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Abstract

The primary objective of this project is to evaluate the utility of a device called the "beach

cone" in combating coastal erosion. Seven initial sites were selected for testing beach

cones in a variety of geometric configurations. Permits were obtained from the State of

Louisiana and the U. S. Army Corps of Engineers to perform the work associated with this

study. Six hundred beach cones were actually installed at six of the sites in late July and

early August, 1992. One of the initial sites was abandoned because it was found to be

unsuitable for beach cone placement. The test sites have been observed for six months

and preliminary findings indicate that beach cones accreted significant amounts of

materials along the beach of a barrier island. At other test sites, accretion rates have been

less dramatic but importantly, no significant additional erosion has occurred, which is a

positive result. It is too soon to state the categorical success of the beach cones, but results

to date are encouraging.



Executive Summary
Beach cones are hollow truncated conical structures made of lightweight concrete with a

larger diameter of about 1 m and a smaller diameter of about 0.6 m and a thickness of

about 3 cm. Each cone weighs approximately 40 kg. Beach cones are typically deployed

in a pyramid of two or three layers with a typical arrangement of two rows of six cones on

the bottom and a single row of five cones on the top layer. Pairs of cones are connected

by an interstitial "wave block" which is molded of the same concrete material to fit the

contours of the cones. Each wave block weighs about 35 kg and has a two inch vertical

hole through it so that PVC pipe can be driven through the wave block and into the

underlying media. The geometry of a pyramid of cones is such that layers of wave blocks

align so that the PVC pipe stabilizes the entire structure.

The main objective of the present study is to deploy 600 beach cones and associated wave

blocks in areas where coastal erosion has been a serious problem and to assess the utility

of these devices in combating the problem of coastal erosion. Seven potential sites were

selected and cones were installed at six of these sites; one site was abandoned since its

shoreline had no slope at all, which was found to be a requirement for effective beach

cone installation. The six experimental sites included an eroded marsh area between two

bays, the shoreline of a bayou, the shoreline of a bay, the entrance to a pipeline canal, a

second eroded marsh between two bays (the second of these was an area where more

sediment was thought to be available than for the first one), and an eroded shoreline of a

barrier island. All cones were deployed in late July and early August, 1992.

The test sites have been observed for six months and preliminary findings indicate that

beach cones accreted significant amounts of materials along the beach of the barrier island

site. At other test sites, accretion rates have been less dramatic but importantly, no

significant additional erosion has occurred. It is too soon to state the categorical success of

the beach cones, but results to date are encouraging. It is of interest to note that all of the

cones survived Hurricane Andrew intact. A portion of the barrier island adjacent to the

test site was destroyed by the hurricane. Unfortunately, the portion of the island that was

lost was the primary "control" area for the project and thus it will be difficult to judge the

ultimate success or failure of the beach cones in absolute terms since the basis for direct

measurement was lost. Other landmarks such as nearby pilings are now being used to

evaluate changes in the elevations of the test site over time.



Introduction
Coastal Louisiana has become the focus of an intense national debate concerning the

control of coastal erosion. Although there are many causes of erosion in this area, the rate

of beach and marsh retrogradation has been accelerated by man's activities. The goals of

the current project are to test and evaluate the effectiveness of a particular device call the

"beach cone" with regard to arresting erosion and possibly reversing the process by

accreting sediments. A description of a beach cone appears in Figure 1.

0.6m
(24")

..::::: .... ::: .... 0.15m
................................ (6")'...........,,*,.,.º.,..*..oi....

(40")

Weight" 40 kg (88 lb) Weight in Water: 20kg (44 lb)

Material of Construction: Lightweight Concrete

Figure 1: Schematic drawing of one beach cone.

Most often, beach cones are deployed in pyramids of two or three layers. An example of

such a configuration is shown in Figure 2. In that figure, the pyramid is three-high with

the bottom layer consisting of 15 cones with interstitial "wave blocks" that interlock

adjacent cones. The second layer has 8 cones and the top layer consists of three cones and

two wave blocks, so the entire pyramid contains 26 cones. Although not shown in the

figure, each wave block is cast with a nominal two-inch vertical hole through which PVC

pipe is driven. The geometry of the pyramid is such that the holes in the wave blocks

align vertically so that the PVC pipe can be driven directly through the pyramid and into

the sediment beneath. This gives the pyramid great stability but does not render it entirely
rigid.



Figure 2: A 3-high pyramid of 26 cones with wave blocks.

Approximately 600 beach cones, with the associated wave blocks, have been installed at

six locations within a typical barrier island/marsh ecosystem located south of Empire, LA

in Plaquemines Parish. The map of Figure 3 identifies the approximate locations of the

test sites. Note that there is no Site 5 since it was abandoned having been judged not

suitable for this study. The installed beach cones were monitored for a six month period.

This report gives details about the installation process and the results of the monitoring

through the end of February, 1993.





Project Description
The plan calls for six months of preliminary work, sixteen months of actual study at the

selected experimental sites and two months for preparation of the final report and for

dismantling of the experimental sites (if necessary). The primary objective of the study

are to assess the viability of beach cones as a coastal erosion control/reversal device.

Task 1: Preliminary studies that include the following sub-tasks:

Sub-Task 1.1: Planning and Site Selection

Involves the detailed planning and selection of specific experimental sites. These

tasks were scheduled for the first six months of the project.

Sub-Task 1.2: Permits

Involves obtaining of permits to install the beach cones at the selected sites.

Permits from the U.S. Army Corps of Engineers and the State of Louisiana were to

be obtained. A subcontractor Environmental Professionals Limited, Inc. will assist

with the obtaining of permits.

Sub -Task 1.3: Initial Ecological Survey

To be performed by subcontracting groups from Xavier University and Louisiana

State University. Purpose is to establish existing conditions of sediments and biota

at the proposed experimental sites.

Sub-Task 1.4: Environmental Report

Involves the preparation of an Environmental Report as soon as possible after

initiation of the contract.

Sub-Task 1.5: Beach Cone Installation

By the end of the first six month period, all 600 beach cones with their constituent

wave blocks will be in place at the chosen experimental sites. Several different

geometric combinations of cone installations will be u_d, including the placement

of single cones along bay shorelines and the banks of bayous and marshy inlets.



Task 2: Monitoring of the Beach Cones:

After installation of the cones, they will be observed ona frequent basis over a sixteen

month period. Physical measurements will be supplemented with both photographic and

video taped evidence of their progress towardshoreline stabilization and/or sediment

accretion. As sediments accrete, varieties of Spartina alterniflora will be planted within

the newly accreted area to further assist in the stabilization of the reclaimed marshland.

Task 3: Ecological Surveys including the following sub-tasks:

Sub-Task 3.1: Mappingof Beach Biota and Assessment of Physical-Chemical Conditions:

Involves reconnaissance mapping of beach biota and assessment of the beach/

shoreline substrate. Core samples will be taken and analyzed. This sub-task will

be performed by subcontractors from the Louisiana State University Laboratory for
Wetlands Soils and Sediments.

Sub-Task 3.2: Evaluation of Beach Biota Changes:

Involves the evaluation of beach biota changes under various field conditions that

are associated with the presence or absence of beach cones. This sub-task will be

performed by subcontractors from Xavier University.

Sub-Task 3.3: Field Testing and Selection of Alternative Biota

Involves field testing and examination of selected alternative beach/marsh biota

with the goal of finding more erosion and saline resistant strains.

Task 4: GeographicInformation System:

Numerical data involving elevation changes, biota alterations, and changes in sediment

characteristics will be maintained in a geographical information system (GIS).

Task 5: Final Report:

At the conclusion of the sixteen month study, a final report will be prepared. Also, in any

areas where it is not desirable to, leave the beach cones permanently placed, they will be
removed.



e

0

1_ 1993 1994 _ _-_
MA M J J A S ON DJ FMA M J J A S ON D!J FMA M J J A S ON _

i '.,.,-,_,, _ _ _ _i ........... _ . __J.....!....[iiiiiilL i ' i ! ,: __ ,-

1= : ................ Et

00 tI'l" ....... ' ........ ("D

r._ : i ; " 0

: I Jl (_

Note:Alltasks_reonm aheadofsche_k_

_ i i [iii!.i.i, i. _":._. _. il.i . ' __I....
............. i_ i i i ! i _.._ .- i i i i i i .i .|

...._.'i i ilI .J...i.,i!ili....i i : :_ i_ i i_i. i_______i_.

' '. 'i i i i ' i ::_'-' i i..........i......./....
i i i i i i i i i _ i i i ! i i



A detailed account of work performed toward achieving the present status of the project is

given in the following paragraphs:

1. On January 15, 1992, the P.I. and Mr. William Mouton were piloted to the

experimental sites in a small plane. Over 40 color photographs were taken of a

variety of potential study areas. These photographs were needed prior to filing

for federal and state permits.

2. On February 11, 1992, permit application was made to the Louisiana Department

of Natural Resources (DNR). This application was filed in anticipation of a

contract starting date in early March. By filing the application prior to formal

contract signing, several weeks of valuable experimental time might be gained. A

copy of the permit application is attached to this report.

3. On February 25, 1992, executives of Freeport McMoRan, Inc. (FMI) were shown

the experimental sites by the P.I. and Mr. Edward Davis (Research Assistant on

the project). Recall that FMI is a cosponsor of this work. The group spent the

prior evening at FMI's lodge in Port Sulphur, LA and proceeded to Empire, LA

at 7 a.m. where the P.I.'s boat was launched. By 7:45 a.m. the group was

observing Site 1 and the tour concluded at Site 7 at approximately 12 p.m.

4. On March 6 - 8, a reconnaissance trip to the sites was made with the P.I., Mr.

Edward Davis (Research Assistant on the project), and Mr. Noel Brodtmann of

EPL (one of the subcontractors on the project). Preliminary LORAN coordinates

were taken at each of the experimental sites. It was subseqt_ently concluded that

the LORAN unit, which belongs to EPL, was not sufficiently accurate for the

purposes of this project and a Global Positioning System (GPS) was purchased

(for $1,287) from funds earmarked as "Cone Installation and Field Travel." This

instrument is essential to proper mapping of the experimental sites prior to cone

installation and for monitoring progress of sediment accretion after cone

deployment.

5. On March 20, 1992, a 21 foot flat boat with trailer was leased for the duration of

the project for $5,640. This boat will be the primary work vessel for ferrying

personnel to the sites and for cone deployment. On March 24, this vessel was



moved from New Orleans,LA to a boat shed in Empire,LA. At that time the

boat was taken on a shakedown cruise where it performed flawlessly. The

availabilityof this vessel at an extremely attractivelease rate will allow all field

work to be performedwithin the specified budget.

6. On April 3, another reconnaissance trip was made with Mr. Brodtmann to

observe the oyster populationsat the various sites since the DNR had indicated

that a full "Oyster Assessment" was likely to be requiredprior to obtaining

permits. Subsequently, DNR did inform us that an Oyster Assessment was

needed andEPL has initiatedthis study.

7. On April 10, coworkersfromLouisiana State University(LSU) were taken to the

experimental sites by the P.I. and Mr. Davis. Below water soil core samples

were takenat all sites alongwith samplesof vegetation and above water soils. A

summaryparagraphsubmittedby the LSU personnelis attachedto this report.

8. On April 13, the Management Plan was submitted to DOE. This report was

prepared by the P.I. during the period from April 1 through the time of
submission.

9. On April 24, the P.I. and Mr. Davis accompanied Mr.Brodtmannwhere oyster

assessment was performedat Site 1, Half Moon Bay. See the attached permit

applicationfor a more detaileddescriptionof all seven experimentalsites.

10. Staring in December, 1991, forms were built by Beach Cones Research,Inc. for

makingthe beach cones and connecting wave blocks. By the end of April, 1992,

the required600 cones for this projecthad been manufacturedand are in storage

awaiting deployment.

11. The P.I. worked with a DOE support contractor in the preparation of an

EnvironmentalReport.

12. On May 1, 1992, the PI took the Xavier University coinvestigators to the test

sites where they sampled the flora and above water soils. A copy of their

summaryparagraphspertainingto their activities is attachedto this report.
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13. OnMay 4, 1992, a permitwas obtainedfrom the U. S. ArmyCorpsof Engineers.

A copy of that permit is attachedto this report.

14. On May 5, the PI met with representativesof C. L. Dill ConstructionCompany.

FreeportMcMoRan has agreedto hire Dill Constructionto transport the beach

cones from theirdock in Empire,LA to the studysites by barge.

15. A letterof "no objection" was received from the State of Louisiana,Department

of Health and Hospitals. This lotteris dated April 15, 1992 but was not received

bythe PI until May 6. A copy of this letter is attachedto thisreport.

16. On May 22 - 24, a reconnaissance trip to the sites was made by the PI and Mr.

Edward Davis (Research Assistant on the project). GPS readings and depth

soundingdata were recordeda.'Sites 6 and 7. Mr. Davis subsequently entered

these data into a geographic information system (GIS). Similar data will be

obtained for all seven sites and will constitute the baseline information priorto

beach cone deployment.

17. On June 3, 1992, Mr. Brodtmann of EPL submitted the finalized Oyster

Assessment, a copy of which is attachedto this report.

18. On June 9, 1992, a permit to proceedwith field installation of beach cones at the

proposedsites was obtained from the Coastal ManagementDivision of the State

of Louisiana Department of Natural Resources. This was the culmination of

several month's effort. A copy of the permitis attachedto this report.

19. OnJune 7 - 9, workon the initial surveyof all experimentalsites was completed.
These dataarebeing enteredinto a geographicaldatabase.

20. Furtherdiscussions were held at varioustimes with C. L. Dill Contractorsabout

transportingthe beachconesby truckfrom New Orleans,LA to Empire,LA and
thenby bargeto the experimentalsites.

21. On July 3 and 10, the PI and ResearchAssociate (RA) visited the proposed test

sites to finalize cone placementwherepossible.
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22. On July 17, the first shipment of approximately84 beach cones and 96 wave

blocks weretruckedfromthe beach cone plantin New Orleans, LA to the yardof

C. L. Dill construction company in Empire, LA. The cones and blocks were

loadedonto a 120' x 40' spudbarge.

23. On July 20, the spud barge was moved by tug boat to Site 1 (see permit

documents)and two pyramidsof 19 beach cones were installedin a gap that was
createdby erosion of the marshland.

24. On July 21, the spudbarge was moved by tug to Shell Island, Site 7 (see permit

documents), and two pyramids of 19 cones were installed in a gap in the island

that was created originallyby HurricaneJuan.

25. On July 22 a shipmentof approximately132 beachcones and wave blocks were

shippedby truckto the Dill yard in Empire.

26. One July 22 and 23, the PI and RA assisted FreeportMcMoRan personnelwith

the filming of the proposedexperimental sites and other subjects to be used in a

television commercial. FreeportMcMoRanis ajoint sponsor of this projectand

their involvement was based on their ability to use project activities in their
commercials.

27. OnJuly 24 and 25, seven pyramidsof 19cones were constructedin BayouCook,

Site 2 (see permit documents). Five pyramids were placed in frontof a lagoon

that has grownby a factor of 10 in the past five years due to marsh erosion. The

othertwo pyramidswere builtin front of a gap in the marshcreated originally by

a marshbuggy (associated with oil and gas exploration)and which has enlarged
considerablywithin the last 10years.

28. On July 27 a shipmentof approximately132 beach cones and wave blocks were

shippedby truckto the Dill yardin Empire.

29. On July 28 approximately30 beachcones and wave blocks were laid single file
arounda rapidlyerodingmarsh area at Site 2.

12



30. On July 29, the remainderof the cones and wave blocks on the spud barge were

unloaded at Site 3, North Shore of Bastian Bay (see permitdocuments) and at
Site 7, Shell Island.

31. On July 30, one pyramidof 19 cones was constructedat Site 3 and a single file

zig-zag arrangementwas started at Site 7. On this same day, a shipment of

approximately84 cones were shipped to the Dill yard and loaded onto the spud

barge.

32. One July 31, the 84 cones were unloadedon the shore at Site 7 and the zig-zag

was completed.

33. On August3, the remaining252 beach cones were loaded onto trucks, delivered

to the Dill yard and loaded onto the spudbarge.

34. On August4, cones were off-loaded at Site 7 where an additionalpyramidof 19

cones was constructedalong with a "triple"of 38 cones.

35. On August 5, two pyramids of 19 cones were installed at Site 6, North Shore of

Shell Island Bay (see permitdocuments).

36. On August 6, approximately20 cones were installed in a single file manneralong

the shoreline of a cove at Site 4, Single PipelineCanal (see permit documents).

37. On August7, the remainderof the cones were off loaded and installedsingle file

along the shorelineof Site 2.

38. Reconnaissancetripsweremade to the sites on August 11 - 12, August 19.

39. A reconnaissance trip was made to the sites on August 29, just after Hurricane

Andrew. It was encouraging that all cones were still in place except for a very

few at Site 7 (Shell Island), which had simply moved a few yards. On the other

hand, an entire segment of Shell Island just to the East of the test site had

disappeared. This was most distressingsince that piece of the island represented

ourcontrol area for elevations, it will now be impossibleto precisely measurethe

changes in elevation at Site 7. However, suitable approximationscan be made

13



from other reference points, such as pilings, that were not disturbed by the
Hurricane.

40. Reconnaissance excursions were made to the sites on September 8, 15, and 25.

The September 25 trip was after a strong Northeasterly storm and showed a

significant buildup of shell and sediment at the Easternmost end of the Shell

Island test site. The shell and sediment appear to have come from that which

washed away during Hurricane Andrew from a portion of the island where no

beach cones were deployed.

41. On October 16, a reconnaissance trip was made to the experimental sites. Since

the tide was high, we could only wade in several inches of water to try to observe

the state of the beach cones. All cones appeared to be in their proper place. It

was not possible to observe any accretion but clearly no erosive effects had taken

place.

42. On October 30, another reconnaissance trip was made to the experimental sites.

Weather conditions similar to those of October 16 existed and prevented any

detailed observation of progress or lack thereof.

43. On November 6, a reconnaissance trip was made to the experimental sites. Since

the tide was high and the temperature was low, we could only visually observe

the state of the beach cones. It was not possible to observe any accretion but

clearly no erosive effects had taken place.

44. On November 13, a reconnaissance trip was made to the experimental sites.

Once again the tide was high and it was very cold, so we could only visually

observe the state of the beach cones. The water was murky and it was impossible

to draw any conclusion about the status of the project.

45. On November 27, a reconnaissance trip was made to the experimental sites.

Finally conditions were such that we could observe that status of each site. No

noticeable changes were observed at Sites 3, 4, and 6. There was a noticeable

buildup of shells on the South side of the pyramids at Site 1 (Half Moon Bay)

and on the shore side of some of the pyramids at Site 2 (Bayou Cook). At Site 7

(Shell Island) there was an impressive buildup of primarily shell on the North

14



side of the experimental area (on the bay side rather than the sea side). We

attribute this to strong Northerly winds that would normally push this material to

the sea side. The beach cone installation prevented this movement and trapped
the shells, which is the desired effect.

46. On December 4, a reconnaissance trip was made to the experimental sites. Tide

and wind conditions were not highly conducive to observation of the beach cones

but there appeared to be no noticeable change since the November 27 trip.

47. On December 10, a cursory survey of the Shell Island site was made. Based on

the level of the PVC pipes driven to hold down the beach cone pyramids and on

notes made during the installation period of late July and early August, 1992, a

rectangular area behind the cones (on the Bastian Bay side) measuring

approximately 25 feet by 40 feet has accreted to a height approximately 16

inches above its original level.

48. On December 26, a reconnaissance trip was made to the experimental sites.

Crude surveys at the Half Moon Bay site indicated a buildup behind the two

pyrpmids of an area approximately 5 feet by 20 feet to a height about six inches

above the original. At the Bayou Cook site, there was a noticeable

accretion behind two of the seven pyramids similar in dimensions to the Half

Moon Bay site. Tide conditions did not allow measurements near the other five

pyramids in Bayou Cook.

49. On January 9, a reconnaissance trip was made to the experimental sites. The tide

and wind was high and the temperature was low. The beach cones were not very

visible at Shell Island but were easy to see but under water at the other sites. No

major changes could be observed at any of the locations.

50. On January 18, a reconnaissance trip was made to the experimental sites. Once

again the tide and was high and the temperature was low, so we could only

visually observe the state of the beach cones. The water was murky and it was

impossible to draw any conclusion about the status of the project.
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51. On January 25, a reconnaissance trip was made to the experimental sites.

Conditions still were not conducive to quality observations. However, no major

changes could be observed.

52. On February 2, a reconnaissance trip was made to the experimental sites. The

tide and wind was high and the temperature was low. The beach cones were not

very visible at Shell Island but were easy to see under the water at other sites. No

major changes could be observed at any of the locations.

53. On February 19, a reconnaissance trip was made to the experimental sites. The

tide and temperature were low. Additionally, the water was not very clear, so

careful observations were not possible.

54, On February 26, a reconnaissance trip was made to the experimental sites with

the express purpose of performing a survey at Shell Island with a surveyor's

level. Our crew of the P.I. and four graduate assistants went to the site at 8 a.m.

and began to set up for the survey. When the P.I. checked the water temperature

and realized that at least one person would have to get into the water, and

considering a very strong northwesterly wind, the survey was canceled and

rescheduled for April when weather conditions should improve.

16



Planned Activities
As indicted in Figure 4, the primary activity of the project over the next ten months is to

continue to monitor the experimental sites. We will continue to occasionally take

samples of sediments and flora to have them analyzed by the LSU and Xavier

subcontractors. Beginning in January of 1994, the final report will be prepared.

Summary
The primary objective of this project is to evaluate the utility of a device called the "beach

cone" in combating coastal erosion. Seven initial sites were selected for testing beach

cones in a variety of geometric configurations. Permits were obtained from the State of

Louisiana and the U. S. Army Corps of Engineers to perform the work associated with this

study. Six hundred beach cones were actually installed at six of the sites in late July and

early August, 1992. One of the initial sites was abandoned because it was found to be

unsuitable for beach cone placement.

The test sites have been observed for six months and preliminary findings indicate that

beach cones accreted significant amounts of materials along the beach of a barrier island.

At other test sites, accretion rates have been less dramatic but importantly, no significant

additional erosion has occurred, which is a positive result. It is too soon to conclude the

categorical success of the beach cones, but results to date are encouraging.
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• STATEOFLOUISIANA
' STATELANDOFFICE

NOTICEOFAUTHORIZATION

A PERMIT TO Place beach cone pyramids under high waterline Sept. 30, 1992

AT See attached application

HAS BEEN ISSUED TO Tulane University ON sept. 30, 19 92
Chemtcal Eng. Dept. EXPIRESSept. 30, 1994

ADDRESS OF PERMITTEE Tulane University

New 0r]sans, Louisiana _,____j __L _.I-I.GLENKENT"-

PERMIT NUMBER B-12 _.j__ I(_

THIS PERMIT MUST BE CONSPICUOUSLYDISPLAYEDATTHE SITE OF WORK
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CLASSB PERMIT NO.-__

CONSTRUCTAND/OR MAINTAIN BULKHEADSAND
FLOODPROTECTIONSTRUCTURES UNITED STATES OF AMERICA

BETWEEN Tuleu_eUn:Lt-e_ity STATE OF LOUISIANA

pl,_,+,am_,,m 'p.r_.h Qo_.,'_rnment PARISH OF Plaquemines

AND STATE OF LOUISIANA BODY OF WATER Gulf of Yaxico/Shell

Island Bay/Bay Bastian/Bayou Cook

BE IT KNOWN AND REMEMBERED,that on the dates end before the several Notaries
Public or other authorltleenamed below, there personallycame and appearedthe under-
signedpartles who declaredend acknowledgedseparatelyto eachof sald Notarles, as
follows:

A permit contract Is enteredInto on thisthe .Z_Lh:Iey of July

199.2_.2,by end between the State of Louisiana,representedby H. Glen Kent end

TttlaneUniversit_ (VictorJ, Law, Principal In_stigator) ,
(print or type full name)

a residentof Chemical Enqineerlng Dept., _ _rleans, IA 70118 ,(504) 865-5773
(street end city) (telephonei

Orleans , Perish,Louisiana,hereinafterreferredas PERMITTEE:

8y virtue of R. S. 41:1131, et eeq., endupon the terms end conditionsof the
Rulesand Regulationsadoptedthereunderend this contract, a permitle grantedto
PERMITTEEfor the constructionof e bulkheador other type structure in the manner,
place, end to the extent specifiedin the plansattached heretoand describedbriefly
as follows:

Place beach cone pyramids under high water line at locations indicated
on the attadled map. _he objective is to study the effectiveness of beach
coneswith zecjazdto cuzC_lLzRcoastal ezosLxxz.

In consideration for this permit to con•truer a bulkheadorother type
structurePERMITTEEherebyagrees:

A. To comply with ell applicablelaws, R. S. 41:1131, et aeq.0end the Rulesand
Regulationsadoptedthereunder;

B. That this permit shallbe effective for • periodof two veers from the
29 l_h day of Jzz]v ,19__Z_, to the same day, 18 q/L;

C. That upon termination of the permit, no further reclamationshallbe done
except by Issuanceof s new permit In accordancewith law;

D. That this permit in no way vests any right, title or interest in PERMITTEE,
which can be accomplishedonly in accordancewith law;

E. That within sixty (80) days of the completionof the reclamationor
terminationof tho permit (if only partial reclamationhas beeneffected) PERMITTEE
shallprove the extent of reclamationas providedby the Regulations;

F. That PERMITTEEshallhold the State of Louisianaand,heragenciesend
subdivisionsharmlessfor all aota or omissionsIn reclaimingand maintainingeroded
landsand constructingor maintainingany struotureeand bulkheadsthough the permit "
for the same subsequentlyexpiresor la revoked;PERMII"rEEaesumearesponsibilityfor
ell developmentand constructionend for the conditionend operationof thepremises,
endagreesto Indemnifythe State end ellof its agents,servantsandemployeesagainst
andfrom any and ell claims,demands,causesof action, costs and expenseson account
of or in any way arising out of thispermit or the negligenceor act or actsof
omissionof commissionof PERMITTEEinfurtherance of this permitor otherwise;

G. That activities by PERMITTEEshallnot create a hazardor obstructionto
navigationor imposeundueor unreasonablerestraintson State orpublic right;

H. And the failureto substantiallycomplywith the Rulesand Regulationsor



' appllcehlelaw shallresult inrevocationof thispermit and all rightsgranted
hereurder.

THUS EXECUTEDAND SIGNED, in triplicate,at _821 Ba_nne street

o New Orleans Pariahof Orleans , Louisiana,on the

29th day of July ,19 92., by Victor J. Law ., :

before me, H. Lloyd Bowers . , a Notary Publicdulycommissioned

end qualifiedin and for the Parishof Orleans , Louisianaand

in the presenceof _ Ga.t.1 Howard and__ Judy Ward ,

competent witnesses,after du_lzadi_lg of the whole.

,_- _

Notary_ublic

THUS EXECUTEDAND SIGNED, intriplicate, at BatonRouge, Parishof EastBaton

Rouge,Louisiana,on the 6th day of .... August ,19 92, by STATE

OF LOUISIANA, representedby H. GLENKENT (STATELAND OFFICE),all before me,

Gerald P. Thertot., a Notary Publicdulycommissionedand qualifiedin and for the

Pariahof EastBatonRouge,Louisiana,and inthe presenceof Cher.vl A. Hebert

and Harcte Suacter , competentwitnesses, after duereadingof the

whole.

WITNESSES: STATE OF LOUISIANA

j" /

• I_1.Glen Kent _/

State LandOffice

/ ..
Notary Publlc

APPRO_S TO F_/_ AND LEGALITY:

Attorney General

State of Louisiana



THUS EXECUTED AND SIGNED, in triplicate, at New Orleans,

Louisiana, Parish of Orleans, Louisiana, on the 29th day of July,

1992, by Luke A. Petrovich, Parish President for the Parish of

Plaquemines, before me, W. Lloyd Bowers, a Notary Public duly

commissioned and qualified in and for the Parish of Orleans,

Louisiana and in the presence of Judy Ward and Gall Howard,

competent witnesses, after due reading of the whole.

W_NESSES:

___ _J_/_ PLAQUEMINES PARISH GOVERNMENT

_il How_ _ " ") _ak_s_ PrPesident

w N_Y _LIC



DEPARTMENT OF NATURAL RESOURCES
COASTAL MANAGEMENT DIVISION

P. O. BOX 44487
BATON ROUGE, LOUISIANA 70804-4487

(504) 342-7591 D23

COASTAL USE PERMIT/CONSISTENCYDETERMINATION

C,U.P. No. P920100

C.O.E. No. NOD-22

NAME AND ADDRESS: DR. VICTORLAW, Ph.I).: Attn: Bud Br'odtmann, c/o EPL, Inc.,
4813 t_. Napoleon Ave., Hetairie, LA 70001

LOCATION: SEE NEXTPAGE

PROJECTDESCRIPTION: SEE NEXT PAGE

In accordance with the rules and regulations of the Louisiana Coastal Resources Program and Louisiana R.S. 49, Sections213.1
to 213.21, the State and Local Coastal Resources Management Act of 1978, as amended, the permittee agrees to:

1. Carry out or perform the use in accordance with the plans and specifications approved by Department of Natural
Resources.

2. Comply with any permit conditions imposed by the Department of Natural Resources.
3. Adjust, alter, or removeany structure or other physicalevidence of the permitted useif, in the opinion of the Departmentof

Natural Resources,it proves to be beyond the scope of the use as approved or is abandoned.
4. Provide, if required by the Department of Natural Resources, an acceptable surety bond in an appropriate amount to

ensure adjustment, alteration, or removal should the Department of Natural Resourcesdetermine it necessary.
5. Hold and save the State of Louisiana, the local government, the department, and their officers and employees harmless

from any damage to persons or property which might result from the use, Including the work, activity, or structure
i_rmitted.

6. Certify that the use hasbeen completed in an acceptable and satisfactory manner and in accordance with the plans and
specifications approved by the Department of Natural Resources. The Department of Natural Resources may, when
appropriate, requiresuch certification be given by a registered professionalengineer.

7. All terms of the permit shall be subject to all applicable federal and state laws and regulations.
8'. This permit, or a copy thereof, shall be availablefor inspection at the site of work at all times during operations.
9. The applicant will notify the Coastal Management Division of the date on which Initiation of the permitted activity

described under the "Coastal Use Description" began. The applicant shall notify the Coastal Management Divisionby
mailing the enclosedgreen Initiation card on the date of Initiation of the coastaluse.

10. Unless specified elsewhere in this permit, this permit authorizes the initiation of the coastal use described under "Coastal
Use Description" for two years from the date of the signature of the Secretary or his designee. If the coastal use is not
initiated within this two year period, then this permit will expire and the applicant Will be required to submit a new
application. Initiation of the coastal use, for purposesof this permit, means the actual physical beginning of the use c
activity for which the permit is reqJIred. Initation does not include preparatory activities,such as movement of equipmen_
onto the coastal use site, expenditure of funds, contracting out of work, or performing activities which by themselvesdo
not require a permit. In addition, the permittee must, in good faith and with due diligence, reasonably progress toward
completion of the project once the coastal use has been initiated.

11. This Coastal Use Permit authorizes periodic maintenance, but such maintenanceactivities must be conducted pursuantto
the specifications and conditions of this permit.

12. The following special conditions must also be met in order for the use to meet the guidelines of the Coastal Resources
Program:
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C.U.P.No. P920100

C.O.E. No. NOD-22

LOCATION: PLAQUEMINESPARISH,LA: Sec• 41, T20S-R28E, northeastshorelineof
Halfmoon Bay betweenLat. 29°21'28"N,Long• 89°37'48"Wand Lat. 29°21'14"W, Long•
89°37'44"W (Site No. 1); Secs. 4, 5, 8, and 9, T21S-R28E, east banklineof Bayou
Cook betweenLat. 29°20'00"N, Long. 89°38'28"W and Lat. 29°19'45"W, Long.
89°38'32"W (Site No. 2), and north shoreline of Bastian Bay between Lat.
2g°1g'45"N,Long. 8g°38'42"Wand Lat. 29°19'34"W, Long. 89°38'20"W (Site No. 3);
Secs. 7 and 8, T21S-R21E,west shorelineof Bastian Bay at Lat. 29°19'19"N, Long.
89°39'34"W (Site No. 4), and betweenLat. 29°18'34"N, Long. 89°40'05"W and Lat.

• 0 0 I29°18'33"W, Long 89 4 05"W (Site No. 5), Sec. 21, 1S-R28E, north shoreline ofT2
Shell Island Bay between Lat. 29°17'14"N, Long. 89°38'30"W and Lat. 29°17'22"W,
Long. 89°37'50"W (Site No. 6); and Secs. 19, 20, 28, 29, 33, 34, and 35, T21S-R28E,
south (Gulf of Mexico)shoreline of remnants of Lanaux Island (Shell Island)
between Lat. 29017'16''N, Long. 89040 '12''W and Lat. 29015'15''N, Long. 89o36'30''W
(Site No. 7); approx. 6 mi. southwest of Empire, LA, oyster lease area.

PROJECT DESCRIPTION:
Proposalto installglass fiber-reinforcedconcrete "beach cone" erosion control
modules along differenttypes of shorelinesat seven study sites in the vicinityof
Bastian Bay. The objectives of the proposed study are to determine the
effectiveness of the "beach cone" erosion controlmodules in providingprotection
from shorelineerosionand inducing the accretion of water-borne sediments to
rebuild shorelines, as well as to assess their effect on adjacentshorelines, and
to define the hydrodynamicsof the modules by in-the-fieldmonitoring• All study
sites will be locatedin shallowwater between2.0 ft. and 3.0 ft. MSL. All study
sites will be approx.15 ft. wide and have the followingapprox,lengths: Site No.
1, 1500 ft.; Site No. 2, 2500 ft.; Site No. 3, 2500 ft.; Site No. 4, 500 ft.; Site
No. 5, 600 ft.; Site No. 6, 5000 ft.; and Site No. 7, 27000 ft. Spacing of the
"beach cone" erosioncontrolmodules within Site Nos. I through6 will be no less
than 100 ft. apart, and within Site No. 7 the spacing will be no less than 1000 ft.
apart. Precise locationsfor deploymentof the moduleswithin each of the study
areas will be determinedon the basis of field surveys, includingsoil boringsand
identification of water bottom conditions• Each array of moduleswill be marked
with 2 in. diameterwhite PVC pipe fitted with reflectivetape and an 11 in. x 17
in. reflective sign to identify their locationsand to alert boaters of their
presence• Monitoringand evaluation of the study sites shall be conducted
frequently for a period of at least two years after deploymentto evaluate the
effectivenessof the modules at the points of deploymentand on adjoining and/or
adjacent shorelines, and the effectiveness of differing orientationsand/or
geometricpatternsof placementof the modulesat the study sites Any modules
found to be ineffectiveor to be exacerbatingshorelineerosionat any study site
nd/or adjoiningshorelineswill be promptly removed and properly disposed of.
here are oyster leases in the vicinity of the proposedwork.
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C.U.P.No. P920100

C.O.E.No, NOD-22

a. That the applicant shal] insure that a]l sanitary sewage and/or related
domestic wastes generated during the subject project activity and at the site,
thereafter, as may becomenecessary shall receive the equivalent of secondary
treatment (30 mg/l BOD=;30 mg/1 TSS)with disinfection prior to discharge into
any of the streams or ltdjacent waters of the area or, in the case of total
containment, shall be disposed of in approvedsewerageand sewagetreatment
fact]tties, as is required by the State Sanitary Code. Suchopinion as may be
served by those commentsoffered herein shall not be construed to suffice as
any more formal approval(s) which maybe required of possible sanitary detai]s
(i.e. provisions) scheduled to be associated with the subject activity. Such
shall generally require that appropriate plans and specifications be submitted
to the Department of Health and Hospitals for purposeof review and approval
prior to any utilization of such provisions.

b. Shorelines that becomeincreasingly eroded as a result of deployment of these
beach conemodulesshall be stabilized by methodsother than bulkheading (i.e.
rip-rap, matting material, or natural vegetation). This condition does not
preclude the necessity of obtaining a separate Coastal Use Permit, shouldone
be required, for such shoreline stabilization activities.

c, Applicant shall remove and promptly dispose of any modules found to be
ineffective or to be exacerbating shoreline erosion at any study site and/or on
adjoining shorelines.

d. That a permit is received from the Division of State Lands prior to the
initiation of construction and that a lease is obtained from the State Land
Office at the completion of construction.

e. All beachconemodulesand study site markers shall be removedwithin 120 days
of abandonmentof the facilities for the herein permitted use unless prior
written approval to leave such structures in place is received from the Coastal
ManagementDivision, This condition does not preclude the necessity for
revising the current permit or obtaining a separate Coastal Use Permit, should
one be required, for such removal activities.

f. The following provisions are required by the Louisiana Departmentof Wtldltfe
and Fisheries (LDWF)to protect the oyster resources of Basttan Bay. Dr. Victor
Law, Ph.D. shall adhere to these provisions:

1) The permtttee shall provide notification of the proposedactivity to any
oyster lease holder who may be affected by it prtor to commencementof the
activity. Copies of notification letters sent to the oyster lease
holder(s) shall be provided to the Coastal ManagementDivision prior to
commencementof the activity.
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C.O.E. No. NOD-22

2) Applicant is subject to all applicable state laws related to damageswhich
are demonstrated to have been caused by this action.

3) Applicant shall make every possible effort to avoid crossing current
oyster l eases.

4) Applicant shall, to the maximumextent possible, avoid crossing both
living and non,_llvtng reefs on state owned water bottoms when choosing a
route to and from the proposed locations.

g. It) This permit _utho.rl.zes the initiation of the Coastal Use described under
Coastal Use Description for two years from the date of the signature of the

Secretary or his designee. Initiation of the Coastal Use, for purposes of this
permit, means the actual phystca] beginning of the use or activity for which
the permit is required. Initiation does not include preparatory activities,
such as movementof equipment onto the Coastal Use site, expenditure of funds,
contracting out of work, or performing activities which by themselves do not
require a permit. In addition, the permittee must, in good faith and with due
diligence, reasonably progress toward completion of the project once the
Coastal Use has been initiated. If the Coastal Use is not initiated within
this two year period, an extension may be granted pursuant to the requirements
contained in the Rules and Procedures for Coastal Use Permits (Title
43:I.723.D.). Please note that a request for permit extension MUSTbe made no
sooner than 180 days and no later than 60 days prior to the expiration of the
permit.

(ii) The expirationdate of this permit is five (5) years from the date of the
signatureof the Secretaryor his designee.

(iii) Upon expiration of this permit, a new CoastalUse Permit will be
requiredfor completionof any unfinishedor uncommencedwork items and for any
maintenance activities involving dredging or fill that may become necessary.
Other types of maintenanceactivities may also require a new Coastal Use
Permit.

h. The permitteeshall allow representativesof the CoastalManagement Divisionor
authorizedagentsto make periodic, unannounced inspections to assure the
activitybeing performedis in accordancewith the conditionsof this permit.
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I. In order to ensure the safety of all parties, the permitteeshall contactthe
LouisianaDOTTIE System (I-800-272-3020)a minimum of 48 hours prior to the
commencementof any excavation (digging,dredging,jetting,etc.) or demolition
activity.

j. It is requestedthat the applicantprovidea copy of any progress and final
reports on this study effort, as well as a reprintof any scientific paper
publishedon the study, to Mr. Rocky Hinds, Departmentof Natural Resources,
Coastal ManagementDivision,P.O. Box 44487, Baton Rouge, LA 70804-4487and Mr.
Fred Dunham,Departmentof Wildlife and Fisheries,EcologicalStudies, P.O. Box
98000, Baton Rouge, LA 70898-9800.

Byacceptingthispermittheapplicantagreesto itstermsandcondltioqs_

I affixmysignatureand issuethispermitthis day o _ ,19

DEPARTMENTOF NATURALRESOURCES

TERFIYW_OWEY, C)iREC'_5"R

CoastalManagementDivision -l[

ThisagreementbecomesbindingwhensignedbytheDirectorof the
CoastalManagementDivision,Departmentof NaturalResources.



ENVIRONMENTAL PROFESSIONALS LTD
4813 W. NAPOLEON AVENUE

METAIRIE, LOUISIAN'A 70001

Approved By:
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NOTE 1. _Beach Cone" erosion control modules will be evaluated in

7 study areas. Within each study area one or more arrays
of the beach cones will be installed to study the effect
of differing orientations and/or geometric patterns.

NOTE 2. Spacing of beach cone arrays within study areas 1 though 6
will be no less than about 100 feet apart.

NOTE 3. Spacing of cones along the Gulf shore of Shell Island
remnants (study area 7) will be no less than about 1000
feet apart.

NOTE 4. Effectiveness of the beach cones will be monitored

frequently; during the two-year study. Applications
deemed to be exacerbating shoreline loss will be removed
properly and promptly.

NOTE 5. White, 2" diameter PVC pipes fitted with reflective tape
will be used to mark the installations of beach cones.
Each array's locations will also be protected with an 11"
x 17" reflective sign identifying the array's location and
warning boaters of the installation.

NOTE 6. Precise locations for deployment of beach cones within
each of the seven study areas will be determined based on
detailed field surveys including soil borings and
identification of water bottom conditions.

NOTE 7. Please note on sheet 2 of 4 typical plan view of beach
cone deployment relative to distance from shoreline and
relationship to MHW and MLW levels.

NOTE 8. The approximate length and width of each study area is as
follows:

Site 1: 1,500 ft. x 15 ft.
Site 2: 2,500 ft. x 15 ft.
Site 3: 2,500 ft. x 15 ft.
Site 4." 500 ft. x 15 ft.
Site 5: 600 ft. x 15 ft.

Site 6: 5,000 ft. x 15 ft.
Site 7:27,000 ft. x 15 ft.



DEPARTMENT OF THE ARMY
NL_N ORMr.ANS oIIrrRIcT. _ OF KNGINKIER_

P._ BOX IK_e?

NEW ORLEANtL I,.QUBtANA 701_,,o2e7

ma_vvo May 4, 1992ATTINlION OFz

Operations and Readiness Division
Eastern Evaluation Section

SUBJECT: Final Determination of Eligibility Under 1_OD-22

Dr. Victor Law, Ph.D.
School of Engineering, Chem. Eng. Department
332 Lindy Boggs Building, Tulane University
New Orleans, Louisiana 70118-5674

Dear Dr. Law:

This letter constitutes a Final Determination of Eligibility.

The final determination is as follows=

a. The proposed work, shown on the attached drawings, is
i authorized under NOD-22 provided that all conditions of the permit

are met.

b. Prior to commencing work on your project, you must obtain
approvals from state and local agencies as required by law and by
terms of this permit. These approvals include, but are not
limited to, a permit or waiver from the Coastal Management

Division of the Louisiana Department of Natural Resources a water
quality certification from the Department of Envlronmental Quality
of the State of Louisiana, and approval from the State Land
Office.

c. If the permitted project requires additional structures or
facillties not expressly permitted herein, you must obtain a
separate approval from this office for any additional structures
or facilities not shown on the attached drawings.

d. No work may be performed between May i and July 15 of any
year at site number 7, to protect the bird rookeries in the area.

e. Your use of the permitted activity must not interfere with
the public's right to free navigation on all navigable waters of
the United States. ".

f. You must install and maintain, at your expense, safety
lights, signs, and/or markers identifying the beach cone
locations.



g. If the beach cones are found to be ineffective or to be
exacerbating shoreline erosion at any study site or on adjoining
shorelines, they will be removed and properly disposed of.

h. Your Department of the Army permit authorization number
for this project is GP920100.

Sincerely,

Ronald J. Ventola

Chief, Regulatory Functions Branch

Attachment

Copies furnished: w/attachment

U.S. Fish & Wildlife Service
825 Kaliste Sa!oom Road

Brandywine II, Suite 102
Lafayette, LA 70508

National Marine Fisheries Service
c/o LSU Center of Wetland Resources
Baton Rouge, LA 70803-7535

U.S. Environmental Protection Agency
Federal Activities Branch (6E-FT)
1445 Ross Avenue
Dallas, TX 75202-2733

LA Dept. of Natural Resources
Coastal Management Section
P. O. Box 44487

Baton Rouge, LA 70804-4487

Dept. of Environmental Quality
Office of Water Resources
P. O. Box 82215

Baton Rouge, LA 70804-2215

Division of Historic Preservation
P. O. Box 44247

Baton Rouge, LA 70804-4247
"

LA Dept. of Wildlife & Fisheries
Ecological Studies Section
P. O. Box 98000

Baton Rouge, LA 70808-8000

U.S. Coast Guard

8th Coast Guard District (OAN)

Hale Boggs Building
500 Camp Street
New Orleans, LA 70130



Appendix B

Annual Report from Louisiana State University
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COI_ PROJECT

Year I Progress Report

Submittedby

R.D. DeLaune, C.W. Lindau, and S.R. Pezeshki

Wetland Biopoc_ Institute

Center for Coastal, _uLte_ Env]mnmemalResourcesuav_
BatonRouL_, I_ 70803



: SITE CHARACTERIZATION

The first year effort was directedat providing bac_und dataon chemical and

physical characteristics of sediment prior to cone placement. Sediment (cores and

surface) and plant materials collected near cone sites located in Plaqumine Parish,

Louisiana were characterized for elemental content and sedimentation rates. The

sampleswere collected severalweeks priorto cone placement.

Ten cm diameter cores takenfrom selected sites in Springof 92 were sectioned

into 3 cm incr,.anent, dried and t37Cs activity quantified using a Germaniumdetector

and multi-channel analysis profile distribution of t37Cs and used to estimate

sedimentation rates (Delmme et al. 1978). Surface sediment was collected with the aid

of a Peterson dodge. Vegetation sampleswere collected randomlyfrom marshsites in

vicinity of the sites in which the cone were subsequently installed. Total element

content in surface sediment and in marshvegetation near the cone displaced site were

determinedby acid digested and ICPanalysis (Plumb 1981).

Results from t_TCsprofiled distributionindicated rapidrates of sedimentationat

the two marsh sites sampled _ig. la & Ib). At site 2, the rate was greater than I

cm/year. This actual sedimentationrate could not be calculatedbecause the 63 horizon

(years of maximum :37Csfall-out) was not reached. The marshat site 3 (which the 63

marsh horizon was evident) indicated a sedimentation rate of 1.3 cm/year. The

sedimentation obtained from the 2 core rates would not compensate for reported

subsidenceor submergencemtm reportedfor this area of the Mississippi River deltaic

plain. Comlmed to mbmergonco, the sedimentation rate suplg_ the rapid rate of

marshdeteriorationin this particulararea of coastal Louisiana.
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Sedimentationratewas difficult to determinein the core collected from the bay-

bottom (Figs. Ic - If). The sediment physical chamct_stics (sand and shell fragment)

at sites 2, 3, and 6 did not retain sufficient 137Csto estimate sedimentationrates. Site

$ was the only core in which we are able to obtain an adequate 137Cs profile

distribution. Using the 63 markerwe estimatesedimentationto be approximately0.70•b ..

cm/year at site 5, a ratealso considerablyless than subsidencein the area.

memental content of plant tissue were determinedat five marsh sites (Table I).

These concentrationswill be comparedto the elemental contentsof tissue of any marsh

vegetation colonizing each site if sufficient sedim_t is trappedby the cones to support

vegetation.

Elemental content of bottom sedimentof the sites 0 locations at each site) was

characteristicfor the sediments in the area (Table 2). The chemical and physical

properties of the sediment retained by the cones will be comparedto these baseline

sedimentanalysis. The collected sedimentarecurrentlybeing analyzed for particle size

distribution(sand, salt, and clay) which will be compared to distributionof sediment

trappedbythecones.

The present data will provide the baseline information on plant-sedimenton

each site which will be used to comlmresediment-v_etaflon relationshipson these site

as affected by cone placement. The potential changes in soil characteristics and

vegetation stn_ural/compositional changes will be forth_ preserved as the research

project continues. A second trip is being planned (Spring 93) for collecting and

analy'a_g sediment trapped in the cones on each site. The sediment will be

characterizedand comparedto the presentbaseline sedimentdata.
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depth dry wt. area pc! section

1 -3.000 213.487 283.000 60.126
2 -8,000 167.476 141,000 29,987
:S -0,000 248,888 332.000 70.537
4 -12.000 171.804 234.000 49.718
5 -18.000 184.213 309.000 68.6§0
iS - 18.000 197.284 287.000 60.97is
7 -21.000 149.993 237.000 80.353
is -24.000 173.847 31is.000 67.137
9 -2is,O00 130.i884 229.000 48.653



• (sire3n.m)
t

depth dry wt. area pal uetlon

1 -3.000 207.539
2 -6.000 179.400 179.000 38.030
3 -9.000 187.800 225.000 47.803
4 -12.000 t88,300 203.000 43.129
8 - 15,000 226.300 264.000 86.089
8 -18.000 213,700 268,000 58.939
7 -21.000 233.400 258,000 84.390
8 -24.000 195.100 233,000 49.803
9 -27.000 239.400 399,000 84.772

10 -30.000 223.900 375.000 79.873
11 -33.000 208.700 290.000 61.813
12 -38.000 219.500 484.000 102.831
!3 -38.000 388.800 518.000 110.054
14 -41.000 112.000 490.000 104.105



' ($i_e 2 Bay bottom)
6 "

depth dry wt. ares poi Notion

1 -8.000 191.048 4.000 0.880
| -8.000 118.881 20.000 4.249
3 ,g.o00 124.201 43.000 9.138
4 -12.000 108.218 32.000 0.700
5 -1S.O00 130, _120 25.000 5.311
tl -t8.000 124.934 33.000 7.011
7 -21.000 102.905 88.000 18.272
Ill -24.000 85.803 36.000 7.849
0 -27.000 38.000 8.073

10 -30.000 48.000 10.198
i 1 -33.000 78.098 29.000 8.181
12 -38.000 110.930 50.000 10.823
13 -3g.O00 110.(118 0.000 0.000
14 -42.000 183.144 0.000 0.000
18 -45.000 147.503 0.000 0.000
16 -48.000 145.349 43.000 0.136
17 -81.000 171.403 36.000 7.649
18 .54.000 80.869 39.000 8.286
10 -87.000 83.088 46.000 9.773
20 -80.000 120.020 4.000 0.880
2 ! -83.000 127.830 38.000 7.649
22 -88.000 12t.290 45.000 0.501



• ($1m3 my bomb)
qb

depth dry wt. area pci seotion

1 -3.000 202.320 36.000 7.649
| -8.000 170.456 24.000 5.099
3 -9.000 136.174 11.000 2.337
4 -!2.000 183.187 41.000 8.711
8 - t 8.000 222.078 0.000 0.000
8 - 18.000 152.422 7.000 1.487
? -21.000 108.388 23.000 4.887
8 -24.000 145.746 41.000 8.711
9 -27.000 208.107 72.000 15.297

10 -30.000 202.8!0 38.000 7.849
11 -33.000 179.837 44.000 9.348
12 -38.000 183.858 5.000 1.062
13 -39.000 15a.288 24,000 8.099
14 -42.000 228.491 8.000 1.278



y .,

• (si,e 5naybonmn)

depth dry wt. area pci section

1 -3.000 101.783 0.000 0.000
2 -6.000 111.549 21.000 4.462
3 -9.000 106.154 67.000 14.235
4 -12.000 76.152 10.000 2.125
5 -15.000 111.597 42.000 8.923
8 -18.000 91.603 11.000 2.337
7' -21.000 100.067 29.000 6.161
8 -24.000 103.314 9.000 1.912
9 -27.000 70.888 23.000 4.887

-I 0 - -30.000 120.263 29.000 6.161
1 1 -33.000 216.880 0.000 0.000
12 -36.000 272.820 0.000 0.000
13 -39.000 132.938 18.000 3.824
14 -42.000 157.563 47.000 9.986
15 -45.000 174.291 46.000 9.773
16 -48.000 220.022 53.000 11.260
17 -51.000 197.883 57°000 12.110
18 -54.000 101.952 43.000 9.136
19 -57.000 66.084 35.000 7.436



, (site6naybottom)

depth dry wt. area pci section

1 -3.000 78.637 57.000 12.110
2 -6.000 160.747 140.000 29.744
3 -9.000 152.570 143.000 30.382
4 - 12.000 290.701 208.000 44.192
5 -15.000 191.131 210.000 44.617
8 -18.000 198.349 228.000 48.441
7 -21.000 407.724 246.000 52.265
8 -24.000 519.532 129.000 27.407
9 -27.000 563.099 99.000 21.034

10 -30.000 491.327 84.000 17.847
11 -33.000 640.002 120.000 25.495
12 -36.000 508.337 85.000 18.059
13 -39.000 685.698 49.000 10.411
14 -42.000 616.404 75.000 15.934
15 -45.000 719.853 19.000 4.037
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Table 2. _tal __ d _ sediment

Sn_ _ b _ I'b _ N As Ib Ma O. I_ Sl P .',I K I_

,_s m
Sl'm!

RBP 1 19 48 0.8 27 14 !1 114 9.9 0.12 3.9 33 0.066 035 7.7 1.9 5.6

RBP2 21 49 1.1 38 17 13 147 12 0.23 53 3.8 0.067 0.45 9.9 2.5 6.5

IU_$ 12 39 0.2 12 12 7.5 104 8.6 0.13 5.6 2.8 0.041 0.30 7.7 0.97 4.2

sr1_2

1 22 54 1.1 46 18 12 159 11 0.17 26 3.9 0.063 0.44 11 3.5 72
IU_2 13 12 0.6 18 1.5 2.8 5.6 0.30 0.15 40 !.9 0.016 0.17 0.0_ _._]" '1 _ • 1

3 17 43 0.9 31 11 8.3 82 63 0.27 40 3.0 0.043 036 5.7 1.7 6.2

SITES

RBP1 24 42 1.1 32 14 13 131 9.1 0.15 27 3.1 0.068 0.41 8.8 3.0 6.4

RBP2 26 61 L1 45 24 1"/ 225 14 0.15 5.0 4.4 0.13 0.42 16 4.7 7.4

RBP3 22 75 1.2 48 24 15 221 15 0.12 3.3 43 0.070 0.40 15 4.6 ";.6

SITB4

RI_ 1 26 76 1.5 63 29 20 274 18 0.13 3.4 5.4 0.071 0..51 19 6.0 12

RI_2 28 81 1.9 63 30 23 27.5 20 0.36 5.3 6.4 0.093 0..54 19 6.1 8.9
RBP3 23 59 1.3 43 22 17 201 14 0.13 2.2 4.5 0.077 0.42 1:3 4.1 8.2

RI_ 1 20 38 I.I 26 14 13 108 9.1 0.18 15 4.3 0.066 0.41 7.1 2.0 3.7

RBP2 21 3'7 0.9 19 14 15 99 8.5 0.14 18 4.4 0.065 0.4:2 6.8 1.6 5.2
R1_3 30 68 1.8 53 25 20 249 18 0J0 10 7.2 0.10 0.46 17 5.9 30

srlH6

R1EPI 30 63 1.5 43 20 18 179 14 0.12 12 4.6 0.069 0.44 12 4.0 8.4

2 23 65 1.3 47 21 18 204 14 0.11 9.1 4.7 0092 0.42 14 4.1 8.2
RI_ $ 30 87 1.4 39 20 17 176 14 0.12 5.2 4.7 0.057 0.42 I1 3.6 7.7

SITB7

RBP1 15 21 0.6 19 2.8 6.5 13 0.79 0.23 44 1.8 0.011 0.21 0.44 .d).001 4.0
REP2 37 92 22 81 38 26 370 22 0.39 5.1 6.6 0.090 0.64 25 6.7 14

REP$ 19 12 0.7 19 1.9 3.6 7.9 0.45 0.16 44 1.8 0016 0.19 0.14 <0.001 4.6
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Report on the Trace Element Content of

Marsh Sediments in the Study Area

Research is being conducted at Xavier to determine the trace

metal qualities of coastal marsh sediments, and the status of

plants and symbiotic mycorrhiza within these same sediments.

This report focuses on the results of the trace metal chemical

analysis of marsh sediments from the coastal erosion study area.

The sediments were collected on May 1, 1992. A portion of

the collected sediments were dried and crushed for extraction and

trace element analysis. The Chaney-Mielke method was used to

extract elements from the sediments. 5 g of dry sediment is

mixed with 25 ml of 1MHNO 3 at room temperature. The 1:5 mixture

is shaken for 2 hours and filtered. The trace element content of

the filtrate were measured using two different analytical

instruments, an old IL model atomic absorption spectrometer (AAS)

and a new Spectral combination sequential and simultaneous

inductively coupled plasma spectrometer (ICP).

TABLE 1 provides the raw data and calculations for the

quantities of lead (ppm) measured in the marsh sediments by AAS.

TABLE 2 provides a copy of the printout results of 19 metals

(plus At) by the ICP.

Insert TABLES 1 and 2 here.
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Samplesblank HethodtURBAN A (2) 04-01-93 06156119(Ratio lnt )
. K .N_ Ba Ar Cu Ca Al V Hg Cr Fe Hn Nt Cd Pb Zn
x 342_ 2168 14975692,4k 893 1694 2744 30i2 2054 989 731 695 1172 1006 929 646

x 351 7377 622 4261 2270

Sanplss50ppa HethodsURBAN A (2) 04-01-93 09t58521 (Ratioant )
_ K Ha Ba Ar Cu Ca Al V fig Cr Fo Hn Ni Cd Pb Zn
x 3280149201!3253k673,7k186.2k259.5k 80062791.6k 68876336,0k296.2k 1376k219.4k730.6k 52661727.0k

_ As Ca1 Be Hg Sb
x 32357 1205632252 83752262.Tk

Elnont Hive Typ Factor Offset IoN- non, Lo.-act, High-nee. High-act

I K 766.49 2pt. int 0.993 -47 3352 3423 32524 32e01
2 Na 599.5922pt. int 0.973 69 2179 2166 47952 49201
3 Ba 455.4032pt. int 1.000 -710 14159 14675 325144_ 3253359
5 Cu 324,7542pt. int 1.012 -5 969 663 199366 196159
6 Ca 317.9332pt. lnt 1.034 -112 1639 1694 266224 259460
7 AI 309,215 2pt. ,nt 1.007 -19 2745 2744 90621 90062
6 V 292.402 2pt. Int 0.996 -72 2933 3012 799771 791605
g Hg 279.079 2pt. int 1.013 -27 2054 2054 69733 68979
10Cr 267.716 2pt. Jnt 1.007 -26 970 989 340376 337991
11Fe 259.94 2pt. int 1.019 -29 716 731 301634 296165
12Hn 257.61 2pt. int 1.016 1292 1999 695 1400945 1377791
13 Nt 231.604 2pt. lnt 1.003 -54 1i21 1172 219972 219430
14 Cd 226.504 2pt. int 1.015 -12 100q 1006 741999 730934
15 Pb 220.353 2pt. int 0,996 -2 922 928 52445 52661
16 Zn 213.656 2pt. int 0.973 -30 599 646 707567 727039
17 As 199.0422pt. int 0.932 21 348 351 30199 32357
19 Ca1 431.965 2pt. int 0.946 103 7099 7377 11536 12056
L990 196.0262pt. int 1.035 -16 629 622 33371 32252
20 Hg 253.652 2pt. int 1.061 -1 4520 4261 99953 93752
21Bb 259.909 2pt. int 0.925 130 2230 2270 243227 262729

BaiplesControlI Hethod:URBAN A (2) 04-01-93 09500:27
_ K Na Ba Ar Cu Ca Al V Hg Cr Fe Nn Ni Cd Pb Zn
x 0,999 1.006 1.060697,1k 1.043 1.031 1.0!9 1.027 1.034 1.051 1.043 1.056 1.050 1.044 1.072 1.042

_ As -CaI Be _Hg Sb
x 0.990(1.591 1.009 3.324 0.963

8aiplel 1, NethodsURBAN A (2) 04-01-93 09s02s53
_, K Na Da Ar Cu Ca AI V Hg Cr Fe Hn Hi Cd Pb Zn
s 1146=14460 9.65 690.7k 7.61_ 3313 926 11.61_ 3021(.1821 2139 23.69 3.121(.1023 19.53 19.00

_ As Ca1 Re Hg Sb "
x 4.991s 3202 3.060 967 2070



b

8np]ez Ib HethodlURBAN A (2) 04-01-93 09:04z55
v

_ K N! Ba Ar Cu Ca A] V Hg Cr Fe Hn NL Cd Pb Zn
x lOqr815577 7.15 678,6k 7,04 2813 869 12,22_ 3278(.1821 191! 22,68 2,033(,[023 18.60 15,27

. ks CI[ 81 Hg Sb
x 5,13 2726 3.297 138.[ L789

8amplez2a flethod:URBAN A (2) 04-01-93 09z06z58
_ K Na Ba Ar Cu Ca A! V Hg Cr Fe Mn NL CU Pb Zn
x 1189_13228 11,26683.8k 7.24 1458 1013 9.71 28424,1821 2215 31,53 3.287<.I023 18.28 22,09

As Ca1 Se Hg Sb
x 4,696 1395 3.297 92.8 2079

81.plel 31 BethodmURBAN A (2) 04-01-93 09i09i00
_ K Nt Ba Ar Cu Ca A] V HO Cr Fe Bn NL CU Pb Zn
x 310.6_ 8299 6.02 686.5k 39.06 1201 738 5.68 16984.1821 2554 36.59 2,2784.1023 5.23 20.81

_ As Ca1 88 Hg 86
x 4.696 1156 3.613 55,4 2372

Baiplel 36 BethodlURBAN fi (2) 04-01-93 09z11103
_ K Ni Be Ar Cu Ca kl V B9 Cr Fe Hn NL Cd Pb Zn
x 484.5 s 5478 8.45 687.0k 35.42 949 480.9 4,167 11864.1821 1801 18.07 0.831 <.1023 9.69 12,90

_ ks Cal 80 HO 8b
x 3.875 909 1.9i5 21.45 1655

8iipl.1 3c flethodlURBAN A (2) 04-01-93 09813z07
_ K Na 8i Ar Cu Ca Ai V NO Cr Fe Nn NL Cd Pb Zn
x 412.8 s 4479 7.74 687.5k 30,56 801 449.8 3,641 10124.1821 1757 13.72 0.945 4.1023 10.75 14,06

. As Ci[ 88 Hg 86
x 3.719 838 2.113 2.899 1736

8up]ez 4a HethodiURBAN A (2) 04-01-93 09815111
. K Na Ba Ar Cu Ca AI V Ng Cr Fe Hn NL Cd Pb In
x 485.5m3129 22.20678.5k 11.93m3817 618 3,676 28064,1821 2654 159.9 2,990<.1023 12,31 13.05

. As Ctl 8e Hg 8b
x 4.305 s 4133 3,77142.694 2590

SaBple;46 HethodlURBAN A (2) 04-01-93 09:17814
. K Na 8a Ar Cu Ct A] V RQ Cr Fe Mn Nt Cd Pb Zn
x 583= 3311 32.99684.2k 13,38 2245 837 4.052 21094,1821 2909 224,6 5.90 4.1023 11,49 13,72

ks Cat 88 Hg Sb
X 3.797 2368 3,968 42.694 2848



Samplesdc HethodnURBAN A ( 21 04-01-93 09119117
. K Na Ba Ar Cu Ca AI P Hg Cr Fe Hn Ni Cd Pb Zn
x 6411 4146 18,30604.7k 6,69 1572 736 5,82 1689(.1821 = 4170 47._4 1.224(.1023 11.08 9.59

. As Ca1 Se Hg Bb
x 3.836 1661 4.16642,694: 4007

9Hples 51 HethodsURBAN A (2) 04-01-93 09121120
. g ILl Da Ar Cu Ca Ai V Hg Cr Fe Hn NL Cd Pb Zn
e 138.8 2154 5.44 653,5k(,2693 _318914.2564,2106 7334.1821 7.21 87,9 1.925(.1023 33.38(,0811

As Ca1 00 Hg Sb
X 12.98 495637 9.93 42,694 2.765

Saples 5b HethodsURBAN A (2) 04-01-93 09123122
. K Na Be Ar Cu Ca A| V H9 Cr Fe Hn NL Cd Pb Zn
x 93541000410.50682.8k 11.82 2469 830 7.58 26964.18214 3061 42.52 2,814(,1023 15.61 10.97

As Cat Be Hg Ob
4.891 2592 3,652 4o641 2861

Supltl 5¢ nethodl URBAN A (2) 04-01-93 09125125
. K Ha Ba Ar Cu Ca AI V Hg Cr Fe Hn NL Cd Pb Zn
x 949s 9953 1i,27 693.5k 5.52 2296 935 7,42 29594.10214 3041 50.2 2.0374.1023 15.76 19.21

_ As Ca1 0e H0 8b
x 5,20 2456 3.771 19.33 3000

Samples6a flethodaURBAN A (2) 04-01-93 09127129
. K Nt Da Ar Cu Ca AI V fig Cr Fe Hn Hi Cd Pb Zn
x 1199419061 6.95 691.0k 11.60 4 3121 969 12,06 4 41534.1921 4 59!9 96.0 6.99 4.1023 21.73 31.38

. As Ca1 08 Hg 8b
_ 9.74 m3292 6,49 90.3 4 5403

Saaples6b NethodtURBAN A (2) 04-01-93 09129133
. K Ha B= Ar Cu Ca AI V HO Cr Fe Hn NL Cd Pb Zn
x 955s14751 7.64 667,3k 9.91:19731 716 !1,39 4 37124.1021 s 4456 03.3 7,56 (,1023 31.19 32.60

. As C,1 • 08 Hg 9b
x !3.76 421036 7,01 69.4 s 4360

Baap!el6c HethodlURBAN A (2) 04-01-93 09131137
. K Na Ba Ar Cu Ca AI V Hg Cr Fe Hn NL Cd Pb Zn
I 7564 8069 7.87 660.7k 5.63 !31881 502 6.72 23954.1021 2003 57,6 5.30 4.1023 37.02 17.57

. As Ca1 80 Hg Sb
x 14.11454550 10.05 21.46 1926



6Np|e: 7t, HethodtURBAN A (2) 04-01-93 09_33:40
K Na Ol Ar Cu Ca A| V HQ Cr Fe Hn Hi Cd Pb Zn

X 960S9651 11.60696.9k 4.926 2393 779 7,63 2649(.1921 2375 35.0:) 2,136(.1023 15.08 15.11

_ As Ca1 Se Hg 6b
x 4.657 2540 4,363 20.!7 2304

6a|plet 7b flethodsURBAN A (2) 04-01-93 09635643
K Na Ba Ar Cu Ca AI V HO Cr Fe Hn NL Cd Pb Znw

X 63.9 1924 5.2] 657.9k(.2693 !31990 5.53 (,2106 661(.1921 3.332 91,9 1,942(,102] 34,47(.0611

_ As Cat 9e Hg 8b
x 14.27s6594110.09(2.694 0.702

8a|ple: 7c --HethodtURBAN A (2) 04-01-93 09137:46
K Na De Ar Cu Ca A| V HO Cr Fe Hn NL Cd Pb Zn

X 176.1 2103 6,22 656.5k(.2693 !319g0 5,19 (.2106 955(,1921 2,446 84,1 2.079(.1023 34.11 (.0911

As Ca1 go Hg 8b
x !3,57 68202910,25(2.694 1.437

8up|at control Hethod:URBAN A (2) 04-01-93 09:39:50
K Nt DI Ar Cu Ca AI V Hg Cr Fo Hn N[ Cd Pb Znm

X 9.31 20,96(.0546692,3k(.2693 117.7 2.770(.2106 (1.576 (.1621 (,1492(,1293 (.2931 (,1023 1.452(.0911

_ As Ca1 9e Hg Sb
x (0.591 ( 79.6 (0.966(2,694(.4995

8ample:ControlI Hethod:URBAN A (2) 04-01-93 09641153
_ [ _la Ba Ar Cu Ca A] V Hg Cr Fo Hn NL Cd Pb Zn
: 1.051 1._02 1.005693.1k 0.999 1.021 1.009 0.977 1.025 1.002 0.992 1.016 1.013 1.021 1,059 1.022

_ As Ca1 Se _Hg 6b
x 0.979(1.591 1.060 4.:_640.911



o
0 _

The advantages of the ICP over the AAS is clear when

table I is compared with table 2. The AA results were all

run manually and the results were copied by hand from a

digital readout. Only one element, lead, could be measured

in a single run. The ICP is totally automatic. A program

desisned for urban soils was adapted for this first run of

the coastal marsh sediments. In a single run, 19 different

elements (plus Ar) where analyzed.

Comparison of the results _ for lead suggests some

analytical problems. In previous comparisons for urban soil

samples there has been outstandin8 correlation coefficients

(r=>0.995) in the results between the two analytical

instruments. For the first six samples the r-value is >

0.99, but after that the results differ markedly and the

overall r-value is 0.34. There are several possible

explanations for the descrepency. A closged aspiration tube

on the AA or a change in instrument parameters of either

instrument would cause these results. Further research will

be conducted to determine the source of the analytical

differences. The first step will be to rerun the samples on

the AA.

Note the results between the two different wavelengths

used to analyze calcium. Ca 317.933 is the most sensitive

wavelength. It "flared out" for sample Sa, 6c, 7b, and 7c.

The correlation coefficient was 0.99967 for the 14 samples

that were accurately measured in both wavelengths. The Ca



?

431.865 wavelenBth is less sensitive but more appropriate

for measurina the calcium content in all samples.

Cadmium and chromium were undetectable in these

sediment samples. Mercury is Benerally at the detection

limit but shows up high in sample la, with traces in samples

lb, 2a, 3a, 3b, 3c, 6a, 6b, 6c and 7a. Cu, Mn and Ni vary a

little and Fe, Sb and Al vary by several orders of

masnitude. Further program development will be done to

refine the method for sediment analysis.

In conclusion, the ICP results demonstrate major

variations in the trace metal content of sediments from

different sites. The work on plant identification and the

results of the symbiotic mycorrhiza evaluation will be the

focus of the next report. Future research will provide

detailed results from the plant assessment study, show the

deBree of activity of mycorrhiza, and attempt to

interrelate, if possible, the results from all of the

environmental assessment studies.

Submitted by Howard W. Mielke, Ph.D., Xavier Univ. of LA
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