, sand and
gravel, sandstone, and meta-
morphic and igneous rock if
not highly fractured

Fraé%ufédflimestone, dolomite, .
or metamorphic and igneous rock

Sources and
potential sources
of ground water

-

Deep wells cased- into bedrock

or wells completed in sand
and gravel with thick imper-
meable cover over aquifer, or
dug wells if more than 500°

" feet from disposal site

£

Wells in shallow bedrock,
particularly in limestcne; wells
completed in sand and gravel
with thin gover over aquifer;

- improperky constructed deep

wells in\ bedrock -

oy i

4

-211ker'¥ark Landfill Description

-~ The original excavation for Zilker Park Landfill was & limestone

" quarry for gravel and road materials..
highly fractured.

Teet.

the water levil was much lower.
-to be close to lake level.
Straford Drive.

rain over a period of 24 hours.
within this vicinity

Study the soil used to cbfgr this site. ]
compacted or would it permit rain water to permeate it? Ib there sufficient
cover over the refuse?

~ .

16§

-.This rock is. extremei@ permeable and
The -depth of. fill in this locatién'is gpproximately 30
At the time this. landfill was started, Town ‘Lake was not built and -
- The level of ground water can bdiinferred
‘'The 1935 flood brought the water lev
In 1957 a similar flood would have occurred if the level

of Lake Travis had not been 65 feet -below the spillway %revious to a 2i-inch
There are no working water wells located "

to beyond

Is this soil tightl& §

)




~ INSTRUCTLONS.:

h INSTRUCTIONS: _ T .

b. Is there evidence that the final goil cover for the landfill #as eroded?

c. Where has the éreatest amount of settling&oc
Iy 1vsrrucrions: ‘

under Frame L. Then STOP THE TAPE and angwer the “question.

(USE STUDENT RESPONSE SHEETS)

#

{ » *

X
[y

. ) S Y
5. Restart the tape and reag/;qain the -Qeacrfption of the Zilker

Park Landfill. Then STYOP THE TAPE and-evaluate the landfill by checking
Favorable or Unfavorable for each of the factors in the chart under Frame 2.

¥

) \
Ftame 2.

2

Evaluate the Zilker Park Landfill By éQecking the appropfiatg box below.
(USE STUDENT RESPONSE SHEETS) - ' _

Fa%orable ’Unfavorable

Factors

e

Topography

Type of uncongolidated material

.

Thickness of unconsdlidated . . ‘ 9
material -above shallowest aquifer '

4

_ Type of bedrock

ALK

S~

Sources and potential sources
of ground water

-

+

6.  Restart the tape and listen until told to answer the

under Frame 3. Then STOP THE TAPE and answet the questions.,

AN

B

- ~ »

(USE STUDENT RESPONSE SHEETS)

a. When Zilker Park Landfill ‘was closed, it was leveled. What evidence of
~ 8et$ling do you observe? - S

B2

.

@ . ¢

curréd?
¢

S
°

7. Restart the tape ‘and listen until told to answer the question

ki

Frame 4

'.How effectivgxy wili-rain drain.off this site? -

w16

A

LS
-
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h INSTRUCTTONS : - . :
R 8. Restart the tape and listen until told to follow the diréctiona
1 to Stop 2., Then STOP THE TKBE and proceed to Stop 2 according to the directions
wvhich follow,

g . +
¥ & Lk
: ' ) ..-"?

' xiﬂ‘jr
Park

e T e

Return on Barton Springs Réhd to South Lamar. On the SQUTH side of Barton
- % Springs:Road Just before’Lamar Street is an outcrop of Del Rio Clay covered
by a thin layer of Buda Limestone. Park your car at a convenient lotation
Along- the gide of the road. . . _ ’

TR ~ S
INSTRUCTIONS:: *# - : ' L
. . - A . ‘{

9. Restaft “the tape and listen until told to answer the question
found in Frame 5. Then STOP THE TAPE and answer the question. -

- 8 K ot -1 < v
4w ' _ ‘A? s ; . ' .
- [Frame S u
(USE STUDENT RESPONSE s}mm‘) . S ‘ ’

N . ’ - [y . ' ) ’ ) «
» What do you predict wiﬁ! @& the changes that will occur during the next
severel years at the fregh outerop of Del Rio Clay at the corner of South
Lamar and Barton Springs Road?. : N

PA e .

' L]
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. . ’ / .
H INSTRUGTIONS : *

. \ * ’
10.,,- Restart the tape and listen until told to follow the directions
to Stop 3.~ Then STOP THE TAPE and proceed tO Stop 3 according to the directions

which Fol%ow _ . N

)

11 .

»

A ]

STOP 3 ) SOUTH LAMAR CEMENT DUMP.

: Ffom the corner of South Lamar
and Barton Springs Road, travel

Barton sp, ings Rd. « 0.6 miles and park at Hicks
— Mobile Homes which is on the
. ) : LEFT side of the road. Directly
" 2 ' -~ SOUTH of Hicks Mobile Homes
iq the cement dump.
Treadwell ’ B
L4 ‘.
Lomar ’ ¢ )
Quare | * “
INSTRUCTIONS : - RS P

ll. When you are at Stop 3, restart the tape and listen until told
to ans¥er the questions found in Frame 6. Then STOP THE TAPE and answer the
. questions.

Fraine 6 Sk . ‘ , - . 4

(USE STUDENT RESPUNSE' SHEETS) -

i 5

a.'_WHht effects of the cement dump on the wiidlife of‘fhis valley can you observe?t
1 - ) . . ' . ’ : ¢
b. What effects of the cement dump on West Bouldin Creek-can you observe?

© e, Wnat -ideas do you have for a replacement of this cement dump?

d. What could be done to improve this site now that it is created?

- INSTRUCTIONS: A L .

. e
12, Reatart the tap¢ and'Listen until told to proceed to Stop 4. Then
‘STOP THE TAPE and proceed to Stop b according to the directions which follow..

. ¢ L4
. . . 14; e
L] ) v :
F ' * L N )

- A
N
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—_— pe . _ . . N
o . . o .
NOTE: Gates open from 6-6-every day. -
. . A - . . .
From the South Lamar Cement Dump, retuwr'n NORTHWARD to Barton Springs Road. Turn
RIGHT on Barton Springs Road and go EASTWARD 0.6 miles to Riverside Drive. Bear
RIGHT on Riverside Drive and continue EASTWARD for 2.5 miles to Pleassnt Valley Road.
Turn LEFT on Pleasant Valley Road and go 1.5 miles to East First Street. ~Turn RIGHT
on East First Street and go 1 mile to Levander Loop (marked 183N). ‘Levander Loop will
Join 183N in 0.9 miles. Continue on 183N for 0.35 miles to an unmarked exit. The
Govalle ' Sewage Treatment Plant exit is on the RIGHT. Follow the asphalt drive*whieh .
takes you around to the parking area. Unfortunately, permission cannot be granted
to walk through the facilities; however, from the parking lot you can look down on v_ -
each stage of the gperation. - ' - - : v
. ~ . ‘. B
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h INSTRUCTIONS: = - %
y ! LY "
!3. When you have reached Stop 4, study the'FlowlDiagram of the

jtaate Water Treatment Plant in Figure 5. Regtart the tape and listen until

told to answer the question in Frame 7. Then STOP THE TAPE and answer the
« question. *

L3

Frame

(USE STUDENT RESPONSE SHEETS)

'

LN

Describe the three stages of operation in a Biosorption Sewage Treatment
Plant. ‘ O O

S o |
2 :vsvrucrrons: S

1k, Restart the tape and listen until told.to go to Stop 5.

Then STOP THE TAPE and proceed to Stop 5 according.to the directions that
follow. . Y

1

STOP 5° WALNUT CREEK TREATMENT PLANT . " e

1
RSN

T

From Govalle Sewage Treatment
Plant, travel NORTHWARD on 183

g for 2.2 miles to Route 969
Walnut Creek (Webberville Road). Turn RIGHT
. Treatment Plant \ " on 969 and contingue for 0.7

miles. - Walnut Creek Treatment
Plant is on the RIGHT. There
are two entrances. The second
. entrance, by a white farm house,’
- -is adways open until 4:00 p.m.

e

[ 4

£
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’ 15. When you have reached 8top 5, study the dia.gram of I | -
the Walnut Creek Eutrophication Sewage Treatment Plant in Figure 6. .
Restart the t and listen until told to answer the qu‘eationa in
" Frames 8 and 9. Then S'I‘OlS T}IE TAPE and ansver the questions‘ s
] . ' . ) P . * - . } * ) . H
- . .. : : . . ) : o _ '3,',}_,,.__.
" (USE STUDENT RESPUNSE SHEETS) | | | " )
. . . : L - ) - g o ) 7Y )
~ Name and describe each'of the three stages in the. Eutropﬁication process. - v
-Frame § o II‘. ‘ . “ "" y . N N ‘ ‘- . “'
) st . - ) ! (-;Q' o . !
(USE STUDENT RESPONSE S}mms) L o x S
RPN : , : K . )
Name one advantage and oné disadvantage of Biosorption syatems and ‘ ‘ R
| Eutrophication systems ST SRR e \ X . ‘ -t
. ‘ - e . X I ' ) . N | " ‘ 7 . i
. h INSTRUCTIONS - ;- R o
E A 16.. Restart the tape and listen unt{ you are told to go to ,( ) ' ;
v Stop 6. Theh STOP THE TAPE and proceed to Stop 6 according to the =~ 7 N
Co " _ directions which follow. _ ‘ : 0 R
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< .

ANS
DIRECTIONS: From Walnut Creek Water Treatment
Plant, travel back on 969 (Webberville Road,
also called East 19th Street) for 1.85 miJ.es
.- to Springdale Road. Bear LEFT on Springdale
Road end go for .95 miles to Oak Springs Drive

and travel .9 miles to Webberville Road. Turn
LEFT on Webberville Road. Osk Springs School

h INSTRUCTIONS :

-

1T7. When you have arrived at Stop 6, restart the tape and listen
until told to. apswer the questions in Frame 10. Then STOP THE TAPE and answer
-the questions.- ; . . '

| Frame Yo

(USE STUDENT RESPONSE snh'rs) . . . ~ )

a. What observation of the apartment buildinga in the Model Cities area
indicates to you that the Taylor Clay is not stable? - !

b.  What could have been done to keep these buildings from settling? h

Iy 1vsrrucrions:

bad

18. Restart the tape and listen until the conclusion of ttt tapa»
ThenISTOP THE TAPE a.nd answer the question in Frame 11. ,

E

‘ Frame 11] ,, : _ . *
s R, (UWMN“ SﬁEETS)»:«?X'« ol B v $
: “What ?’ccomendatiom would you like to augsest to the Austin City Council?
R R o L | ’

is on your LEFT. Park at the school parking lot.



3

INSTRUCTIONS': 'y | o :

L ) m

' - 19. Return to the University according to the directions tnnt
follow. Then return the audio cassette tape player and tape to your
’ Instructor or Progtor.

1

/

: | ¢
(
DIRECTIONS: To retuxn to the University, travel WESTWARD on Oak Springs
Drive which becomes first Rosewood Avenue and then East 11th S reet.
1lth Street will take you toward downtown Austin. Choose your most
conivenient route to. the University from that point. :
g : ' : ' S
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| ANSWERS TO QUESTIONS IN STUDY GUIDE

pnavere o / ]
Flooding, zoning, solid \’m'ste disposal, sewage, u_rba.ri renewal, rodent
and insect control, air pollution, clemical waste disposal, energy needs

4

[(FRRE 2] Answvers _ SR

4 , -
‘o Topography Unfavorable . :

Type of urniconsolidated material. . Unfavorable >
Thickness of-unconsolidated material

7. - above shallowest agquifer ) Unfavorable

" Type of bedrock Unfavorable ‘ . .
. Sources and potential sources of ' R . .

-ground water _ - Favorable ‘
7/
--*~“*"=IIIIIHIIII Anavers : , .

LY

a.*{The uneven appearaﬁce indicates settling. The borders of the landfill
can be determined by noticing the border of the -settling.

b. Glass and other garbage hasAreécied the surface.

¢. Settling-in some locastions is as much as 10 feet.

 [FRRE L] Ansvers
\]

. Rainfall water is channeled toward the lily pond where it is éiven an
opportunity to settle through the refuse.- By lovking at the bank of
Town Lake the leachate can be seen entering the lake,

Ansvers

- Over the next several years, the weight of the ursupported Buda Limestone
' will cause the Del Rio Clay to give. The result is that the blocks of
Buda- Limestone vill break off and slump down the outcrop. - .

29
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Ansvers .

‘ a. Th: cement covering the soil has ®liminated the chdance of water getting
into the soll to the roots-of the trees and plants. The result is all '
vegetation has died, in turn destroying the availability of food for
nnimal life. .

b. Water carryingﬂhement vashings enters West Bouldin 6r€‘kw This effects
the pH of the stream water. The cement surface oh the side of the valley
increases rapid runoff of rainwater into the atream rather than the
- absdrption of water by soil with a heavy végetation covering.

P

¢. Possible Tdeas

1. Perhaps public parks a.nd recreation areas could use. the cement for - : .
walks, drives,.or permanent structures.

2. Pudblic service organizations could make attractive yard decorations,

. - etc., as a money-making project.

We would like to hear your ideas.

d. As in a lapdfill site, once a cement dump is completed it is very
difficult to reverse the damage. Perhaps a wall ‘¢ould be constructed
with more cement which would result na flat area overlooking the
valley. If wildlife could be encouraged to come back into the valley,
this could be an attractive area. ) "

N ' ~ h
Stage 1: Screening, Grit Removal, and Settliqg of Solid Material
Large objects such as tree limbs removed with large automatic
rakes. Smaller objects are remo | in the grit chamber. The
remaining heavy solids settle as the water flow is decreased

Stage 2: Aeration or Settling of Organic Waste .
The sewage is pumped with air to mix the material and permit oxygen
to break down the organic material. The organic material then settles
to the bottom of the clarifier. Floating solids are skimmed off at
the clarifier.

- Stage 3: Chlorination éﬁ _
The effluent is treated with chlorine to kill the bacteria and the water
is then diucharged in the river. . )

[FRAME §] Anavers

Stage 1: Aerntibn
The aewage is agitated to increase the oxygen content.

Stage 2: Eutrophication
The sevage is pumped into EutrOphicafion ponds where the,bacteria breaks down
the nitrates and.phosphates in the water. The solids settle out, giving a
clean effluent. i :
| . e
étage 3: Chlorination
. Chlorine is added to the water to kill the bacteria before the water enters
the ColdYado River, .

. 30
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Ahsvers " | ‘ e

\ - . e . o
Advantage . . * Disadvantage .
Blosorptidn Requires less land Effluent is higher in < 0
) phosphates and nitrates -
4 ' .
Eutrophication ¢ Effluent is lower in Requires much more land -

phosphates and nitrates ° ‘ R

by

[ FRAME 10] Answers . ¢

}
' ’ ) .
a. icks show gvfd’enco of repair from cracking. Large areaa have been
totally replaced. / | . -
. _ \
. b. If foundations had been suffic,iently reinforced so that cracking would.
not have occurred, the damage would have been reduced.

P ,
| FRAME 11 | Anavers | N

Your suggestions will be considered at the next class discussion meeting.

. S ' "
N
< . -
> <
. Y
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N GLOBSARY

~ I\

ggrgtighz the-proceqp of bringing &ir into close contact with a liquid
’ by passing finely divided air through that 1liquid,

. cguifer: stratum or zone below the surface of the earth capable of producing
vater as from a vell. - S

clcrigior: a large cont,iher in which the suspended so0lids are separated
rrqmlthe vater in the Biosorption sewage treatment process.

t

ccompaction: dccregse in volume of material, as a result of compressive streas,

digester: the chamber in which biochemical decomposition of organic matter
takes place resulting in the formation of minerals and simpler
. - organic compounds.

effluent: the liquia flowing:out of. a tank or other container.

' formation: - a defined unit of rock cqnsisting of a succession of strata useful )
for mapping or description. : '

N\

ground vater:/ water below the surface of the earth -filling the pores and a
‘ Joints in the earth or rock Yy

influent: thb quuid flowing into a tank or other container.

leachate: ground water rich in dissolve%’chemical materials through whichl .
ground water has permeated. ' \t . .

permeabilitl: the tapacity of rock for transmitting watcr.

pH: a meaaure of Hydrogen ion coneentration in a fluid; a high pH indicates
& base; a low pH indicates an acid .

sapitary landfi;l a landfill in which the refuse is compacted and covered
with soil daily.

3eil instability:  the tendency of a §g;1 to ‘flow wvhen force is applied.

Sepography: the physical surface features of a region;: reliof and contour
.of the land. -

Kggcon!olidated material: loose materials on the earth's surface; distinct
from rock in that particles are not cemented together,

b . » ' 3 )
. | N
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"URBAN CRISIS"  Learning Carrel Lesson 6.3

&
v

Welcome to this final segment in a three part meries about man's
effects on nature.’ This lesson entitled "Urban Crieis" will direct you on
& field trip to six latations around Austin vhich demonstrate problems which
Are common to most municipalities in the United States today. If you have not.

done so already, Please read the. first two pages of the Study Guide which will
give you the background for this field trip. o :

S8top the tape now.
- ¢
The realization of the significance of environmental control and <
planning is foreing tity governments around the country to concentrate much
of their attention to this area. In Frame 1. of jhe Study Guide list some
) prdilcmn that you think a city government faces in attempting to keep the
- environment clean and healthy for it's citizens. After You have completed
this exercise, read the material which begins in the middle of page, 3,

(8

Stop the tape now. ' ' . ) .
- Turn to pagk 5 in the Study Guide. Figure 1 at the top of the page
- plctures a'method of disposing of solid wastes known ws the Area Landfill.

t As you can see, the” molid wastes are placed-on the land, a bulldozer or similar
equipment spreads and compacts the wvaste, then the wastes are covered with a -«
layer of earth and finally the earth covexr is- compacted. -The‘Areg Landfill *
is best suited for marshes, flat areas, ‘or gently sloping land and is also
used in-Quarries, ravines, valleys, or where other suitable laend depressions
exist. Normally the earth cover material 1s hauled in or obtained from
adjacent areas. - ‘ ,

. Now look at Figure 2 at thé bottom of page 5. In a Trench Landfill,
as shown here, a long narrow bed is cut. ia thHe ground and the solid wastes are
then spread in thin layers, compacted, andcovered with éarth excavated from
the trench. The Trench Landfill is best s ted for flat or gently sloping
land where the water table is not near the ground.surface. The advantage to
this method is that normally the material excavated from the trench can be

. used for coyer with a minimum of hauling. A disadvantage is that more than
- one piece of machinery may be necessary. '

«. | Do
- . Figure 3 on page 6 of the Study Guide shows the R 'Variation
Landfill. Here the solid vastes are dumped on the side of an'existing slope,
and after spreading the material in thin layers on the slope, the bulldozing
equipment compacts it. The cover material, usually obtained just ahead of
the working face, is ipreqd on the ramp and compacted. This vardation is gen~ =
erally suited to all areas, having the advantage of utilizing only one piece of . .
equipment to perfomm all operations, and makes the Ramp Landfill particularly
applicable to smaller operations. _ A

. You will note that all three methods of landfill use the technique
of compaction. Compaction is an important phase in the sanitary landfill
operation décause it decreases the degree of settling that occurs after the
‘ aite is closed. 80114 waste should be- spresd in layers sbout two feet thick-//\N\\\\

L
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and compacted with steel wheel compactors. The City of Austin onge
operated & landfill at Zilker Park. This site, ¢losed since‘1967, will
be your first stop on the field trip. '

. Stop the tape and following the &trections given in your Study - !
Guide on‘pﬁge T, drive to §top 1. When you are at the site, restart the
- tape. ‘ . ' . . _ <

You should now fe at "the Zilker Park Landfill. There are many
factors. which must be conﬂ{g;fed before building a .landfill such as the
one you see here. One such\factor is the potential danger of ground and
surface water pollution. Solid wastes ordinarily contain many contaminants
and often infectious materiala. These can produce/serious health hazards
or nuisances if permitted to enter water supplies. Site selection should,
therefore, include a geological investigation of the site to determine the
potential of either ground or surface water ﬁbllutants. The ground water
¢+ table must be locat®d and information obtained on the historical "high" ground
" water level and on the general movement of ‘the ground water. The geological
inveatigapion should also exsmine the topography of the site itself and the
surrdunding area for potential flooding conditions of the site during heavy
rains and snow melts. Flooding and surface water drainage can quiokly erode
the cover material and the refuse fill. Special attention should be given .
to low lying sites that might be' drainage basins for surrounding areas. Sites
located near rivers, streams, or lakes are usually conasidered unfavorable.
Neither ahoé;i;§’landfill be located in a floed plain because of the water
< pollution h » and because such sites are unusable both during and for
(\\ a period following flood conditions,

“

[ I

Figure 4 on page 8 of the Study Guide lists five hydrologic criteria
for eval ing landfill sites. Read through this chart carefully because you
will be apked later ¥o evaluate the Zilker Park Landfill site in relation to
ese five factors. "

\

top the tape and study this chart now. Restarﬁ the tape when
the material. , ‘ ' A

Now read the description of the Zilker Park Landfili at the bottom
of page 8 in your Study Guide. Then look at Frame 2 on the following page &
Mark each of the five factors listed in Frame 2 as either favorable or
unfavorable in relation to Zilker Park. " . '

Stop the récorder until you have completed this activity.

Earlier we mentioned the importance of compaction in prevegting the
settling of the lmndfill. When Ehis'site was closed in 1967, it wasqievaled.
In Frame 3 of the Study (uide, briefly note any evidence of settling which has
occurred since then. ¢ . - . |

’

¢

Stop the tape now and restart when you\are ready to continue.
: : ,ALandfylls should slopedfrcm one to two degrees to that rainwater \
¢ vill run off the.surface rather than gollect in & low area. Was this landfill
sloped? Id Frame'lh of the Study Guidb)\briefly describe the evidence which 3
vould indicated that Zilker Park was or was not sloped.

AN
x \
. - .
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- 3
~— ‘ StOp the tape now and vhen you have comﬁ!‘ted your ahswer '
rentart the tape. . .
' N\
Qb// Obviously, Zilker /Park Landfill was not dev®loped using sound -

" In fact, its operation has probably produced

& more problems for the city \han it started with. And what's more, once &
landfill is created, the expense of correctrng errors or removing the sit#
is prohibitive Following ‘the directions in your Study Guide on page 10,
continue to Stap 2.

sanitary landfill practices

Stop the tape nov and restart it when you have reached Yyour next
destination. ¢ . .
This will be & short but interesting stop. This corner has been
cut back to make room for a gas station. In the outcrop, you can easily see
. the Del Rio Cday which extends up from the base and the Buda Limestone which
¢ extends down from the top. The Del Rio Clay found here at the bottom of the
© structure is kpown to be a formation which wlll¥ flow easily when a slight
pressure ias applied: What do you think will happen over the next several
yYears to this location? ILook back along Bartop Springs Road at the areas
that have been cut back in previous years. What has happened there? Answer
the queation found in Frame 5 of your Study Guide.

! Stop the tape now and restart when you are ready to continue.

You are now ready to drive to Stop 3. As you are driving there,
be sure to notice the outcrdp of Buda Limestone behind the Texaco’ gas station
shortly after your turn on South Lamar. At this location, the Del Rio Clay
1s confined below the road level, hence the Buda Limestone is much more stable
and not nearly as many rocks have fallen.

Stop the recorder now and restart when you reach Stop 3.

You should now ‘be located at -the South Lamar cement dump. This is

¢ the site at which cement' trucks in South Austin may dump any excess cement
left over from a delivery. Drivers can simply empty their cement down into .
the valley and rinse out their truck. The owner of the property permits the
dumping because it has.resulted in a fifty feet extension of the parking lot
from its origintl size and therefore has increased the location's value as a

- business site. While a usable area may be advantageous to the owner of this

property, what about the effects on the.wildlife who live in the valley and
in West Bouldin Creek below? What about the fact that the cement covering the
801l in\the valley and creek areas has eliminated the possibility of water
penetrating into the soil to the roots of the trees and other plant lite? This
has not gnly killed all the plant life, but has decyreased the availability of
food animal life. The cement dumping has also increased the run-off into
the stream after heavy rains. A, real need for a convenient area for cement

- trucks to discard excess ent’ﬂust be conceded. However, is this location,
this procedure, the best splution? What-other methods could be thstituted i
to replace this site and tAis operation, and what could be done to 1mprove
this. aite nov that it is crdated?

L I - Stop the recorder and complcte Frame 6 in the Study Guide. When
" ynu are rcady to continue, restart the tape. .
¢ N\~
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Ve vill bé interelted to see what ideas you came up with for
‘ replacing and improving'this site. -We have included a few ideas in the
ansver sheet, but there must he several others that you can think of. You
are now ready to ‘continue to Stop L. Follow the directions given on. page l2
of your Study Guide and vhen you are at the next stop, reatgit the tape.
& . ‘.
D D You ahould nov be 1ocated at the Govalle Sewage Treatment Plant.
» For many centuries peopXeszhave known that huhan wastes must be disposed of
+ " 1in order to prevent dangerous disease and to maintain comfortable surround-
ings in which to live. The methods used in the collection and disposal of
vastes have changed as civilizatioﬂ has advanced and as owur knowledge of |,
‘ vaste collection and treatment has progressed. The transportation of wastes
e by water carrier is nature's way of removing wastes from the earth's surfaca.
Reins wash impurities into streams to be ultimately carried to the ocean.
Physical, chemical, and biological forces in nature combine to decompoae
¢ : and change objectionable orgsnic materials to stable and harmless products.

‘ Thie natural waste removal might be sufficient in areas of sparse or no
population. It cannot, however, be depended upon as a safe method of dispogal
in ‘the more populated areas or urban communities. In order to protect people -

L 4 from spread of disease and to prevent nuisance and discomfor%s, the wastes .
of a community must be collected and txreated by processes designed to assist
nature in rendering them harmless. The amount of sewage that can be expected
in a community will depend on several factors. Abundance of thé water supply,

. economic .conditions, and climate. The amount varies, but in the Austin area
+ .1t averages about 100 gallons per person per day. ‘

In order to accomplish proper sewage disposal in any community, .’
the sewage must be transported to the treatment plant. In the city of
Austin, the collection system consists of 790 miles of pipe., fThere are generally
tvo types of ‘sewage treatment plants., The Govalle plant is a Biosorption .
treatngnt plant. Later we will visit the other type of plant, the Eutrophication
treatmeht plahnt. Unfortunateiy, city visitation policy will not permit visitors
> -+ to walk through the plant. - From the parking lot, however, you can observe
' the entire operation. Behind you'is the office and the older part of the sewage
treatment facilities. Ydu will observe the operation of the new facility vwhich
is, by the vay, identical to the older facility.

- To follow this operation, turn to Figure 5 on page 13 in your
, Study Guide. Here at Govalle, the complete sewage treatment operation is
! accomplished in three stages. The first stage consists.of screening, grit )
v femoval, and settling of the solid ‘materials. The green building to your far
_ right is the location for the three screeners. The smaller pgitgpiig, the grits,
Ve . are removed in the grit chamber located just to the left of the screening chamber.
' After the grits are removed, the rate of water flow is reduced, permitting the
- heavier solids to settle and the lighti;'burticlea to float. The lighter objects
_ are buried along with the screenings and the grits. The heavier solids are
f, pumped to large tanks called "digesters” where bacteria decompose the ogganic
materials so that it camn be disposed of without creating a nuisance. !

The-lecond stage involves the processes of aeration and settling of
anic materials. The aeration takes place in the large aeration basin, the
basin with the steel supports. Over a period of approximetely four hours,
/. about) one cubiec foot of air is pumped into one gallon of sewage. The action in .
the a ration basin does two thingl. First, it forms a sludge to carry the
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shspended materials down the clarifiers, thoae circular basins directly
in front of you. Second, the actionh of bacteria *oxidizes organic matter.
and changes it into solida that will settle out. In the-clarifier, the
sludge will - separate readily from the water and settle to the béttom,
permitting the clear vater, the affluent, to be discharged to the chlorine
content tank. Some of the sludge from the bottom is pumped back to the
aeration tank, vhere it {s mixed with the raw sewage entering the asration
basin, The remainingllludge is pumped to oxidation ponds vhere bacteria
converts the 3ludge to more stable compounds and curbon dioxide. .

The third stage is carried out at the chlorine content tank,
that large circular basin to your left. Chlorine is added for diainfecting
the affluent before 1t is discharged into the) Colorado River.

- Now stop the tape and answer ‘the question in Frame 7 in your
Study Guide. When you have completed your response, please restart the
tape. . ‘ , o

w
¢

The cement canal 1# 'Yfront of the two clarifiers is used as a
atorm- sewer. Many of the sewbrs in Austin follow stream channels. The

- result is that when heavy rains occur, the streams flow over the manhole

covers and actually 1ift off many of these covers by the fdrce of hydro-
static pressure. Stream water then fills the sewer lines 80 that more
water is brought to the sewage plant than can be efficiently handled.

.This overflow bypasses the first two stages of the plant, but is treated
. with chlorine and discharged into the river. You have now seen the .

biosorption system of sevage treatment., Next you will examine the
eutrophication system, Austin 8 Walnut Creek operation.

« Stop the tape now and following the directiona on page lh of
your Study Guide, continue to Stop 5.

?J/ Your location should now be the Walaut’breek sewage plant. The
differences between the two operations are obvious, aren't they? Let's

g0 through this operation and compare it with the Govalle system. Figure 6
on page 15 of the Study Guide shows the plant. Here agein, there are three
stages of opération. First, aeration; second, eutrophising ponds; and
third, chlorination. - 2 '

The aeration is accomplished in the two large cement pools with
several agitators to increase the oxygen content.  The water is confined
in the aeration tanks for about three hours, the water is then pumped to
the second stage, the large eutrophication ponds, These ponds, covering "
several acres, are around twenty feet deep. . _ . .

Eutrophication is the process of bacberiological action on the
nitrates and phosphates in the water. The water that leaves this plant has
a lover nitrate and phogphate content than either the Govalle Sewage Plant
or the Colorado River i{tself-.

. The-third stage is chlorination, which deltroyu any bacteria in
the-water. - Before higl-phosphate detergents were banned by the City Council,
detergent sudsing vas such & problem that on vindy days suds would flow onto
the highway. You can see the situation is now much improved. The problem
vith the eutrophication process is that it takes up much more land than

biosorption procosn. and llnd close to 1§ﬁ¢uunioipality is oxpensive.

«

Y

.



[ . .
Stop the, recorder and complete Frames 8°and 9 in your Btudy .
Guide, eh you have completed this exercise, restart the tape. ' ;—x

. Althoush the gntrOphicaﬁion ind biosorption plants sccomplishh
the same objective, they each have different techniques and advantages.
The eutrophication system is more efficient in reducing the nitrates and -

-phosphates, but it requires much more land aysa.

Btop the tape now and followihg thd'directiohé_on,pagc,lT; &0
to Stop,65 Restart the tape when you arrive there. : .

You should now be located at the Oask Springs ‘School. This is thke

border of the Colorado River 1935 flood. -The soil tovard the Colorado River

1s terrace sand and gravel. This area is pn outcrop of Taylor Clay. The
Taylor Clay is a 300 feet thick layer -of inconsolidated clay.. When pressure
is applied, the clay will move to any area of lower resistance. Thus if
& structure such as the Model Cities apartments were to be build on this

. clay, the land ‘surface would eventually give way. Look at the building “.

‘tional objectives listed on page 2 in your Study Guid7r Check to see that

across the street from the school. What do you'see here which would indicate
that these buildings are not stable? Write your answer in Frame 10 on page 17
of'gpe Study Guide. -

_ Stop the tape now and then restart when you have ¢ompleted’ youn,
ansver, : -

Since the Taylor Clay is 300 feet thick, it is not practical to
forpe supports through it to the bedrock below. However, if the foundation
had been stronger, the building would have moved as a unit rather than (ES-
having several cracks in the foundation and brick wall. Actually, neither -
alternative is favorable. As you return on Oak Springs Drive, note as you
€0 up the hill that the apartments there are built on gravel rather than
the Taylor Clay. - The result is that the settling is minimal. - ‘

. This is the last ltdp on this field trip. But before you return
to the University, think over what you have seen today. -What recommendations
vould you like to ‘suggest to the City Council? Note some of these suggestions °

 in Frame 11 of your Study.Guide for discussion at your next class meeting.

This concludes the field trip. It is suggested that you review the instruc-

you can fulrill‘paoh of them. \ v

» - :
- Please roturn-thas recorder and tape to your Proctor.
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' . ¢ ) X
) ° © Name 7 "
1] ' !
o . - Date
¢- g - ' Q , ' : ;
o = Lmsson 6.3 URM CRISIS
. « .
‘s I "
T ) A S’I‘UDEN‘I' RESPONBE SHEET
. . . . "
N Liat‘,ta many different : enyiromnontal problems as you can think of
v “ t~hat 'y city~govqrnment must face. . .
, » . ‘o . . . . . , g . . »
) }. ﬁ' : N | S\
- . - ,‘ . ,m . L
i | /! T . ' |
] . s ¢ - ~ '
(Frame 2] E'va.lua.te the Zilker Pa.rk Latiafi11 by checking . the appropriate box
below .
. b |
Factors | Favorable KrUnf».wrggav.b:l.g
. Tomgm}y | | |
: 'Im or uncoapolidated material rl
" ‘Thickness of qnconsolidated “
material above shallowest-aquifer o] ™ -
e of bedrock e -‘ '
Hmeof Bedrock T '
Sources and potential aour@:es of ' - -
. . L. gound watér S XA

" a. When Zi er Park La.nafi;l was cloud it wa.s 1eVeled' What evidence

e, % of settl\ing do you oblarve? _ L
{ . .

% & ‘ - A e - : i \ P
. ". . / /\\ - | | - | T : .
.l r ' ' i e N - * , "--‘ " . I ' ' [
e b., Is khere evidence that the Tinal soil cover for the landfill has eroded?
& - L @ . . . ¢ » .
g ’. .o o | Ly .
. z Where has tle greatest amount of settling occ\}rred?
— : L
’> /‘ - ] i - \
R " “ '.*"
; ? ’ ol_' 3 ! -
o .
Y "1 N N ‘
U Y S . “ ,




4. What could be done to improve this site now that it is created?

Date

LESSOR 6:3: URBAN GRISIS
STUDENT RESPONSE SHEET
m How otfcct:{vely vill rain drain off the sitet

s - J -. '

L
4

- What do you predict will be the changes that will occur durin( the
next several years at the fresh outcrop of Del Rio Clay at the corner of
South La.mnr and Barton @rings Hoad?

3
Frame 6
4 P -
a. What efrects of the cement dump on the wildlife of this ve.lley can you
observe? ) _ .
% N ( ’

b, What effects of the cement dump on West Bouldin Creek can you observe?

¢. What ideas do you‘have for a replacement of tliis cement dump?

. * . - T Y 5y B o - . . .
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Name

L 4 ) D"t. >

LESSON 6.3: URBAN CRIBI§
STUDENT RESPONSE SHEET
Describe ithe three stages of operation in a Biosorption SBewage
. Treatment Plant.

1.

L

B v

\

‘\\

. Name and describe each of the three atages in the Eutrophication
proce!s.

g 1.

43




Date

LESSBON 6.3: URBAN CRISIS

STUDENT RESPONSE SHEET

Name cone advantage and one disadvantage of Biosorption, systems
‘tnd Eutrophication systems.

Systen Adventege Disadvantage
' ‘ \
]
Biosorption
i
!
: , .
Eutrophication
( | | e
| Frame 10 |
: N

a. What observations of the apartment buildings in the Model Cities.area
indicates to you that the Taylor Clay is not stable?

- |
( \
b. What coulé have been done to keep these buildings from settling?
. | ,

City Council? ' 1y

s

|Frnmnfll | Whnt‘;;ﬁommendutions would you like to suggest to the Austin

Rl

~




