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INTRODUCTION

The Texas Coastal Monitoring Program engages people who live along the coast in
the study of their natural environment. High school students, teachers, and scientists work
together to gain a better understanding of dune and beach dynamics on the Texas coast.
Scientists from The University of Texas at Austin (UT) provide the tools and training
needed for scientific investigation. Students and teachers learn how to measure the
topography, map the vegetation line and shoreline, and observe weather and wave
¢onditions. By participating in an actual research project, the students obtain an enhanced
gcience education. Public awareness of coastal processes and the Texas Coastal
Management Program is heightened through this program. The students’ efforts also

provide coastal communities with valuable data on their changing shoreline.

This report describes the program and our experiences during the second year at Ball

j==!

ligh School on Galveston Island, Texas (Fig. 1). Discussions of the data collected by the

students and recommendations for future high school projects are also included. A

=

hanual with detailed field procedures, field forms, classroom exercises, and teaching

=

haterials was prepared during the first year and revised during the second year. A full-
color poster describing the project was also developed during the first year and revised
dluring the second year. A major addition to the program this year is the web site

(http://www.utexas.edu/research/beg/thscmp/index.html).

Bolivar Peninsula

Ball High School
alveston Island

BEGO08
Follets Island (¢} QAb3273(b)C

Figure 1. Study area.




PROGRAM DESCRIPTION
Goals
The coastal monitoring program has three majof goals:
’1 ) Provide hiéh school students with an inquiry-ba&ed learning experience.

Students make several field trips to their study sites during the school year. Working
in teams, they conduct topographic surveys (beach profiles) of the foredune and
beach, map the vegetation line and shoreline, collect sediment samples, and observe
weather and wave conditions. Back in the classroom, students analyze their data and
look for relationships among the observed phenomena. UT scientists provide
background information and guide inquiriés about the data, but students are
encouraged to form their own hypotheses and to test them. Through their
collaboration with working sciéntists on an actuai research project, the students gaih

an enhanced science education.
2) Increase public awareness and understanding of coastal processes and hazards.

We expect that the participating students will discuss the program with their parents,
classmates, and neighbors, further expanding the reach of the program. We expect the

program to attract media attention as well. A World Wide Web site

‘ ‘(http://www.utexas.edu/research/beg/thécmp/index.html) containing the latest
information is central to the community outreéch portion of the project. Coastal
residents may wish to view the effects of a storm that strikes the upper coast. They
will be able to do so by accessing the Texas Coastal Monitoring Program web site to
view maps, graphs, and photographs collected by Ball High School. Curiosity may
drive this inquiry at first, but eventually there is an increased awareness and |
appreciation of coastal processes and how future storms could affect one’s

community.




(3) Obtain a better understanding of the relationship between coastal processes, beach
morphology, and shoreline change and make data and findings available for solving

coastal management problems.

The Bureau of Economic Geology (Bureau) at UT has conducted a 30-year research
program to monitor shorelines and investigate coastal processes. An important part of
this program is the repeated mapping of the shoreline and measurement of beach
profiles. Over time, these data are used to determine the rate of shoreline change. A
problem we face is the limited temporal resolution in our shoreline data. The beach is
a dynamic environment where significant changes in shape and sand volume can
occur over periods of days or even hours. Tides, storms, and seasonal wind patterns
cause large, periodic or quasi-periodic changes in the shape of the beach. If coastal
data are not collected often enough, periodic variations in beach morphology could be
misinterpreted as secular changes. The High School Coastal Monitoring Program
helps address this problem by providing scientific data at key locations along the
Texas coast. These data are integrated into the ongoing coastal research program at

the Bureau and are made available to other researchers and coastal managers.
Methods

The central element in the high school monitoring program is at least three class field
trips during the academic year. During each trip, students visit several locations and
apply scientific procedures to measure beach morphology and make observations on
beach, weather, and wave conditions. These procedures were developed during the
program’s pilot year (1997/98) and are presented in detail in a manual that also includes

field forms. Following is a general discussion of the field measurements.

(1) Beach profile
Students use a pair of Emery rods, a metric tape, and a hand level to accurately éurvey
a shore-normal beach profile from the foredunes to the waterline. The students begin
the profile at a presurveyed datum stake so that they can compare each new profile

with earlier profiles. Consistently oriented photographs are taken with a digital



camera. The beach profiles provide detailed data on the volume of sand and the shape

of the beach.

(2) Shoreline mapping

Using a differential Global Positioning System (GPS) receiver, students walk along
the vegetation line and shoreline mapping these features for display on Geographic

Information System software. The GPS mapping provides measurements of the rate

of shoreline change.

3) Sediment sampling

Students take sediment samples along the beach profile at the foredune crest, berm
top, and beach face. They then sieve the samples, weigh the grain-size fractions, and
inspect the grains using a microscope. These samples show the dependence of sand

characteristics on the various processes acting on the beach.

4) Beach processes

Students measure wind speed and direction, estimate the width of the surf zone, and
observe the breaker type. They note the wave direction, height, and period and
estimate the longshore current speed and direction using a float, stop watch, and tape
measure. From these measurements, students can infer relationships between physical
processes and beach changes in time and space. Students also learn to obtain weather

and oceanographic data from resources on the Internet.
Training

UT scientists provide the teachers with all the training, information, field forms, and
equipment needed to conduct the field and lab measurements. During the school year, UT
scientists accompany the students on at least one of the field trips and make at least two
classroom visits. The classroom visits provide students with even more insight intoh
conducting scientific research. The scientists discuss with the students general and
tﬂleoretical issues regarding scientific research, as well as specific techniques and issues
related to coastal research. The visits also provide the scientists with an opportunity to

- ensure the quality of the data.




Data Management, Data Analysis, and Dissemination of Information

The World Wide Web is central to the dissemination of data collected for this
program. A web site, which resides on a UT server, was implemented toward the end of
the 1998/1999 school year. The web site provides all the information needed to begin a
beach monitoring program, as well as curriculum materials for high school teachers. Each
school in the program has an area on the web site to post its data and observations,
including photos taken by an electronic camera. UT scientists manage the data in an
electronic data base and make it available to the public. UT scientists also evaluate the

data in light of coastal management problems.
STUDENT, TEACHER, AND SCIENTIST INTERACTIONS

UT scientists, Drs. Gibeaut and Gutierrez, worked with Ms. Cain and Dr. Agbe of
Ball High School in developing and conducting the project. Ms. Cain is the head of the
Science Department at Ball High School and Dr. Agbe is the Marine Science teacher. UT
scientists worked directly with one of Dr. Agbe’s Aquatic Sciences classes, which had 18
students in the 11™ and 12™ grades. This class was deemed an “enhanced” class. The

dlass did not carry an official “honors” or “advanced placement” designation, but the

172)

tudents chose this particular class to receive enhanced instruction.

Because this was the second year of the project at Ball High and Dr. Agbe was

Sy

nvolved in the first year, less time was required for equipment set-up and teacher
training. On October 6, 1998, Dr. Gibeéut presented a lecture introducing the program to
tﬂle students. On October 22, Drs. Gibeaut and Gutierrez conducted field training for the
students and teacher, and the students made a full set of beach measurements at two
lacations, one at Galveston Island State Park and another on the north end of Follets

I
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land. The students made two more field trips to these locations during the academic
year, one on December 3, 1998, and the last one on March 2, 1999. Dr. Gibeaut
a¢ccompanied the class on these trips. Other instructional'stc‘)ps, such as on the west end of
the Galveston Seawall and critically eroding subdivisions, were made during the field
trips. In addition to the beach monitoring program trips, on December 7 and 9, Dr.

Gibeaut and Ms. Amy Neuenschwander (UT) presented lectures and conducted a field




trip on applying remote-sensing techniques to environmental analysis. During and after
field trips and during lectures, UT scientists discussed careers in science and university
life with students. These visits by UT scientists, then, served not only to enhance |

scientific instruction at Ball High, but also to give students insight into science as a

carcer.

During the field trips, the students were divided into two teams. One team measured
the profile and took .sediment samples while the other team collected data on the weather
and waves and conducted a GPS survey of the shoreline and vegetation line. Team
members had specific tasks, and students took turns performing them. After eﬁch team
¢ompleted its tasks at the first location, the teams switched roles so that everyone would

have an opportunity to conduct all measurements.

Dividing studerits into two five- to seven-member teams, one that conducts the profile
and sediment sampling and the other that measures the processes and the shoreline, works
well. Each team finishes at about the same time, although for short profiles, the profiling
team may finish early. In this case, an extra task can be assigned to the profiling team. It
i$ important to assign each student a job to keep him or her focused and interested. Time
for a little fun should also be allowed. People normally think of the beach as a place of
recreation, and participation in this project should not change that. In fact, it is hoped that
program participants will enjoy going to the beach even more because of their newly

acquired knowledge and observation skills.

It was originally planned that the students would measure four profiles on each field
t

=)

p. Although it may be possible to visit four locations and return by the end of the
sdhool day (2:30), it is clear that this is too much work for the students. Little time would
be allowed for lunch, and the quality of the data and learning experience for the students
wopuld suffer. Furthermore, managing and analyzing data from four profiles would )
require more time in the classroom than is available. It was therefore decided to measure
two locations during each trip. Doing so allows ample time for careful data collection and
gets the students back to school about 1 hour before the end of the day. During this hour,

equipment and samples are stored, and data are filed or transferred to the computer.




EFFECTS ON SCIENCE CURRICULUM

The Texas High School Coastal Monitoring Program addresses several requirements
of Texas Essential Knowledge and Skills (TEKS) for science. The program was relevant
in the following 1998/1999 Texas high school courses: (1) Environmental Systems;

(2) Aquatic Science; and (3) Geology, Meteorology, and Oceanography. TEKS related to
applying scientific methods in field and laboratory investigations in these courses are
well covered in the Coastal Monitoring Program. Specific requirements, such as

(1) collecting data and making measurements with precision, (2) analyzing data using
mathematical methods, (3) evaluating data and identifying trends, and (4) planning and
implementing investigative procedures, are an excellent fit with the program. TEKS that
require students to use critical thinking and scientific problem solving to make informed
decisions are also well served. Teachers and scientists can use the program to illustrate to
students the role science could, should, or does play in developing public policy. A case

study of a local erosion problem could be used to illustrate.
Interviews with the students at the end of the school year revealed that the students

(1) were pleased with the independent work and critical thinking the project

promoted,

(2) felt that they could accommodate three field trips per year without letting their

other academic work suffer,

(3) were very pleased with the web site, which was unveiled at the end of the year,

and would like to use the Internet for further learning,

(4) would like to use computer techniques for profile analysis instead of manual

plotting,

(5) seemed to be especially interested in the Global Positioning System receiver and

would like more instruction on and access to this instrument, and

(6) thought sand-size analysis techniques in the lab were tedious and difficult with the

sieving equipment provided.



With the advent of the web site, students next year will gain more experience on
the Web. We will implement data entry and plotting through the web site, thus
addressing points 3 and 4. As for point 5, we intend to provide more formal
instruction on the Global Positioning System, possibly including a lab exercise
independent of the beach measurements. This exercise would also include the basics
of map making and incorporating GPS data into mapping software. The low-cost
sieving equipment apparently hinders the sand-size-analysis exercise. We are
considering seeking funds for more sophisticated mechanical sieving equipment and
possibly installing a settling tube. We are also considering reducing the number of

sand samples acquired and analyzed by the students.

Probably because of the field trips, some animosity was reported among the
students in classes not chosen to participate in the beach-monitoring program. The
Galveston Independent School District would like to see the program expanded to all
environmental-system classes, and we will work with the science teacher next year to

see how we can include more students in the program.

EFFECTS ON SCIENTIFIC RESEARCH, COASTAL MANAGEMENT, AND
PUBLIC AWARENESS

During the 1998/1999 academic year, Ball High School students measured a profile at
a location in Galveston Island State Park (BEGO02, Fig. 1) three times. They also
measured a profile on Follets Island to the southwest of Galveston Island (BEGOS, Fig. 1)
three times. Ball High School students had measured these same locations the previous
year, and the Bureau had conducted quarterly surveys at these locations from 1983
through 1985 after Hurricane Alicia. Since 1985, however, the beaches had been
surveyed on an irregular schedule about once per year and only when specific projects
were funded to do so or when Bureau personnel were in the area conducting other work.
The High School Beach Monitoring Program helps ensure that the time series at these
key locations are continued. The profiles and process data that the students collected have
been incorporated into the beach-profile data base at the Bureau, and scientists are using

these data to investigate beach erosion patterns in the area.
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Although it will take time to incorporate the data into products that support coastal

management, it is clear that the data will be useful in explaining beach cycles and

efining short-term versus long-term trends. Defining these trends is important for

making decisions regarding coastal development and beach nourishment. The program

as increased public awareness through the students, but to date, the increase is mostly

onfined to the students’ friends and families. The web site will be instrumental in
xtending the reach of the program to the public. During this second year, we
implemented the web site, and we will expand and improve it next year. The program has
arlso attracted the attention of the Texas Education Administration, and they will be

filming students measuring the beach in the fall of 1999, further increasing public

awareness of coastal processes.

Scientific Results of 1998/1999 Studies

Tropical Storm Frances struck the southeast Texas coast September 7 through 13,

1998, and caused extensive beach and dune erosion and damage to structures. The storm

surge peaked at only 1.4 m above mean sea level, but extreme water levels (> .78 m)
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sted for 64 hours. Although peak wave height was 4.09 m during the storm, extreme
ave heights (>2.30 m) lasted for 73 hours. Beach-profile data collected by the students,
ong with data collected by the Bureau, quantify the storm erosion and initial poststorm

covery at BEG-02 and BEG-08 (see Appendices A and B for profile and volume plots).

The beaches at Galveston Island State Park (BEG-02, Fig. 1) lost 40 m’ of sand per
cter of shoreline during Frances. Before the storm, this beach had a prominent foredune

d a smaller incipient foredune seaward of the foredune. These dunes were completely

removed with a portion of the sand deposited landward (see profiles in Appendix A). The

shoreline and vegetation line retreated landward 20 m during the storm. Recovery of the

beach proceeded quickly, however, with a steady return of sand over the winter. By

M
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arch 2, the beach had regained 92 percent of the volume eroded by Frances (see graphs

Appendix B). The shoreline also advanced steadily and regained its prestorm position

over the winter. Also over the winter, however, the vegetation line moved only 6 m

segward and this advance was aided by a human-made artificial foredune that consists of




washover sand bulldozed from the picnic area. The bulldozed washover sand also

contributed to the volume recovery of the beach/dune system.

At BEG-08 on Follets Island (Fig. 1), Frances eroded 33 m’/m of sand. The foredune
was removed, leaving a former secondary dune as the foredune (see profiles in Appendix
A). Only a small amount of washover sand was deposited through low areas in the former
secondary dune. The shoreline retreated 23 m, and the vegetation line retreated 21 m. As
at the state park, this beach began recovering soon after the storm, with one-half of the
sand eroded returning by October 22, 6 weeks later (see graphs in Appendix B). By the
end of the winter, the beach contained the same amount of sand as before the storm. The
shoreline position began advancing seaward after the storm and by March had regained

its prestorm position. The vegetation line has not moved from its prestorm position.

Even though most of the sand removed by Frances returned to the beaches during the
following winter, the shapes of the beaches have not recovered. Dune formation and
seaward advance of the vegetation line may take several years, and in some areas, the
vegetation line may never return to its prestorm position before long-term erosion begins
again. People are forming an artificial foredune at BEG-02, whereas the BEG-08 beach is
natural. The human manipulation will have a significant impact on the beach recovery,
and continued monitoring of BEG-02 and BEG-08 will provide insight into the processes

of natural and enhanced poststorm beach recovery.
RECOMMENDATIONS

We consider the second year of the coastal monitoring program an overall success

and offer the following recommendations for continuance and expansion of the program.

(1) Emphasize to the students that they are working on a real research project and
are collecting scientifically valid data that will eventually appear in a scieniiﬁc
publication. This is a major point that makes this program different from most
other field trips or laboratory exercises. Students’ not being asked to conduct
experiments that have no real consequence seems to make a difference to many

students, and it probably improves the quality of the data.

10



(2)

3)

“)

5)

(6)

Clearly tell the students about the specific scientific problems being addressed,
but also emphasize that what they are gaining in experience is not just how to
measure beaches but how to conduct scientific field research in general. The

students are also learning a different way to view their surroundings.

Survey a reasonable number of beaches, which in most cases means two. The
program goals of scientific research and science education could be at odds with
one another. From a purely scientific point of view, it would be desirable to
acquire as many data as possible. That approach, however, would not allow time
for discussions on the beach that are not directly related to the measurements. It
would also hinder the development of observation skills and keep the students

from enjoying their work.

The number of official field trips depends on the class, but a maximum of four
trips is reasonable. Some students might be encouraged to make additional trips
on weekends or after school. Interested students should be encouraged to use the

program in a science fair project.

When adding additional schools to the program, a 2- to 3-day seminar before the
school year begins and including all the teachers is desirable. Instruction would

be more efficient, and teachers and scientists would benefit by exchanging ideas.

A web site adds an important dimension to the project, especially when multiple
schools are participating. A web site at which students can exchange
observations with other schools in Texas will increase the educational value of
the program by allowing students to observe differences in the processes acting
along the coast. A web site would also introduce the Internet to students and
illustrate how it can be used to conduct research. Furthermore, the Internet.is

important in increasing public awareness of coastal processes.

11
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APPENDIX A: GRAPHS OF BEACH PROFILES
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APPENDIX B: GRAPHS OF BEACH VOLUME, SHORELINE, AND VEGETATION
LINE CHANGE

Profile data were entered into the public domain software package called “Beach

florphology and Analysis Package” (BMAP). BMAP Version 2, developed by the U.S.

la N -]

srmy Corp of Engineers, is commonly used by coastal engineers and scientists for beach-

rofile analysis. Beach-volume calculations and profile plots were created using BMAP.

wn =

tudents plotted their data and made volume calculations as class exercises, but UT

w

cientists generated the tables and graphs presented here.
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APPENDIX C: STUDENT-COLLECTED DATA
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Prof' le Namie @E C’/l O’L Date (yr/mo/dy) % /0/5 / 07~ Start Tlmé'#% j VY
Obsefvers #1:COMYM61/ Mo MLV

'é’( [ﬂ 1 [{/0 Z Recorder: [é&”{ﬂ

D

D\

Direction (pointing into wind) Sustained wind speed Wind gust speed
| )¢) °magnetic D km/hour 22 km/hour -

WAVES Observer #1 Observer #2 Observer #3
Direction (pointing into waves) '%7 °magnetic \9) 1 °magnetic m °magnetic
Breaker height: estimated for cm cm |_____~ cm
seawjrd-most breakers. ;2?(-& 2_;3( '7,}-]—
Period: # seconds for 10 waves ' '
to pass stationary point divided 5, > '
by 10 S V-‘) 5 seconds ) seconds _ seconds

Surf zone width: distance from
waterline to seaward most

L‘I{ zo meters

UOO meters

60 meters

breakers. ‘ ,

Number of longshore bars A ' —— g\ “9“
Wave breaker type (check one): O plunging X spillihg O surging
LITTOQRAL DRIFT Trial #1 Trial #2 Trial #3

CURRENT

Di’stanke float thrown 6ffshore :

7.70 meters

5( 2 meters

?)6 meters

Distance float moves along

I‘ @ :’l[ :’)meters

'q ) 2-6 meters

. qg meters | '

shore in 50 seconds

Littoral drift speed (cm/sec) = - )
twice the drift distance (m) e m/sec cm/sec cm/sec
Littoral drift direction: : . ']ﬁN Vﬁ\ﬂ\ MNe oS- ?(N as-
dir,ectiﬁtm in which floatmoved .| . .

| tfuz aw - ‘I$E_~ OwW: JIE - OW.
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. o Shorelme and processes Page 2 of 3
Beach Onentatlon, Beach Shape and GPS Survey,

7 |Profile Name BE%! 0 Date (yr/mo/dy)QQ / 0% /07— Start Time | | 13
g GPS equipment , Recorder' M‘el I \/ O

Foredunes

 while rec rding the GPS track. - o
~ Starttime|(local) ___| | ° Zam B p/ T

e

A.Start P int (degrees, decimal mmutes)

P 513 e AN 11 _fq;,;;g..,

B. End Poi t(degrew;‘»decir%al minutes):
’ qqo 5. 29 lat. 20’ ’/5@9 long.
‘End time (local) ”/L/[ Om

HORELINE and FOREDUNE
Y RIENTEﬂ;ON to north to south
f,,, oredune tre‘nd o M@’ma’gneﬁc 277 °magnetic
‘_ghoreline trend 2l °magnetﬁic' 2;32_ °magnetic
JFACH CU§PS (if present) = lower set upper set
tber of beLach cusps in 50 meters GI : g ,
! zvation eha&xge across beach cusp ____5_____ cm _(_5_ cm




a : & HORT N
/ :/' . \6‘/0 O~ : Page . / _of
‘. Q,N\~<:J\ V\)Q\.\{AA'\ QG |
B Emery Beach Profile |
9 ~ |Profile NameDtE ¢ 7. Date (yr/moldy)qg/ 12 / 3 Start Timel- 25 q r|
Back rod person Kildrd O 12, Back rod assistant (C' /’ \/ W .
'y Fropt rod person p\«"iq n ﬁ | _Front rod assistant ﬂ Sa
» Data recorder (‘/ U(‘fﬂﬁx‘/f vl . Observer/sampler lj r15C 1\
- Datum description v)LD-P (DMer ‘O‘} Contrele
N Profile Azimuth_ (Magnetlc degreﬁ) oo ‘\GF/ 4
: ) wn & s

‘ | Sketch/Notw
= Ve i
Osé 2 > }7 m Df -

\,\ pele
D ¢ \f - |

‘ | /Jf//(/ p/\%f’
;“;»D‘*‘ ﬁ‘“’lf}g[ ép ri n?/ /aw“ 7'7//4 6

Point # dx (cm) dz (cm) o ‘notes (for points at front réd and aréa between rods)

1 o | 0o " Top of datum point.
- 2 0 ‘ G - Ground surface below/above datum point

3L [ G I TYe 1Y A o
; 3o o |+123 ;}l"’\/‘(\ilf;”ge“,f | '
A ) — g2 L
IV =7 *‘/u“”mwn > :
8 | a9p —Ju__ | AR ,|\ vt '}\A 0o SO ke
R I N B TO N Y S Taa -
J 0 | 8% [ -4 | S"v‘&»‘f\!% 1!,\,k=‘7,/x ’Tug |
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Emery Beach Profile

Profile Name 2 U2 Date (yefmody) /12 /2 start Time¥ 2.5
- . [4 <

Point# dx(cm) dz (cm) notes (for points at front rod and area between rods)
Wil 3¢5 | -3 Wet [y Line
1358 | -5 | berby Caest
o) 290 |—¥
[+ 29 | ~1Z
19 || 351 —4
b || 3b5 | -6
T 1| 27> | =6 lawer hgyro
1€ | 470 -] 2nd bee st
19 | 372 | ~lo
20 | B3o. | =21 |
x| 32 | =b . |
22 | 350 | -0 bluh faw. Sample Faken
NS N1 - Water e !




Shoreline and processes Page 1 of 3

Wind Wav.es and Littoral Drift Current

Profile N?':'.\:-g (Z_C'Z C L Date (yr/mo/dy)ll? f/ 2— [/ 3 Start Tlmed/ . 3 C
(
s

Observers #l/‘*_/\‘;l_é“__f_f__ #2 ﬂ/l{[ é‘/dﬁ{ #SLAOL\:/ ' Recorder /77 7 i

WIND
Direction (pointing into wind) Sustained wind speed Wind gust speed
__LL\__S’___ °magnetic | Wpr g les, knj/hour N 1S " kmv/hour
WAVES Observer #1 Observer #2 Observer #3 ]
Direction (pointing in‘te waves) } ?{; °magnetic & °maghetic /L"'_f’* °magnetic
Breaker height: estimated for 3o cm 25~ cm SS cm
seaward-most breakers. '
Period: # seconds for 10 waves s
| :)‘;Pl?(l)& Swtio§ary pf)int divided %eionds | 5 . secohds seconds
Surf zone width: distance from )
:z:;lfx to seaward most B____Q__ meters - 20 O meters /7 ? meters
Number of longshore bars 2 e » 2
Wave breaker type (che‘ck one): O plunging & spilling O surging,
LITTORAL DRIFT Trial #1 Trial #2 Trial #3  \
CURRENT . ,
Distance float thrown offshore Ell meters | _ 3 ¢ meters meters
Distande float moves along ‘0 Smeters B meters meters
shore in 50 seconds -
Littoral drift speed (cm/sec) = | . -
twice the drift distance (m)  emisec emisec | emisec
Littoral drift direction: ON OS ON Os oN Os
direction in which float moved OF oW OE m ‘

OE OW

P e



_ . Shorelme and processes ‘Page 2.of 3
Beach Onentatlon, Beach Shape and GPS Survey,

Profile Nameg & ( u2__ Date (yr/mo/dy) ‘1(? //l/C 3 Start Tlme C QS D

GPS equipment . _ ‘Recorder: y\/\WIJ 9

wet-dry

while recording the GPS track.

'SmrttlrJ1e(local) ? % SRR qu """ T . 3

A. Start

3

GPS Survey: Walk along vegetation line and

sand line 100m on either side of profile Foredunes

Point (degrees, decimal minutes):

2 bt 3231057 tong,

B. End Point (degreés, decimal minutes):

End tim¢

lat, _ ' ‘ ‘ long

. (local) 9200 ()

| ORIENT

SHORE|

LINE and FOREDUNE

FATION to north R to éouth

Foredune trend . o ’ 5 2-2 °m2tgrxeti‘c' é 5 '-2-°magnetic

Shoreline trend - : S ﬂ»'Qmagnetic 23’ 3? magnetic

| BEACH

CUSPS (if present) = - loW»ekr set = upper set

-Nuxﬁber of beach cusps in 50 meters |

Elevaﬁo

n change across beach cusp cm | cm




- ‘Emery beachprofile Page_) _of >
EMERY BEACH PROFILE
Profile Name Bta- ) Date (yr/mo/dy) 44 ,/J 0 |’ 20 Start Time 05

Back rod person al‘MYAﬂ U \'/LV A
Front rod person'fg‘m/\ fustvig

| Data recorder

Back fdd assistant Cod\/\ WK\WX

U, Wi,

Front rod assistant @W/W\ \\\M\Aeﬁ
Observer/sampler ,4'165(

Datum description ()DV Wy D’F C‘W\CY(:{' S‘Ab ﬁﬂ‘ﬂu E‘H‘ 1[7/\0“/\5\

file Azimuth / %

S

(Magnetic degrees)

Sketch/Notes

| "Poxﬂt # " dx (cm) dz(cm)  notes (for points at t fronit rod and area between rods)
1 [0 0 Top of datum point. _
2‘ Qo D Ground surface below/above datum point
R R R T _Sard cample qutifleal dune crest
6 | 1% 18 |
KRN -92 (mst ot al’hC)[A( dlut& wqfﬁd-wx Im.u "
0 \\ 246 -5 Sam/ samplc bfrm hno




. cauery peach profile Page _2_ of_Z

\ o 'EMERY BEACHPROFILE

Profile Name BEG— ©2

- jDate«(yr/mo/dy) 67‘?// 10/ 22

Start Time _2:57

Point # dx (cm) dz (cm) notes (for points at front rod and area between rods) I
(| 293 -5 o '
ENEE -3
13 | 350 -5
4 | ) -9
15| | %21.5 -7
ARKSN -4

™ ‘ %&r\ ~9 AMXW\ Crude

\ﬁ‘\ VA N St Ovede,m Mo O - A F, -‘ :q‘/m;‘
Blllo  [ow  Toacls, N -

wet fdn line
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Shorelme and processes Page 1 of 3
Wmd Waves, and thtoral Drift Current

"7 .Al\nl 3

Profile NameﬁDﬁ? T I&a}te (yli'/mo/dy) 618 [D ZZ—-Start Time 9 554
hael M1 Ere istilla leal Aar Hrachayng .
Observers #IZAJ lu £L e 2 Mot Randai t #3 Keuda M'Récorder:_é_uu_ﬂga

WIND
Dir ection (pointing into wind) | Sustainéd wind speed - Wind gust speed
jgd_gfj:,_lr_ °magnetic 3101 Mph. m/hour (& mph Rxg/hour
s _
WAVES ' Observer #1  Observer #2 Observer #3
Diredtion (pointing into waves) _I_Zl_-l_ °magnetic | 122 °magnetic | 120 °magnetic
Breaker height: estimatedfor |80 - cm s cm | _Sb cm

seaward-most breakers.

Period: # secohds for 10 waves
to tationa oint divided : :
bYP.la(l)S‘s S ;_ l 9“ "YP l' : “’1 ’ 3 A— seconds _‘b;seconds 5 seconds

Surf Zone width: distance from

ateine o 5ea AT IOt | 750 s | 300 meters | 240 meers |20, 200
Number of longshore bars =~ 4 . : 2

Wave preaker type (check one): O plunging & spilling O surging

LITTOQRAL DRIFT = %0 Tnal#l - . Trid#2 Tridl#3

Distanke float thrown offshore C)E) meters. $ i —_meters | % 0 lheters '

Distance float moves along S\SQ meters’ 781 meters | hi/ meters’

shore in 50 seconds

Littoral drift speed (cm/sec) =
twice the drift distance (m) -

cm/sec . cm/sec

Littoral drift direction: ‘ ON ﬁs ON QS -
du‘ectn#n in which float moved OE DW

|OE OW..




Shorelme ,and"processes _ age 2’0f 3: |

Beach Orientation, Beach Shape and GPS Survey,
'3!"" [ rd N\

N~

Profile Name t X’]/L Date (yr/mo/dy) q 8"0 /% Start Tlme { @
’ Al
GPS equipment é?(l‘( LN " Recorder: . /LLU \5/.)
‘GPS Survey: Walk along vegetation line and _
wet-dry sand line 100m on either side of profile Foredunes
while recording the GPS track. -
Start #ime (local / D' I ‘) B PJ ............................ ; .

A. Start Point (degrees, decimal minutes):

0510259 Y'3231053 00

_B' _End Pon'nt (degrees, decimal mmutei) :
0310332 at._ 323'!0 kmg

. | SHORELINE and FOREDUNE
| ORIENTATION |

‘Foredune trend

éﬁorel‘

ne,t'l:ehd"

BEACH

) | CUSPS (1f present)

Number of beach cusps in 50__ meters

El_&éﬁon 'change across beac ‘cusp
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Emery beach proﬁle Page of _

EMERY.BEACH PROFILE

| Profile Name @E G }@q Date ('yr/mo/dy)ekcl / 3 / [ Start Time 9_3_00

Bagck rod person K (LA Back rod assistant 1y
Front rod person Lfﬁ‘ Front rod assistant __( ody

. /
. | Data recorder é Z'gé Z gwéj/\- Observer/sampler Cl m‘/ aln

: Sketcthotes :
e

25 ud‘ﬂ- )~ “'J
\SM ¥ Rowr e ‘M "(V

i notes (for pomts at front rod and area between rods)

| | Top of datum point. |- (%=X
. ‘0' -6 | Ground surface below/above datum point
taﬁ':‘_i_ 12 ‘ |

'~°.°°~i°f°s#w~
OQ

I
. ~
B =




Emgry‘»beach profile Page 2 of 2

EMERY BEACH PROFILE

Pfoﬁle Name ‘@L’/ &o va Date (yr/mo/dy) 99 0 50 D\Start Time ﬁ(@

o

notes (for points at front rod and area between rods)

)

RN

Point# dx(cm) dz (cm)
Ul [ -4
NI T
13| =040 | -y
yll3den “l
(5| k) -]
Wl | v 24 -1

Yl

5
=5

U/c&,&’((‘(\\v"\ Live

=z

] s4d ,
l2ol| 83 | =)\
e oA | -6
ai3te [°a _
24 | Ya v 12 “\QC/T/D‘L\/ .
2L [HaY  |-=
27 | 3vq - .\
22 4o | |
3 LG | -\




Shorelme and processes Page 2 of 3.

v~ - e wa e e

“Beach Ornentatlon, Beach Shape and GPS Survey, C{OO

B e Ll D S DR

PrbﬁleiNamegiGl 0 % Date (yr/mo/dy)qa / 0D /07_.StartTime %am
GPS equipment _ : Recorder: y\él [ V CO\/fl

GPS Suryey: Walk along vegetation line and
wet-dry sand line 100m on either side of profile .
while recording the GPS track. -

Start time (local) _ - 271 (AN

A. Start Point-(degrees, decimal minutes):

G ’?;’L-CW?Q%’”'”long‘.

B. End .P omt (degreos, decméal mmutes) B
,2.010 >\%?Oi\a(tg O[ﬁ 8%7)"‘ long.

Bad time Goca) _ 109

SHORELINE and FOREDUNE S SR : ‘(
ORIE-NTATION _ o tb north: -~ to south

Foredune trend N ' i__ °magnetic 89__“magnetxc
Shoreline trend ~ ~** _ _@-"magnetw; M magnetlc':b

I o R AN
THEE M e

BEACH CUSPS (if present) | lower set upper set

Number of beach cusps in 50 meters | _ L__w i %\a\

Elés'ationﬁ change across beach cusp | _- lO _cm | ({'LO .cm |-

PN

=
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Shorehne and processes Page 1 of 3
Wind, Waves, and Littoral Drlft Current

Prbﬁle'~-Name" E(:/I 06 :

Date (yr/moldyy_2 /2. /9 q start Time, - O0

Observers #11- lCmﬂ V#Z(OUV%MM&JOMG H Recorder: ‘Q l l QI C .
Ricarelo R.
WIND |} ) S )
Direction (pointing into wind) Sustained wind speed: Wind gust speed

W%&gnetic

IH

km/hour: \D\—) km/hour
WAVES Observer #I Observer #2 Observer #3 -
Direction (pointing into waves) / 6 ?—°magnetic l E 2( 0 °magnetic 1 li 2 °magnetic
Breaker height: estlgpated for Sl em L ‘ cm i ‘ cm
seaward-most breakers. a8y 525 L E:H' ‘

Period: # seconds for 10 waves 1
to pass stationary pomt divided

/10 o/

by 10.

u. [>) Secends

W

_seconds

Surf zone widt_hf' distance from
Waterli:je- to seaward most .

breake

l;.

[50 O_ meters

L-]‘OO meters |

00 et

Number of longshore bars ..

3

Wave br eélkertypé -(Cl'lbebck 6‘he):,

"¢ plunging ©*

. Ospilling

LITTORAL DRIFT .~ . Trial #1 Trial #2. Trial #3
Distance float throWn offshore - ﬁ 2 'meters 6 meters 36 meters -

Distance float moves along -

- ?(\.rfLmeters-"

lu %meters

direction| in which ﬂoatmOVed of il

shore in 50 seconds - ) , S T

| Littoral drift speed (cm/sec)= | .~ 0 7 IR
twice the drift distance _(m) a0 M_Cm/sec . cmjseé_
Littoral'm direction:: . i )ﬁN DS Nk - ;giN crs

30m
1T
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Emery Beach Profile

Profile Nameﬂggcj1 @g‘ Date (yr. W) V/Z'/ % / ‘?g Start TlmeL@ ZVO

BTN
Back rod person ’Q[ R4 X Back rod as(s;tant M@. ?&
Front rod person \(/M ﬁa 6! Front rod assistant VU \jﬁ ‘b T ’cf
Data recorder }<€ [ 2‘ V Observer/sampler F% *JS‘\/\’

Datum description ?Of \V\‘FOT‘M &‘f\ o) m)df‘t'\,e. Yac DL(‘GO—}W
Nation a) OGO/am Surde/v}

)s z slhunyto L s
Profile Azimuth f\ (Magnetic ‘d’egre&)

Sketch/Notes

Point# dx (cm) dz (cm) notes (for points at front rod and area between rods)
1 0 0 : Top of datum point. '

0 ST - Ground surface below/above datum point

15 -8 Aebvy | ind—

IEXZ -5 B R IR

back o+ dunée. .
19F | Wil onbackstd e s€ ohm{z
a9 | ol QW@(&?@O?F bigoer Wil

AY. - | #D T0p - c>+ ASNE

99 |3 TP froisid€ mﬁ Ww
RE% —2 7§ |fwon hs\de o+ d(»{nt -

J_

W]l ||l wn] &|lwl
R

. )
%

e
o

BOSSRCAPIRINTY. LORMO ¢ scoie, S
oy o gy P "'"‘""'“*?!‘ iy s 3 ¢
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Emery Beach Profile

Préﬁl\p Name @E@ Og Date (yr/mo/dy) / D"/ 2/ q? Start Timel 020

Point l( dx (cm)

dz (cm) notes (for points at front rod and area between rods)
1% —\C —fr@ﬂT&ld@ of 4R &
2 1290 —732 adp-e ﬁf‘@wz‘?
'S | 280 —5 M
A 1310 —F

S‘mw Ot Frvmslc{ﬁc)ﬂ i pe

& | 440

LG
y 1490

be A on

eaergatidn 1l

%280 | O Tt bemntop
DalEo [—a [ v
20 | 404 —

2l | 1205

UPPer BEA e

| =10

Lax[13%0 [ =]
25| Bbo | =8
24! B1H :% |

251920 | -

261 Zh5 | Y Erorel e
IsH [ &% | -3 |-
2 %b‘r‘? —

Warer{ @




4 OUQLEAUS allu PLOLL=ave 4 agv. s UL O 3
: o Wmd Waves and thtoral Drlft Current
Profile Namem Date (yr/mo/dy}&, ___Start Time M&U’
Observers #I(Van H #2 4 Y‘dO R # W"*- f’%"M Recorder ( f J«SQ e L I
. g =
-
WIND
| Direction (pointing into wind) | | Sustained wind speed Wind gust speed
il g ) \
15‘22 | °magnetic 4 km/hour 5!42— km/hour
WAVES - Observer #1 - Observer #2 Observer #3
I Direction (pointing into waves) l86 °magnetic 1&@ °magnetic _\gé °magnetic
Breaker h‘elght estimated for %‘_‘ 1 em %& cm 25 m :
.| seaward-most breakers. o ' - - :
Period: # beconds for 10 waves ' o . : |
s stati int divided 3 : z i
‘ l::;plz(i)sss itionary Pom 1v1 e - seconds , g’cgseconds | 3 seconds g
| Surf zone width: distance from - B e
‘waterlinelt d BUNE L= I A SRR g 14
~ vraterlin to seaward most. meters | /D meters | T2 meters |
***** I Number of longshore bars % S % = 3 | ;
| Wave breaker type (check one): O plunging & spilling O surging -
LITTORALDRIFT . - Trial#l - Trial#2 Trial #3
CURRENT R o e |
Distance|float thrown offshore | 25  meters |_<SC  meters | mefers  °

" | Distance[float moves along - @4 meters ||¢ 8 meters. _@meters

1 shore in 50 seconds -

| Littoral drift speed (cm/sec) =

1 twice thé drift distance (m S L )
' ( : _ —____cm/sec ________Cm/sec cm/sec

Littoral drift direction: L&’N - as 8N o s - ,-' BN OS
-direction in which float . o
irec lo+ in which float moved OE W |oE ow OE EW
W W |




A Shorelme and processes Page 2 of 3

Beach Orientation, Beach Shape and GPS Survey,

| Profile Namgéé i 8 Date (yr/mo/dy) qg , / l/ 3 Start Tlme@ é&?

va

GPS equipment ﬂouﬁLﬂ\ e/(ﬁl Mize Recorder. P’A N l/ a Led }

v

GPS Survey: Walk along vegetation line and

wet-dry sand line 100m on either side of profile Foredunes

while recording the GPS track. -

Start time (local) jD S ? ~~~~~~ ,,a“ ........................... :
A. Start Point (degrees, decimal minutes): Q00N ____~

%éo , lat.A | long.

B. End Point (degrees, decimal minutes):

| End time (local) M l(?

lat. - . lon_g;

SHORELINE and FOREDUNE e _ 7

ORIE ATION L e o | ‘to north"a-?'-, A . tosouth.. .

Foredune trend o ' _i)_ magnetlc 23 °magnetic
. Shorehnetf_endl = A 2 _Q‘L_S_; magnetlc -23&5 magnetlc"’!

BEACH [CUSPS (if present) lower set - iipbe.ﬁse‘*

Number pf beach cusps in 50 meters 45 . . %‘M T >\

| Elevation change across beach cusp: -2 em | - é ~_em
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/”‘)..% 'Emery beach profile Page _-

EMERY BEACH PROFILE

Profile Name (7 0 Date (yr/mo/dy) élﬁ/_l’Q[Z_?;_smrt Time ||: mt/w
Back rod person %\ﬂ%&_ Back rod assistant M\ \ﬁﬁ V
Frent rod person ! Q W K Front rod assistant \Q'Vﬁﬁ\ P

Data recorderl i l )M‘“ﬂﬁ IM Observer/samplerpfS/A H

Datum d%cnptlon Eﬁﬂ[l)ma 4 K Hj ’D( ‘ M 14

ﬂ’rofile Azimuth l H ,2 (Magnetic degrees)

Sketch/Notes

’Pn)iht # dx (cm) - _dz"(cm) B tiotés (forpomtsatfront rod and areabetween fo&s)

1 0 ' o Top of datum point.
2 0 - 7 Ground surface below/above datum point
3 %% tio on t&_Uing OF [ehr(S
/T N 1055
51220 | 27 __jpack.Siie 0F fune
6 Iy A ok Nae o gunt
17 [1\20 My hACY- Side OP (*UV]\‘}“
F I3 oA (Crea- S (e QUAL T
Vi) - DYy e OF
1o 1700 | =% ,FVDVH’ s\ae OF




‘Emery'beac':h profile Page 9. of Z-

EMERY BEACH PROFILE

Profile Name EEQ D% Date (yr/mo/dy) 0’% D ZZ Start Time// :() L('d m

Point# dx (cm) dz (cm) notes (for points at front rod and area between rods)

il 270 —15 ot Qe D edunt

20 1250 | % Byt of fovedune (sodeved ma@@)'—

2 | 279 |- COL Fony-Side pfEtoreAUne (<ratr vl ‘ara<s)
[

R0 |- FontQde oF foredune (Sabered onass)
2Ys5 - Frnt S o€ dwedun@ (scatfered grasst
BS_ - f‘f# ‘5'dc 04 -('\ofeduﬂ¢(,ﬁm#efa{4/q56)
-D"m ' =10 A R - 9-45.., 434 (SCQWCA Ql’Qﬁ )
287 -y _ 114_4, (.sca#crec’ arr%)

e | =R ‘T'qy = sample. BFc éff 7'__‘;.__;"5

22

- “ 5- ~ :(“‘. - rw

<

s

Efk

Ny

*)

\eféé@‘é
A TE (12 4 lom

Nt T

mgg‘ 1
' ‘; _—

ALYV
O] W




Vi AU PIOCESSES rage 1 of 3

- - \ Wmd Waves and thtoral Drlft Current

_Date (yr/mo/dy) 73 / /O @Q

| Profile amejEéOB 'Start Time // “dam.
. |Observers #1 00w ol - ® Nigardo Rivew 43 ooorw‘r\eng mRecorder  ohn Aogiris
[ .

@dw\widheqerl f(uan /‘l‘i‘?l’@"
WIND

Directi*m (pointing into Y'Wind)» ) Sustained wind sneed Wind gust speed

\ as [_(é{—__o

’magnetic

»\l‘ Wave hre:*ker’ type (check one):

| LITTO
: ‘CURRE

" ‘Dlstance fli)at thrown offshore

[ /4,19 15

' ){m/ho_ur '

L, 39 | m/hour

A’%&p,qo

WAVES|

ObServér #1 -

Observer #2

Observer #3

Directio:i (iiointing'into waves)

(8o °magnetic

/8 d°rnagnetic.

@i °magnetic

‘ seaward-

ost breakers.

| Breaker ﬁ:ight. estimated for - |

Perlod #seconds for 10 waves |
| topasss tlonary pomt dmded
' by 10 :

~_seconds -

_ 3:7/ SeCOhdS

-Surf zone wxdth° dlstance from
_waterline to seaward most

breakers. | .. .

| e

‘meters

| Numberr.-ok longshore bars

-6

a plunging |

 opilling

O surging

Qf'f:fle. M‘)

f —

/DRIFT e

| Trial#

Trial#2

Trial #3
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