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UPDATE: NOTT ISLAND UPLAND 
___

HABITAT DEVELOPMENT SITE ,
CONNECTICUT RIVER , CONNECTICUT

The Nott Island Upland Habitat Development
Site* is located 11 .2 km upstream from long Island 

- ______

Sound. The 31-ha island, owned by the State of 
-

Connect icut . has been used nine times since 1936 for the -. - -

disposal of material dredged from the Connecticut . 
-

River navigat ion channel. In l)ecember 1974. the New 
- 

-I - 
~~ 

- ______

England Division constructed a sand dike enclosure for 
- .

a 3.2-ha disposal area to he used for habitat
deve lopment research on the island (Figure I). Table I 

_______________________________________________

lists the work units for the Nott Island site.
The Nott Island study is one of II such field studies

being conducted as part of the Habitat [)evelopment
Project (HE)P) of the DMRP in coastal and riverine

i i ~’ure / A ir el/h ~,u’ of .~~ 
ill is land in April / 9 ’5 (su ale

areas throughout the United States. General locations . 
. 

-

- . . 1:7 200) shout ing angular disposal area on north qu ii le,
of ot her HDP sites are Branford Harbor, Connecticut: of island
I)vkc Marsh. V irginia; James River . Virginia :
Butterm ilk Sound. Georgia: Port St. Joe. Florida: evaluate habitat development as an altern,iti~e method
Apalachicola Bay. Florida: Bolivar I’eninsula. Texas : ol dredged material disposal.
South San Francisco Bay. California: Miller Sands.
Oregon: and Grays Harbor . Wash ington. [he overall Pi.A % .V1N(i P h A S E  Di
objective of the HDP is to test concepts and methods of Sil  F i) EVELOP %IL.\ 1
habitat development on dredged material and to

In add ition to the engineering act i\ i t ies (suppl ied
• I his us the iirst update on the ~ oii Is land Upland Ilahitai primarily by the New England I)ivision) required to

I )cweliipme iii Sit e to be presented in this iniormation exc han4ze
hulleiuui. ~\ pres ious article appeared in the .IuI~ I97~ ~~ui~ 

plan and construct the 1)111 site , soil arhit \ sis and

1 able I
V O K k  I \ Il  S ION III ~ O I I  lS l.. .t M) 1 P1 ~i\I) II %K I I ~ I I)F % F I.t )P%l I- \ I S I l l

V. iprk
I nil I ilk ( onlrael. r ( o,nplelinn SI allIs

4131)4 % Preuipe r.t tuiinal I ).ita (iilleitllin and \ t ui n ui i n in4 ! iii \I,ii iii \ w i ~ u i w , s  In s t i t u te .  Set ~ I iii
I ) u ed ged \l,I t wt i i i I )uspuis.uI . Nott Island h abitat t liii ol ( uilinee t i c i l t ii I i i

I )wseli i p uiu e u it Sili (. n t u ii . ( , u i i u i . I. onui

4131)413 I cwl i i i iw ,u I  I i.uusi ,n. Su it IsI.urid ‘-ut uit t i ( •~iin ec t h il t I ) w p u  ii) liii i ( iii~pI. t
I us i hc t i i i i w iui.iI I’i u i e c t  l i ii . uwpOiI  p I.inuied
llart ) i ,utt . ( uuuuuu

4 H))4( ( , r usu i h  u.I s e l w w i w d  Pluttit pew lw s  on l)redged % I .u t eui , uI  ( i u i p e r . u t u s e  I \ t i i i s i . i f l  l i i i  I o~e 1’I ,  i,,I i i ,

5ci ‘lie . I in ot p t  I
iiiiiu’w i i i  ii Slot is . 1 inn
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greenhouse studies were instituted in order to select operations ~ ere halted in order to accommodate the
plants that would be suitable for the Nott Island site. annual spring shad run and summer recreation traffic on
Prior to dredging operations, in situ sediment samp les the Connecticut Rher. i)redging and disposal
from the Connecticut Rixer navigat ion channel were operations ~erc resumed in December 1975 under less
co llected by personnel from the Connecticut l)epart- than optimal conditions (Fi gure 3) .
merit of EnvtronmentaL Protection (DEP). Analysis Alter complet ion of this phase olthe project in mid-
of salinity, p11. and nutr ient levels were made by January 1976 , the newly placed sandy mater ial
l)r. Walter W~tsh ko of the t~ ni%’ . of Connecticut . Storrs. underwent leveling operations . Approximatel~ 0(1 ni

I)r . Was hko also conducted a greenhou se of ’ finer material s~as dredged from the recreation
exper iment in which var ious plants that could provide channel at Essex . Connect icut. and discharged into the
food for wi ldlile were grown in Connecticut River disposal area. ‘[he combination of coarse- and line-
sediments that had been supp lemented with various grained sediments was planned to take advantage of the
amounts of lime and fertilizer (Figure 2). Growt h drainage characteristics of the former and the nut rietit
responses of the plants were noted t hroughout t he and organic matter content of the latter s~hile
grow ing period. Anah~’ sis for p11 on composite minimiting the problems associated with each (steri l i ty
unsupp leniented so il samples that had been placed in and loss moisture-holding capacity of the sand and the
greenhouse f lats yielded pH values as low as 3.6 utter compaction potential of the lines).
severa l wetting and drying cycles. Such a low pH is Aft er placement o the finer material , the disposal
indicative of sulftd c oxidation. From the experimental area was allowed to dewater over the summer of 1976.
results , it became apparent that pH level would he During the dewatering phase. a ser ies of soil samples
cr it ical for success ful plant establishment on ~%C re collected and ana lvied by l)r. l)avid lu ll.
(onnect icut R iver sediments. 1 he p11 factor , together Connect icut Agr icultural Experiment Station. New
with plant growt h~response data, led to the selection of Ilasen . Ills findings were essent ially the same as those of
wh ite clo~eu . red clover, flat pea. Kentuck y 31 tall l)r. Washk o : low pH w as found to hea key factor. [he
fescue , orchard grass . perenn ial rye grass . and timothy p11 values were found to range between 3.4 and 5.2 .
for large—scale field testing on NoU Island. Another interesting note w as that soluble salt conlent of

the surface layer increased with dewatertn g and
S/ I F PREPA RA i’lD,V averaged o~cr S ppt in late June 1976.

Analys is of the soil samp les also indicated that the
Approx imately two-thirds o the total of 17 ,600 m’ sand and the finer grained material had not been

tif sandy material to he dredged from the navigat ion adequately combined by t he disposal operation.
channe l w as placed on the Nott Is land HDP site by [herefore, after the dewatering phase, the two types of
A pr il 1975. At this ume dredging and disposal sediment were mixed withahu lldozertomaximi ietheir

£~~i~F igure 2. Flat u/ material from 1/li ’ reereatton channel Figure .1. \n ’; t ’ —rote red l 7oats anti thitpttt~l ~11,t( ’
j i ltinied li t gra .ssu ’.s and legumes alit! treated it ’i ih cro .s sing the u u - -laden ( ‘onne lit UI Rit u ’r in I )eei ’,;t her

u l i t / , ’r u ’,,i li t’ u l t  iii /u ’r u I i_ u I .111(1 (11471’ / 9  :‘,
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desirable chemical and phys ical propert ies. under way for botanical, bird, and mammal studies to he
Planting operations on the HI)P site occurred performed on and around the disposal area during the

during the fall of 1976. The experimental field design 1977 growing season. Botanical measurements o pfant
involved two forms of vegetation establishment. One survival , plant performance. and plant invasion will be
was a set of ’ 96 small monotyp ic plots to test growth of made. Birds and mammals will he samp led to record use
the seven prev iously selected plant spec ies against four of the new habitat development. Soil samples will he
lime treatments of 0, 1.4 , 2.1, and 2.9 tons ha. [he taken and analyzed to follow trends in chemical soil
second wasa pasture mix of red cloverand fescue seeded characteristics.
over the remainder of the disposal site. In addition to contract reports for the various work

The monotypic plots are located in the southwest units , a synthes is report has been planned that will
corner of t he disposal area where sediment mixing had incorporate all pert inent data collected on the site , Ibis
resulted in a relativel y homogeneous substrate (Figure site report will he prepared h~’ March 1978 and will he
4). The soil in each plot was rotot illed to ensure further published during the spring of 1978 . Act ivities at the site
homogeneity, fert ilized, limed, and seeded during 13-1 7 continue to he managed by’ the Environmental
August 1976 by a Youth Conservation Corps group Resources l)ivision of the Environmental Ff f ec t s
superv ised by personnel from the DEP. fl y ’ 17 l aboratory (EEl.) at the L I . S . Army Engineer
September 1976. the rema inder of the site had been Waterwa ys Experiment Station (W ES). Contractual
bulldozed, limed, harrowed, fertilized. and seeded to support is being provided by the New England l)iv ision.
pasture mix by personnel of the DEP Wi IdlifC Unit. [he Hl)P manager is l)r. Hanlev K. “Ho” Smith. and

MON ITORING 
the s ite manager is Ms. .Jean Hunt.

Initial baseline studies of the plants and animals o U PDATE: WINDMILl. POINT MAR SH
Nott Island underta ken prior to site construction , as HABITAT DEVE L OPMENT SITE , JAMES
well as monitoring during construction , disposal. and RIVER, V I R CI NIA
site preparat ion. were accomp lished by faculty and
students from (‘onnect ieut College under the direction I’he Windmill Point Marsh Habitat I)evelopmcnt
of I )rs. Bill N iering and Scott Warren of the Site~ is located in the treshw ater tidal portion of the
l)epartment of Botany. Negotiations are currently .Iames River estuary approximatel y 1. 6 ktn dow nst ream

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ from Hopcwell . V irginia. I he site w as constructed in
1974 and 197 5 as a cooperative project between the
Norfolk l)istrict and the W I S  during maintenance
dredging of the .Iordan l’oint and Windmi ll Point
navigat ion channels. A summars of all wo rk units for
the Windmill Point site is gisen in I able I. I he habitat

p development site at Windmill Point is one of nine field
— 

- - researc h sites addressing the technical aspects of habitat

4 ~~

‘• ‘ 
• ‘ .1 , 

‘ creat ion using dredged mater ial. Other sites are located
- - . * ~ ~~ at Nott Island. Connecticut: 1)yke Marsh . V irginia :

- A “
~~ r~~~~~~ t, Buttermilk Sound. (ieorgla : Apa laehicola. Florida:

I’ort St. Joe. Florida: Bolivar Peninsula. lexas: San
Franc isco Ray. California: and Miller Sands. Oregon.
I’hc W indmill Point study is a part of the 111)1’ and is

included under lask 4A . Marsh I)evelopment.

t i t us is ut ui’ w e w Ith 1 upd ate ‘ i t  the 5% iniliutili I , , ,!  \1,iu  -.1u iI.ubit.,i
Ih’icl uptuuw ’ uu t Sou ’ link’s R~~w’i \~~ w’u i i i . u  i t  Ix’ i ’ u, ’s, t i le, I  in h its

/ ‘ii,’ure 4 Air p/ u i /n  of Vott is land in .Se, ’/ember / 9 7~ 
Iii ‘I uu l . i tu ,  ‘Ii 1 1 . 1 1 1  ~ hiu I cl i i ,  l ’ s  ‘ u s  ii i i i  ii s I ii.ui ,ul’l’ , ii in
i lie l i l t  u . , t u  m u  S ‘u~ uuihci I I  S , s s j i , w i i his hiuIl~’ i , it

i/ i t ’ l l  111.1! t he t hs 1u,.sa l area alter , ‘laming. %ltiiuiti’pu’ i i , m , i c u i t I ps h u s s l , u tw ii ~/ , , .‘ I ut ’~ ’~ t i  t i  i t ,  I ‘ t t t u ’  .uii,I i i’
p htits art’ Ito t,it ’tl in tIlt’ i ’ v tre i? Ie  II ~tter It ’ll ornu ’r of i/it ’ . ~pe~ ii I, ~in ‘ t  p I ,, m i i  h i t  iii t i ’ t I  .11 ‘Ii Ins .i’i hi .i iii

(iru ’a i’~ ’’I’ ‘~i’ ’~1
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1’~bIe I
WORK ( NITS FOR THE WINDMII.t. POIN’I’ MARSH HABITAT t)E% H.OPMISI sI l l:

Wor k Scheduled
t ’ nil Title (‘onhrac to r (‘utu plet ion Status

4,5 1 .5 Soils Exp lorat ion and testing Soil and Material Engineers. t )ec 74 C ompleted: input
Inc.. Rale igh . N. C’ . to 4AI I M

4A f I B  I)ike I)es ign I)r, Robert Y, K. (‘hcng. I)cc 74 C ompleted: input
Old I)ominion t inisers itv. to 4A I  I M
Norfolk , Va,

4 , 511  C ’ I’reo perational Biological Assessment Virg inia Institute of Marine Jan 75 Completed: appen-
Science. Gloucester Point, dix to 4A II M
V u,

4 .5111 ) Preoperw itiona l Sediment Ass essiiicn i Old t)ominion t i u i ier ’ ,ui ~~. I)ec 75 ( ‘oniptete d’.appen-
\iiri,ilk . S a dux iii 4 %  I I  SI

4A III Exp loration b r  Sand to be Used b r  I)ikc (‘onstruct ion Soil and Material I ng ineers . Noi 74 ( ‘otnpkted: input
Inc .. Raleigh. S .( ’  to 4 A l  SI

4.5 I II” technical and Admini strative Support S t u r l i u l k  t ) i s t r i c t . (‘F , Pan 77 C ompleted : inpui
Norto l k. Vu. to 4A 1 I Si

4,’.I I(i Sediment and Water C hemistry In se tu t tg atton Old I )uitflinioii I’ nhxe rs ttv . Oct 71u I) r a i i u e p ut it
N u n  tulk - 5 a he ung res en ed .

ap pendix to
4 5 1 1  51

—IA f I l l  i’ollulauit Si uihulu ,atuon Studies Old I)otnuniuun I’ nisi’ r smis , ( hI 77 “Set usc ’ , ap peud u u,
Nonio lk. Sa ,  to 4 %  II 51

4 5 1 1 1  Ecologica l Studies V irg inia Institute oi Marine 00 77 %euhse ~ appendi x
Science, Gloucester Point . to 4 5 1  IM
‘a,

4 5 11 . 1 h’ ropagat iuuu u iii Vasc ular Plants I ni iron mental Concern. I )ct 75 (‘oinp tct ed. lu iput
lu ic ,, SI, Mich uels . Md. to 4 ,5115 1

4 5 1 1 k  ,~ssess mcnt iii ‘%cutc Impacts on the Mucrohenthic ‘u irgumi ia Institute of Marine Sep 71 I) rut I t  r e p o t
(‘uimmunit~ ScienQe . Gloucester Point. being rcs icned.

appendix to
4 5 1  IM

4 5 III. Ileas~ M~ tui atid ( )u ’ganolialide Siud~ W I’S ( hI 77 ‘Set lie , appeuudu i
iii 4 ” s l 115 1

4 . 1 / / Il II Oiu/ ,t i I / i  /‘uiiui l iars/ i  !!aluitai i) ei ’ i-Io,inii ’nt .S’h(i ’ II / 5 !it ’i tui ~ t l l uVi i i . ’uI
Ru ’1i,uri

SITE !) EVELOPMENT

Site development at Windmill Point consisted of
construct ing a 1065-rn-long perimeter dike from sand y
dredged material and filling the interior with 167 ,(X)O m’
of f ine-textured (mean sediment particle size 7.7 0 or
4.8 microns) sediment dredged from the navigat ion
channel of the James River. Figure I shows the 0.6-ha
dred ged material is land that existed at Windmill Point
in 1974 prior to the channel dredging. Figure 2 presents
t he approximately 8, I —ha marsh site as it existed in .July
1975 . 7 mont hs atter constru’lion. when t he site had
been coloni,ed by wetland plants ( Figure 3).

Visible changes in the Windmill Point site since
Septembe r 197 5 fit into two general categories: changes
in site geometry caused by dike erosion and settlement , ~~~~~~ I. i /w i  (11,-ha dredged material tx/and ‘ti. s ii ’d

a! It inthnill Point prior to ,/,~‘ m arsh du ’s ’t ’lt ipmt ’iir
,ind changes in vegetation associated w ith plant f ; r ( I j u ’( i in / 9 74, Ii 111 11% forp,i,s f;art u ’! i/li’ doit ’n,str t ’am
succession or due to animal grazing pressu res I’ rosion b ’oundari ’ of the new marsh

5 
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changes within and adjacent to the Windmill Point site
started before dredging and disposal activities or dike

~
. ‘? “ construct ion began. Baseline inventories consisting of

- 

the rev iew of available information and field collections
and observations were described in the February 1975

The results of thes:

-. Research at this site will continue through October
1977 w ith major emphasis being placed on the changes
in water quality associated with the dredged material
marsh substrate , success ional development of the plant
and aquat ic invertebrate communities, area use by fish

Figure 2. The 8.1-ha marsh-is land complex at and w ildlife, and food habits of fishes using the marsh.Windmill Point was established hi ’ constructing a
perimeter dik e from sand,u’ dredged material and filling All observations made since July 1976 are being paired
the site with fine-grained .sediment.x from the adjacent with observations in a reference marsh located at

navigation c hannel E)ucking Stool Point . about 0.3 km downstream from
the W indmill Point site.

An tn-house wor k unit (4A I IL) was initiated in
Octobe r 1976 to document concentrations of various

and an im al t i~sLie\ at ~~~~~~~~~~~~~~~~~~~— 

‘ study w ill pros ide informat ion on the migration of these
chemica l substances into plant and invertebrate tissues
known to be directly eaten by fish or wildlife ,

Samp les we re collected from the experimental
I . marsh at Windmi ll Point . the nat ural marsh at I )ucking

Stool Point . and a second natural marsh located within
the l’resquile National Wildlife Refuge uprts ci of

Figure 3. Within 7 monzh.x of the completion of ’ Hopewell . ‘. ir g int a . Soils (Sr sediments have been paired
t ’on.st ruegion. m ars h ee ’getazitin had colonized i/It’ si lt ’ w itli seeds of arrow arum ( Pe’/zandra sp I. sterns , leases .

and roots of eat lai l( l i p /ia sp.): seeds , stems , leas es . and
has occurred along high-energy borders of the sand roots of barnyard grass (Fi hin to ’hltia sp I: and ioft
dike, as evidenced by exposure on the outside ofthedike tissues of the Asian clam (( ‘or/sit u/a ma,ulen,s,.s).  I hese
of fine-textured material; however, t he marsh itself samp les. already co llected , processed , and lro,en. w ill
appears stable. As noted above, the material placed be analyzed by a contractor w ho will he selected in the
inside the sand dike was coloni,.ed rapidly by marsh spring ist this ‘.eat on the basis of responses Its a Request
plants. The dike proper was planted with a mix of for I’ropos.ils R I’ P1. l’he W I S principal ins estigator in
grasses and legumes. Vegetat ion within the new marsh the wt itk is Mr. John I). I un!.
cont inues to be both diverse and product ive, and
patterns of succession within that area are being PRLI l.tI l.\ ‘ 1k)  RLS ( I IA
monitored. The plants (Sn the dike have suffered from
erosion and heavy grating pressures from (‘anada geese I he S irginia lnst itutc of Marine Science.
and have an uneven distribution and cover, ( i loucest e r Point . S irginia . has completed an

assessment ol acute impacts of the Windmill Ptsint si te

I- FM !) LW% i I ( )k I . \ , ‘I ( ’ I ’ I t I I / i .5 t in the tt i. ict uthcnt hic conimunits I his study serted to

d itc u m iii bottom habitat lost due to marsh
Monitoring etlor is designed to document not otil~ dcxcfnpmcnt arid reached the P of low tng conclusions

t he ers s isthle hut also the more subtle ens ironmcnta I i Il I bet c w .ts an .i~ tile impact within the habitat

is



development site and in the area dredged for material successional development of the benthic is being studied
for dike construction . Any acute impacts beyond the under Work Unit 4AIll.)
immediate vicinity of the habitat development site or Old Dominion University, Norfolk . V irginia. has
borrow’ pit were undetectable 8 months after comp leted initial phases of a continuing effort to
construct ion. document changes in the substrate chemistry of the

(2) Substantial alterations to the sedimentary Windmill Point site and the emigration ofdissolved and
reg ime were caused by the sand dike and borrow pit . particulate nutrients and metals from the site. ‘Fable 2
(The habitat dike perimeter is a coarse-grained high- summarizes information on certain metals and selected
energy env ironment , and the borrow pit is a sink for fine nutrients based upon an analysis of total channel
sediments.) sediment; sediment interstitial water: and dissolved

(3) Faunal changes attributable to the habitat nutrients and metals in water leaving the experimental
development act ivity were associated w ith the changes marsh during active dredging, during the period of
in sediments from the dike construction. However, no dredged material consolidation and dewatering after
w idespread habitat changes attributable to habitat disposal operations had ceased , and 2- 1 2 and 3-f ‘2
deve lopment were detected in the Windmill Point area. months following the comp letion of disposal

(4) Except for those few species that were affected operations.
by sed iment changes, population changes over the The data demonstrate a lack of any’ relationship
period samp led could have been due to seasonality. between total sediment concentrations of various metal

(5) ‘1 he res ilience and opportunistic nature of the and nutrient substances and dissolved concentrations
tidal freshwater fauna worked to mask and dampen released into the environment during and following
biological impacts of the habitat development, dredging and disposal operations. The data further

(6) ‘ihe bent hic communities that are develop ing suggest t hat sediment interstitial water chemistry could
w ithin the habitat sIte are different from those in the provide a more accurate, albeit more costly, means of
surrounding river bottom and will continue to change as describing potentially polluting sediments. ‘Ihe
the habitat undergoes succession. (Ongoing observation that ammonia (NH 4 ) is released paral lels

‘I’ ut b le 2
\fl ’T..%IS ..%NI) Nt ’TRIEN’ I’ s IN (‘ II.-SNN} l. SIDIMF:N1’S AN I )  1)15501 51.1 )

MF:1’ALS -SNU NI ‘ IR I IN Is  IN’ 5~ ,t ’EER i.i:~ss IN(; NlSRSII

Sedim ent
I’ t,Ial Interstiti al %%atc r l eas ing Slutrsfi . mg/ I

Sediments i~ aier .tctis e I)es~atc rin g
I lement mg/kg mg/ / I)redging Operations ‘2- 1 2 %Ionths~~ ,5 .1 2 5tuunth s~~

( aiciutui 32 21is Is) 14 Ii~
.it ti u iuuiui i I.) II ((( (9 11111 9 (( I l ls ( ( ( ( ( I I  11111 ))
uup pei 49 (( il l I (( ( I l l  i i lW l i s  (I i t i (s  1111111,

40.51)11 57 )  (, , (I I 1 ) 1 2  11 , 12 ( i S ’
(5 .52 I) ,()4~\ 1) 1)1)2 1) 1) 111 0. 111) 1St (111111

Sl. iuu g.i t ucsc tI ll ) is itS I Ii) 11.2 ) 1 II I I) Us

Siu kel 14 11115 11( 14 (li i i ( ( ( I )
I t’.itf ‘ ‘2 ( I l lS Ii 14 0111) ii Ill ) ii Hi
/ 1 S t ’ Ii i~ S I II UI II It

‘ i i i I’liuu ’ .p luuu r uu s  tuiu1 Ii 4S 5 S “, ‘S 5 5 5 5

I ‘ id  kit ’lub ,ul i l  \ l t t , , t ~c ul 4 ,5’” ~.S 1 5 5 5 5 5 5 ‘s ‘S
I ut ,u t  I ) i ssuulset l  i ’hui sp huut i ts S ‘S ‘% S S ’ S  5 5 ii I Ii lil ~

~ u u i uuu, . tu i . i  N ‘S N ‘S I~ 4 )  ii 2~ I 4 )  I ‘is

‘S .s )ts’’. ut’ .u s s ’t .Igcs 1,9 iii u ,, ue ’, .u tt d i u u i  c i t  It s,iluipliilg fit’? ‘ti I ui iu~ 5, 5 ,u it is .u i , ’~ ti lt s s st ’ i , ’ i i i .uu i , t l s  /u ’ ul
I l i l t ’ s l O t S ’ uuutu i ’ I c i u , ’ u u ’ ,  I u ius l’ uus.iI ~~~~ .u t l , ’ T u ’ ,

I uur i ~ ii Ii 111)1111 ult’flu’ it ’s 1 1 , 1 1  tins ,- ,,t ttt ’uu t ~~.is l’t’Iui~ tl,’us ’t ’t i , ,u , u lu i t i  ‘I 11111 ) 111 u u t u ’ / I
l u l l it ’ ’ . ui I t )  ,lt ’ uuu , i u ’ It ’ s , i t ’ ,’ ntt ’ u u t  ss , is ht’ lu ua tf t ’t t ’, llu,ii liii,,, ‘i Ii it S uilu.’ / t
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observations made by other DMRP studies of open- October 1974 (Nov 1974 information exchange
water disposal and points to a need to describe the bulletin), was concerned with selection of dewatering
length of time ammonia concentrations considered techniques for feasibility study. Planning Seminar II.
tox ic to aquatic life persist in this water, held at WES in January 1976 ( Feb 1976 information

exchange bulletin), addressed the various feasibility
THE COST OF MA RSI ’I studies with a view toward field demonstration of viable

DEFELOPMENT concepts. The intent of’ Planning Seminar Ill was to
determine which field demonstrations should be

The Norfolk District has developed a record of the recommended for ful l -scale CE Dis t r i c t
construct ion costs for the site. These records indicate implementation. The seminar was held in Mobile so that
that the selection of marsh development at Windmill t he partici pants could tour Task 5A field
Point as a dredged material disposal alternative cost demonstrations (Figure I) being conducted at the Upper
$200,000 more than the unconfined open-water disposal Polecat Bay (U PB) disposal area of the U. S. Army
alternative. Considering the approximately 167.000 m3 Engineer District . Mobile (MDO) (Oct 1976
of dredged material used for the project, this experiment information exchange bulletin).
in marsh development added nearly $ 1,30/ mt to t he cost In addition to DM R P staff members , the seminar
of the usual disposal operation at this shoal. The added was attended by the following work unit contractors and
cost resulted from dike construction that was necessary invited consultants.
to reta in the uine-grained channel sediments and thereby
ac hieve an intertidal substrate elevation. In other Mr. M. f( Baritis . i~EI . W t S
situations, t his cost will vary depending on the Dr. K. W. Brots n. te itas A&M tJniversit~
relationship between the type and length of retaining Mr. It. ‘s’s .  (‘hamlec. I’t undation and M~’ie iuals Branch. MIX )

Mr Frnesl I)odson. (‘uet iteehnical Branch . O( ’Fstructure necessa ry and the volume of dredged material Mr. I , A. Douglas . I’oundalitrn and Matertals Branch. Mt)()
retained as well as other factors. Mr. A. W , t’ t r d. EE l.. Wt 15

Mr. Jack t—ow le r . StUls and Pavements I,ahtt ratut r~ IS&)’l

MA NAGEMEN T ~ ‘ t S
Mr. A. J . (p reen . I t - I  , W IS
Mr. M. t ,. Hadeus . I i i,. W l S

‘(‘he Windmill Point study is being conducted as Mr I) . P. Hammer. S&I’I.. W I S

part of the HDP of the DMRP(Dr. Hanley K. Smith. Mr. S. J , Johnson. S&I’I. W I’S
Mr. B I . Ks ,er . Sat igation inst Surts’s I3ranclu , ( ‘ liark si uin

Manager). Activities at the site continue to be planned I ist u t’i
by the Environmental Resources Division (Dr. C J Mn, J , P. langaut . Nas igatuuso Section. 511)1)

Kirby. Division Chief), EEL.. WES. Contractual, tSr. It I . I yt t on . te’ta’. .“u&M I ciuic rs t~
Mr . (‘. I. . McAnear. S&I ’ I,. WI ‘stec hnical, and logistical support is provided by the IX (‘ I ()‘Banntsn. \ri,uuna Stat5 t ’ flits’i’ .ui’,

Norfolk District. The site manager is Mr . John D. I.uni, Mi SI It I’atcrniu’ . I I I  , WI S
I Sr W. II . I’atr ick . I u,t lisiaula Sl.utc I ‘ ni tt ’i s uit

Mi . J. I’ . Sale. S&I’ I , 551S
DMRP TASK 5A PLANN I NC SEMINAR Mr S’s ( ‘ She r ntan. .S& I’t .~~~I” u

III , MOBILE , AL ABAMA I ) i . 1 . 55, Spiuits . S& l’I . 5 5 . 1 5
Si’s . .1 . I’ Slu iuI. I ).iuphin tsl.int l ‘sc ,) I .uh ,ui.ui u,is

I’toI I e~~ us t iuuuu i l psuun , I s.\ . i ’ .  \& ‘si t ulu’t ’ i s it t
Fhirty—two individuals, including members of the 

~~~ W .isl ii uigt ‘ui , S i t  il I ,uculut es I ngins ’cul iu)u I ‘,.nhiui.uuiui
1)M R P staff . l)M R P contractors , and (‘orps of ~~‘‘

51, Vu I S’s lllu,llghh\ . ‘Sluih i lut ’, and 1 u i s u u u ’ u i u t i u  ni.iI “ u s s i t ’ u iusEngineer and outside technical experts met (Sn I_ - I 3 
~~~~~~~ ~~ ~

.lanuary 1977 in Mobile, A labama. to conduct I ask SA ‘si t I )u ,u i .iIuI 5 ’ ’ ,  (, Puuti  Suu ih ,, i l i t 1,1 \ t’~~ S it .u i i t l  \u ’ss L i s i’s

I’lanning Seminar Ill .
l’he ‘ task 5A planning seminars hate been held

per iodically to prov ide the I) S~ RI’ I )ts ptisa l ‘Sitbough hIs schedule ss ould not allots hin to

Operat ions I’roject ( 1)01’) staff wi th high-lesc l partic ipate in the formal semtna i . Mr h ar t ’ s  R
techn ical evaluation of on-going researc h in dredged (‘edergren . drainage consultant tst Sacrament o .
mater ial dewatering and advice concerning direction of reccised a hi icling and toured the s ite the d.sy alte r the
futur e researc h. l’lannttig Seminar I. field at the ‘s’s I S in seminar concluded,

,
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A lter a welcome from (‘el, (‘harks I3latoek. fres hw ater sites and ‘sti ll pro’s ids’ it t ioi ’ t t ta t i t ti u i t l  the

I)istrict I ngineer , MIX) , the participants heard and degree to w hteh t he elu iriate te st pied icts sol I Iht l l/ at lou

discussed presentations of the various I ask 5- \ of contaminant ’s fro m dredged sediments under arlous

contractors as shown in the following tabulation , conditions of salinit~ . temperafure. dissol ’sed u i s .’,gL’n.

5% si rk I’re’se is iatiisn atid chent meal conditions of the sediment and the
h u t  I ilk ~iade B~ reed ’s ing wate r .  Such information w ill atd further in the

implementation and interpretation of the ehutriaie te st
5 ’SOh ( ‘rust SI aii~igeluls’ilt I )u , flitup, as a regulat or\ tool I or use I it es a I uat ing app l teat ions I or
5.51)5 I’ru igrcss use I rene huu,g ‘s tu . I’alertati dredging permits. Scheduled Completion I);ite Ma’s
S “SIl’~ ‘S au’uum W~II Points ‘sir, ( luanitee & ‘

Sir, t urd 1977. l- .stitnated ( ost: SI 57 ,995. (‘ontract Manager:
S ‘ S f1 1  (‘ .ip iIIa r~ Wicks i i i . Spt u i l s l)r. R. K. l’eddicord.
5 5 1 1  Sand lt ij ecti ,un I)r. I ~ikun Development of Bioassay Methodolog ies Using
S 5 1 , 1 (‘ uiniai i ime ni \ ic~u Msinaget ~ieni ‘s i t .  Iliuri,us , Selected Benth ic Organisms t l l ) No . V 1 54—f Iz O h~). t his
S ‘S 4 I’eni ,udis’ (‘rust ‘slu ln~t ‘SI l us ts er . . ‘in-house study, conducted by 1)r. P. J. ~Shuhi, of the
S ‘S IS Ii ndcrd rain I )e~ aierl iig ‘SI i II auu i utuc i , ‘ 

. ‘ ‘laos I’ .’sl el?l Re ’sear i ’/i am! .Si,nu/a non l) i ’, ’i,s iu n. will
~, ‘S Is I’ lectruu—Osmot ic I )ev, lt eruluut ‘Si I . I ) ‘ uius , i s  & .

I U O’i l .uuun ,s u i des elop bioassay procedures that can predict the eltects
S ’ S  17 511)1) IXs uti ui \ lieu ui~t t t t e s  ‘S it I )uui,~’l~t ,  of dredged mater ial disposal on henthic animals . I wo
5 ‘ S I ’ s  ‘S egei.iti’ .e Dev’ ,ilc, un~i 511 Slu ’i iu categories of research will he pursued. h i t  ‘s t . henth ie
~ S I’ ) i’is’ slus ’t t ’ .e \ ilutit’ Iilui SU l l, itk’ i ,

hioassa’s procedures must he dc’s eloped th a t can he used
.21 IS) I qulu ptileuut I Sc ’ .  ,,‘ I,I~ui1is ’lIt Sl u , 

S’s illttui,.’lihs
f I ,i iul Ktiat l  ( tul i s lu uicti lin ‘S I, I’,ia Icr by l)istrict Engineers to aid in making dcc i’st ,uns as itl the
.iuiti I) ,, 

~uss ‘St uuu u , g suitability of a particular dredged material f o r aquatic
Slit i, i k ,i u, c ( ‘u , i ,suu lid atuui t u I SI I .iitiui disposal. ‘I’hese procedures should he ot reasonable cost .

I hese work ut t i ts w ere all invo lved in Phase III l)esign requ ire a fairly short time to eotiip lete. .uld he
.“.tlt e rnat ise I )eselopmeni. interpretable with a high degree of coniitis’nct’, I he

-‘s f ield ttntr of the U PB site was conducted on 13 second area of ’ research w ill he ait ised at des eloping

.lantiarv 1977 (Figure I) followed h~ a generIl research procedures that would eonf irt is the alidll\ of

discussion ol’ the research . Extremely valuable input and the test procedure designed for the I) ist riu .ts as w e ll as
reco m mend a l ions on lu I l — s c a le a l te rn a t i v s. advance the state—of—the—art of hioassa~ s conducted ‘ss ith
implementation were received by the 1)01’ staf f , henth ic organisms . Scheduled (‘ompkiion I Sa le:

I as k 5,’\ is managed by I)r . !. Allan Hat ihurton. September 1977. l s t imated Cost: ~27 I) .l)Ot ) , ( tuis tr acl

I)MRP (ieotechnical Engineering Consultant . f ’t r  Manager: I)r. R. K. Peddicord.
Mr. (‘harles (‘ . Calhoun. Jr.. l)OP Manager.

11.’I 811 .1 1’ DEI’E1 . OP .5, IE .\ 1’ PROfI t - I

OMRP RESEARCH INIT1ATED task 4A: Marsh Development

ENL’1RO\~’JE% 7’A 1. I.tIPA (’ IS AN!)  CRI1’ERI.’I Salt Pond No. 3 Marsh Development. San
DL’L’ EI.OI’ tIE.Vi ’ PROJECT Francisco, (‘al iforni a (II) No. V27(,-4Al~ ). I he

establ ishment of marsh planEs in an abandoned salt
Task I E: l)evelopment of E)redged pond that was filled with dredged m aterial from nearby

Material Disposal Criteria South San Francisco Ba~ is the object ise of , %fr.  Paul
Ap tugso ,z of the San I ’ram’isi l i !) iair i i ’, . I )e’s elt ptnent oI

Fie ld ‘t esting and ~erifi catio n of l)redged Material an intertidal marsh will he accomplished by breaching
Disposal (‘ riteria ( I I )  \ l u  ~‘ l I 3 — I  F03 131 1)r . (1. F lee. thc (like on Ihe ha~ s tdc  of the pond. Selected plots

I’!., I ,m i% ’ i’rs,l I u’/ /u vu’ s at l) alla.s . w ill ctunduct f meld ‘s’s t th t n the iiitert id,t I area ‘stil l then he piatsied ‘ss iih s’t t lsct’

n’s est gal li s t S ’ s to determine t ftc e f f ec t s  of dredging and seeds tsr sprigs of I’ae if ic cordg rass I .Spw’,’tmi ,‘, i/u’ oaf or

disposal operations on wat e r qualit and wil l es aluate I’ac tf IC glassw &s ri 01’ pick lew ’eed .S’aln orma pai l / l i  a)
the e lutri ate lest as a predictot of such ef leci s I he I hcss’ plant imigs wi l l  i t l i t iate an effort h~ t he I )\1 K I’ l it

stud ies will he conducted at marine. estu arlne, ati(l s l i tdv Ills’ e f f e c t s  of t , i r lu) I ts  pI’opagalton Is’s’liniqili’s .

I 0
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time of planting, plant spacing eff iciency , and varied development sites . \‘ a rious chentical and phys ical soil
ele’sat ion on selected marsh plants found along the parameters will also he stud ied, as well as a studs of seed
l’acific coast. Scheduled Completion l)ate: May 1977 . germ ination for selected marsh species. l’rimary
Estimated (‘ost: $50,350. (‘ontract Manager: 1. 1 K. I. emphas is will he placed on those species stud ied at other
hIuf ’f’man, hab itat deselopment sites . Scheduled (‘omp let ioti I )ate:

Post propagation Monitoring —Salt Pond No. 3 I)eceinher 1977. Estimated Cost: $Io0 ,559. (‘ontract
Mars h Development , San Francisco . (‘alifornia (II) Manager: I)r. Scott Boyce.
No, Y 270-4A IgA ). I)r. (‘urlis 1.. Neti ’i ’aniheo f the San
Fra,u’i.wo Bat ’ Marine Researeli Center . Inc.. ‘st ill SF( ’OND INT E RNA T IONA l .
t’nonitor the ef fects of various propagation techn iques. S\ ’MPOS lt ~M ON l)RED (;IN C
t ime of planting. plant spac ing efficiency, and varied 1’ECHNOLOCY
eletation observed within planted and control plots of
Pac ific cordgrass and Pacific glassworc (Sr pickleweed. Min iniiiing ensironmcnfal e f fec ts , so il mechanics .
t he data collected on the plants plus insect , bird, and and spoil control and dispt sal are among the suhjeet
invertebrate surveys will he integrated to develop a areas on which authors are invited to submit tit les and
quant itati ’Se analysis of ’ the new’ marsh habitat s~ nopses of papers offered for presentation at the
developed at Pond No. 3. ‘l’he informat ion provided by Second International Ssrnposium on l)red ging
I)r . Newcoinhe will aid in the determittation of the I echttologv . I his symposium is sponstn’ed h~ 1311 RA
feasi hif it ~ of mars h development on dredged material Fluid Engineering in association w itf i the (‘enter for
dusposal sites along the Pac ific coast. Scheduled I)redgittg Studies of I esas ,‘\& \1 I nisersit \ and wi l l  he
Complet ion Date: October 1977 . Est imated Cost: held ott Nosember 2-4 . 1977 . at the Utti ’sersit y ti (‘t iflege
$33 ,000. (‘ontract Manager: 1 .1 K. I . Iluf ’I’man. Station , I exa s , Inqutries should he sent to: Organiiing

Mon i*’w ing of Marsh Development on l)redged Secretary . 2nd I.S.I) .’l .. I3IIRA Fluid I ngineer ing.
Material , Apa lach ico la Kay, Florida (II) No . \‘ 204- (‘ranf ’ield. Redford MK43 OA .J . England.
4.’\ 19). Ibis research e f fo r t  is being conducted by

I., kruezt ’n .ski of F/u r ic/a ‘I & ‘if I ‘nit’ er ,s i Fi ’ . ‘ftc NEW liTERATURE:
‘stork invols c’s monitoring spacing efficienc y and
elevat :onal stud ies consisting of planted and control .law’orsk i. I . and Raphael . (‘. N . . “1 he (‘on! itted
plots of smooth eordgrass ( .S’partina alU ’rni fiora) atid I )isposal l’rogt ’am for Polluted I)redged Spoil in the
w ire grass ( ‘ s .  pale ’ns) in order to obtain qua ntitat i ’s e Great l akes .” ( oustal toni ’ .‘ifa~zagt ’nu ’nt ./ournul , ‘ s o l
inf ’ort itat ion oii plant success and product ioti on fine — 3 , No , I , 1976. pp 91 —97.
grained dredged material , the data from this work unit I )ela~ i t t  the eot lstruc t ion of cottta inment si tes is

‘still aid i t t the determ ittatj t tn of the feasibilit y of marsh allowing ti t h e f’orsignif icamtt ad justt ne nts in the conft ned
disposal program of the Great I akes. I hrtit ig hdc’s elopment tin dredged material disposal Sites along modification of the pollution criteria and tnipros emeti t s

the (lull (‘oast , Scheduled (‘omplet ion I )ate: Octo ber in harbor samp ling. fewer eontainm nemtt s i ts ’s , some w i th
1977 . Estimated (‘os m: S)~.490. (‘ontract Mattager: smaller capac ities . are now required, l’erhaps multI
I I K. I . Fluff  man , important . the dcla~ s are pros iding additional time lot

upgrading ‘st as Is’ treatm ilent tae i l i t t es is hich ma~ he
reducittg 1(11(11’s’ dredging ‘s olumes. I nls’ss polliit ion

I asks 4A atid 413: Marsh and ahatet uent measures are mm i lentented and technological
I eri’est na I h abitat I )es e lopment impro’s et ue t t t ’ s  made regard imig containment of the

e\s ’css s poil water .  cleanup of t h e  harbor’s and
con nesting c ha ii mid s mas’ not he I tills a ect ins p1 ished

Postpropagation Monitoring of Botanical and Soil dtir ing the 1( 1— s ear pem ’ itsd in s’s hich ct lt t taim lme nt s Il L ’s ate
Parameters at (he Miller Sands Marsh and t ’ pland aut hor i ,ed ,
h abitat t )ev elopment Sites on the (‘ olumbi a K it er .
Oregon ( II) Nut . ‘t ’ 266—41305 K). I) r. Paul I:’. IIi ’ilnian of 1 u t / t i  sr ’ s I / s  s t r a i t
U ‘ash :ngton Sta t e  I ’ nit ’er .Ii t V is the principal

mn ’ses t igato r for a postpropagat mon study that tt is olves ‘it kansas ‘i’ials’r Rs’sot ircs’s Research (‘enter , “ ‘in

periodic co llection of q ua ntm tatm ’se data on plant s lis ’s’s’ss I ‘s , i luat iott of the I t i ec ts  of I ) i s ’ tl gitig With in the
and production il l bot h m a t  sit amid iip lamtd l iahttat ‘ii k ans .is R i ’ s s’i ‘sat  igation S~ st em t t . ’’ Publications \u i
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43 to 47, 1976. I. ni ’ser s i t~ of Arkansas . Eave t tev i l t e.
‘\ rk ansa ’s . t hus bulletin is publIshed in ,u~i’ ssud,u i us, e Stu th  ‘s R 3111-2  ii

Pre pared under contract to the I. S . \ rniv liii ’s beer , ;n s’ ptuu s’d arid distributed as ,uuie si t  Ihe init iriti ,ttu s it
d u s ’ s s’ i i tt , i j i u1ui i  iuiis’iuofls iii the I iu’,uruiuInleuIi ~u l i I Is ’~~t s

Engineer l) istr mct , L ittle Rock , this interdiscip linary I ~~~~~~~~~~~~~ ol the Waiei ’,s~uss I~~.p eru uneni Si,utut ,ui Ii us
study addressed the ef fe cts on phy(oplankton . pt iuieipill ’s intended lu he .u iuur iun t~h&’u~ h~ ini,urun~imuiu n
iooplankton. and henthic associations and f ish ps’ rmiuu i i l l t g  iii and resul min g 1mm the Corps uii I r ig i l l ee l s ’

populations. and the results ol’ each are presented in n.i miusnts ids ’ I) iedged ‘Staie r itul R~ ’s~ .ui~ h I rsu ~~r~uu t I  I! >‘ SI RI ’ l e;iil
he rapudis and Stide ls dissenuuiiated to I. Ilrp s I) ,siriet ,uuuds~p ir it s olunisu. Iht. first solumi, .ont tins an l ) u ’ s I I ii ilhss , II i ihsr I ds r ii ti t ,snsis ‘ui u s . i~,LuI  Is .

Introduction , a Surnmar . and Conclusions and unisersi t ie’s , research Ins t i t u t es . et irpuirat ituns . .uitd uuI d ,’ su d uzuls
Recommendations. (‘ ttniruhui,i,,,s ui S uites , news , ies , es ’s s , t s r .un’, tither m~~ps’ s usi

In1sI r ,ul ~u i uo,I as .’ srs l , s.’ i icd Iru lni all ssslu r cu,’s aid is II he s.’ IIiI’ ,Id s.’r eti
Is s r  puuhlu ca i i ts n is tong is mhes are relrsani m I s  h ue ihe n,t ’ s 1 the

Smith. SI, F., L’n ’s ’ironnienia/ and Ecological E/f e ’t.s’ of 1)51 RI’ . i c . , to pro’t ide  throug h research d e t unum u s e
Iu i iu s i nuuiu,in tin the ens uronnienial Inlpas.’I III dred gung auudI) redgu’ng (“I Bthlwgraphi’ tt ’u h A h.s ’/ raets) . National dredged uiiaieri~ti disposa l uupcrariluns and iii deselo p ieehtius.’aIt’,

Technical I nt’orinati on Service . Springfie ld . Virginia . satus i~iCiuu r~ . eli’s ur us i in~euiiall~ cuuui ipa iuh le , arid econtuni,s’aIl~
iea suh lc  di ed gung ~uuid dispuisal alter nat it s.’s . uuis. ’ ludtuig

Oct 1975. cuinsideratiu,n uui dredged material as. ,’ i manageable rcsliurce
Spec ific as well as general ecological and I his h&iIIs. ’iuuu isu ll he issued tin iii i r regular has ,s .tsd uci a med h~ ihs’

environmenta l effects of dredging and dredge spoil qt ~~ t1 t u t ~ auud im p t u r tan s ’e ts i uniuiruuia ltu in t uu he dusseuu,iui~iied
umituu nlsai ion irs is la msd m d  sho uld hs tdd r u.d lu i i hs

disposal aa prssented. ( itations relats topics such ~ts ,isiutu ii,netit ~il I h eels I ahturaiuu rs . “ S l i  ~s R i . ~ .,uic cs . I S

dred ge spoil use in land reclamation , tur bidity, effects .‘\ruii\ t i lglul eer ‘s’s . I ICI\ t , I s.s I ‘s peru me nt Stat ion . P 1) ho’s (s~ I ,

on aquatic m icrobiology, f ish and shellf ish, and spo il ‘S is’kshurg. \ I t ss 11)1511 a, cdlI -‘s( (sIll. (s .t(u- .1 i i i . I ‘si l~ 11

disposal techniques. (Conta ins 136 abstracts. )

\ ( ) I I I he IPsi K. I’ r e g r e t s  it c~iIunOt he a disi r,hum u rig agent I tsr I hs’
leSt 1l5’ il iS ol I,ier~iture lisied in mi iis net’, sleiter .511 Item’s presented are loll ’S 1. . (‘A ’si \O\

.11 ,,ul,ihls.’ .11 the t I n e  iii lusting irusni the publIshing lit iss uIng uigenc\ (‘uultiflel, (‘oIps al I ngineeus
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