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~~~~ 1. DIke swole ______

2. Fissured soil (generalized br..ding) 
~~ \ / __________

3. Sw from previous borrow pit \ \~ I~\ ~~~ 

12 
___

4. S.epog. outside dike 
____

5. Dspress.on sites 
~6. Swobo between hummock sites & \ \ Il/

~~~~ : Dik, failure with resultant ponding 
~ J ‘~

9. Discharge si tes inside dike 1 2_3 
S ~41~~ ~10. Outfall site pools (outside dike) I

11. Local Ized breeding outside dike 9 ~~-.. 
I
i.

12. Surface distortion due to

13. Protective volunteer vegetation
14. Sump Site (inside —~~~~

outfall pipe) 
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Mosquito control is a problem in confined dredged material disposal area operation and management in many
geographical locations. As a part of the Dredged Material Research Program (DMRP) Task 2C Containment Area

u~I Operations, a series of studies were conducted by an interdisciplinary team to analyze the conditions that affect the
• production of mosquitoes within disposal sites and to recommend control measures. The team identified 14 habitats

(above) that were utilized by larval mosquitoes within disposal sites and recommended that surveillance personnel should
— be trained to recognize and inspect these poten uito-b,r~eding habitats. The study and other recommendations of

the team are described th~~~~~ owing arfick U 7 ~ ~ 4~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ r 1 r ~~~~~~r*i 1I Ua ~~L1$U ~ — - ~
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4 MOSQUITO CONTROL successional stages (Table 1) based onsoilpatterns were
:~~ 

z..~~~ identified and studied.
\~~~~~ • A .er1es~~t ~~ere conducted by an

~~ interdl.csplinary p at The CItadel, the SUCCESSiONAL STAGES OF DRE DGED MATERIAL
Military College df $buth Carolina, to analyze the DISPOSAL AREA
conditions (biological, chemical, physical, and political) 

___________________________________

that affect the production of m osquitoes within dredged Stage Deulgeation Appeeruar.
material disposal sites and to recommend control DM1 Supernatant liquid Clear to cloudy .upernstant water
measures. The studies were conducted under the stage over the surface.

direction of Dr. Wm. Bruce Ezell, Jr., as part of Task 2C DM-2 lass mud stage Wide eapsnscsc(mud(aofluweS)~
“Containment Area Operations” of the Disposal DM3 Inrip lent fissure Long. tenuous, shallow cracks In

Operations Project (DOP). The following disciplines Iofinedofl stage th. dredged material surface.

were represented on the research team: general D M 4  ~~~re fissure ~~~~~~~~~~~ Mosaic blocks

~ entomology, medical entomology, political scsence, DM, V.g~~~ mature Integrity o( Inited fissure forms
general ecology, biological control, biometry, civil fissure stage non is maintained although vegets-

engineering, botany, and ornithology~ During the study tics is ~rcNnt.

period, selected members of the research team visate~ 
DM-6 W~cathered fissure

large numbers of dredged material disposal sites within ~ ‘7 $PS~~ W$tatlon.

the Charleston District. These sites were considered ~g )M4 Weathered fissure Woody and herbaci ous plants on
with vegetation fissured material. Fissures pattly

primary study locations. In addition to the primary filled with dredged material.
study sites, some members of the team visited disposal DM4 Climax conditions Loosely packed soil with no visible
areas in eight additional CE Districts. The sites visited fiw1rcs~
represented a wide range of geographic condit ions .
Major considerations and recommendations from the Emergence traps were used to sample the
study are summarized below . arthropod fauna associated with these successional “

stages. All of the data indicated that arthropods were
LITERA TURE REVIEW using dredged material in greater numbers than had

been expected. Field personnel should be trained to .
~~

—

All literature citing an association between recognize the various dredged material stages (DM
mosquitoes and dredged material disposal sites was stagil), which can in turn be related to mosqu ito
reviewed Many of the references were in scattered potential
government reports that have not been abstracted . The
earliest reports (1939) of mosquitoe s breeding within MOSQUITO ECOLOGY
disposal sites came from New Jersey. Within a short
period of time thereafter , a number of other states Larval mosquitoes were found to utilize a total of 14
reported mosquitoes developing within dredged separate and distinct larva l habitats within disposal
material disposal sites. The paucity of written materials sites. Surveillan ce personnel should be trained to
indicates that the habitat was know n, but was poorl y recognize these habitats quickly. The major sources of
understood by most worker s. m~ósquIt~o.g from most disposal site s studied were sump

locations, borrow pit swales, dike swales, and protective
SUCCESSIONAL PA TTERNS vegetation habitats. A single disposal area may contain

all 14 habitats or a few, or they may be lacking
Studies were conducted to determine possib le altogether. Of the eight successional stages , only two

successional patterns of plants, soil, and arthropods that (DM-4 and DM-5) were considered as highly productive
could in turn be related to mosquito patterns. Chemical sources of mosquitoes. The most common mosquitoes
characterizations of soil samples from several disposal found in the East and Gulf Coast disposal sites were the
sites with a history of producing mosquitoes were Aide: soilkitant and Aides taeniorhynchus. Mosquito
conducted. From these and other tests, a classification fauna increased in species diversity with increasing age
of soil weathering stages was proposed Eight different 

2 

of a disposal sate



and futu re possibilities was made, however. Several
feasibility studies were made using new insect growth
regulator (IGR) compounds. If proven environmentally
safe, these materials may hold promise as chemical
control tools. More extensive tests were conducted
using physical control measures. The Riverine Utility
Craft(RUC) was found to be usefulinthedewateringof

__________________________________  

disposal areas. Soil amendments were found to be
capable of reducing the formation of soil fissures (and
therefore mosquito habitats) under test plot conditions.
Preliminary testing of rim-ditching to drain surface
water as a control measure was accomplished with
limited s iccess.

BOTANICAL STUDIES

This portion of the study revealed a number of
Adult mosquitoes were collected using modified plant species that were associated with mosquito larval

New Jersey light traps powered by automobile batteries , habitats. In general, those plants (mainly halophytes)
A total of 3562 specimens representing six species were that were capable of growing on fissured dredged
processed from the light trap catches. Only one species , material were associated with larval mosquitoes.
LFrenoteenä. sapphirina, was collected by light trap that Further research is needed to determine if specific plants
had not been previously collected ir~ the larval stage. are specifically attractive to various species of
Light trap catches were compared with weather data mosquitoes. A pattern of succession of plant
during the period of operation using a cross -cova riance communities was proposed and documented . Estimates
analysis technique. of standi ng crop values of some plant species in pure

stands in disposal sites were made and found to be
SITE VISITATIONS higher than expected, indicating that dredged material

could support some marsh plants luxuriously. A listin g
For the eight CE Districts visited , in general , the of plant species collected or encountered during the

mosquito fauna associated with dredged material study was done by habitat preference , CE Dist rict , and

disposal sites did not appear to vary greatly. The as a pooled composite from all locations.
exceptions were the different West Coast species and the
fact that Aides satniorhynchus was not noted as a major A VIAN STUDIES
pest species in the Philadelphia CE District. With some
exceptions the proposed DM stages appeared to be valid Bird species are the major vertebrate fauna
in all Districts contacted. All of the 14 larval mosquito associated with most dredged material disposal sites.
habitats located in the primary study areas were also They are related to mosquito populations in two ways:
readily observed during the CE District site visitations , they constitute a source of blood for mosquitoes and
As a result of the site visitations, confidence was gained thereby may susta in a large breeding population of
as to the validity of the models proposed from the mosquitoes, and birds may function as reservoir host for
primary study areas. a group of pathogenic arbovir uses. For these reasons a

study of the avifauna of disposal sites was included as a
CONTROL STUDIES ms~or part of mosquito ccoiogy. Birds were found to

utilize disposal sites in many ways , and a complete
Control studies were considered under three listing of all birds known to be associated with the

categor ies: biological , chemical , and physical. No primary study sites of this report was compiled.
biological control measures appear practical at this time Estimates were also made on the numbers and kinds of
for dredged material disposal sites. A survey of curreiit birds using disposa l sites as rookeries.
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CONCLUSIONS was observed to affect environmental policy planning
regarding mosquito control within disposal sites. In

A number of unusua l conditions were documented sUCh an atmospher, interagency cooperation becomes a
that must be considered before plans for a mosquito pest necessity If rational measures are to be employed In
management plan can be implemented. All dredged rn~sqvitoabatement (thiswasespcciallydocumentedby
materia l disposal sites vary from one another , primarily the attitude and opinion survey).
in age and successional stages of the dredged material. Mosquitoes can be controlled within dredged
Proper and timely surveillance are the init ial steps to material disposal sites if proper consideration is given to
mosquito abatement within disp osal sites. Personnel the followIng items:
must be trained to recognize the presence (or absence) of • The peculiar ecology of disposal areas must be
the 4 larval mosquito habitats that can develop within - understood as distinct from surrounding marsh
disposal areas. Inspectors also need the ability to or other environments.
recognize the various DM stages and plant successional • A~pattern of regular mosquito lnspscti n and

surveillance procedures must be established bystages. Aerial surveillance can be both useful and the agency performing control services. These
accurate if personnel arc trained to observe closely the 

~ activities must also be related to rainfall
ecological markers mentaoned in this report. - patterns. Generally, removal of water (rainfall .

Mosquitoes can be controlled by a variety of tides , etc. ) from a disposal site (including from
fissures) within 7 to 10 days will prevent theconventional and unconventional methods in disposal production of adult mosquitoes.

sites. Inasmuch as all chemical contro l is temporary. • Personnel must be trained for both aeria l andsome caution s should be considered before any organic ground inspectIon procedures including the
chemical is used for a sustained period of time as a recognition of the 14 larval habitats cited in this
mosqu ito-control agent. It is a known fact that report, the importance of the various DM
sustained subletha l contact with certain organic poisons stages, plant successional patterns, and t he

importance of bird -mosquito relationships.
by mosquito larvae will induce genetic resistance to the • A regular program of information exchang epoison. Nontarget organisms (i.e.. marsh inve rtebrates ) betwee n CE Districts and mosquito abatement
may also be harmed by the indiscriminate use of programs must be established. Every effort
poisonous materials. When the above reservations have should be made to inform loca l mosquito
been considered and the use of chemka ls ~ 

abatement programs of disposal area
management decisions. Procedures for loca lrecommended , a number of chemical pesticides are mosquito abatement progra m input into

available and effective. Inasmuch as the allowable use of disposal site management shou ld be developed.
many chemicals is subject to change, local • In order to achieve an integrated control
recommendations must he consulted: therefore, no program for mosquito pest management in
listing of pestic ides was included in the report of this disposal cites, proper consideration to the roles

of biolo giutl , chemica l, and physical measuresstudy. must be given . The ideal program should
Many of the above problems (e.g.. genetic employ each option to the best.

resistance) are not encountered when physica l control environmentally safe advantage.
measures are employed against mosquitoes , These More detailed guidan ce on mosquit o control will
measures require longer periods of time for be published in the final report on this work unit. This
implementation , but the effectiveness is unquestionable , work unit was managed by Dr. Luther F. Holloway.
Three physical control measures wereconsidered: use of Managers of Task 2C’ during the conduct of the study
the RUC and rim-ditching to drain surface water and were Mr. Newton C. Baker and Ms. Marii* n F.
addition of soil amendments to prevent fissures. In Poindext er. Mr.Char les C. Calhoun , Jr.. was the IX)P
general, almost any physical control measure that will Manager.
allow for drainage and/or flushing actions by tides will
eliminate mosquito larvae. The investigators strongly RUC ’S DELIVERED TO MOBILE AND
recommended that additional research is needed on CHARLESTON DISTRICTS
biological and physical control measures within dredged
materia l disposal sites. RUC’s were recently delivered to the Charleston

In many cases a complex of government agencies and Mobile Dist r icts(Figs. I and 2)and training courses
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Figure 1. RIL ( being unloaded at the Charleston
District was delivered to (left to right) Larrr
Snyder. Chief Maintenance Branch. and
Bra xwn Kv:er. chief, Surve y and Navigation ~ •

I

Figure 2. (
~ per Pole (‘at Bar Disposal .4rea,

Mobile, A lahapna. was the scene of a trial run for
~~—. the RI ~C delirered to the Mobile Dis tri ct.

Participating in the demonstranon were (h~ft to
right) carl Mar. R’ES; (liar/es (‘aihoun. I)OP
.tlanager : 1.T( I) .  R. P op e. l) epul% ’ I) ist r ict
Lngine ’er ; I~orre ’.ci Pru eti, (‘hu ’l: Proj ects
(),~era:ions Rra,,ch: and Paul Warren. Mobile

- A rea Engineer.

were conducted for District operators. The RUC’s were The RLJC ’ s will be used primarily for the I)istr icts ’
obtained h~ the Disposal Operations Protect (DOP) aggressive disposal -area management plans alread y
from the Marine Corps and were rebuilt at the under way and the imp lementation of technology
Wat erways txperiment Stat ion (WES) by personnel at dev eloped under the l)MRI’ Task 5A: Dredged
the Mobility S~stcms Division (MS[)) of the Material l)cnsification. lnaddition.sincethe RLJC’ s are
(ieotechnical laboratory to better suit conditions in the multipurpose vehicles, they will also he used for such
E)istr icts . t he RLT C’ s were obtained by the Districts functions as mosquito control and surve s.
largely through the effo rts of Mr. Pat t.angan . Chief . Rebuilding of the RUC’s was undert hcdir ect ion of
Navigation Section . Mobi le District ; Mr. Braxton Messrs. E, S. Rush . C. F. Green . W. F. Wi lloughby . and
k~ ,cr . Chief. Survey and Navigation Branch, C. R. May of the MSD. Mr. May also conducted the
(‘hark,ton District; and Mr. Jim Bradley . Assistant operators ’ tra ining courses. Dr. 1. A. Halibur ton was
Chici. Construction Operations Divis ion , South manage r of Task 5A and the manager of DOP was

Atlant ic l),~isuo n. Mr. (‘. C. Calhoun . J r.
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NEW DMRP PUBLICATIONS Zieman, J. C., et a!., “Seagrass Literature Survey,”
WES Technical Report D-78-4, January 1978,

Cobb, S. P., et aL, “Aquatic Disposal Field prepared by the Department of Environmental
investigations, Batons Neck Disposal Site, Long Sciences , University of Virginia, for the
island Sound; An Environmental Inventory,” WES Environmenta l Laboratory . (Final Report on Work
Technical Report D-77-6 , May 1978, Unit 4EO l .)
Enviro iuuental Laboratory. (Final Report on Work
Unit 1A06.)

Long, B. W., and Grana, D. J ., “ Feasibi lity Study of
Vacuum Filtration Systems for Dewatering

Pavlou, S. P., et at ., “Aquatic Disposal Field Dredged Material,” WES Technical Report I)-78-5,
Investigati ons,Duwamish Waterway DiaposalSite, February 1978 , prepare d by
Puget Sound. Washington; Appendix E: Release Ryckman/ Edgerley/ Tomlinson & Associates, Inc.,
and Distribution of Polych ior inated Biphenyls for the Envi ronmental Laboratory. (Final Report
Induced by Open-Water Dredge Disposal on Work Unit 5C07.)
Activities,” WES Technical Report D-77-24,
Janua ry 1978, prepared by t he Department of
Oceanography, University of Washington , for the Lee, C. R., et a)., “Prediction of Heavy Metal

Environmental Laboratory. (Final Report on Work Uptake by Marsh Plants Based on Chemical
Extraction of Heavy Metals from DredgedUnit IA IOD.)
Material ,” WES Technical Report D-78-6,
Environmental Laboratory. (Final Report on Work

Richardson , M. D., et al., “Aquatic Disposal Field Unit 4AISA.)
investi gations , Columbia River Disposal Site,
Oregon; Appendix C: The Effects of Dredged

Bokuniewicz , H. 3., Ct at., “ Field Study of theMaterial Disposal on Benthic Assemblages ,” WES Mechanics of the Placement of Dredged Materia l atTechnical Report D-77-30, December 1977,
prepared by the School of Oceanography, Oregon Open-Water Disposal Sites; Volume I: Main Text

State University, for the Environmental and Appendices A-I and Volume 11: Appendices J-

Laborato ry. (Final Report on Work Unit IAO7C.) 0,” WES Technical Report D-78-7, April 1978,
prepared by the Department of Geology and
Geophysics, Yale University, for the Environmental

Nathans, M. W., and Bechtel, 1. J., “Availability of Laborato ry. (Final Report on Work Unit I B09.)
Sediment -Adsorbed Selected Pesticides to Benthos
w ith Particular Emphasis on Deposit-Feeding

Palermo , M. J ., “ An Evaluation of Progressivelnfau na ,” WES Technical Report D-77-34,
November 1977, prepared by the LFE Corporation Trench ing as a Techni que for Dewatering Fine-

Grained Dredged Material ,” W ES MiscellaneousEnvironmenta l Analysis Laboratories for the
Environmental Laboratory. (Final Report on Work Paper D-77-4, December 1977, Environmental

Laboratory . (Final Report on Work Unit 5A08.) -Unit 1D07.)

Pequegnat , W. E., in collaborat ion with David D.
Smith et a!., “An Assessment of the Potential NOTE: Copies of the above reports will be furnished to

individual requcators as long as supplies last. Since it is only
Impact of Dredged Material Disposal in the Open feasible to print a limited number of copies, requests for single

rath er than multip le copies by a single office will be appreciated.
Ocean,” WES Technical Report D-78-2, January please address all requests to the Waterways Experiment
1978, prepared by TerEco Corporation for the Station. ATTN: Ms. D. P. Booth. When supplies are exhausted.

copies will be obtaina ble from the Nationa l Technical
Environmental Laboratory. (Final Report on Work Information Serv ice. 5205 Port Royal Road. Spnngfield ,

VA 22151.Unit lA ll.)
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D ~)((R P —s- DOTS Under this sponsor ship, a DOTS team was
orga nized at WES in April and is now functionin g as

No, th is heading does not mean we are changing the anticipated. To last as long as the need justifies , the team
name of the Dredged Material Research Program will provide up to 8 man-years of effort in activities such
(DMRP)! What it indicates is that as of March ot this as survey report and Environmental Impact Statement
year, essentially all research under the DMRP was review , permit evaluation, projec t design assistance .
completed on schedule and we are now initiating a briefings and seminars, plan-of-study formu lation , and
related effort known as DOTS. DOTS is the acronym establishment of project monitoring requirement s.
for Dredging Operations Technical Support , an act ivity Since Apr il, requests for ass istance have been received
of the Environmenta l Laboratory of the Waterways from more than a dozen Corps Districts or Divisions.
Experiment Stat ion intended to enhance the app lication These are being accommodated at an accele rating rate
of DMRP techno logy and research resul ts. as the staff commi ttment to completing DMRP reports

But first a brief status repo rt on the DM RI’. Except declines.
for the completion of remaint ng final contract and During an interim periodextendin guntilt he end of
technical reports, preparation of the series of 21 this fiscal year, DOT S act ivities are being coordinat ed
Synthes is Reports, and com pletion of the Index and and managed by a Program Planning Group cons istin g
Retrieval System . all in-house and contrac tor resea rch of the four DM R P Project Managers (Charles C.
has been comp leted. As readers of this bulletin are Calhoun , Jr.. Robert M. Engler. Thomas A. Patin. and
awa re, the number of DMRP reports published per Hanky K. Smith) under the direction of the DOTS
month has escalated noticeab ly. As of the first of June , Progra m Manager (Roge r T. Saucier). Each of these
129 reports had been printed and distributed . 52 were in individuals is devoting a significant part of his time to
publ ication , and 33 were scheduled. It is anticipated that DOTS activities ; other WES staff members are
the entire set of 214 DMRP reports will be available by participating dependent upon their particu lar expertise
the end of September of this year with on ly the Index and the nature of the request. The two staff
and Retr ieval System volume to follo w shortly coordinators , Mark I). Malkasian and Kenneth 0.
there after . Allen (the latter an employee of the U . S. Eish and

Perhaps more than any other single factor , the s ize Wildlife Service ), are also participating in I)OTS
and diversity of subject matter of the OMRP “library ” act ivities.
prompted the real ization that something more would be The I)OTS management staff will also direct three
needed to fac ilitate the identification and application of other l)MRP-related activities scheduled to continu e
DMRP resu lts by Corps operating elements and other throug h f iscal year 1981. One of these invo lves the
agencies. Wh ile the Index and Retrieva l System would continued monitoring of the l~pger term trends at tw o~~
help, a tf ióre positive and active effort would be needed the four DMRP open-water disposal ficlØ test sites an~
to cnsur~ Ihat the full benefits of the researc h would be seven I)MRP habitat development field sites . Another
mallard. involv es the continuing effort to develop the guidelinett

The concept of a small technical support group or and criter ia required for Corps ’ env ironmental-related
advisory teatn comp osed ofth eex pert iseand experic nce permit programs and the manuals and guidance
that had participated in the DMRI5 was developed and necessary for their imp lementa tion. The third is field
propos ed to t he Offic e. Chief of Engineers (OCE). In verification and refinement of procedures developed to
practice, the team would be available to assist Corps size containment areas and dens ify dredged material
Districts and Divisions in identifying what t )MRP within containment areas. -

information was relevant to a particula r problem or The availabil ity of the DOTS tea m is on a
issue and how it could be used. As a cons equence of the come , first-serve basis, tempered according to the
prevail ing opinions within OCE that uti lization of the urgency of the situation. Any Corps operating element
best available technology in environmental prote ction can request assistance in behalf of its own staff or
matters is vital to the mission of the Corps and that t he act ivities or any matter in which they are act ing
investment of $32.8 million in Federal funds must yield cooperatively with other agencies or groups. Inquiries
tangible dividends, the advisory team concept was shou ld be made to Dr. Saucier (AC 601. 636-3111 , Ext.
approved and funding authorized to begin immediately 3233 or F l’S 542-3233) or to an~ member of the L)OTS
followi ng the DMRP. team.
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This Information Exchange Bulleti n will continu e 
~~ a publ ished ~~~~dI~nce a~th AR 1lO-~ It

to be published on approx imately a monthly basis under has been piepared and distr ibut ed as one of the information
disse mination funct ions ol the I nsironmental i.aborstiu~ of the

the auspices of the DOTS act ivity as long as there is wat eiways I ~pcrirne.it Stati on. It is pnneipall% miended t o be a
sufficient informa tion to be dissc minated . A backlog of (?rum WPKteh~ inf orm ation ~cr1aimns to and resulting from 11w

t oeps 0* Enginoen naiion~ .de Dredged Mater ial Rescais h
material resulting from the DM RI’ already is suffic ient Pr~~ am tDMIU’t could be rapidi) and atdeI~ dvo.cnuna ted to
to su isa s t the ~ of th Corps District and Dhi,ion offices well ot her I~edeoilen re uc o ‘ is )ear. agencies State agencies. unoeesdics . re search institut es .

ipurat ions. and indi~iduaIs Althoug h the DMKP aa~completed in March l~i7K , all research rt-sulta base not VCt hocn
dnacminaii’d t o th~s wtd~ audience. Hence it is being continued
until such tim e as all si gniIiçant DNRP results and data are
sunimanscd. It will he issued on an irregular basis as dictated Isy
the quanti ts and %mportsoev 01 information a~asla hk and
compiled for publicat ion. Contrj buft ,qw of notes . news . rc~icws.
or any ot her typ e uf informat ion ssr~ solicited from all sour ces
and wi l l be considcred lo r publication as longas thc~ are rele%ant
to the theme of providing definitise in(ormatwui on the
cn% irunmental impact oi dredging and dredged material disposal
opetat,ons and the de~-c lopmen; of techn ically sati slaet ,’ i ’..
en~ironmentally compatible, and economic.ll~ kasshk dredging
and dieposat atternatises . including consideration of dredged
mater ial as a manageable resource . Special emphasis is plated on
materials relating to the application of research results or
technolo gy to specific project needs. Communications arc
welcomed and should he addressed to the Fn~ironnicn tal
Laborato y, A Tt N . It. t Saucier. U. S. Army Ingineer
Waterw ays Esperiment Stat ion, P. 0. lio~ t~.t l . ~ieLshurg.
Miss, ~9lKO, or call AC M)t. &~6~3l II. F~t ~~~ i l l S  S4~-

IONS I. . (‘ANNOY,
t ’olonel. Corps of Enginec re
( onimander and Director
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