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-.. DEPARTMENT OF TI4E ARMY

WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS

V ICK SB URG, MISSISSIPPI 39180

WESYV 29 A p r i l  1977

SUBJECT : Transmittal of Contract Report D—77—3

TO: All Report Recipients

1. The contract report transmitted herewith represents the results of
one of a series of research efforts (work units) undertaken as part of
Task 4A (Marsh Development) of the Corps of Engineers ’ Dredged Ma ter ial
Research Program (DMRP). Task 4A is part of the Habitat Development Project ,
wh ich has as one of it s objec tives the developmen t o f environmen ta l l y and
econom ically feasible disposal alternatives compatible with the Corps ’ re-
source development directive .

2. Marsh development , one of several d isposal al te rna tives involving
habitat development , is under intensive laboratory and field investiga t ion
within the DMRP. Considerable research involving marsh creation has been
conducted by other elements of the Corps of Engineers , Federal  and S ta te
agencies, and several univers it ies and private firms . The purpose of this
report was to identify those marsh development studies not being conducted
by the DMRP and to categorize these projects on the basis of location , size ,
species composition , status, and results.

3. The information contained in this report was obtained by identif ying
those investigators recently involved in marsh creation in the United
States and in terviewing them in person or by telep hone or letter. A
standardized information request was used. One hundred and five separate
projects were identified. The contractor , Dr. E. W. Garb isch , compiled
the findings of this survey and has presented a synthesis in both tabular
and expository form . Responses received to the questionnaire are appended
in microfiche.

4. The reader should note that many of the data presented were derived
from observa tions and are not ne cessaril y the resul t of planned experi-
mental tests. Examples of subjects that are not completel y unders tood
include the need for fertilization and the relative desirabilit y of
seeding versus sprigging . Consequently,  the app l i ca tion of the f i n d ings
of this study must be tempered with judgement based on local experience
or conditions.
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WI - :SYV 29 Apr i l  1977
SUBJECT:  T r a n s m i t t a l  of C o n t r a c t  R ep or t  D — 7 7 —  3

5. This work unit (4A25) provid es a (-urrent summary and sy n t h e s i s  of
non—DMRP marsh development research. Data from these ~t udi ts will h~
combined with the findings of DMRP research inc l uding t h e  fo ll ’w in p :
id entifi -a t io n of relevant criteria and survey of pot enti .il appli ca-
tion sites for a rtificial habitat creation (4A01); state—of—t he—art
survey and evaluation of marsh p lant establishment techniques (4A03);
productivit y of minor marsh grass species (4A04 and 4A20); mod eling of
ecological succession and production ir1 estuarinc marshes (4A05); con-
cept development and economic and environmental compatibility anal yses
of underwater and/or floating dredged material retaining and prot ective
structures (4A07); development of guidelines for material placement in
marsh creation (4A08); heavy metal uptake by marsh grasses (4A15);
prediction of a stable elevation for marshes created on dredged material
(4A16); establishment of marsh grasses on dred ged material (4B06); re-
view and examination of disposal—area filling techniques and rates to
identif y nonconflicting wildlife enhancement alternatives (5B04); and
field studies at Branford Harbor , Connecticut (4A10), James River ,
Virginia (4All), Buttermilk Sound , Georg ia (4A 12) ,  Bolivar Peninsula ,
Texas (4A13), Dy ke Mar sh , Virg inia ( 4 A l 7 ) ,  San Francisco , California
(4A 18) , Apalachicola , Fl or ida (4A l7) , and Miller Sands , Oregon (4BO5).
The se studies will be used in the development of synthesis reports on
marsh productivity and succession on dredged material (4A22), the
engineering and economic considerations of habitat development (4A23),
and marsh p lant establishment on dredged material (4A24).

JOHN L . CANNON
Colonel , Corps of Engineers
Commander and Director

-. . - 

2 

— -



l’ fl I - -~ I I I I

T L C U R I T Y  CL ~~~~~ 
I I CA  I N  OF T H I S  1 A O l  1+7,.., TI..,,. Fn~..,, ’d)

R EPORT DOCUMENTATION PAG E 1
RI P O R T  NU MI I ER  GOVT AC CE ,SION NO I• P~~C I P I I . I T ’ S A T  A ~~~~ .. , M I  II H

-~~~~ I n tr ~1 I t  R - p o r t  3 1 — 7 7 — 3 v 
— - -

4 T I T L E  ( , ~l S u b e I r Z ( - - .-- -— ~~ —-- - .  -r --rr~ ~ r II - U - ’ _&$L~JtL~~~~~OVERE D

I I I  I ( ( \ H ) i  ~~~~
3: 

~~~~~~ ~ ~ R \ I  ~~ —

.\~.I h’IS IL Li 1 1 l L l I M ~~ ~~ A P E R F O RM I N O  000.  R E P UPT  NUMBER

7 Au T H O R ( .  B C O N T R A C T  OR G R A N T  N IM B I  RI~~

L. l -: .J . .Il h och , J r  /~ ~~.‘ 3 9 - 7 - ,~~i~
_____ __________________________

9 P E R F O R M I N G  O R GA N I Z A T I ON NAME AND A D D R E S S  10 P0 0 0 HA M  I ~ ( 0 1 1 1  O I O , J F  T 7
A R E A  A WOI ~0 I N I ’ 110001 ST

F n v i  r l ’nm en t  i t  Conce rn , I n c .
I .  0. Box I’
~ t . I h i t -  i s ,  Ma rv  l a n d  11 Lh  3
II CO N T R O L L I N G  O FFI CE N A M E A N D  A D D R E S S  iZ ag~~~~i~~~~~ —
O f f  I I C , C h i t - f of E ny i f loo r s • 1’ . S. Ar r :n . - ‘ /‘/i Apr Ir l 19 77
W a s h i n g t o n , D. C. 20314 -~~~ f1 NUM B~~P O r WA ~~ ES

48
1T~~~~ 1 N I T O R I N G  AG ENCY NAME 6 AD O R ESSI I !  dI (f. .re~,I i~oo, Contr o IlIna Of i l , . . I  IS S EC U R I T Y  ( L A S S .  (ol 1111. r~~p~~~fl

1 .  S. \ r m v i’ n g i n e e r  W a t e r w a y s  Exp I r i m t n t  - - -
- 

-
— 

- Ill l a s s  i t  ied
S t a t  ion . I n v i r o n r o c - n t ~i l  E f f t ’ t  s l a b o r a t o r y
P . 0 . So>. L f l  , V i  o n I 1 r ~ ’ , M io i  . 391 ?O) I5,. D E C LA S S I F I C A T I O N  D OW N G R A D I N G  

— -

S C H E D U L E  ~~~- - - -

lB D I S T R I B U T I O N  S T A T E M E N T  (~~I th!. R.p..,t) 
-
, 

- 

-~~~~~
I .  , .

A p p r o v e d  f u r  pubj j~ ri  I ca~~ - , d 1st  r i bu t  ion un I In i t  1-d _—
~~~~~

— / / I

Ii. DI S T R I B U T I O N  S T A T E M E N T  (ol 1,. .b.t,.cI ,t.,.d In Ej l o , k  20 , If IIff..,,.nt fr ’,,, R..port)

19 SUPPL E M E N T A R Y  N O T E S

~i, 
.
~~ ~~ ~~~~~~~~~~~~~~ _~~~~ 

. •- 

~ ~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~ .

.-,-.-
~! I .  . . 1• . .  i I - - — ~~~~r~~ ~ ~~~~~~ ~~~~~~~~ - - -  ‘ ‘ ~~

19 K EY W O R D S  (Coofln,.. o., ... ~.. .Id. If n.r. ...ry ,d fd.ntlf y by blork n~ nflb. r) 
——

r - I I -

20 
- AU6~ R A C T  ~~~~~~~~~ ~~~~~~ .i ~~ +1 ~~~~~~ d ld.n l I f , ,  A.. bIook no...b...) 

—-

- — —~~ I n )  ‘ r r ’ L II I o n  on I - - i  !her.- it ~ nla rsll 051 , 131 ]  islIrneIlt wo rk  t h a t  i s  p l a n n e d . u n d e r w a y
I I I  Ifl Ip l I - t ed  t h rl lL,’IIIIIII t i l l -  I 11 111 I ) ’ W I I I S  Ilii I t t I I  St  • 1 t & s  w i t h i n  ehe period ~of .  1 9 7 0 —
1 9 7 (  11:15 been 1( 1( 111 I f 1ud.~~hr IH0 ’t I  ( I )  l i t - r o t o r . -  rev i ew , (2 )  I l t . - r n iow i ilg PeoP le
who , Illir Ill t i l . -  - n od It  ~I, iv 197~, t h r o u g h . t a l l I I , I T V  1977 , h I V I -  l , I I’Illl k n o w n  II’ he
poten t i i i  01 1 1 1 1  V S  ( I f  p~- r t I n e n t  I n t o r m a t 11111 , and , ( 3)  t i l l -  I I 1 1 1 1 & t  I ’ll of  d i s t r i b u —

- T i f i l t  ion roqIles t f o r m-  by \ ‘ ;IrIIIIIs I- o r r l -S3 1 I I I I I I I - n t  - 
-

- 
I ‘ 1 ~ ~ 

-

X I  h i d  log U. S. Army L l ll ’ t l I . - . - r  W I t  & - r w 5 I v , I xper 11111-ITt S t a t  i l l  i W t  S i  P 10~~1’ 1 t 0
I l ir r I - I l t  l v  l indeway, marsh (- - ,t . I I I I  Is i l In I - I l t  ] IroJ (- 1 t s :11 1 ) ) ,  d i i - i t r i I- t  I ‘ a t  ions  l iVe

DO ~ ~473 EDITION OF I NOV 99 I5 OBSOLET E 
.155 I t  I d  

- — —

SECU RITY CL~~ S 3 ! F I CA T IO N  OF T I lTS P A G E  (W A.n f l~~ K n I . o .dI

_ 
~~~~~~~~

- 
~~~~~~~~~~~~~~~



S E C U R I T Y  C L A S S I F I C A T I O N  OF TH IS  PAG E(WP, w, t).la ~ nt.~.d)

5. - . n I -~ m 1 ! t - i t - d  t I l l  a t  1, - l o t  I y , - ar  11111 14 p r ole l  t o  a r t -  p l a n n e d  f o r  t i l l -  ilnUlediIII
t u t l i r t - . lIlt o t t h e  105 1 I 1 ( 1l l eted  or 01)11 1 i f lI I in5 m a r s h  e s t a h l  i S h m i n t  prII~~l- l  t s ,
III+1e7 w I - r I  t I l t  a l  l v  l I I l s l I I ( , f l Gf ( l I  (dli - I I  Vi l l I l i ll  ion , L I l l ; I I i a ) I - I - l-  I - i t — o u t , V 
100 1111 t O l l  SI  VI  r~ - I I I I  hel Il Ing , or s i t e  1- ti n — l I e  - I & - v i t  i on s  t o o  111w I I T  01 Id i I I1) .~~
~ -- l r i a t Io n  enc - I l I ln t ( - r t - d in pro I t - I t s  1 111 l i i d e d  18 t h a t  ex is ted ~~~Il f r - s i I w - I i  r r
ne ar l n - f n t - - - - I l w I t t - r  I I I  It 1111 10 , hM ~l lB t  A — S i M t e d  on t i le  .- aot  ( 1 0 1 s t , 17 I l l  t i l l -  C o h ~
~-oa s t , 8 iIfl t h e  W I - i t c o a s t , and 12 i n l a n d ;  ~~ F i f t v — n i n e  wer e  p u r e ly  l - x l I - r 1 1 - i l - l l t a l
as opposed t o  ap p l i e - d  o r p a r t l y  so .

From i nf l lrm I t  ion rd c ived and cc l  h a t e d , pra l t i t - a l  gu ide lines  f o r  s i t e  t r I l l—
ra t  i l l , ma rsh c t  011 1 sament and s it e  management :inci ma t n t  enrOll - w , - r c -  i l - v .  - I oped
and art- d i  sI-ussed .her~~iu .  The two mos t  i m p o r t a n t  f a t  l lrs  foirn d f o r  p r I - p - l  r ill)’ a
s i t e  for trt,- irs li i -stahl i shment .  were sur face  510 111-1 and s u r f a c e  0 1 , -v - I t io n s .  W I  thin
t ile t i d a l  zone , s u r f a c e  slopes s h o u l d  he d e v e l o p e d  such t h a t  t i l l - v  cxli ib i  t r t - a s o n a
b i t -  s ta bj l  j t i t -s  in the absence of V t - p c - t a t  IV O l o v e r .  Sur fa l t- c - i  I - v a t  ions m u s t  he
ca re f ul l v  cons ide red  in  the des ign  and p lanning ~ f a pro j e c t ~~and t ,i id in w i t h  the
v a r i ou s  1 nt - s  o f  m ar s h  t yp o s  e x i s t i n g  i n t h i -  reg ion .. S1Ir fa I - l -  - l I T - i t ions a r t -  most
impor tan t  - m d  t I l t - j r  11 - I - p t a h  Ic to lerant-es  most  st r i n g e n t  i n  arI as Soil l c - c t  t I l

i d o l  amp l i t u d e s  of 2 f t  or less .  ~~Long—te rm conso l  i d a t  ion ( I f  f ine st-d iment t ‘1505
Is 1111 t 1 11115 i de  r ed  of proc t f o o l  import anl- t in ach iev ing  f ina l  sur f a c t -  e I i- v a t  ions

w i t h  in ~I l 1  t i l t  a b l e  t o l e r a n c e s .  ( 1  I l S e  coord i n a t  ion be twe en  t h i-  s i t  - p repara t ion
and t h e  marsh c - s t a b li  shment s t a p c - O  o f  a pro~~c -c t in  t t - r m s  of t i m e  of 0-ear is  con—
si  dered  i m p o r t a n t  ; however , t i l e l iSt of nursery plant  st 111 k may :il] i-v il te  t h e  con—
51 1 1 1 1 1 I I I  of unacc ( - pt - Ih le marsh c -s tab ! is lmml -nt  he - l a l loc of unavoidable de lays  in the
s i t  t- p r i - p a r t ion .

A l l  a s l l c - c t s  of m a r s h  i - s t a h l  ishment  001st h & -  an i n t e g r a l p a r t  of t h e  d e s i g n  an
11 1 a nn  i og of t lie t o t a l  II rI ci t . Se N-ct  1(111 o f  t h e  P I an  t spt c Ic -s  t o  b t -  used in t h e
v a r io us  m v a i  lab le - eli -vat ion zones  a t  t h e  s i t e  mus t  hi -  governed  ho- ( I )  t i l t -  p l a n t
St I l l i t - s  known (1) C X I S t  within 111001 Zoile s  in natura l mars lmt - o  in the reg ion,
(2 )  t in- O b l t - l  t i v .  If t h e  p r o j ec t , (3)  the r i- lat  lvi- g rowth  r a tio  and s t - d i n 1 - n t
s t a h i l i i i n g  c a p l i l i  l i t  i l - s  of t i l t -  c a n d i d a t e  p l a n ts , and  ( 4 )  t i l t -  re l a t i vt -  f ool v a l u e
n i t  inc- s  o f  t ilt- ( - a n d i d a t l -  p la n t s  s toc k  that ( 011 be sIll c 0 5 5 f l l l l’ ,- used at  t i l t-  s i t e

w i l l diN-nd upon (1)  t i l e  ava ilabl e surface- c - i l -v a t  ions at  t lit- S i t t - , (2 )  the t x —
J1I s l i r t -  ‘f the s I t i t o var b u s  phys i ca l  st  r t - s s l - s  , and ( 3) the t ime of p lant ing.

l’ n I I 1 l , - r l  - -  d~ - n- - 1 1 1 1 1 11 n d l n s t - r y  s t o ck is 1 - o n s i d e r e d  s u pe r i o r  to  a l l  o t i l l - r  t y pe s

f - i  s i t . - s - r s t -  l i o n s  I t  s i t e s  suh~~i- I t i-Il t o  high wave and d l-b r i s  d - p l l s i t  ill
r I - e ~~ 01111 f r  s l immer , fa I I , and  w i n t e r  p ] an I i ngs  . Ma r o i l  i - s i  lb I I sh men t b y

d i l l 1- i s  I lls l d , - r t - 1i I c - i~~j b le- o n l y in t h e  sp r i n g ,  in sh e lt t - r ed  or c o n f i n e d  areas
and - it  1 1 ( 0 1 1  111110 above 101 00 i d a ]  I t - v t - I  ( M I T )  ( p re f e r a b ly  thi- uppe r 20 o f  t h e ’
0 1 . 1 1 1  t i da l r . I l I p , - )  . A l t ilu l igh  l - x c e - p t  ions are d i s - u s s c - d , a ru lt -  of thumb is tha t

II r i IS ing t i l t -  mat ti r i t’.- i tin rs t -  r v t r ansp lant  tOil t er i a Is upon dc- I - r, -a s  ing t h e  e I eva
1 1 1 0 5  ~fl t ill t i d a l 7 - I l l -  w i l l  l i - a d  i l l  t ile ) ‘ r t - l t  t - s t  — i l l rv i v a l  Ill t r a n s p l a n t s  and the-
il0~~~t l l v c - r I l  I p I~ itit c - s t a h l  ishment . Transp lant spill ing and f e - r t  i l l-/ a t  ion requ i re—

‘ -n i  S - u n -  d i s  II - 1 - i i .  A l t  11110gb f l - n t  il i~- i t  it’ ic-~ should he - i-o nducte’d for  a l l  marsh
- t . i b l  i s i l I n l I l t  w r k  10 .111 ( 1 sIll  illielits , t h e  I l l - I - li for  slit- h f o r t  il izat  ions in other

Ih I lO l l I t  t - .- ; l -  ( — i l t — c I ; l y )  i~ not re-a d h lv  Il e- t c - r n l l ned .
h r e -  pr 101 I p;I I ma I T :  t e n U I I  i- nod management re-q l l  I ri-ment s for marsh es tab  11 sh—

r e - I l t d . t .  r i - m i d  by t u e  s t u d y ire  ( I)  remova l  I i  d e b r i s  and  l it  t e n  dt- 1,1’sit  ions ,

( 2 )  pr - t I - c t  Ill aga ins t  w . t . r f o w l  d c -p r e d a t i o n , and (3 )  f c - r t  il i7;it  1110. During the
g rl lw i l l ) -  o i l - l O l l , p i t t I c u l a r l y  f o r  l a t e -  spr Ili~ . 11111 summer p i l l I t  5 , a lg a e , submerged
aqll.lt II p l a n t s , t N- I  — f l l l.l i  I n g  aqllat i t-  p l a n t s , and/ Ill  s l l l l l irv  d e b r i s  t h a t  imav t - been

11111 (II Ill . t I - I l  t hrIltlghIOllt t h e -  deve lop ing t s a r — h , 11110 l I T - I  t i’ h~’ p e r i o d i c a l ly
remo v t- lh  . I t t  im r w i s - , t ill- a t )  e c t e d p l a n t s  ioav hi- s t - n i o l l s lv  impa i  r I- l i . Dependi l lp
upon t i n  l I r e - v u  1 ing popul.it ilOl s (If ~ I l 5 l , and t o  a l i - s o c - n  t ’ x t I - l l t  It  ( o r  w i ld l  if e ,

rsa r s i i  e - s t  1(1 1 I - - lI me - u t  s i t e s  may Ilav i- t o  he p r o t e c t  e d  ho e n d- I I s l lr i s  or t l t  h i -n  t - f —
t i l t  lvi- dev i l  I S.  A r t - a s  If  marl-ill l - o t a h h i i l h m e o t  s l i t - s  O l l h l l - c t  t o  e x t e n d e d  1’l - r i I l( is
I f  b I l l - i l  w a v l -  s Ir - - - l l I - IV re l i l l ir l -  annual m a i n t e n a n l - , -  f - n t  i l l  z a t  111115 t o  preve nt  t h e
lnI rsh I ru -ui  SUCcUWbl f lL !  Lu tjm~ st ress.
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(I N V ERSION FACTORS , U. S. CU STOMARY TO METRIC (SI)
UNITS OE MEASUREMENT

U. S. customary units of rn ea sur e t it ent used in thi s report can be

converted to metric (SI) units as follows:

_~~~~~~~~_~~y 1t i p 1y B y _ To O b t a i n
inches 0.0254 t im et r es

feet 0.3048 metres

miles (U. S. statute) 1.609344 kil ometres

acres 4046-856 square metres

cubic yards 0.7645549 cu bic metres

ounces (U. S. flu i d )  29 .57353 cubic centimetres

pounds (force) per acre 0.000112 kilograms per square
metre

miles (U. S. statute) per hour 1609.344 m et res per second
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INT R O D U C T I~~ffI

P c - l i b e r a t e  ll 111s h e s t abl i sh m ent is a rel a t i v e l y r e - t ~
- p r .  - -ss

that is ot p i r t i c J a r  inte N t to the U.S . Army Cor p s ~ f Er- Ho -

eer c b e -cause i t  --t ~~~ occasionally o ffer art e n v i r o n m e r t t a l l - y a t —

tra ’ive a l t e r n a t i - 1e for the d isposal and the use of dredged

material. The ad o p t i o n  of marsh establishment as an i n t e i r a l

component of 1 eder al i- 1 j i ntenance dred g ing projects has been

encouraged -i -c c. 150 of the 4ater Resources Development A .t

of l ° 7 6 .  Se~~ ion 150 sp e c i f i c a l l y  allows potential fundin g to

plan and establish wetland areas as part of any water resources

development project that i~ authorized by the Chief of Engineers.

A recent survey and evaluation of marsh plant establish-

ment by ~ad lec and Wentz (1974) uncovered few reports d e a l i n g

with either natural or deliberate establishment. Conc i rrent

with an.t subsequent to this survey , s ufficient new n - ar sh estab-

lis h m e n t  work has either been comp leted , i n i t i a t e d ,  or planned

so as t~ wa t ra n t  updating ex i s t i n g  knowledge , p a r t i c u l a r l y  that

which w a u l d  be of practical value to those desi gning a’i~ esecut-

ing new macoh establishment projects.

The objectives of the work reported herein are (1) to

identif y, collate , and evaluate informat i on on al l  marsh estab—

lishit t ent work that is planned , underway, or completed through-

out the contiguous United States within the ti~-ie fram e of 1970-

76, (including earlier work that was not included i n  the survey

by K a dlec and Wentz (1974)), and (2) to provide practical t-ecotn-

inendations and guidelines , based on current infor m ation , for

site preparation , marsh establishment, and site mana qet i ient and

maintenance that may be useful in the desi gn and p lanning phases

for any new marsh establishment project.

The coastal zones and in l a n d  waterwa ys throughout the United

States present such var 4 ed project Hte characteristics that it

is impr i ctical to believe that broad g u i d e l i n e s  for marsh
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establishment can ever be developed and confidently ap p l i e d .

Marsh establishment projects must be designed site -specifica ll y

using a v a i l a b l e  g u i d e l i n e s  to an extent that can be justified.

The Dredged Material Research Progratn (Dh-IRP) at the U.S.

Arttty Corps of Engineers Waterways Experiment Station (WES) has

been intensively studyinq marsh establishment on dredged mate-
rials since 1973. As this report is being prepared for W ES ,

tn e scope of work did not include a review of its projects.

Exi s t i n g  WES projects are listed in Table 1 , but specific

results of the work to the extent that they are ava i l a b l e -  have

not been considered in this report.

A marsh , in this report , is considered to be a co - u n i t y  -~~~ 
—

emergent aquatic plants existing under natural condit i1In ~~. .~~ll’

results of work on the establishment of submer g ent C O T  , r He s

of aquatic plants , comnton ly known as seag rasses , bay - ;ra s s i -s , o’

river gr a sses , are not consider-ed herein. A d dj t i - I n l 1 1, ,

establishment of a marsh is  c o n s i d e r e d  to he c q u i  o i l  c-n t ‘he

establishment of a desired col e - unity of I I CIc - r l l e nt al ( L1 a~~1c ; l u r t s

on sediments having appropri a te elevations r e l a t i , - e - ~o 
e~~- e

reaion al water table or tidal r i n i j e  (.~a c l i s c ’  a l I t  Co l r -m a ’ . 1 1 7 7 ) .
The colonization of the new ma rsh by c o ’ -pi ’ - it ~le comm , ’ l t i I - s  o r

benthic invertebrates and t oe - u t i l  i z a t i o n  of t e l -  ‘~ Oh i - j r l- ] lly

w i l d l i f e  appear to accompany ~e q etati v e e1 . nh] lsh (E n v i r o n -

mental Concern Inc., pers. comm .; L a o -I - en , Pc- nec -u , m l  C o po land

1974; Garbisch , Woller , ari d ~“c C j l l utn 1~~7°-j . b; S i n Francisco

District CE lg 7 fj); howev e r - , there lI l y he som e contention as

to when the functions of an e s t a b l i s h e d  marsh become e qi iva l ent

to those of a natural one. Whe n the referenced natural tttarsh

has the same (1) age of p l i n t  de velopment , (2) sediment compo-

sition , ( 3 )  water s a l i n i t y , .tnd ( 4 )  exposure as the estab l ished

marsh , such contention would be n e g l i g i b l e .
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MET HODS

Although a survey of current (1974-76) reports on marsh
e11 , t a b l i s h m e n t  work was made , much of the work that is planned ,

in progre - -s , or completed has not been formall y reported. Un-

reported and current information was acquired by personal in-

terviews (v i s i t , letter , or phone) with pe ople who , d u r i n g  the

period of May 1975 through January 1977 , h a v e  been identi f i e d

as potential sour r es of  marsh establishment information. Ad-
d i t i o n a l  i n f o r l a t i o n  was obtained from those correspondents who

completed and returned inforntation request forms. A list of the
names , addresses, and telephone nutttbers of all correspond ents is
given in A ppend ix A and ~he completed forms are collected in
Appendix B.

Several correspondents in North Carolina and in Florida

were u n w i l l i n g  to meet or to transmit unpublished infor ttt ation

of their work. All other correspondents freely transmitted

results and opinions. Certainly, some important work in marsh

establishment has been omitted; however , it is felt that this

report reflects a reasonably accurrate overview of the field

through 1)76.

HIS TO R I C A L  P E R S P E C T I V E

S e r i o u s  f r e s h w a t e r  and b r a c k i s h  water marsh establishment

work that was related to wi l d l i f e  habitat development , improve-

ment , and management began in the United States around the turn

of t h e  century . This work, w hi ch has b een rev i ewe d by McAte e

( 1 9 3 9 )  and M a r t i n  and Uhi er ( 1 9 3 9 ) ,  was qualita t i v e  and poorly

documented by modern scientific standards. Yet it provides

practical information r e l a t e d  to marsh  e s t a b l i s h m e n t  tha t  cont in -
ues to guide managett ient practices in State and Federal w i l d l i f e

areas and i n  private hunting areas throughout the coun try. S u ch
practices , h oweve r , have not been documented well.

8
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Repo r t s  of new work  on marsh e s t a b l i s h m e n t  we re  not  a v a i l -
a b l e  for  some t h i r t y  y e a r s  a t  w h i c h  time Statler and Batson

- . ( 1 9 6 9 )  and S t a t l e r  ( 1 9 7 3 )  d e s c r i b e d  the r e s u l t s  of transplanting
salt marsh plants in South Ca rolina , and the USDA Soil Conserva-

tion Service (1968) provided preliminary guidelines for abating

shore erosion throug h marsh establishm ent. The Soil Conserva-

tion Service has continued its work and interest in the applica-

tion of marsh establishment for shore erosion control (Sharp and

Vaden 1970), altho ugh such work has yet to receive broad pu b l i c

a c c e p t a n c e .

A t  t h e  s a m e  t i m e , the U . S .  Army Cor ,ps of Engineers

Coas tal Engineering Research Center (CERC), various regional CE

D i s t r i c t s , E nviron m ental Concern Inc ., Department of Commerce

( N O A A ) , and the North Carolina Coastal Research Program initiated

both r e s e a r c h  and the a p p l i c a t i o n  of  the i n t e n t i o n a l  e s t a b l i s h -
ment of salt marsh on dredged and fil l  materials for new habitat

development (Woodhouse , Seneca , and Broome 1972 , 1974; Broom e ,

Woodhouse, and Seneca 1974; Eleuterius 1974; Terry , Udell , and

Zarudsky 1974; Garbisch and Woller 1975; Garbisch , Woller , and

M cCa ll um 1975a , b, c; Kinch 1975; Dunstan, M c l n t i r e ,  and

Windon 1975; and San Francisco District CE 1976); and CERC , the

Omaha District CE , t h e F lo r id a DNR , several organizations in

Florida , and Environmental Concern Inc. pursued marsh establish-

ment for shore erosion control (Savage 1972; Woodhouse , Se neca,

and Broom e 1974, 1976; Can ton 1974; Stanley and Fioffn ian 1974 ,

1975; Garbisch , W o l l er , and McCa l lum 1975a; Garbisch 1976 , 1977;

Dodd and Webb 1975; Teas , Je rge n s , and Kimball 1975; and Webb

and Dodd 1976). Currentl y, there are a v a i l a b l e  g u i d e l i n e s  for

material placement in marsh establishment (Johnson and McGuinn e ss

1975), criteria for new marsh-island site selections (Coastal

Zone Resources Corp. 1976), planting guidelines for marsh devel-

op m ent (Da rovec  et al . 1975 , Kn utson 1977), specifications for

‘I marsh plant establishment and guidelines for new marsh site

su i t a b i l i t y  (Environmental Concern Inc. 1976), and standards and

specifications for tidal bank st a b i l i z a t i o n  (Soil Conservation

9
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S e r v i c e  1 9 7 5 ) .

A ll of the r e c e n t l y  r e p o r t e d  m a r s h  e s t a b l i s h m e n t  work  has
been conducted in tidal saline waters with the exception of two

tidal freshwater projects (Risti c h , Fred n ick , and Buckley 1976;

Ga rb i sc h and Coleman 1977) and one inland freshwater project

( S t a n l e y  and Ho f fman  1974 , 1 9 7 5 ) .  Two of the f i v e  WES marsh
e s t a b l i s h m e n t  p r o j e c t s  tha t  are c u r r e n t l y  underway are in
f r e s h w a t e r  l o c a t i o n s  ( S m i t h , p ens .  c o m m . ) .  CERC is cu r ren t l y
pursuing marsh establishment work at a low salinity location in

North Carolina (Knutson , pers. comm . ), and Environmental Concern

Inc .  is c o n t i n u i n g  f r e s h w a t e r  marsh  e s t a b l i s h m e n t  wo rk  in the
northern reaches of the Chesapeake Bay.

D I S C U S S I O N

A ll i d e n t i f i e d  ( r e p o r t e d  and u n r e p o r t e d )  m a r s h  e s t a b l i s h -
ment projects that have been completed , initiated , and planned

from 1970 through 1976 are collected in Tables 1 and 2. The names
and a d d r e s s e s  of a l l  of the p e o p l e  w i t h  w h om the p r i n c i p a l
i n v e s t i g a t o r  c o r r e s p o n d e d  a re  g i v e n  in A p p e n d i x  A .  S a l i e n t
a s p e c t s  of many of the t a b u l a t e d  p r o j e c t s  a re  g i v e n  in the r e t u r n e d
q u e s t i o n n a i r e  fo rms  ( A p p e n d i x  B ) .  A l l  of the f o l l o w i n g  s t a t e t t i e n t s
not referenced or that are noted (Environ m ental Concer Inc. , pers.

comm .) r e f l e c t  the o p i n i o n s  of the p r i n c i p a l  i n v e s t i g a t o r .

( 1 )  G u i d e l i n e s  f o r  Site Preparation.

L i t t l e  i n f o r m a t i o n  was  o b t a i n e d  f rom the c o r r e s p o n d e n t s
c o n c e r n i n g  requ i remen ts  for  s i t e  p r e p a r a t i o n .  Howeve r , f r o m

r epo r ted  work  ( W o o d h o u s e , Seneca , and Broome 1972 , 1 9 7 4 , 1976;
G a r b i s c h  and Wol ler  1975;  G a r b i s c h , W o l l e r , and M c C a l lum 197 5 a ,
1975c; Garbisch 1976; Garbisch and Coleman 1977). it is clear

t ha t  the two mo st i m p o r t a n t  f a c t o r s  in p r e p a r i n g  a s i t e  for  marsh
e s t a b l i s h m e n t  on d redged or f i ll m a t e r i a l s  ( s l o p e d  sho res , s l o p e s

10
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of dikes , an d n a t u r a l  sho res )  are ( 1 )  s u r f a c e  anjjjes of r o
,,

se
( s l o p e s )  and ( 2 )  s u r f a c e  e l e v a t i o n s .  If e i t h e r  or bo th  of these
factors are not properly constructed during the site preparation ,

marsh establishment w i l l  be jeopardized.

( a )  S l o ,p,e s .  S u i t a b l e  s u r f a c e  s l o p e s  for  d e v e l o p e d
( u n n a t u r a l )  s i t e s  tha t  are u n p r o t e c t e d  or u n c o n f i n e d  w i l l  be
s i t e - s p e c i f i c  and w i l l  depend on f a c t o r s  such  as n a t u r a l
and i nduced  w a v e  and c u r r e n t  c l i m a t e s  and the p h y s i c a l  c h a r a c t e r -
i s t i c s  of the f i l l  m a t e r i a l s .  For t i da l  s a l i n e  a r e a s , W o o d h o u s e ,
Seneca , and Broome (1974 ) s u g g e s t  d e v e l o p i n g  s l o p e s  tha t  are  as
gentle as practicable without creating ponding of tidal water;

Garbisch and Woller (Q 15— 8 )~ recommended slopes between 30:1

( h o r i z o n t a l : v e r t i c a l )  and 15:1 for an exposed site having

mounded u n s t a b l e  sandy sed imen ts  d e v e l o p e d  at the h ydraulic pipe

o ut f a l l  l o c a t i o n ;  G a r bi s c h , W a i l e r , and M c C a l l u m  ( 1 9 7 5 a )  indicat-

ed that unvegetated mud sediments developed to a slope of 60:1

were stable; I- lair and Brunn ( Q  2-4) indicated a suitable slope

of 25 :1 for an e x p o s e d  sandy sed imen t  s i t e ;  and K n u t s o n  ( 1 9 7 7 )
recommended s l o p e s  of 15:1 or l e s s  for s e e d i n g  and for  t rans-
planting.

At this time the best recommendation for the tidal zone ,

in c l u d i n g  the EHT elevation (the estimated highest tide from

storm and/or wind setup), is to design unconfined material

(including ea r then  d i k e )  s u r f a c e  s l o p e s  that  are as l ow as prac-
t i c a b l e  w i t h o u t  impound ing  water - a nd not to achiev e or exceed

s l o p e s  tha t  a re  deemed to be a p p r e c i a b l y  u n s t a b l e  under normal
conditions in the absence of vegetat ive ground cover. For

c o n t r a c t  s p e c i f i c a t i o n s ,  the upper l i m i t  of s u r f a c e  s l o p e s  can
be c a l c u l a t e d  by the p r oj e c t  eng ineer  or can be e s t i m a t e d  f rom
the p r e v a i l i n g  s l o p e s  of the non-e r o d i n g  s e c t i o n s  of sho res  a t
and c o n t i g u o u s  to the s i t e  ( p r o v i d e d  tha t  the shore  s e d i m e n t s
a re  c o m p a t a b l e  w i t h  those  be ing  dredged ) .  S i t e  e l e v a t i o n s  a b o v e
EHT can accomodate m uch steeper slopes (i.e. ca. 3:1) than those

* Q a -b  = Q u e s t i o n n a i r e  No. -page , Q u e s t i o n n a i r e  15 , page 8 ( se e
T a b l e  1 and App e n d i x  B , A p p e n d i x  B c a r r i e s  c o r r e s p o n d i n g  numbers
in the upper r i g h t — h a n d  co rner  of each  p a g e ) .
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w i t h i n  the tidal zone. Standards and specifications set by the

r e g i o n a l  So i l  C o n s e r v a t i o n  S e r v i c e  s h o u l d  be used as  g u i d e l i n e s
for hig h elevation slopes.

Sites developed by hydra u l i c  dredge disposal w i l l  generally

encounter material mounding at each pipe outfall location. This

results f r o m  sediment sorting at the outfall with the heavy par-

ticles being retained near the outfall location and the fine par-

ticles flowing to distances more rem ote from the outfall location.

These mounds may have steeper slopes than acceptable (Garbisch

and Wo l ler 1975 and Q 15-8), a nd wi l l  have to be graded as dis-

c ussed above.

(b) Elevations. Proper surface elevations are essen-

tial for successful marsh establishment. The matter becomes

cr i t i c a l  in areas subject to low tidal amplitudes of less than

2 ft . * For example , a 4-acre marsh establishment project was

unsuccessful because the final elevations were developed 3 to

E- ~n. too low (see Environmental Concern Inc., Knapps

~‘rrows project, Table 1). The per m issable tolerance in the

final elevations should be clearly specified in the site prep-

aration work contract. The particular marsh plant species that

cdn be established and the plant materials to be planted both

depend upon elevation (Woodhouse , Se n eca , and Broome 1974 , 1976;

Garbisch and Wailer 1975 and Q 5-6ff; Garbisch , W o l l e r , and

M c C a l l u m  1975a; Environmental Concern Inc. 1976; San Francisco

District CE 1976; Knutson 1977; Garbisch and Coleman 1977).

I f  a t  a l l  p oss ib l e , a person or firm with marsh establish-

ment experience should be consulted in the early stages of a

project’ s design and p lanning. Physical and biological engi-

n e e r i n g  i n p u t s  a re  r e q u i r e d  for  a l l  m a r s h  e s t a b l i s h m e n t  project s.
If the project involves adding material to a site , the capacity

of the site must be compatable with the forecasted volume of

m a t e r i a l  to be added .  The c a p a c i t y  of a s p e c i f i c  s i t e  is  a
f u n c t i o n  of  the s u r f a c e  e l e v a t i o n  of  the f i l l  m a t e r i a l  , w h i c h

* A table of factors for converting U . S. customary u n i t s  of
measurement to metric (SI) units can be found on page s.
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in turn dictates the marsh p lant species , if any, that can be

established. A variance of 4,000 cubic yards of uniforml y dis-

tributed fi l l  materi a ls at a one-hectare site corresponds to a

elevation variance of one foot. This level of variance is accept-

able for areas subject to tidal amplitudes of approximatel y S to

10 ft, but is unacceptable for areas subject to lower tidal

a m p ]  i tudes

Accurate (±  0.1 ft) soundings throughout a potential marsh

establishment dredged ii~ateria l disposal site should be made during

the flood or ebb tide and at t imes when the water level reaches

the high and low fringes of each zone of marsh type in the imme-

diate area. If this is i mpracticable , accurate soundings should be

made by standard methods and referred to M I-l W , MTL , or mean low

water (MLW). These data then can be used in the project design.

Prior to f i l l  material disposal , elevation pipes should be estab-

l ished throughout the site to assist the site preparation contrac-

tor in determining when the required elevations have been achieved.

Surface elevation considerations are no less important in

the design and execution of marsh establishment for restoration

and shore erosion control where f i l l i n g  is not required.

The consolidation of f i l l  materials and the settling of

t h e s e  m a t e r i a l s  i n to  s o f t  and d i s p l a c a b l e  w a t e r  bo t t oms  w i l l
affect the final surface elevations at the site as well as the

real capacity (volume) of the site. These engineering estimates ,

w h i c h  in themse l v e s  are  d i f f i c u l t  to compute , are  c o m p l i c a t e d  by
(1) the biological (marsh establishment) assist in consolidation

through dewater .ing of the fi l l  mate rials and (2) the organic

i nput  to the f i l l  m a t e r i a l s  ( a p p r o x i m a t e l y  50 % of  t o t a l  annua l
net p r o d u c t i o n  of s p e c i e s  is found underground - see  Q 5-6ff).

Of the f ou r teen  marsh  e s t a b l i s h m e n t  p r o j e c t s  l i s t e d  in T a b l e  1
that were conducted on confined or unconfined mu d (silt and clay)

dre dged or fil l  materials , there  was  no men t ion  of s u r f a c e  e leva-
t ion decreases that might be attributed to long-term consolidation
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f o l l o w i n g  i n i t i a l  site preparation - even in insta n ces where

elevations were surveyed (Garbisch and ~o l1 e r 197 5 ; G a rbisch ,

H - 
I~o l le r , and M c C a l l u n i  197 5 a ,c ) .  W h e r e a s  s h o r t - t e r ~ ( d a y s )  sedi-
ment  c o n s o l i d a t i o n  c o n s i d e r a t i o n s  a r e  i m p o r t a n t  in the d e s i g n

and i n i t i a l  preparation of the site , once surface elevations have

been a c h i e v e d  and a p p e a r  to be s t a b l e  ( w i t h i n  d a y s ) ,  l o n g - t e r m
(months) sediment consolidatio n considerations do not appear to

be of practical importance. Further information on the practical

importance of long—term sediment consolidation for site prepara-

tions will be a v a i l a b l e  from current studies conducted by WES (Smith ,

pers. comm .).

( c )  ç~p_ Jj ~_a~ ,i~~ Site Preparation and Marsh Estab-

lishment. Another important factor in site preparation is that

o f timing the completion of the site preparation phase of the

project so that the marsh establishment phase can proceed on

schedule. This is particularly important if vegetative estab-

lishment is to be conducted by seeding and sprigging dormant or

growing plants. The optimum time for seeding and spri gg ing is

in the spring (March , April , and May) throughout the east and

wes t coa s ts (Woo dh o u se , Se neca, and Broome 1976 , Environmental

Concern Inc. 1976 , Knutson 1977); however , more information on

this is needed for Mangroves , freshwater marsh species, and salt-

marsh species of genera other than S~p,~~~Jn a.

Unless it is known otherwise ,the probability of successfull y

establishing a marsh by seeding or sprigging in the summer and

fall should be judged to be low . One exception is if potted

nursery stock is designated for use. Such stock , if appro-

priately developed , can be successfully planted 12 months of the

year (Environmental Concern Inc. 1976), and its use relieves the

urgency of closely coordinating site preparation and marsh

establishment. -

If for any reason marsh establishment is delayed and interim

stabilization of the prepared site is judged to be necessary - or
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4 or a d d i t i o n a l  s t a b i l i z a t i o n  during vegetative development , Hair
and Brunn (Q 2 - 4 )  reco nim end the use o f  V e x a r  n e t t i n g  s t a p l e d  to
the sed im r I n t  s u r f a c e .  O ther  t ypes  of  t e m p o r a r y  p r o t e c t i v e  s t ruc -
t _ a r t s  h a v e  been used  ( G a r b i s c h  and W o i l e r , Q 5 ;  S e n e c a , p e r s .
com n ;  nebb and Dodd 1 9 7 6 ;  Dodd and W e b b  1 9 7 5 ;  S m i t h , p e r s .  comm . ) .

( d )  s e d i m e n t  Ti,pes. There  is no reported l in ii t a tion

at u nc or ta rn inated sediment types to marsh establishment, with
the exception of marsh peat sediments. Seneca , W o o d h o u se , and
Broor -e (1~~7 6 ) , Environmental Concern Inc. (pers. comm .), and
G arb i sch and Coleman (1977) indi cate that such sediments can be

• elpected to support poor plant growth and to render hi g h trans-

plant mortalities. Although fertilization assists plant estab-

l is h l ’ Ie nt  in pea ty  s e d i m e n t s  ( G a r b i s c h  and Co leman  1 9 7 7 ) , m a c h i n e

or hand pl a n t i n g  on these sediments is d i f f i c u l t .  Generally,

E n v i r o n ~ e n t a l  C o n c e r n  Inc .  recommends  tha t  b e c a u s e  of  i t s  poor
f e r t i l i t y ,  poor nutrient adsor ption capacity, low water exchange

potential , high acidity when disturbed and subject to o~~idatio n ,

and restriction to vegetative spread when in a consolidated

state , marsh peat is the least desirable substrate for marsh

restoration or development.

There is no compelling reason to consider a r t i f i c a l l y r n i x i n : ,

layering, or exchanging sedi m ent types in the preparation of a

site for marsh establishment unless such work is proposed on

marsh peat sediments.

Si l t - c l a y  sediments may develop desiccati on fissures , par-

ti c u l a r l y  if confined without t i d a l  i n f l ~~ - n , e  f or h U r l D e r i o d s  or
at the uppermost tidal elevations if u n c o n f i n e d .  Such ‘i s s u re— ~
may f i l l  in time (Dunstan , M c l n t i r e , m d  Windon 1117 5 ). N the

situation is not na t u r a l l y  rem edi m’ Ii prior to the p l a n t i n q  p h m s e ,

the sediments would have to be prepared by t i l l a q e  or other

m ethods.

The p r i n c i p a l  problem with fine sediment types in marsh
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establishment work is that they may present the pl a n t i n g  con-

tractor with major obstacles in satisfactoril y acc o m p l i s h i n g

his work. This problem cannot be simply resolved during the

site preparation phase and must be confronted at the time of

marsh establishment.

2. Guidelines for Marsh Establishment .

Marsh establishment at a given site should include the

following considerations and actions:

(i) Delineate the various elevations zones (i.e., MLW-

M T L , M TL-MHW , MHW -EHT o r l o w , m e a n , h i g h )  a t  the
s i t e  and the i r  r e s p e c t i v e  a r e a s .

( ii ) A s s e s s  t h e p ote nti al ex p os u re o f the s i te to
natural and boat - induced wave , litter and debris

deposition , suspended coarse sediment , and animal

s t r e s s e s .

( i i i )  Identif y the plant species that are to be assigned

to  t h e  a v a i l a b l e  elevation zones.

( i v )  I d e n t i f y the types  of p lan t  s t o c k  t ha t  a re  co rn —
p a ta b l e  w i th  t he a v a i l a b l e  e l e v a ti o n z o n e s ,

p o t e n t i a l  s t r e s s e s , and the t ime of p l a n t i n g .

( v )  D e t e r m i n e  the p lan t  s p a c i n g s  and s e e d i n g  r a t e s
tha t  are requ i red  to produce the d e s i r e d  v e g e t a t i v e
cover in the allotted time period.

(v i) Determine the need for and the application rate

of f e r t i l i z e r .

( v i i )  E v a l u a t e  the need for f u tu re  m a i n t e n a n c e  and w i l d -
l i f e  management .
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( v i i i )  Identify the planting techniques and lab or force

to be emp loyed .

( ix ) Es tim a te the c o s t .

(x) Obtain the plant materials.

(xi ) Execute the planting on schedule.
0

Items i - ix above should be fulfilled during the design and

planning p hases of a project with the consultation of a qualifi ed

person. During site preparation , t h e  p l a n t ing con t r a c to r s h o u l d

examine the site periodically (1) to ensure that the specified

e l e v a t i o n  zones and g rades a re b e i ng ach i eve d , (2) to ass ist in

resolving unforeseen construction problems that may affect marsh

establishment , and (3) to recommend minor preparation improve-

me n ts t ha t w o u l d f a c i l i t a t e  m a r s h  e s t a b l i sh m e n t , but t h a t  w o u l d
H not require change orders to the scopes of work and costs of the

v a r i o u s  c o n t r a c t s .  Such change o rders  often are unavoidable , but

they may cause substantial delays in the development of a project.

( a )  M a r s h s c a p e  A r c h i t e c t u r e .  The p l a n t  s p e c i e s  t ha t
are  a s s i g n e d  to the v a r i o u s  e l e v a t i o n  zones  tha t  a re  or w i l l  be
a v a i l a b l e  at the site should be selected from those that are

occupying or are known to occupy t h e s e  z o n e s  in r eg i o n a l  n a t u r a l
marshes. There may often be choices to make. For example , should

~~~~~~~~~~~~~~ r o e m e r i a n u s  and/ o r  Spa r t i na a ] t e r n i f l o r a  be e s t a b l i s h e d  in
the £-ITL to MHW zo ne of a tidal saltwater site in southeast United

S t a t e s ?  Shou ld  S.  a l t e r n i f l o r a , S. s p a r t i n a e ,  and /o r  R h i z o p h o r a
m an~g ]e be established in the MTL to MHW zone of a tidal saltwater

s i t e  in the G u l f  C o a s t ?  Shou ld  Pe lt a n d r a  v i r g i n i c a , P o n t e d e r i a

cordata , Sci r,,p~us ~n~!r,i c a_n,u
,,

s , a n d / o r  ~jpha l atifo l i a be established

in the MLW to MTL zone of a t i d a l f r e s h w a t e r  s i t e  in the Hudson
R i v e r ?  Shou ld  D is t i c h i l s s~pj,c a t a , S a l i c o r n i a  p a c i f i c a , and/ o r
S.  pa tens  be e s t a b l i s h e d  in the MHW to EHT zone of a m i d - w e s t
c o a s t  s i t e ?
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Such questions should be answered after considering the

objectives of the project (i.e., erosion control , development o~
fish and w i l d l i f e  habitat , restoration of a m a r s h f i h l , bi o l o g i c a l

control of water pollu t i o n )  and t h e  exposure of the site to phjsi-

cal and animal stresses. In general , for unprotected and uncon-

fined sites with fetches of 10 miles or greater , do not plan to

establish vegetation below MI-lW (Environmental Concern Inc. 1- ~76;

Knutson 1977). Other methods must be used to protect this area.

When contemplating the use of slow -g rowing plants such as

mn anqroves (Savage 1972 and et a l . 1975), consideration should be

given to establishing a uniform cover of a faster s t a b i l i z i n g  and

a faster growing plant such as S. a lternif l ora with checkerboard

transp lants of the slow—grower (ni angroves) throughout. This wi l l

render the protection often needed for the slow-growing trans-

plants until such time that these achieve maturity and displace

or remain in association with the faster growing plants (Lewis ,

pers. comm . and Lewis 1975). Before applying this concept, it

should be confirmed from natural or empirical evidence that the

slow—growing plant can develop satisfactorily in association with

the dominant one. This concept has been applied to freshwater

sites (Garbisch and Woller, Q 12 and James-River-near-Hopewell

site under Environmental Concern Inc. in Table 1) using S. alter-

n i f h o r a .  Although S. a lter if ora normally is not found in tidal

freshwater areas, it can be established successfull y in such areas.

B e c a u s e  of i t s  r a p i d  g rowth, excellent lateral spread , and supe-

rior sediment -st abilizing fine root structure , S ah ter nifl ora can

render stabilization of the site and temporary protection to the

c o - t r a n s p l a n t e d  f r e s h w a t e r  marsh plants until such time that these

p l a n t s  dom ina te  the s i t e .

Ano the r  c o n s i d e r a t i o n  s h o u l d  be made during the assignment

of p l a n t  s p e c i e s  to the r e s p e c t i v e  t i de  z o n e s .  T h i s  c o n c e r n s  the
values of the plants as food for the w i l d l i f e  (particularly water-

- , 
fowl ) wh ich are expected to utilize the site. Excessive anima l

g r a z i n g  or c o n s u m p t i o n  of underg round  plant parts on a marsh
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establishment site can have devasting consequences (G arbisch and

W o h l e r , Q 1 ,4,5 ,12; Savage 1972; Dodd and Webb , pers. comm.;

Kingsley , pers. carom.; Knutson , pers. comm .; Stanley and ho ffma n

197~~, 1975; Garbisch , Woi l er , and McCa ll um 1975a , b; G arb i sch and

Coleman 1977). Establishing plants having both hi gh and how food

values for prevailing w i l d l i f e  may reduce the necessity to use

enclosures or other devices as protection against w i l d l i f e  depre-

dation (Garbisch and Coleman 1977). Plants selected must be

known to naturally occur in association with each other.

The relative food values of aquatic plants for waterfowl

have been reviewed by McAtee (1939) and Martin and Uh l er (1939).

Geese (Ca n a d a , s n ow , blue, and brant) in modest num bers of 10-100

can i n f l i c t  permanent and widespread damage to both newly estab-

lished and natural fresh marshes and salt marshes. The rhizome s of

~,pa rt ina spp .  , S c i r p u s  spp. , and ~y,p~ia spp. are favorite foods ,

w h i 1 e P e l t a n d r a  v i rg j n ice , P o n t ed er i a c o r d a t a , a n d J uncus
roemeri n i s have low food values for geese. Canada geese gener-

ally work a marsh by eating out the seaward edge, progressing

marshward (or landward). They quantitatively excavate and consume

underground rhizomes, generally while float i ng. Water over the

marsh facilitates the excavation process. Consequently, the vul-

nerability of the desirable plants to goose depredation increases

from MHW to MLW. Above MHW , C a n a d a  geese w i l l  g r a z e  m a r s h an d

forage plants; however , snow and blue geese continue to consume

underground parts.

Muskrats and nutrias may also present in i t i a l  and continued

problems in freshwater and brackish water marsh establishment.

Both are large rodents , particularly nutrias. Muskrats prefer

underground (particularly during winter months) and nutria prefe r

aboveground plant parts as food. Muskrats prefer feeding at

n i qht while water covers the marsh surface. They wil l  tunnel into

marsh areas above MHW. In low populations (i.e., one family of

3 to 5 per h e c t a r e ) ,  m u s k r a t  runs may have a b e n e f i c i a l  i n f l u e n c e
in marsh  p r o d u c t i v i t y  th rough the th inn ing  of dense marsh  s t a n d s
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m d  t h ein creasing of water circulation and exchange.

On a 3-acre 5-year-old marsh establishment site (Garbisch

and ~o l le r , Q 5) which was planted to nine brackish water marsh

species , muskrats e x hibited the following plant preferences for

food during the first year: S. c~ynosurpi des >T,ypha spp. and

Scirpus spp.> Phr agm ites commun is ) S. al t e rn i f l ora) S. pat en s >

~‘ i s t i c ~r h i s  s,,picat a . All S. ç,y,nos uroide s , Tj,p,ha spp. and i rp,us

spp. were eaten out the first year. In subsequent years , musk-

rats have selectivel y fed on two established stands of P. communis ,

even though S. a l terniflora occupies ca. 9Q U of the marsh surface.

The types of plant stock to be recommended for use in marsh

establishment must be carefull y considered in light of the avail-

able surface elevations at the site , t h e  s it e ’ s exposure , and the

time of planting. Because tidal marsh plant materials have been

a v a i l a b l e  from only several registered nurseries , much of the

reported marsh establishment work has used plugs or bare root

extracts from natural or man-made marshes (see Table 1). If

such extractions are supervised properly and carried out according

to recommendations (Darovec 1975 , Knutson 1977), minor damages to

the natural marsh resources may result. Although such practices

w i l l  continue , they are dis couraged for large (one hectare or

greater) projects in areas where natural sources of marsh plants

are not abundant. Even if transplant materials are removed in

c h e c k e r b o a r d  f a s h i o n  and w i t h  ca re  not to denude t hose  s e c t i o n s
being excavated , an adverse impact , introduced particularly by

wo rk crews, and to a lesser extent by holding containers and

various auxiliary equipment (i.e., water pumps for  w a s h i n g  p l a n t s ) ,
cannot be avoided.

The types  of marsh  p l a n t  s t o c k  tha t  are recommended for
use under the v a r i o u s  s i t e  expo su res  and the v a r i o u s  p l a n t i n g
t imes  a re  g i v e n  in T a b l e  3. R e c o m m e n d a t i o n s  by Knu tson  ( 1 9 7 7 )
a r e  s i m i l a r .  The use of p lan t  s tock  o b t a i n e d  f rom the immed ia te
re gi on o f a s i te  o r p l a n t  s t o c k  d e v e l o p e d  f r o m p l a n t  m a t e ri a l s
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harvested (seeds or spri gs) from th is region , is preferred to

plant stock o r i g i n a t i n g  fro iii more remote locations (Woodhouse ,
Seneca, and Broome 1976). If p racticable , the plant stock used

at a m m r s h  establishment site should ori g inate from areas w i t h i n

a 100 -mile radius of the site.

Nursery st~~~~ in the f.o.rm--ot~~p rop e r iy developed peat-potted

transplant material has been found to provide superior performance

to all other plant stock for marsh establishment work (Environ —

mental Concern Inc. 1976); however , Woodhouse , Seneca , and Broome

(1976) have not corroborated this. The overriding advantage of

peat-potted stock over other plant stock is that the former can

be used successfully at almost any time of the year (see Table 3).

There are not m any multi -cont ractual construction projects that

progress without delays of some sort or another. It is safe to

assume that all future marsh establishment projects w i l l  not have

their sites prepared and a v a i l a b l e  for planting in the spring.

Seeding of S. al t e rnif l o r a, S. foh iosa , P. vi J_~jç~,, and

P. co rdata appears to be limited to elevations above MTL and

preferably the upper 20% of the mean tidal range (Woodhouse,

Seneca , and Broonie 1976; Environmental Concern Inc. 1976; Knutson

1977; and Garbisch and Cole m an 1977). As a rule of thumb , increas-

ing the maturity of nursery transplant materials upon decreasing

the elevations in the tidal zone w i l l  lead to the greatest sur-

vival of transplants and the best overall plant establishment.

Important exceptions to this ru le of thumb occur (1) throughout

the litter deposition corridor and (2) at the high elevation

zones at sites experiencing tidal amplitudes in excess of five

feet. Extensive deposits of litter and other debris often accum-

ulate throughout the spring and storm tide elevations of natural

marshes , particularly sa lt marshes (see Fig. 1 ). The marsh in this
zone , referred to as the litter deposition corridor , is subject

to especially damaging effects of such litter depositions. This

zone is an ideal location to design and construct tidal creeks

in marsh establishment projects. Such tidal creeks not only wi l l
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inc r e a~~- water c i r c u l a t i o n  t h roughout the marsh and increase the

habitat d i v e r s i t y ,  they w i l l  function as depositories for lit t e r

and as optimum environments for the rap id decomposition of the

l i t t e r  a n d  the export of the r e s u l t i n j  nutrients.

~ars h establishment throu i hout the lit t e r  deposition U
corridor may be d i f f i c u l t  (see Fig. 1 ); however , if it is attempt -
ed , the most mature plant stock a v a i l a b l e  should be used. This

zone ma y often be sui t a b l e  for the establishment of marsh shrubs

(e.g ., Iva frutesc ~-ins and Baccharis h a l i m i f o l i a )  and trees

(ru angroves), provided that the transplant material is s u f f i c i e n t l 1
d e v e l o p e d  to w i t h s t a n d  the h i t t e r  depositions.

Another problem with marsh establishment throug hout the

high elevation zone , par t i c u l a r l y  in areas subject to tidal

a mplitudes greater than five feet , is one of water stress du r i n g

periods of drought. Tidal inundation periods in this zone are

short and unless adequate rain f a l l  occurs , surface sedi - - e n t s dry

during the interim between successive hi gh tide s r e s u l t i n g  in

high mortalities of seedlings and shallow transpl a n t s (Dunstan ,

Mc l ntire , and W indon 1975; Dieterich , Q 1) . SuL. n m o r t a l i t i e s  can

be reduced by using mature peat—potted nursery s t ock w h i c h  can be

planted 7 to 9 inches deep.

Transplanting, seedin g (for S. a l te rn if l or a ), and fertiliz-

ing methods and specifications are av a i l a b l e  (Darovec 1975;

Environmental Concern Inc. 1976; Woodhouse, Seneca , and Broome

1976; and Knutson 1977). To achieve vegetative s t a b i l i z a t i o n  of

the sediments during the first growing season and uniform vegeta-

t i ye cover during the second growing s ets on , recommended trans-

plant spacings vary from 1 to 3 feet , depending U l~~- O  the con-

ditions at the site and the pl a n t  species. The hi ghest density

p l a n t i n g s  are reco mmended for cr i t i c a l  area s t a b i l i z a t i o n  and

for areas subject to high physical stresses. A hi g h degree of

cover b-/ well-developed plants w i l l  d iscourage the intrusi on of

Canada geese to the interior of a newly established marsh 1mn d
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r e s t r i c t  t he i r  f e e d i n g  to the readil y protected seaward marsh

fringe (Environmental Concern Inc. 1976). Consequently, if

w i n t e r  C a n a d a  geese p o p u l a t i ons a re  known  to be hi g h  i n  the

reg ion of a site, consideration should be given to m a x i m i z i n g

the density of transplants.

There are no available or convenient chemical test metho i s

for the determination of av a i l a b l e  nitrogen and phosphorus in
I

t i d a l  sediments (Woodhouse , Seneca , and Broom ne 1976). Conse-

quentl y, fertilizer requirements for marsh es :ab l ishment are

not readily determined. Fertilizations should be conducted , as

prescribed , for all marsh establishment work in sand sediments.

F e r t i l i z a t i o n  may make the difference between plants becoming

s u f f i c i e n t l y established to sustain the winter stresses and

p l ants succumbing to such stresses (Garbisch , W o l l e r , and
M cCa l lu mo 1975a ). For other sediment types (silt -c lay), the

op tions are (1) to plant and then to top-dress fertilize one to

two months later if plant development and pigmentations suggest

nutrient deficiencies; (2) side—dress fertilize with a slow

release fertilizer at the time of pla n t i n g ;  or (3) conduct short—

term (2-mo ) growth tests using s i te sediments in order to identif y

the optimum fertilization rate. For mud (silt and clay) sediments

when growth tests have not been conducted , Environmental Concern

Inc. (pers. comm .) recommends side-dress fertilization with

Osmocote slow release fertilizer a t the ti m e of pl a n t i n g :

~~~~~L~J Formulation R~ te Pla n t

seed 18-6-12 600 lb/ac re spring
(8- to 9- mo releas e)

p lugs , nursery 18 -6—12 1 oz (41 g)/ early spring
s to c k , sprigs (8- to 9— mo release) plant site and winter

plugs , nursery 19—6-12 1 oz (41 g)/ late spring,
stock , sprigs (3- to 4- mo release) plant site summer & fall

O s m o c o t e  f e r t i l i z e r  has been found  to p r o v i d e  s a t i s f a c t o r y  r e s u l t s
in freshwater , brackish-water , and saltwate r locations.
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(b) Maintenance a n d  Manag ,~ ment. The three princi pal

‘:dinten ance and management requirements for marsh establishmen t

are (1) removal of debris and litter depositions , (2) p r o t e c t i o n
against waterfowl depredation , and (3) fertilization (Environmen-

tal Concern Inc. 1976 , Knutson 1977). In populated urban areas,
U v a n d a l i s m  appears to be an additional maintenance problem -

people p u l l i n g  out transplants and netting (Teas , Je rgens , and

in i ba hl 1975 ; Dieterich , Q 1-9; Hair and Brunn , Q 2—8) .

Durin g the growing season , marine algae (e.g., Ulva lactuca

a n - J En t eror ~op ha ~ p p .  ),  rooted submerged aquatic plants (e.g.

a r i t i l l and Zoster a m a r i n a ) , free-floating aquatic plants

(e.g.. L i c h o r ? I a  crassi p es) , and sundry debris may be deposited
~~~‘ tee li t t e r  deposition corridor and at lower elevations

- j r s - 4 ? st ab l ishment site (Knutson , pers. comm .; Kingsley ,

- - s .  co mm.; n.i ro n r ’ ental Concern Inc., pers. comm.; Dodd , pers.

comm .. an~l D ie~ erich , Q 1-9). If such deposits are massive , the

-a ’’ €- cted ma r s h may be sm othered and permanently lost. Periodic

r~ - - -~ a l of -ie~ osited materials should be accomplished , as required ,

ir st growing season. I n i t i a l l y ,  biweekly site m ain-

~ - ‘~~n ce t r i p s  should be made. Depending upon the need , the fre-

q~ e n c J o~ m aintenance trips can be subsequently adjusted. Late

s p rir ) U~ and s ucIrt ~er plantings are more vulnerable towards litter

de p ositions than are early spring plantings, a n d  may require more

frequent maintenance.

Depending upon t h e  design of the marsh establishment proj-

ect, and often u n a v o i d a b l y ,  standing crops of the established

and neighboring marshes wi l l  become naturally harvested and col-

lect throug hout the litter deposition corridor during the winter

and early spring months (this appears to be more of a problem for
salt marshes than for fresh marshes). This litte r should be removed

before the marsh resumes growth the following spring. Continued

annua l  s p r i n g  m a i n t e n a n c e  w o u l d  be d e s i r a b l e , but g e n e r a l l y w o u l d
not be pra c t i c a b l e .
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The annual standing crops on sheltered or confined sal t-

marsh establishment sites may neither be exported nor be rel ocated ,

but slump to the marsh surface suffocating new growth and markedly

lowering the marsh productivity the following year (Garbisch and

W oll er , Q 8-9). This is a maintenance problem that is not easi l j

resolved for large -scale pr ojects, unless controlled b ur n i n g  is

feasible and is considered desirable.

If large populations of wintering or mi gratin g g€ ’ .- -e are

known to ut i l i z e  the region where a marsh establish ent site is

l o c a t e d , measures to protect the site against e -~ces si .e depreda-

tion should be considered (see Section 2(a)). Low cost enclosures

have been found to be effective (Environmental Concern Inc. 1~~ 7 € U ) ;

h o w e v e r , p e r i o d i c  m a i n t e n a n c e  of t hese  may be r e q u i r e d  and s uch
p r o t e c t i o n  may be jud ged to be n e c e s s a r y  for  s e v e r a l  y e a r s  or more .

Geese are not the only w i l d l i f e  despoilers in marsh estab-

lishment. Cattle have led to serious management and maintenance

problems (Stanley and Hoffman 1974 , 1975; Sharp and Vaden 1970);

horseshoe crabs (Savage 1972) and blue crabs (Garbisch and Wo l ler ,

Q 5-10) have destroyed plant i n g s ;  rabbit s ~Dodd and Webb , pers.

comm .) and possibly coots (Knutson , pers. comm . and Kingsley ,

pers. comm .) have inflicted notable damage to new plantings in

the gulf and west coasts ; various insects and crustaceans have

caused serious problems in the establishment of Rhizpphora rnangj e

(Carlton 1974; Kinch 1975 and Q 21-9); and grasshoppers and

crickets have been found to cause serious damage to the seedheads

and marked reductions in seed productions of established p~~~jna

salt marshes that abut t errestrial habitats (Environ m ental Conce rn

Inc. pers. comm .; Newton , pers. comm.). Enclosures can be used

e f f e c t i v e l y  to e x c l u d e  c a t t l e  f rom ia rsh  e s t a b l i s h m e n t  s i t e s
( S t a n l e y an d Ho f fma n 19 74 , 1975); however , effective management of

the other mentioned animals has not been developed. Newto t (pers.

comm .) has suggested m a i n t a i n i n g  a 3-meter wide barren strip of

land between newly established salt marshes and the contiguous

terrestrial land in order to discourage grasshopper entry to the
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m a r s h .

T h e n e c e s s i ty for continued fertilizations of established

m a r s h e s  w i l l  d e p en d u po n t h e  de g ree  o f w a v e  s t ress  t h a t  t h e y a re
subject to. Wave stress is a l i m i t i n g  factor for salt marsh

(Ga rbisch and Woller , Q 5-10; Garbisch , W o l l e r , a nd M c C a l l u m 1975a)
and fresh marsh (Garbisch and Cole man 1977) establishment. Often

t he a n n u a l  f e rti l i za ti ons  of  a reas  o f e s t a b l i s h e d m a r s h e s  t ha t

are subject to high wave stress will make the difference between

the marsh enduring or succumbing to the stress (Environmental

Conce rn Inc. 1976). The need for continued fertilization main-

tenance can be determined through periodic qualitative (visual)

c o m p a r i s o n s  of the p r o d u c t i v i t i e s  of e s t a b l i s h e d  m a r s h e s  w i t h
th o s e  o f n e ighb or i n g n a t u r a l  o n e s ;  h o w e v e r , in high wave energy

a r e a s , such need s h o u l d  be ant i c i p a t e d .
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APPENDI X A: LIST OF CORRESPONDE NTS

David A. Adams , President
C o a s t a l  Zone R e s o u r c e s  C o r p o r a t i o n
4505 Franklin Avenue
Wilmington , NC 28401
(919)799-4470

J ack Bechly, Ch i ef
T e c h n i c a l  S e r v i c e s  B ranch
N a v i gation D i v i s i o n , Portland District
U . S .  Army Corps  of Eng inee rs
P . O .  Box 2946
P o r t l a nd , OR 97208
(206)693-4417 Home
( 5 0 3 )  7 7 7 — 4 4 4 1

Dr. Ray Birdsong
Dr. Jerry Levi
Old Dominion University
Department of Biology
No r f o l k , VA 23508
( 8 0 4 ) 4 8 9 - 6 3 6 4

O tto M. Bundy
H o r t i c u l t u r a l  S y s t e m s  Inc .
P .O. Box 3
Branden ton , FL 33506
(813)776-1605 Off ice
(813)778-5548 Office
( 8 1 3 ) 7 4 6 - 3 2 7 0  Home

Jed f rey  Ca n ton
Mar i ne  R e s e a r c h  Lab
Depar tment  of Na tu ra l  R e s o u r c e s
S t .  P e t e r s b u r g ,  FL 3 3 7 0 1
V i s i t e d  on 30 Sep tember  1975

Dr.  Char les C o u l t a s
F lor ida A & M U n i v e r s i t y
P . O .  Box 47
T a l l a h a s s e e , FL 3 2 30 7
(904 ) 2 2 2 - 8 0 3 0
V i s i t e d  on 1 O c t o b e r  1975

E l i z a b e t h  S. Crowde r
L a r r y  W h i t e

IC, _
IC .._~~~~~ P lann ing  C o m m i s s i o n

C i t y  of Pa lo  A l t o
P a l o  A l t o , CA 94301

~~~~~~~~~~~~ (415 ) 3 2 9 - 2 1 4 9

Al

~~~ - - -~~~~~~~~~~~~ ‘“  3~~~~~~~~~~~ ’~~~~- ~~~~~~~~~~~ -- IC .~~ - - - - - - - -



Dr. J i t n n iy  Dodd
Department Range Science
Texas A & M University
College Station , TX 77840
(713)845-6531
Visited on 2 October 1975

Lionel L l euterius
Gulf Coast Research Lab
Ocean Sprin g s, MS 39564
(601)875-2~ 44

Phy l l i s  Faber
112 Del Casa
M i l l  V alley, CA 94941
(415)388-3070
(415) 38b-6002
Visited on 14 October 1975

Dr. W i l l i a m  Fehring, Director
Env i  ronr nenta l A f f a i r s
Ta m pa Por t  A u t h o r i t y
P .O. Box 2192
Tampa , FL 33601
Visited on 30 September 1975

John G , Ford
P . O .  Box 403
White Stone , VA 22578
(804)435-3385

Kenneth B. Frenke
Janet  D i e t e r i c h
Town of Huntington
140 Eas t  Ma in  S t r e e t
Huntington , NY 11743
(516)421-1000, Ex t. 277
Visited on 9 May 1975

Harry George
W i l d l i f e  Biologist
C a l i f o r n i a  Depar tmen t  of F i s h  and Ga me
G r i d l e y , CA 95948

J . S .  Haeger
F l o rid a Med i c a l  E n to m o l o gy La b
P .O. Box 520
V e r o  B e a c h , FL 3 2 9 6 0
( 3 0 5 ) 5 6 2 - 5 4 3 5

D r. Malcolm E. Hair
E l s a  Brunn
T o w n  o f I s l i p
De p artme n t of Env ir onme nt al Cont ro l
577 Main S t ree t
I s l i p ,  N Y  11751
(5 16 ) 581-2000
V i s i t e d  on  10 M a y  1 97 5
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Moray Harrel l
Environmental Resources Section
Corps of Eng ineers
P .O. Bo x 4970
J a c k s o n v i l l e , F L  3 2 2 0 1
(904)791-3615

Dr. H. Thomas Harvey
Department of Biolog ical Science
S c h o o l  of S c i e n c e
San Jose  S t a t e  U n i v e r s i t y
Sa n Jase , CA 95192
(408)277-3008
(408)243-6956 Home
Visited on 14 October 1975

Adam Heineman
N avi ga ti on Div i s i o n
Corps o~ Engineers
P .O. Box 2946
Portland OR 97208
(503)777-4441

George R. H o f f m a n
Department of Biology
U n i -~ersity of South Dakota
Ve r m i l l i o n , SD 57069

Ed~i in Joyce , Director
Marine Research
Flo ri da DNR
Ta l l a h a ssee , FL 32304
(904)488-6058

Les K i ehn
National Park Service
75 Oak Street
Patchogue , NY 11772
(516)289-4801

Rembert Kingsley
Madrone Associates
35 M i t c h e l l  B o u l e v a r d
P . O .  Box 2970
San R a f a e l  , CA 94902
(415)472-1092

P au l K n u t son
A. He rme
C o a s t a l  E n g i n e e r i n g  R e s e a r c h  Cen te r
Kinqman B u i l d i n g
Fort Belvoir , VA 22060
(202)325-7539

Ed L a y t o n
Env i ronmen ta l  C o n s u l t a n t s  Inc .
4807 Co l ley Avenue
N o r f o l k , VA 23508
( 8 0 4 ) 4 2 3 -  1858
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Rob i n L I- ~~f ’
De p a r t - n o t  O t  B io l o U y
hi I l sbn r ou ~ ’ Comm~ ni ty College
Ta r p a  , IL t3~-22
(81 1- 87 ~-7222V i s i t e d  on 30 September 1975

H.A. M c C l e l l a n
Environmental Q u a l i t y  Section
U.S. Army Corps of Engineers
Mobile , AL 36601
(205)690-2666

J . B .  M c C o r m i c k
Chief of Planning Branch
Department of Fish and Game
Sac r a m en to , CA 95802
(916)445-8285

Wen del l  M i l l e r
St a t e B i o l o g i st
Soil Conservation Service
2828 Ch i l e s  Roa d
P . O .  Box 1019
Dav i s , CA 95616
(916)758-2200

Dr. John B. Morrill
N ew C o l l e ge
Sarasota, FL 33578

Dr. Curti s Newcombe
San Francisco Bay Marine Research Center
8 Middle Road
Lafayette , CA 9454 9
(415)2 54— ~ 65O
Po int San Pablo Lab9,ratory
Western Drive Extension
R i chmond , CA 94804
(4 15 ) 232-51.00
V i s i t e d  on .13 O c t o b e r  1975

Nolan H . Ne~ ton
Department jof Entomology
North Caro l’ina State University
Box 5215
R a l e i g h , NC 27607

J.B. Reark
6870 S . W .  75 th  S t r e e t
South Miami , FL 33143
( 3 0 5 ) 6 6 5 - 4 2 4 2
Jack Rudloe
Gu l f  Spec imen Company , Inc .
P . O .  Box 237
P a n a c e a , FL 32346
( 9 0 4 ) 9 8 4 - 2 0 4 1
T e l e c o n  12 November 1975
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Tom Savage
Resource Management
F l o r i d a  DNR
301 P e n n i n g t o n  B u i l d i n g
T a l l a h a s s e e , F L  3 2 3 0 4
(904)488-8614

Dr. Ernest Seneca
Botany Department
North Carolina University
Ralei gh , NC 27 60 7
(919)737-2129
Visited on 22 & 23 September 1975

W. Curtis Sharp
Plant Materials Sp e c i a l i s t
U . S .  Depar tm ent of A g r i c u l t u r e
N o r t h e a s t  T e c h n i c a l  S e r v i c e
1974 Sproul Road
B roo m a l l  , PA 19008

Haro ld  S i l v e r s t e i n
John Dewey H igh  Schoo l
50 A v e n u e  X
Brooklyn , NY 11223
(212)373—6400, Ext. 18

D a v i d  D. S m i t h  & A s s o c i a t e s
8384 Sugarman Drive
La J o l l a , CA 92037
( 7 1 4 ) 4 5 3 - 2 2 1 0

Dr. Hanley Smith
E n v i r o n m e n t a l  E f f e c t s  L a b o r a t o r y
Waterways Experiment Station
P . O .  Box 631
Vicksburg, MS 39180
(601)636-3111

John W.  Spe th
Depa r tmen t  of  F i s h  and Game
1416  9 t h  S t r e e t
Sacramen to , CA 95814
(916)445-9992

Karen S t e i d l i n g e r
Botany  Depar tmen t , D N R
Mar ine  R e s e a r c h
S t .  Pe te rsbu rg , F L  3 3 7 0 1
( 8 1 3 ) 8 9 6 - 8 6 2 6

Thomas J. S t e i n k e
Town of  F a i r f i e l d
C o n s e r v a t i o n  C o m m i s s i o n
Fairf i eld , CT 06430
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David Sucher
Park Department
Department of Community Development
306 Cherry Street
Sea tt l e , WA 98104
(206)583-4495

Dr. H.J. Teas
Department of Biolo g y
University of Miami
P .O. Box 8389
Cora l Ga bles , FL 33134
(305)284-4272

Wi l b u r  Terynik
P .O. Box N
Flo rence, OR 97439
( 5 0 3 )  9 9 7 - 2 4 0 1

Dr. A n i t a  T h o r h a u g
Rosentiel School of Marine & Atmospheric Sciences
Miami , FL i3149

Dr. Harold F. Udell
Dr. Orville W. Terry
John D. Zarudsk y
Town of Hempstead
Department of Conservation and Waterways
1 P a r k s i d e  D r i v e
Point Lookout , NY 11569
(516)431-9200
V i s i t e d  on  11 May 1975

Dr. Barry Vittar
Dolphin Island Sea Lab
P . O .  Box 386
D o l p h i n  I s l a n d , A L  36528
(205)861-3702

Bob W i l l
Denn is  Susy k o w s k i
New Y o r k  D i s t r i c t
Corps  of  E n g i n e e r s
26 Federa l  P l a z a
New Yo rk , NY 10017
( 2 1 2 ) 2 6 4 - 4 6 6 2

Dr. Herb Windon
Dr. Bi l l  Dunstan
S k i d w a y  I n s t i t u t e of  Oceano g raphy
S a v a n n a h , GA 31404
( 9 1 2 ) 3 5 2 - 1 6 3 1
V i s i t e d  on 29 Septe mber  1975
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APPENDIX B : MARSH CREATION RESEARCH INFORMATION REQUEST

The followin g pages contain the completed infor m ation request

(lis ted verbati m) obtained from those correspondents (listed in

A ppendix A) who completed and returned the information request forms,

Th is current and frequently unreported information was ac quired

by personal inte rviews (visit, l e t t e r , or phone) with people who ,

dur ing the period of May 1975 through January 1977 , have been
identifie d as potential sources of marsh establishment information.

Abbreviations used in the forms include: MHW ‘
- mean high water;

MTL - mean tidal level; MLW - mean low water; and C & CG Chart -
Coast and Geodetic Survey Chart .
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No. 1

MARSH CI~EATIC7A EPiBOI
INR)UMATI(1’

~ 
RR~JFSF

April 1975

— Please ccnplete thi s in f o rma t ion  request as th~ r oughIy as possib1e,
Use “NA ” when not applicable and l eave blank when the requested inforrrntion
is unkno~~ or not available. Use the backs of the pages if the spaces al lot ted
are insuff ic ient . The plantings to be listed in Table 1 are coded . Pl ease use
the same codes in Tables 2 and 3 when describing the fertilization programs
and the results of these plant ings. For example , if there are t-~~ areas of
Mangrove seedling transplants at MTL-MHW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2. only the fertilized plant ing should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B . Please print or
type and return to:

Environmental Concern Inc .
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name :

WETLANDS RESTORATION

2. Institution and its a~1dress :
TOWN OF HUNTING TON - DEPT . OF ENV I RONME NTA L PROTECTION
140 E. Main St.
Huntington , NY 11743

• 3. Persons directly responsible for the project and their respective office
telephone nnmt ers:

Mr. Kenneth B. Frenke (516-421-1000 , Ext. 277)

4. interviewee(s) — person(s) ccztpleting information request and person(s) planning
on participating in personal interview. If different , so indicate.

Miss. Jane t Dieterich

5. Agency(ies) funding the project :
TOWN OF HUNTINGTO N - DEPT. OF ENVIRONMENTAL PROTECTION
140 E. Main St.
Huntington , NY 11743

B?
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1-2
6. Date ’; of initi .i t wn and , ~f app l i c a b l e , co m p l et i on  of th~ p ro jec t :

1. Ce nt  (~r })or t  I3e~ich  5/74
I I .  Cen t rr })ort Pond 7/74

iii. Ilunti nc ;lon Harbor Yacht Club 9/74
IV. Centerport Dam 9/74
V. Huntington Harbor East 5/75
VI. Gold Star Battalion 6/75
VI I. East Beach Sandspit 6/75
V I I I .  Pri ce Bend 8/75

7. Si te description

(a) Site location (C & CC Chart No. and coordinates). Please
attach section of indicated chart with site boundries
pen c iled in , if possible . 

-

C & CC Chart ~#224
within the area N 40053 1 to N 40°56’

W 73°22’ to W 73°28’
(See enc l osed m ap for specif ic  locations)

(b) Is site a dr edged mat erial disposal , a n a t u r a l  a r ea or
other? If other , p lease describe.

Site location s are all natural except “ I ’ . Thirty
years ago , the orig inal wetland was buried with dredge
spoil. Thoug h much of the spoil is gone , marsh ar ea has
not returned to former boundaries.

(c) Are the sediments at the site unconfined and unprote cted?

Unconfined and unprotected by any man—made structures.

• (d) If sediments at the site are either protected or confined ,
what structures and materials were used?

NA

(e) Are areas involved in marsh creation ?

All the sites are inundated with regular semidiurnel tide
frequency except “II” . Centerport Pond is left filled
Friday evening to Monday morning . It is regularly flushed
the other five days .

(f) Physica l characteristics of sediment .

I II III  IV V VI VII VIII
Sediment & clay X Xx X X X - X -
Sand Xx X X X X X XX XX
Pebbles - - X - - - - -

B3
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1-3

(q) What  is the sediment chemi cal composition?

In core samples taken at site “I” range 25-50%
carbon ; .01% nitrog en , .01% phosphoru s .

(h) The range (in degrees) of the surface slopes at th e site ,
the dominant slope , how were the slopes achieved?

natural g radi  n~ dom i na nt
I 3—15% 3— 5~ -
II 0—3% 0-2%
I I I  2—10% 2—5%
IV 5— 10% 5—10%
V 3-10% 3-5%

V I 3—5% 3—5%
VII 5—10% 5— 10%
VIII 3—10% 3—5%

(i) What are the major fetch lengths and directions?

Although there is a 20 mile fetch coming across the sound
from Co8necticut in a N-NW direction , the sand sp i t
(a t N4° ~~~

‘ ‘ 
w73°24 ’ ) take s the impact of wave energy

generated in the last few yea rs.

( j )  What wind dir ections prevail and dominate? During what
months are the dominan t winds encountered?

N-NW is the dominant wind par ti cu la r ly  during th e winter,
in the last few years.

(k) What is the mean lunar tidal amp l i t ude at the Si te? Are
wind influences on the tide signific ant?

The mean lunar tida l amplitude is in the rang e of 7—7½ ft.
Due to the sand spit , the wind influence on the tide is
insignificant.

(1) What is the chemical composition of the receiving water at
the site (annual salinity range and any known constituents
that are present in unusually high concentration s)?

Range of salinity is 23-26%

(m) Were there any Site preparation requirements?

NA

(n) Problems associated with the site preparation .

NA

B4
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1-4

(o) Plea se provide recommendation, if any , fo r  ~ it e pr 4-~p a ra tio fl
based upon experience.

Kenneth Fr enk e h a s a l ready discussed his comments with
you , both at Ma ry land and here on Long Island.

(p) Any additional information and comments that you feel might
be help ful for futu re site selections and preparation .

See above

8. Marsh creation descript ion :

(a) What are the princ ip le objectives?

1. to stabilize the eroding sand sp its
2. to filter runoff entering the harbors
3. to create breeding areas for small fry and invertabrates.
4. to const ruct natural habitats for mi gr atory and sta~tionary

wildlife.
5. to establish natural study areas for educational purposes.

(b ) Please fill in the following table of plant species used ,
p lant  stock used (seeds , springs , rhizomes , seedlings,
(potted , bare root , age), elevations planted (e.g., MLW-
MTL , MTL -MHW , 1411W to +1 , wher e MTL + mean tide level and
1411W to +1 = MHW to one foot above MHW) , month-year  p lant ed.

Since there are so many sites to consider , Table 1 was
expanded for simp licity . Table 1 is on pag e B8.

(c)  Endemic p lan t stock was or was not used. If “was not used ”
indicate geographic origins of various stock used .

The planting material came from New York and Virg inia.

(d )  If p lant stocks were purchased , what were the sources?

Environmenta l Concern , Inc .

(e) What mechanisms were emp loyed for planting?

Shovels , mechanical augers , tractors and planters , were
all used at Centerport Beach. Only shovels were used
at the remaining sites .

B5
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1-5

(f) If fe rti liza tion pro jrams were adopted , ple.i~~
. com p l e t e

Table 2 (code refers to Table 1)

A l l  ~pa r t i n a  ali t ernif lora received same fertili ze r
mix ture which consisted of a 5:1 ratio of Ammonia
ni t ra t e and super phosphate. The fertilizer was
app lied manua l l y around the base of each individual
p lant .

General rule - all 4 month old plants received 1 oz;

~~~. 4 months received ½ oz dur ing  the f i rst yea r of
establishment. The following yea r each mature plant
received one ounce.

9. Marsh creation results :

(a) Please p rovide any qualitative or quantitative results
(biomass determination results , etc.) in the following
Table. Please list ref erences to available published
material (on project) not given in Table 3.

(b) What problems have been encountered with regard to
vegetative establishment?

1. Plants did relatively well the first year of
establ ishment, however they didn ’t grow to expected
peak and fertilizer had to be applied the following year.

2. Tidal action caus ed erosion around plants and some
were washed out.

3. Geese uprooted and fed on vegetation .

4. Ulva buried and killed p lant seed lings.

(c) The problems listed in 9 (b) have been resolved by:

1. Consecutive year of fertilizer.

2. Selection of p lanting sites on less gradient slopes.
Individua l p lants ar e buried deeper in soil where greater
tidal action is expected.

3. Geese prob lem insignificant.

4. Manual removal of ulva first year of growth .

_____ 
86

— 
~~~~~~~ ~_~_ — IC~__ - - -. - . ~~ - - . -.. — ... . - - -IC

- 
IC IC~ICIC -— -



1-6

(d) Wildlife have utiliz ed created marsh areas and w i l d l i f e
ma nagement problems do not exist.

There app ears to be an increase in sighting s of wildlif e
since the recreation and ext ension of wetlands. However
amount of vegetatir~n damaged is minor and not considered
a significant problem .

(e) Insect problems are not significant.
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1-7

(b) Plt’ ;e-.e f~ 11 in the followi n~ table of plan t species w;ed , p 1 ant ~;tockused (~- ceds , spr i(~s, rhi~~i~~s , secdlings ,( potted , bare root , ~ i~e
’
~ etc.) ,

cli eva t ions plant ed ( e . g . ,  MLW - -!ffL , Ml’L—M}IW , MH%V to +1 , where MF’L =
ni-an t ide  level and MI-lW to +1 MI IW to one foot a~x)ve MHW) , n~ n th-year
p1 anl ed

TABLE 1

TE PIICA~~’ SPFX~IE~ PLA1~fl’ srrjcjç E1EVATI~~ S PLAN~FD M WDI-YEAR Pl ANTED

S2artina Potted MLW-MTL 5/74
A a l t e r n i flo r a  seedlings

_ _ _ _  j4~~6_mont1~~J _ _ _ _  - ___

Potted MTL-MHW
B “ seedlings

_ _ _ _ _ _  L2~ 1inQx~thsJ _ _ _  _ _

c “ Potted MLW to MTL 8/74
seedlings

_ _ _-

Potted MTL 4/7513 dormant
____  ~~-2½ mon~ h)~~

Bare Root
L. .(2-2 ½ months l’ -~ M T L ? l ’  5/75

________  
patens Sprigs I4HW to +1 

- 

f5/75  

___________

Spartina Potted MTL to I’~~W -1’ 7/74
G 

alterniflora (3-.4 rno~ ths) 
__________________  _____________________

Potted 1’I- MTL to 1411W’- 1 9/74
III H seedlings

____ ________________  
(2~ -3 months) _________________  _____________________

:v a’ “ Potted MTL to 1411W -1’ 9/74I 
~eed l

-___ ___________ ~4 m on 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

“ “ Bare root MLW - MHW 5/75
J (2-2½ month s

Pott~~~ MLW —14MW 5/75
seecl.Linas

— _____ _ _ _ _ _ _ _  
(2- 2~ mOnths _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Potted MTL - 14MW 6/75
L seedlings

____  — 
(4-6 months) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M “ “ Potted MTL to 6/75

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  
? 9 ~~~~g~ ths frUIW IC. 1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

“ “ Potted MTL +1 to 8/75
~III N seedlings Z’fl~I~W -2

____  - ~4—5montfls) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 2

SITE CODE DATES OF APPLICATION

I A 7/74 , 8/74 , 7/75 , 8/75

B 7/ 74 , 8/74 , 7/75 , 8/75

C 7/75 , 8/75

D 7/75, 8/75

E 7/75 , 8/75

F

II G -

III  H 7/75 , 8/75

IV I 7/75. 8/75

V J 7/75

K -

VI L 7/75, 8/75

VII M None

VIII N None

1 
_________  

89 
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TAB LE 3

RESU LTS 
_______________  _______

I Since it was the first planting, experimental sites with
various strata, slope gradients and two types of plant stock
were used . The young plants (B) along MHT zone did poorly.
There was an exceptional bloom of Ulva in our harbor and
many of the seedlings were buried . 20% of the orig inal
plant material was lost to the shifting of wind direction
and sand movement. Some of our p lants were also washed
out by tidal action . The type of soil the plants were grown
in did not have as much impact on the success of the p lant-
ing s as did the location of the plants in relation to the
tidal zones .

(C, D, E) Planted in areas of washout and along the open area
of sand bar did relatively well. 25% of fatalities due to
to tidal action and sand movement.

(F)  40% of sprigs survived ; location was not the best
suited for the vegetation.

II (G) Due to inconsistently flushing and inundation , all of
the vegetation died with a few exceptions .

III  The f a t a l i t y  of 25% was due to their location — too near
to MLW .

IV 25% loss due to location - too near MLW and tidal action.

V (J) At least 75—80% viable.

(K) 100% fatality ; plants were uprooted by people in the
neighboring area and piled above 14MW . By the time we were

• notified and replanted the vegetation at another site ,
it was too late .

VI Vegetation is doing quite well , 100% successful.

VII 100% successful planting

VIII 100% successful planting

810
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I..~Ql~~G ISL5A1~ ID, 1~T E Vc y  Y ORI~
KENNETH C. BUTTERFIELD , SUPERVISOR

DEPARTMENT OF ENVIRONMENTAL PROTECTION

August 23 ,1976

Dr. Edgar Garbisch
Environmental Concern
P.O . Box P
St. Michea ls, Ma ryland 21663

Dear Dr. Garbisch ,

As per your request , here is the updated information on
our wetlands plantings:

l.— 5. N~

6. This years sites were concentrated at Sand City .

IXa Cove east of spit
IXb East side of revetment

7. Site description

a. Locations are on enclosed map
b. At site IXa the S. patens was planted on loose sand fill
c. & d. Since sites are on east side of spit , they are

natura lly protected from the brunt of the northwesterlys.
f. Site IXa & b (along the east side of the revetment)

consists of sand and pebbles - average ½ - 3/4” diameter.
Site IXa (along the east side of cove and tip of smaller
spit) is composed of sand and stones averaging 2” in
diameter , much more organic compositions .

(iXa&b ) (IXa )
Sediment X
Sand X X
Pebb les X X

IC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. HU~~~NGTON, NEW YORK . 421 . 1000
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h. ~t:rface slopes

g ra ding rang e domin ant
IXa * 3—10% 5—8%
IXb 3—5 % -

*one area of IXa in northwest corner of cove has a
15% slope.

NOTE : correction in original Site I range should be
3—5% , not 3—15%.

i. Major fetches

The 1 mile fetch generated by the occasiona l S-SE winds
does not have much impact on the area.

8. Marsh creation description :

a. The principle objective of this year ’s projects  were
to reverse the erosive movement of sand to one of
rebuilding and refortification through the establish-
ment of vegetation.
The cove is also expected to become an excellant area
for breeding of small frys and invertebrates.

b. Site Date Code Vegetation Plant Stock Elevation

I 4/76 S. patens Sprigs MHW + 1

IX 4/76 0 S. patens Sprigs 14MW + 1

5/76 P S. a1t~ rniflora Bareroot MLW to MTL

5/76 &
7/76 Q S. alterniflora 4” pots MTL to

1— 1411W

c, d, & e. See last year~s report

f. Sites I, VI , VIII and IX were fertilized over this year.
The new vegetation received ½ dosage while the older
sites received 1 oz./plant.

9. Marsh creation results : 
-

b. Most of the problems that were cited last year have either
been solved or cease to be a significant problem. However,
the second year of growth ii not as good as expected.

B13
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RESULTS

( F & F 1)

The Spartina p~atens , that did survive last year , in addition
to this year ’s p lantings were growing satisfactoril y, many
were flowering . However , Hurricane Belle caused massive
sand shifts along the smaller spit and all the S. patens ,
as well as sections of the S. alterniflora have been buried .

IX (0) The S. patens were unable to establish on the loose sand y
slope in the NW side of the cove . Most of the vegetation was
lost. Due to seaweed and debris accumulation more S. patens
died . Only 30% survived after Hurricane Belle swept through.

IXa (P  & 0) Originally the cove had been sectioned off for the
various types of container grown p lants. However , due to
the considerable movement of sand along the sloping shoreline
within the cove , many of the small bareroot~ material had
been buried . In an attempt to “-fill—in ” vacant areas , the
following shipment of 4” pots became interspersed with the
bareroot. Therefore it is not possible to rate the mortality
of the previous plants.

As of now, the plants are well established and weathered
Hurricane Belle quite well; perhaps 5—10% fatality .

IXb Prior to Hurricane Belle , 90% of the 6 month old plan ts were
healthy along the east side of the revetment. After the
hurricane , the plants along the bottom third are quite weathered .
Many of the blades of grass are snarled and wrapped around
their base , others are just cut off at the soil line . It is
difficult to estimate the actual percentage of survivors.

Going south to north the condition of plants improve greatly.
The p lants in the top third are still green and healthy .

Excluding the south section , 80% of plants are continuing
to grow successfully.

814
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No. 2

MARSH ~REATI~1~I HESEAI~i1IN1~RMATIa~J PJ~X~JEST

April 1975

INSTRhJCFICR~S — Please cci~plete this information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested infom~ t ion
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization prograras
and the results of these plantings. For exanpie, if there are tw areas of
Mangrove seedling transplants at !vfl’L-MHW elevations, one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Qxles A and B). In Table 2 , only the fertilized plant ing should be listed
under the appropriate Code. In Table 3 the results frczn the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Env1rornr~nta1 Cont~ern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name: S a n d  I s l a n d , Great South Bay , Town of
lsl ip , New York - Area: approx im ately 35 acres (pg. 6 of attached -

report)
2. Institution and its address: Town of Is li p, Department of

Er~ ironmenta 1 Control , 577 Main Street , I s l ip, NY 11751

3. Persons directly responsible for the project and their respective office
telephone nurters :

Dr. M a l c o l m  E .  Hair , M a r i n e  R e s o u r c e  C o n s u l t a n t  (516)581-2000 Ext 309Ms. E lsa  Brunn , N a t u r a l  Resource B i o l o g i s t

4. Interviewee(s) -- person(s) ccnpleting inforn~ tion request and person(s) plann ing
on participating in personal interview. If different , so indicate .

Same  a s #  3

5. Agency(ies) funding the project :

Town of Isli p, Department of Environmental Control

B16
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6. 1)ites of initiation and , if applicable , caTpletion of the project:

Initiated November 1973
Ant icipated Completion - October 1975

7. Site description

(a) Site location (C & 65 thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible .

C&GS Chart No. SC- 120
(b) Is site_a dredged n~terial disposal area 

~~ 
a natural area /J, or

other U ?  If other, please describe.

(c) Are the sediments at the site uncon!ined and un2rotected /~1or protected
/J ,  confined / J ,  by a breakwater /J, a dike /J, a groin / J ,  or other
fJ? If other , please describe .

(d) If sediments at the site are either protected or con:fined , what structures
and n~ terials were used (e.g., earthen dike, riprap breakwater , ~~oden
groins).
unconfined

(e) Are areas involved in nmrsh creation regularly /,~~/ , occasionally / j ,
seldczn / J ,  always / J ,  inundated? theck one or nkDre.

(f)  Are physical characteristics of sediment raid (silt and clay ) / J ,  sand
,~~

I , pebbles /J? If nrire than one check , double check dminant . Please
provide percentages if available.

(g) What is the sediment chanical ccaipoeition (Kjeldahl nitrogen, nitrate and
aza~nia nitrogen pI~)sptx)rus, potassium, organic carbon , etc.)
No specific analysis performed but material consists of
clean , well scoured sand from channel areas

______ 

817
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(h)  What. is the •ran~~ (i n degrees) of the surface slopes at the site? S lopes
of shorelines are 1:25’ What is the daninant slope?

flow wnre the slopes achieved (e.g. natura l or
bulldozer gradi ng)? A l l  s l o p e s  a c h e i v e d  by  a l l o w i n g  h y d r a u l i c l y

p u m p e d  m a t e r i a l  to s e t t l e  to d e s i r e d  e l e v a t i o n s

( i )  What. are the major fetch lengths and directions? DOmi n a flt fetch is
from northeast in winter app. 5 miles. Longest fetch is f r o m  e a s t  app
20 miles. Dominant fetch in summer is from south -southwest , app. 1 mi

( j )  Wha t wind directions prevail and dcminate?
- 

J)u r ng ~ iat nonths are the daninant wind.s encountered?
wi n t er prevailing & dom inan t  w i n d s  f rom N/ NE - average 10-20 mph
Summer p r e v a i l i n g  w i n d s  f rom s o u t h - s o u t h w e s t  - average 5-10 mph
(k) What is the n~an lunar tidal anplitude at the site?

Are wind influences on the t ide dcininan t /~/, 
significant / J ,

insignificant /J?
approximately 1½ feet

(1) What is the ch~nical ccxiposition of the receiving water at the site
( annual salinity range and any known constituents that are present in
unusually high concentrations)? A v e r a g e  s a 11 n I ty 28° / 00’ r a n g e

2 7-3 0 0 / oo ,  see attached r e p o r t  for d e t a i l e d  description of n u t r i e n t s
at this and o t h e r  s i t e s  in Grea t  S o u t h  Bay

(m) Were there any site preparation requirenents (e.g. , grading to specific
elevations)? Please specify generally. The only restriction on

site preparation was the maintenance of a 1’:25’ slope in tne
i n t e r t i d a l  z o n e

(n) If there were any probl~~~ associated with the site preparation ,
please describe . No p r o b l e m s  e n c o u n t e r e d  d u r i n g  h y d r a u l i c

pumping 
4

(0) Please provide reccmnendations, if any , for site preparation based upon
experience. A minimum of a 25 ’ i n t e r t i d a l  zone was found

necessary for plants to become established and sta b i l i z e
t h e  shore l ine

(p) Please provide any additional information and cannents tnat you feel
might be helpful for future site selections and preparations. T h e  t i m e  of t h e

d r e d g e  and f i l l  operation should be scheduled as close to the best time
f o r  p l a n t i n g  i f  dewate ring p r o b l e m s  a r e  n o t  e n c o u n t e r e d .  I f  t h i s  i s
n o t  possib le , temporary stabilization u s i n g  V e x a r  n e t t i n g  s h o u l d  be
carried out until plants have established themselves . We have used this
material with excellent results in both the intertidal and supratida l
8. Marsh creation description : areas

(a) What are the principle objectivesWrinciple objective of the project was to
a ttempt to reduce the frequency of maintenance dredging of adjacent channels by presently
shifting sands and dredged materials from moving back Into the dredged areas whi le

s imul t ane ous ly  creating new w i l d l i f e  habi ta t .  A second objective was to determi ne the

e ffective ness of plastic netting as a temporar y stabi linng agen t .
-~~~~~~~~~~~~~~~~~~~ IC IC ~~~~~~~~~~~~~~ IC



2-5

(b) Plea.se f i l l  in the following table of plant species used , plan t stock
used (s ‘ ‘ds , sprigs, rhi zanes, seedlings , (potted , bare root , ag~~ etc.),elevations planted (e.g., MLW—l~ffL , ~m,4flW, 01W to +1 , where MTL =

rw?an t ide level and 01W to +1 = MHW to one foot above MHW), nx nth-year
planted.

TABLE 1

(X1)E PLANT SPF~ IE~ PLANT s’itx:ic EW/ATIC1~IS PLANTED f~Dm1-YEAR PLANTED

Spar t ina  Seedlings in MLW - MHW July 1974A alterniflora peat pots

Ainmo~h il f Single MHW + 25 November 1973B brev lligu lat a cuims/hole

Ammophila Multi ple November 1973
MHW + 25 Feb . Mar , Apri l 1974C brev ili gu lata culms/ho le

Japanese Black Bare root
D Pine seedlings in MHW + 25 March 1974

____ __________________ 4” peat pots 
____________________ ________________________

Rosa multiflora Bare root
E seedlings MHW + 25 May 1974

Rosa rugosa Seedlings
F potted in mulc MHW + 25 May 1975

Spartina 6” seedl ings
G alterniflora in 1¼ peat MLW - MHW May - June 1975

_____ ___________________ 
pots 

_____________________ _________________________

Purple wil low i’ stringers MHW + 25 May - June 1975

I

(c) Fi~d~ nic plant stock was /J was not /ij  
used. If “was not used,”

indicate geogi’aphic origins of various stock used.

(d) If plant stocks were purchased , what were the sources?
Spart ina - Environmental Concern

Rosa rugosa - Pachysandra Nursery , Sayvil le , New York
All others - New York State Dept. of Environmental Conservation

(e) What mechanialE were eiployed for planting?

~part 1na a ltern i flora - 1’ centers In 4” peat pots - hand planted
Anin oph ila brev il lgulata - 3’ centers bare culms - hand planted

All others - clumps or groupin gs - hand planted

-~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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(f) If fert ilizat ion progran~ were adopted , please car~bite Table 2
(code refers to Table 1).

TABLE 2

WHEN ANI) }t~ SURFACE (11
X~)E FER~ILlZER D&%RII7FICZ~ APPLICATIC1~ ATE SUBSURFACE ) APPLIED

Fairway f e r t i l i z e r  Hand broadcast
A 30-10-30 app . 25 lbs/ acre Surface

B

; c a v i n a e r  p lant  sewage Appl ied at base
C s ludge & soil (1:1) of cuims Surface

D

E

Fairway fertilizer Hand broadcast
F 30-10-30 around base Surface

Fairway fertilizer Hand broadcast
G 30-10-30 app . 25 lbs/acre Surface
— 

Fairway fertilizer • - Hand.broadcastII 30-10-30 around base Sur face

I

9. Marsh creation results :

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages , bici~~ss determination results , etc.) in the following
table (code refers to Table 1).

—

- 

- - 
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TABLE 3

RE~ LTS(IDE (Provide literature references in lieu of results if considered desirable)
—  

Plan tings were carried out too late in growing season to obtain quantitative
data . Qualitatively , plants have survived (approx 85%) and have developed

A lar ge root systems

Excellent results in areas planted with multiple culms /hole. Areas planted
wi th single cuims are stabilized but individual plants are still apparent.

B Fer tilizer worked very wel l but unsatisfactory from a microbiological
standpoint (hea l th problems )

—  

Single culm plantings gave rise to 10-18 new stems .
Multi ple cuim plantings gave rise to 32-37 new stems .

—  

Plants seem to have survived winter fairly wel l (approx . 70% survived )

D 
Two year seedlings did much better than fi rst year plants .

— 

Plants have died back to ground level but root systems are now producing
new plants . Mulching wi th algae and eel grass to increase moisture content

E appears to help.

F 
Plants going in in May 1975 - no results to date

G 
Plants going In In May 1975 - no results to date

H 
Plants going in in May 1975 - no results to date

I

B22
IC~~~~~ • . • •~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~IC ~~~ IC~~~~~~~• I C



2-8

please list references to available published rr~ terial (on project)
not given in Table 3.

(b) What problems (chE!nical, physical , biological , and/or mechan ical)
have been encountered with regard to vegetative establislinent?

M a i n  pro blem has been with v a n d a l i s m  as site es p e c i a l l y  in areas
s t a b i l i z e d  wit h Vex a r netting . Second proble m is l o g i s t i c s  in
working on an i s l a n d  (trans portation of personnel & equipment).

(c) The probl~~~ listed in 9(b) have /xJ have not /f] been resolved.
If the problai~ have been resolved , please describe the solutions.

Main  problem is one of educa ting p u b l i c  & enforcement procedu res -

not solved. Second problem solv ed with construction of specia l
vesse l  & r a f t s .

(d) Wildlife have /7] have not /J utilized created marsh areas and
wildlife managøn~ it probl~~~ do /J do not ftJ exist . If manage-
ment problai~ do exist , what wildlife create the probluas and are
the probla~~ now rectified and if so by what means?

(e) Insect probla~ are / J are not /yJ significant . If significant ,
what are the problea~ and how were they resolved?

(f)  Please provide any additional information and ccmnents that you feel
might be useful to ensure the success of a marsh creation proj ect at
a similar site. The main considerations in d e a l i n g  with i n c o n f i n e d

dredged material is 1) the d redg ing in relation to the growing season.
If the spoil cannot be st a b i l i z e d  with vegetation b efore being exposed
to winter storms , some temporary means of s t a b i l i z a t i o n  such as the use
of plasti c  netting is requ ired. We estimate that 0 .63 cu . ft. of sand
per linear foot of beach per day was lost in u n s t a b i l i z e d  a reas due
to wind erosion. 2) The site preparation and d redging operatio n should
be reviewed by a biologist familiar w i t h  marsh creatio n and shoreline
stabilization techniques. This solves a great many prob lems which can
ar i se la ter if only engineer ing re q u i remen ts are considered in the
i n i t i a l  planning. 3) Whatever temporary measures are used they should
be inexpensive , easy to insta ll , suitable for use on isla nd sites and
non pol luting. The closest we have come to ache l v i ng these goals i s  the
use of pla3 tlc netting.
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No. 3

MARSH CI?EATICf~ RESEAE~]1INR)RMATICI~ REX~JE~ F

April 1975

INSTR[JC~IC!~S - Please ccvplete this infoni~tion request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested informat ion
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient. The plantings to be listed in Table 1 are coded . Please use
the same codes in Tables 2 and 3 when describing the fertilization prograzr~
and the results of these plantings. For exanpie, if there are ts~o areas of

• Mangrove seedling transplants at MFL-MHW elevations, one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings sluild be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name: East Islip Marina , East Islip, Long Island ,
New York , see page of attached report — approximately 30 acres.

2. Institution and its address: Town of Islip , Department of Environmental
Control , 577 Main Street , Islip, New York 11751

3. Persons directly responsible for the project and their respective office
telephone rumbers: Dr. Mal colm E. h air , Marine Resource Consultan t
and Ms. Elsa Brunn , Natural Resource Biologist - 516-581-2000, Ext. 309

4. Interviewee(s) — person(s) caipleting inforTmtt ion request and person(s) planning
on participat ing in personal interview. If different, s~ indicate.

Same as #3.

5. Agency(ies) funding the project: Town of Islip , Department of’ Environment al
Control.
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6. tkttes of initiation and, if applicable, ca~p1etion of the project:
I)r ’dg i iig and spoil deposition completed approximately 20 years
ago. kevegetat ion project initiated June, l97~4. Anticipated
Comp letion — October 1975.

7. Site description

(a) Site location (C & GS Chart No. and coordinates). Please attach sect ion
of indicated chart with site boundries penciled in , if possible.•

C ~ ( S  Char t  No.  SC—120 — see page 6 of attached report .

(b ) Is site_a dredged material disposal area a natural area /J, or
other /J? If other , please describe.

L)redged material deposited on salt marsh - presently a Town
Recreation facility.

(c) Are the sediments at the site unconfined and un2rotected ~~f_or protected
/ J,  confined /J, by a breakwater / J ,  a dike /J, a groin /J, or other
/J? If other, please describe.

(d) If sediments at the site are either protected or confined, what structures
and materials were used (e.g., earthen dike, riprap breakwater, wooden
groins) .

Unconfined .

(e) Are areas involved in nxirsh creation regularly /J, occasionally / / ,
sel&xn / ~_

/ ,  always /J, inundated? theck one or nr re.

(I) Are physical characteristics of sediment raid (silt and clay) r_/~ sand
~~~~

7, pebbles /J? If nore than one check, double check dcininant. Please
• provide percentages if available.

(g) What is the sediment chenical caTposition (Kjeldahl nitrogen, nitrate and
aninia nitrogen phosphorus, potassium, organic carbon , etc.)
No specific analysis performed — material consists of clean
bay bottom fine sand - site has been laying fallow approximately
20 years .

825
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(h)  What is the range (in degrees) of the surface slopes at the site?
What is the daninant slope?

How were the slopes achieved (e.g. natural or
l)uhlclozer grading)? Mate r i a l  depos i ted  f a i r ly  even ly  over  s a l t

marsh approximately 2-3 feet thick - material hydraulic ly pumped
and allowed to settle to present elevation (3-7 ft above MHW)

(i) What are the major fetch lengths and directions?
No fetch - entire site is above MHW

(j) What wind directions prevail and dcininate?
During what nx nths are the daninant winds encountered?

W i n t e r  p r e v a i l in g  and dominant  are N/ NE average 10-20 mph
Summer prevailing from S/SW - average 5-10 mph

(k) What is the mean lunar tidal anplitude at the site?
Are wind influences on the tide daninant /J, significant /j,
insignificant /J?

No t i da l  in f luence
(1) What is the ch~nical ccnposition of the receiving water at the site

(annual salinity range and any Imcnvn constituents that are present in
ur~sually high concentrations)?

Salinity of underlying water varies with rain & tide. Average 5-70/c
(m) Were there any site preparation requireiients (e.g., grading to specific

elevations)? Please specify generally.
No known restrictions at time of original dred ging. Site preparatior
in June 1974 involved bulldozing overburden of sand into a kidney
shaped berm down to top of peat. Ground water then entered and
created a pond.

(n) If there were any problen~s associated with the site preparation ,
please describe.

No p rob lems

(o) Please provide recamendations, if any, for site preparation based upon
experience.

Simi l ar sites with sand on old peat should be prepared in early
spring to minimize wind erosion of the sand int il vegetation
has grown enough to stabilize the substrate.

(p ) Please provide any additional information and caTn~nts that you feel
might be helpful for future site selections and preparat ions.

Ponds can be maintained mos quito free by stocking with
Gam bus i a ~p.

8. ~~.rsh creation description:

(a) What are the principle objectives? Principle objective was to reclai m
old spoi l material and create a freshwater pond stabil ized with

vege tation. Secondary objective was to Incorporate this area into

a w il dlife preserve . B27
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(b) Please fill in the following table of plant spec ies used, plant stock
used (seeds, sprigs, rhizcines, seedlings, (potted , bare root, age), etc.),
elevations planted (e.g., MLW-MFL, MrL-WW, ?&IW to +1, where ?.fFL =
mean tide level and WW to +1 = MHW to one foot above MHW) , menth—year
planted.

TAB1~ 1

CtDE PLANT SPE~IE~ PLANT STOCK EEEVATICT~IS PLANTED MNffi-YEAR PLANTED

A b r e v i l i g u la t a  Bare cu lms MHW to + 3-7 May 1975

B Purple w i l l o w  Spr igs MHW to + 3- 7 May 1975

C Rosa ru osa Seedlin gs MHW to + 3 7  J u n e  1974
May 1975

Japanese Black
D Pine Seedlings MHW to + 3 7  June 1974
— ________________ ____________  __________________ May 1975

E Bayberr y Sprigs MHW to + 3 7  May 1975

F Ty p h a  
~

p
~
• Pl ugs  MTL - MUW June 1974

— _________________ _____________  ___________________ May 1975

G Scirpus 
~.2.. P l ug s  MTL - MHW June 1974

— _________________ _____________ ___________________ May 1975

H

I

(C) End~nic plant stock was /yJ was not /j  used. If “was not used,”
ind icate geographic origins of various stock used.

r i ,  I f plant stocks ware purchased, what ware the sources?
~~~~~~~~~ Sci rpus ,  and Ammoph i la dug loca l l y
~ ‘ i  ru~osa - Pachysandra N sery , Sayv il le , New York
*~~~ others - New York State Dept. of Environmental Conse rvation

*~~t ~ cJiani~i~ ~~re sivloyed for planting?

‘..id p sn t e d

828
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( f )  If fertilization progran~ were adopted, please ccnplete Table 2
(code refers to Table 1).

TABLE 2

WHF2’~ AND lK~l SU FACE~~~
XI)E FERTILIZER D IPrIC1~ APPLICATIO~ RATE SUBSURFACE) APPLIID

A Fairway 30-10-30 ~~~ ~~~~~~~~~~~~~ 

— 

Sur face

B
— 

Applied to pots before
C Fairway 30-10-30 planting

D Fairway 30-10-30 A pplied to pots before

___________________ 

plan ting

E

F

G

H

9 • Marsh creation results :

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, bicinass determination results, etc.) in the follcMing
table (code refers to Table 1).

a29
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TABLE 3

RESULTS
CtDE Provide literature references in lieu of results if considered desirable)

Plants  doing wel l  (approx imate ly  85% surv i ved)
A Too early for quantitative results

B All plants growing well; 2-3 new shoots /plant in one month

Plants put in June 1974 are doing well
C Too early for results from 1975 plantings

D Plants appear doing we ll
Too early for quantitative results

E Approximately 70% survived
Too early for quantitative results

Plants from 1974 doing well - producing new shoots
F Too early for results from 1975 plantings

Plan ts from 1974 doing well
G Too ear l y for resu lt s from 1975 p l a n ti n g s

H

I

_____ 
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please list references to available published material (on project)
not given in Table 3.

(b) What proble me (cheeiical , physical, biological, and/or mechanical)
have been encountered with regard to vegetative establ is1ii~ nt?

(c) The pmblei~ listed in 9(b) have /J have not r~ been resolved.
If the probla~~ have been resolved, please describe the solut ions .

(d) Wildl ife have /Xj have not /j utilized created marsh areas and
wildlife managGn~~t probl~~~ do /J do not /yJ exist. If manage-
ment probl~~~ do exist , what wildlife create the pmblø~~ and are
the probl~~~ now rectified and if so by what means?

(e) Insect problee~s are /J are not /j / significant . If significant ,
what are the problem and how were they resolved?

Pond stocked with Gambusia ~p. an d Fun du l u s  ~~~~~~~.

(t) Please provide any additional information and coninents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.
The peat bog below the spoil must not be broken through in the
bu lldozing operation. Operation appears to be a good method
for restoring wildlif e habitat to saitmarshes covered with
spoil material. Depth to the groundwater is important in
d etermining whether area will become a standing pond or fresh-
water marsh.

- B31
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TOWN OF I S L I P

BARRY 0. AN0RER 
~~~~~~~~~~~~

j •

C O M M I S a I D H f~~ 

~~~~
,‘ o.

. 
EXT .~~~~(X 309

DEPARTMENT OF ENVIRONMENTA L CONTROL

ENVI RONMENTAL MANAGEMENT DIVISION
January 10, 1977

Dr. E . Garbi sch
Environmental  Concern
P. o. Box P.
St. Michaels , Mary land 21663

Dear Dr. Garbisch :

We hope that you have spent a happy ho liday season and
are looking forward to a successful New Year.

In response to our phone conversation January 5, 1977 ,
I am sending you the following comments concerning the Town
of Islip ’ s Marsh Creation” sites. I hope they are of some
assis tance to you in writing your report. Please call us if
you have any questions .

During July of 1976 approximately 10,260 Spartina
alterniflora seedlings ( 3 p lants to each peat pot ) were
planted on Sand Island , covering an est imated 6,400 square
feet of intertidal zone. Pots were planted on 1.5 foot
intervals. Unfortunately,  we will not be able to evaluate
their survival until the next growing season.

We were unable to obtain the necessary equipment and
manpower to prepare the Brick Kiln Creek site for planting
during 1975. We plan on try ing again this year.

All the p lantings at the East Isli p Marin~x are doing well
with the exception of the Aminophila brevigulata ~.h.ich had been
planted on the berm surrounding the pond. It appears that
someone has driven a dune ~uggy or a similar vehicle around the
top of the berm at ni ght and has succeeded in killing off most
of our Arnmo~ hila plantings . We are attempting to make the pond
less accessible to vehicular and pedestrian traffic . When this
is accomplished we will replant the berm. No planting was
carried out at this site during 1975.

Very truly yours

~~~~~~~~. 4ut ~7~Vt~Elsa Brunn
EB/am Environmentalist II

Pr#nt.d In h im on v.cycl.d p
~

,er
- - -  -- - ,.-. IC
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No. 4

MABSH ~REATI~~ RFSEARQ!
INFORMATIC~ REY~JFS~

April 1975

II~STRIJCTIC!~S - Please ccnplete this information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested information
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient . The planti ngs to be listed in Table 1 are coded . Please use
the same codes in Tables 2 and 3 when describing the fertilization programa
and the results of these plantings. For exanple, if there are t~~ areas of
Mangrove seedling transplants at MI’L,-MHW elevations , one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the result s fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name:
Restoration and creation of Tidal Marshes with dredged spoil —

North Line Island
2. Institution and its addre ss:

Town of Hempstead
Department of Conservation & Waterways
1 Parkside t~rivePoint Lookout , N.Y. 11569

3. Persons directly responsible for the project and their respective office
telenbone mithers:

Commissioner Harold F. Udell — 4 3 1— 9 2 0 0

John D. Zarudsky - 431—9200

4. Interviewee(s) —— person(s) caipleting information request and person(s) planning
on participating in personal interview. If different , so indicate.

Harold F. Udell, ccrm~issicnerJohn D. Zarudsky

5. Agency(ies) funding the project:

Town of Hempatead IC

- 833
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6. t~ tes of initiation and, if applicable, cci~pletion of th? project :
The cause of the project — construction of the Wantagh Sewer Line
began in 1972. Preliminary reduction in spoil height elevation was
done in 1973. Final grading to Mean High Water preparatory to
planting was carried out in 1974. Project continuing.

7. Site description

(a) Site location (C & (38 (bart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in, if possible.

ATTACHED

(b) Is site a dredged material disposal area / ~J, a natural area /J, or
other /J? If other , please describe .

(c) Are the sediments at the site unconftned and unQrotected ~ 3J_or protected
/ J,  confined / J ,  by a breakwater / J ,  a dike / J ,  a groin /J, or other
/J? If other, please describe.

(d) If sediments at the site are either protected or con.fined, what structures
and materials were used (e.g., earthen dike, riprap breakwater , w ioden
groins).

Not applicable

(e) Are areas involved in mersh creation regularly /j , occasionally /XJ,
sel&in / J ,  always /J, inundated? (beck one or mere.

(f) Are physical characteristics of sediment niid (silt and clay) / J ,  sand
/~J, pebbles /J? If mere than one check , double check dcinlnant. Please
provide percentages if available .

95+% Sand

(g) What is the sediment chønical caiposition (K.jeldahl nitr ogen~ nitrate and
anx nia nitrogen phosphorus, potassiwn , organic carbon , etc.)

NO3 P Volatile
_ _ _ _ _  _ _ _ _ _ _ _ _  

Solids

<10 lbe./acr~ <8 lbs./acre Av. .37

834
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(h) What is the range (in degrees) of the surface slopes at the site?
What is the daninarit slope?

How were the slopes achieved (e.g. natural or
bulldozer grading)?

Areas are essentially flat or with minimum slope.

( i)  What are the major fetch lengths and directions?
2 , 200’ SW 1500’ NW

(j) What wind directions prevail and dctninate?
During what n jnths are the dcininant winds encountered?

March - April NW July - August SW
(k) What is the mean lunar tidal an~litude at the site? 3 .6 ’  

—

Are wind influences on the tide dcininant / J ,  significant /XJ ,
insignificant /J?

Produces wave action on site.

(1) What is the ch~nical ccnposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?
Sal. 27.9—34.3 ppt ; Reactive Nitrate (ug—at N/i) - Aver , of 4.58
and 11.87. Reactive Phosphate (ug—at P/i) — Ave r of 1.50 & 1.37.

(m) Were there any site preparation requirEnents (e.g. , grading to specific
elevations)? Please specify generally. Yes

Site graded to approximately Mean High Wate r

(n) If there were any problen~ associated with the site preparation ,
please describe. 

-

Movement of large volumes of spoil ma terial during
grading .

(o) Please provide recannendations , if any , for site preparation based upon
experience.

Accessory canals d~~ by dredge into spoil area equidistant to one another
to facilitate pushing of fill minimal distances into these canals by
bullck)zer. Canals left partially unfilled to allow for tidal circulation.

(p ) Please provide any additional information and caiinents that you feel
might be helpful for future site selections and preparat ions.

8. )~.rsh creation description:

(a) What are the principle objectives? £&is t productive use of spoil material;
to create r~~ marshes, to replace those previously filled in or destroyed
or are being eroded.

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ IC V~~~~~~~~~~~~~ - - - ___
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(b) Please f i l l  in the following table of plant species bused, plant stock
used (seeds , sprigs, rhiz4ctnes, seedlings( potted , bare root , age’~) ,etc.) ,
elevations planted (e.g., MLW4qFL, MFL—OIW, 01W to +1, where ?IFL =

mean tide level and 01W to +1 = 01W to one foot above 01W) , n~nth-year
planted.

TABLE 1

~ I)E PLANT SPFX~IES PLANT S’~ CK ELEVATI(~ S PLAN~}I) ONfll-YEAR PLANTH)

Spartina Seedlings
A alterniflora MI’L — t41W July 1974

____ _________________ 

(potted) MHW to + 1/4’ 
______________________

B Spartina Seedlings J’YI’L - MHW May, June 1975
____ 

alterniflora (bare root) r4~ to + 1/4’ 
____________________

C

D

E

F

G

H

I

(c) ~ id~nic plant stock was / J was not / ~~/ used. If “was not used,”
indicate geographic origins of various stock used.

Seed fran New Jersey and Lctig Island was used to grow the seedlings planted.

(d) If plant stocks were purchased , what were the sources?

~ ivirotin~-itai Q~ncern

(e) What mechani~~~ were ~p1oyed for planting?
bulb planter
planting bar
pointed sp~~

-

~ ~~~~~~ 

— ~~ a iz~ ~~~~~~~. - p - — ~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~
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( f)  If fertilization progran~ were adopted, please caiplete Table 2
(code refers to Table 1) .

TABLE 2

WHEN AND W~V SURFACE CE -

fl)E FERTILIZER DL~CRIVFIC~ APPLICATICI~ BATE SUBSURFACE) AWLIED

A

B

C

D

E

F

G

H

I

9. Marsh creat ion results :

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, bia~ ss determination results, etc.) in the following
table (code refers to Table 1).

B~8
—

— - 

~~~~~~ ~~~~~~~~~~~
‘
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TABLE 3

R~~ULTS
a:i~~ :Provide literature references in lieu of results if considered desirable)

!~pproximately 70% survival of peat potted seedlings planted in 1974.
A

Seedling survival and grwth currently being evaluated; 1/4 acre of
B SeedlingS planted in mid-~pri1 did not survive. ~~nperature shock and

small size of seedlings believed to have been limiting factors .

C

D

E

F
I

G

H

I

~~ . ~~~~~~ ~~~B3~~_~~~~
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please list references to available published naterial (on project)
not given in Table 3.

Tida l Marsh F~storation at Henpstead, Long Island , by ARTICLE ¶10 APPEAl
Orville W. Terry, Harold F. Udell, and John Zarixisky. This IN SHORE AND
article, however, cites experimental work done on adjacent BEAQI MAGAZINE
pipeline where nore muddy sediments were encountered.

(b) What problents (chanical , physical , biological , and/or mechanical )
have been encountered with regard to vegetative establisfinent?
1. Planting of young bare root seedlings too early (before May) in season

(nrrning tenperatuxes in 40°) might be unproductive.
2. Sane peat potted seedlings were subject to wind and boat generated waves
3. Sane eating of stenis by waterfowl in spring, causing displacement

— — of sediments
(c) The pxvblenis listed in 9(b) have /x/ have not /J  been resolved. fr~ aroundIf the problen~ have been resolved, please describe the solutions. roots.

Delay time of planting until May unless using well developed stock.
Sane erosion expected; if it increases or beccxnes severe , a low bern
should be constructed on the wind generated side.

(d) Wildlife have / ~/ have not /J utilized created marsh areas and
wildlife managenient probl~~s do fy i do not /J exist . If manage-
ment probløns do exist , what wildlife create the problenis and are
the problans now rectified and if so by what means?

Browsing of new shoots by Brant in the spring nonths. (bse rved
for the first tise this year (1975). Damage not severe. Brc~ sing
expected to have a prunning effect on plants. We will continue to ubserve

— — effects.
(e) Insect problen~s are /J are not fy i significant . If significant ,

what are the problenis and how were they resolved?

(f) Please provide any additional information and caarents that you feel
might be useful to ensure the success of a n~~’sh creation project at
a similar site.

[~iring the leveling and grading of the site by bulldozer, I would
rexnnend leaving at least a low ridge or berm one foot high on the
side facing cçen water whicJ~ receives the effects of wind generated waves.Water circulation and penetration of the site would oa ur via the
accessory canals and laterally fran the ncm-&v~inant wind and/or boatgenerated wave side .

840
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19 7 6 - Work  on North L ine  Is l and

Approximately two acres of tidal area were planted on
2-ft centers with nurser y stock of S. al terniflora in May
and June , 1976. Plant development was poor and was not
markedly improved through fertilization except along the
seaward edges of the disposal area. It is expected that
high salinities of the Intertidal water Is limiting plant
development in the interior areas of the site.

Canada geese damage of the planted areas was particularly
severe during September - October 1976.

- ~~~~~~~ - - - - .
~~ ~~~~~~~~ 

- --
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N o . 5

MARSH CREATICT’~ RESEAWII
INH)RMATICt~I RFX~JF~ F

April 1975

INSTR1JCFIa~S - Please ccriplete this information request a.s thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested infornation
is unknown or not available . Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded . Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~sand the results of these plantings. For exarrple , if there are tw areas of
Mangrove seedling transplants at ?~fl’L,-MHW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Cbdes A and B). In Table 2 , only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Environmental Concern Inc .
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name : H a m b l e t o n  I s l a n d  ( q u a r r y  f i l l )

2. Institution and its address : E n v i r o n m e n t a l  C o n c e r n  I n c .
P . O .  B ox P
St.  M ic h a e l s , Mary land 21663

3. Persons directly responsible for the project and their respective office
telephone ntrters :

Edgar W.  Ga rb l sch  301 -745 -9620
Paul B . W o l l e r

4.  Intervie’~uee(s) -- perscw~ s) cciipleting infont~ tion request and person(s) plann ing
on participat ing in personal interview. If different , so indicate.

Edgar W.  Garb isch
Paul B. W o l l e r

5. Agency(ies) funding the proj ect :
Env i ronmenta l  Concern I n c .
P . O .  Box P
S t .  Mic h a e ls ,  Marylan c! 21663

842 
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6. D~tes of initiat ion and, if applicable , ca~pletion of the project :

Initia ted: September , 1971; Project continuing.

7. Site description

(a) Site location (C & (~ thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible.
U.S. C & GS Char t No. 550 76° 14’ Long See a tached38° 45’ Lat

(b) Is site_a dredged material disposal. area /j , a natural area / J ,  or
other /~~? If other , please describe .
In ter t ida l  sand f l a t  cons t ruc t ed  in the w in te r , 1971 us ing
sediment  obta ined f rom an in land quarry .

(c) Are the sediments at the site unconf ined and un2rotected /jo r protected
/ J,  confined / J,  by a breakwater / J ,  a dike / J ,  a groin / J ,  or other
/~/? If other , please describe.
Por t ion of area in i t i a l l y  provided p rotection using
temp orar y b reakwa ters .

(d) If sediment s at the site are either protected or confined , what structures
and materials ~~re used (e.g., earthen dike, riprap breakwater , i~ooden
groins).
Temporary b reakwater s  cons t ruc ted  of PVC tub ing ,  po lye thy lene
sheets , and woo d were i n s ta l l ed  at s ta r t  of p ro jec t  and
provided some pr otection to most expo sed portion of project
site.

(e) Are areas involved in marsh creation regularly / ~J, occasionally / j ,
seldciu /J ,  always / J ,  inundated? (leek one or aDre.

(f) Are physical characteristics of sediment niid (silt and clay) / ~J, sand
/~~, pebbles /J? If nore than one check , double check daninant . Please
provide percentages if available .

Very coarse  san d: 0 .1
Granu le :  2 .4  Med Ium sand:  34:8  Clay : 6 .5

Fine sand: 30.4
Very fine san d: 8.7

(g) What is the eedin~nt ch lnical caiposition (Kjeldahl nitrogen, nitrate and
an~nia nitrogen p~~~,horus, potassitan, organic carbon , etc.)

Organic carbon: 0 .059%
Organic nitrogen : 0.011%

843
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(h)  What is the range (in degrees) of the surface slopes at the site?
1° - 5~ 

What is the daninant slope? 20
How were the slopes achieved (e.g. natural or

bulldozer grading)? Slope created during placement of fill
material at site; some natural grading also occurre d.

(i) What are the major fetch lengths and directions?

2.2 mi (3.5 km) - SE; 2.0 m l (3.2 km) - NW
(j) What wind directions prevail SW and dcminate? NW

During what nx)nths are the dcfninant winds encountered?
November - March

(k) What is the mean lunar tidal arrplitude at the site? 1.4 ft (43 cm)
Are wind influences on the tide daninant / J ,  significant / ~J,
insignificant / J ?

(1) What is the chanical ccziposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Salinity : 8-12 0/00
(m) Were there any site preparation requiree~nts (e.g., grading to specific

elevations)? Please specify generally.
Tidal flat was created by placement of fill materia l in
subtidal areas alongshore. Specifications regardi ng
elevations and slopes of the tidal flat were met du ring
the filling operation.

(n) If there were any problaas associated with the site preparation,
please describe.

No ne.

(o) Please provide reccxmendat ions, if any, for site preparation based upon
experience.

(p) Please provide any additional information and caments that you feel
might be helpful for future site selections and preparations.

8. Marsh creation description:

(a) What are the principle objectives? To (a) explore establis hment of 13
species of salt and brackish water marsh vegetation from greenhouse culti-
vated pla nt stock transplanted at the site and (b) determine to what ex-
tent the established vegetatio n traps sediment eroded from adjacent sec-

____ 
tions of unprotected shore at the site. B46
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(b) Please fill in the fol lowing table of plant species used, plant stock
used (seeds, sprigs, rhizanes, seedlings ,(‘potted, bare root, ag~\ etc.),
elevations planted (e.g., MLW-MTL, M’I’L,oP&IW, P.11W to +1 , where P.WL =
mean tide level and ~&1W to +1 1.11W to one foot above MIIW), nr~nth-year
planted.

TABLE 1

NOTE: all plant stock of Mar yland-Virginia origin unless otherwise indicate

(XDE PLA?~F SPFX~IF~ PLIANT S’TOCK EL~.VATI(}~S PLANTED P.tNffl-YEAR PIAWFEI)
____ _______________  

(A ge) _____________— ___________________

potted
A Ammophila seedlings M I-lW - MHW + ift May , 1972br e v i l i g u l a t a  (9 wks ) 

__________________  _____________________

B Dis t i c h l l s  potted
seedlings MTL - MHW + ift April , 1972sp I cata (10 wks~ __________________  _____________________

pot tedc Spart i na seedlings MTL - MHW + ift April , 1972patens (ii wks~ __________________  _____________________

potted
D Spartina see d l i ng s MTL - MHW A p r il , 1972cynosuriodes (ii wk s~ _________________  ____________________

pot ted
E Phragmites seed lings MTI - MHW A pril , July, 1972

commun i s (12 wks~ __________________ ______________________

Panicum potted
F seedlings M I-lW ~ May , 1972virgatum (10 wks). 

_________________  ____________________

TYDha potted
G seedlings MTL July, 1972

____ ________________ 
(1 1 wks). 

__________________ ______________________

pot ted
H seedlings MTL - MHW July, 1972angusti fo l ia

___  _ _ _ _ _ _ _ _ _ _ _ _ _  
( 1 2 w k s). 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

potted
i ~2~~r t±na see dlings MTL ’-~ MHW May thru July,altern i flora (8-15 wk s~ _________________  

1972

continued on 4a
(c) End~inic plant stock was / ~J was not / JJ used. If “was not used,”

indicate geographic origins of various stock used.
Assateague , V i r gi nia;  mid d le C h e s a p ea ke Ba y ; Nor th Carol i na
ou ter b an k s.

(d) If plant stocks were purchased, what were the sources? See d o f S.
a lternif l ora (North Carolina) provided by Dr. E .D. Seneca , N.C.
State University . All other seed harvested by Environmental
Concern Inc. and plant stock cu ltivated therefrom by Environ -
men tal Concern Inc.

(e) What mechaniai~ were ~iployed for planting?Seed ing accomplished using roto— t i ller. Plant stock Incor-
porated by hand (shovel).

847
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TABLE 1

continued

CODE PL A NT SP EC IES PLANT STO CK ELEVATIONS PLAN TED P~ONT H-YEAR PLANTED
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

(Age) ______  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~p~~tina potted
J a l terni fl or a seedlings MLW ’ ,~~ MHW May thru August

____ 
(N. C~~ öTTr~a )  8-15 wks 4 

_________________  
1972

K Spartina seed MTL April , 1973
0

bare root

~ 
S ç a r t i n a

te rn i f l o ra  s e e d l i n g s  MLW < , ~ MTL June , 1973
____ _______ _____ 

10 wk s 4
Scirpus potted

M americanus seedlings MTL5 ,~~.MHW Ju ne , 1973
____ __________________ 

12 wks~ ___________________ _____________________

pot ted
N S~ ir pt~S seedlings MTL~ ,~~MHW Ju ne , 1973

____ ________________  
12 wks~ — _________________  ___________________

bare rootSci rpus0 robustus seedlings MTL~ ,~~ MHW June , 1973
____ _________________  

10 wks ) 
_________________  ____________________

Juncus potted
P roemer i anus seedlings MTL~ , <MHW Jul y, 1973

_ _ _ _ _ _ _ _ _ _ _  
20 wks ) 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

dorman t pot- November , 1973Spartina ted seed ling~ MLW~ ,~~MTL thru February , 197~alternif lora 8-12 wks) 
_________________  ____________________

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
A

________ 
848
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(f) If f e r t i l i z a t i o n  programs were adopted , p lease complete Tabl e 2
( code  r e f e r s  to Tab le  1 ) .

Tab le  2

Code does not appjy.

Fertilizer programs initiated in 1973 and all plant stock
present at the site was fertilized at that time. Additional
applications were made in 1974 and 1975. A mixture of ammonium
nitrate and superphosphate (4.5 N/1P) was broadcast through-
out the planted area at low tide on each application date ,
at a rate of 100 lb/N and 22 lb P/acre.

Applications: 1973 - J u ly ,  Augus t
1974 - July, Au gust , September

1975 - Au gust

B49
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TABLE 3

RESULTS
Oj) E Provide literature references in lieu of re~ilts If xrnsidered desirable)

A
SEE ATTACHED:

B

C

D

E

F

G
S

H

I

_______ _ _ _ _  

a 

_ _ _—-
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TABLE 3
RESULTS

CODE
A — H First year fatalities of plant stock of all these species t’~as

generally less than 5%. The two species of Typha were the
least able to withstand wave stress and thus suffered the high-
est percentage of fatalities (i.e., 85%).Grazing of the new
shoots by the Blue crab also contributed significantly to
loss of Typha spp. transplants. Fatalities of S. cynosuroides
transplants were largely related to elevation with lower
elevation transplants having a lower survival rate than those
at higher elevations.

Total first-year productions (root & aerial) for these species
are given in Table 3a. Certain species showed a marked sensi-
tivity of production with respect to elevation with production
being the lowest at l ower elevations , while percent root values
varied between the species , these values within a species were
relatively independent of elavation.

I - J First year survival of transplants was on the order of 98%,
irrespective of elavations at which stock was planted , the
development (i.e., age) of the stock , and the time of planting.
Linear regressions were derived for several indices of plant
growth and development (root , aeria l ,and total biomass , number
of culms , and number of flowers/transplant - dependent variables)
with total time under cultivation at the end of the first

I growing season (independent variable). Analysis of covariance
was used to test for differences between growth of transplants
derived from seed collected in North Carolina and Virginia.
The results of these calculations showed that significant
(P> .05) correlations of production (root , aerial , and total
dry weights) and number of flowers with total time under culti-
vation were found to exist and that the growth of seedlings
derived from seed from Virginia did not differ from that of
plants originating from seed collected in North Carolina.
Allthough correlation of number of cuims with time under culti-
vation was highly significant (P> .001) for Virginia plants ,
that for North Carolina plants was not significant (0.24P�0.1).
Regression lines for this growth indicator were different
(
~~> .01) with that for North Carolina stock having a lower
slope. Virginia origin plant stock located In an area subject
to wave stress had significantly lower aerial and root product-
ions and significantly hig her percent root value than did
V irginia transplants not subjected to wave stress.

_______ 

651
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Predation of the introduced plant stock by wildlife was severe
dur i nq the winter follo wing planting as Canada geese excavated
and consumed approximately 70% of the e s t a b l i s h e d  S.  a l t e r n i f l o r a
transplants. Muskrat feeding was largely restrict ~ d f~~S.ç y no s u r i o d e s  and all the tra nsplants of this species were
removed. Recovery of the area during the 1973 growing season
was , however , rapid. Most of the transplants had flowered
during 1972 and the seed there from produced seedlings through-
out the damaged area .

Aerial productio ns of Virginia and North Carolina plant stock
during the 1973 growing season were determined in areas which
had not been damaged by wildlife. Live standing crops of both
plant stocks were greater in 1973 than in 1972 (Va: 400% greater
in 1973; N.C. : 650% greater in 1973). Unlike first-year pro-
ductions of the plant stocks which were not statisticall y
different , second-year live standing crops were different
(P> .001) with that for North Carolina stock being 76% greater
than that for Virginia plant stock .

Indications of the rate of recovery of the damaged area were
obtained through live standing crop determinations w ithin the
damaged area in 1973 , 1974 , and 1975. The 1973 samples were
of seedlings derived from natu rally deposited seed and gave a
mean live standing crop of 49.9 ± 9.Og/0 .25m 2. Live standing
crops at the end of ~he 1974 and 1975 growin~ seasons were
286.6 ~ 126.2g/0.25m and 337. 9 + lO6g/O.25m , ~respective ly .
The live standing crop value obtained in 1974 was significantly
greater (P> .05) than that in 1973 but not statist ically
different from that of 1975. Fertilizer applications to this
area were made in 1973 and 1974.

K In both seeded areas (protected and unprotected with respect
to wave stress) seed germination was high and de velopment of
emergent seedlings was such that a relatively uniform stand of
1-3 ” high seedlings was present within two months after seeding.
Subsequent growth in the expose d area was poor , however , and
only a few seedlings were present two months later. Nutrient
deficiencies, wave stress , and low elevatio n (MLW - MTL) were
believed responsible for the poor establishment. Plant estab-
lishment in the sheltered area was stat istically ( P<O.0O 1)
inferior to that of a comparably sheltered area at the site
containing plants derived from naturall y deposited ~ seed in 2terms of aerial production (int roduced seed 2 23.4 - 4.Og/O.25m
naturally deposited seed: 49.) - 9.0g/0.~ 5m ) .  Both areas
contained statisticall y insign i f ica n t numbers of ~ulms (intro-
duced ~ 119.0 ~ 24.6 culms/O.25m ; natural: 133.0 - 14.7 cu lrn s /
O.25m~ ). Additionally, the nat~ ra ll y seeded area contai ned
19.0 

- 
4.0 inflorescences/0 .25m while none of the plants in

the artifical ly seeded area had flowered .

L Survival was estimated to be on the order of 85% and trans-
plants were reasonably well established by the end of the first
growing season . Planting was on 1.5 ft centers and individual
transplant sites were still dist inguishable at the end of the
first growing season.

B52— — . .~~‘ - . - - - -_ -——--_-——_--_-.-_- ---_ _ - -  -
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M - N W h i l e  i n i t i a l  survival was good , transplants were poorly estab-
Hsheil by the end of the first growing season. Shading by
tre es l i n i n g  the shore and vegetat ive spread by nearby plant-
~n~~s r e sulted in the crowdin g out of the Sc~~pus spp.

0 Only those spec ies planted near the MHW elevation survived and
their first -year establishment was poor , largely owing to
shading by shoreline trees.

P Even under optimum greenhouse conditions the growth rate of
this species from seed was markedly slower than any other species
studied. Survival of transp lants at the site was very low with
onl y those transplants near the MHW elevati en being vi able
two months after planting. The slow growth rate coupled wi th
crowding effects from the spread of nearb y S. alternif l ora
transplants resulted in complete loss of alT trans plants by
the end of the first growing season.

Q Less than 10% of the trans p lants produced new growth in the
spring of the following year and was independent of elevati on
and time of planting. This result was primarily attributed
to having planted the transp lants too deep as those which d id
produce new growth were planted 1 to 2 inches below the sediment
surface.

en
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TABLE 3a

First -year production data for eight species of salt tolerant
aquatic vegetation planted at the site between April and July, 1972.
Samples were harvested in October , 1972.

Code Elevation a Mean  To ta l
Production Root

A 2.3 116.5 ± 6.5 30.4 ± 1.4
1.5 25.4 ± 17.0 33.9 ± 5.9

B 2.1 69.1 ± 6.1 54.8 ± 1.5
0.8 39.0 ± 8.6 53.5 ± 3.1

C 2.0 146.9 ± 54.5 49.6 ± 3.5
0.8 52.8 ± 11.3 40.7 ± 3.8

D 1.4 99.8 ± 51.2 63.4 ± 3 .3
0.7 43.3 ± 14.0 56.9 ± 3.1

E 1.5 251.5 59.8
1.1 173.0 60.5
1.0 49.8 58.5

F 1.6 60.8 ± 27.6 46.0 ± 3.6

G 0.6 37.4 t 15.2 74.1 ± 10.1

H 0.9 102.4 t 30.8 77.9 ~ 2.7

(a) Eleva tion in feet relative to MLW. Tidal amplitude is 1.4 ft.
(b) Tabulated values are in g/transp iant and are the means of three

or more samples unless otherwise indicated.
(c) Values are means of two samples.

B 54
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TABLE 3b .. . .

First -year production data for Spartina altern ifiora transp I’ants planted
between April and July, 1972. Samples were harvested in October , 1972.

r- Product ion .iSeed Da te Grow th % No. No.
Sourc e A geb Planted c Period d E l e v a t i o ne Aerial Total Roo t9 Cu im s Flo wers

11.0 4 - 2 6 - 7 2  39.0 17.9 25.9  72 . 1  65 .7  77 .3  10.7
(0.4) (1) (0.4) (1.5) (22.2) (36.4) (7.8) (7.6) (1.7)

Va-2 1 11.3 6-14-72 32.9  11.5 64.6 143. 56.3  108.8 9.8
(2.4) (29) (5.5) (6.8 (51.7) (77.4) (6.9) (51.9) (5.7)

12.2 6-8-72 35.2 10.4 69.5 148. 53.3 73.2 11.2
(2.6) (27) (5.1) (3.1) (41.7) (59.4 (6.7) (29.5) (5.1)

(a) Tabulated values are means of results for two or more plantings. Results
of each planting is a means of six or more samples. Parenthetical values
denote s tandard dev ia t i ons .  Each trans plant contained a mean numbe r of
7 ± 2 seedlings.

(b) Length of time (weeks) stock cultivated in greenhouse.
(c) Means date stock planted at site - Standard deviations are in days.
(d) Total growth period (weeks)
(e) Elevation ~ 

in cm relative to MLW) at which stock planted. Mean tidal
amplitude is 43 cm.

(f) Dry weight in g/transplant .
.(g) Means determined using arcsine transform of individual values of (%root)

½/LOO.
(h) Results of two plantings in area subject ot wave stress.
(1) Results of fifteen plantings in sheltered area.
(j) Resul ts of eight plantings In sheltered area.
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plea.se list references to available published n~terial (on project)
not given in Table 3.

(b) What problen~s (ch€mical, physical, biological, and/or mechanical)
have been encountered with regard to vegetative establisl1T~nt?
Plant nutrient availability greatly influence d vegetative
establishment of most species . Minor problems were those
associated with wave stress , elevation , and shading.

(C) The problEms listed in 9(b) have / j /  have not /J been resolved.
If the probl~~~ have been resolved, please describe the solutions.
Nutrient defiencies corrected by fertilizer applications.

(d) Wildlife have /j/ have not /J utilized created n~rsh areas and
wildlife n~nagenent probl~~~ do / ~J do not /J exist. If nEnage-
ment problai~s do exist , what wildlife create the probl~~ and are
the probl~~~ now rectified and if so by what means?
Major: Waterfowl , primarily Canada geese.
Minor: Muskrat
Ver y Minor: Blue crab , Deer See a t tached

(e) Insect problai~s are /J  are not / ~J significant . If significant ,
what are the probl~~~ and how were they resolved?

(f) Please provide any a&litional inforn~ -t.ion and ~~nnents that you feel
might be useful to ensure the success of a nwrsh creation project at
a similar site.

856
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Problem Action 4

Major: Canada geese 1. Installed netting over seaward-
most transplants at end of first
growing season. Aerial plant parts
were cut off , 1 inch mesh netting
(metal or plastic) placed over
plant sites , and netting anchored
to substrate surface. Subsequent
year ’s growth emerges through net-
ing and root systems inmesh net-
ing. Installation is permanent
and lifetime dependent upon material
used and rate of sedimentation.
Mesh size smaller than 1 inch im-
pairs plant development.

2. Approach to marsh from water restric-
ted by placement of a barricade
slightly (5-loft) seaward of marsh
edge. Barricade constructed of
posts placed 8-12 feet apart with
1/16” diameter line strung between
posts. Lines should be placed at
e l e v a ti ons be tween MTL an d MHW and
may be separated by as much as 1 to
1.5 ft. Installation is either
tem porary or perm anen t , l ow cos t ,
and requires little maintenance.

Minor: Muskrat No action taken as damage inflicted
not serious. May be advisable to
control populations during first
two years of marsh establishment.

Ver y M i nor : Blue cra b ,Deer Deer browsed foliage of high marsh
vegetation but not extensively. No
action taken.
Blue crab primarily a proble m with
regard to establishment of Typha spp.
no t w i del y use d i n mars h cr eation
in salt and brackish water environ—
men ts. No action taken.

B57
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No. 6

MAJ~ H ~~~ATli1~i iU~ EA1~i1INR~~tATICti R1~~Ja.ST

April 1975

INSTRUCJI’I(1~S — Please ccrTplete thi s informat ion request as thoroughly ;~~‘
-
~ possible.

Use “NA” when not applicable and leave blank when the requested infor~~t ion
is unknown or not available. Use the backs of the pages ii the spaces allotted
are insufficient. The plantings to be listed in Table 1 are coded. Please use
the sane codes in Tables 2 and 3 when describing the fertilization prograras
and the results of these plantings. For exanple, if there are tw areas of
Mangrove seedling transplants at Pfffl,-MHW elevations, one which was fertilized
and one which wa~s not , these plantings should be entered twice in Table 1
(Codes A az-id B). In Table 2 , only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results Iran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Enviro!1r~nta1 Concern Inc.
Post Office Box P
St. Michaels, ?&ryland 21663

1. Project identification name: Hambleton Island - Natural Shore (sand)

2. Institution and its address: Environmental Concern Inc.
P.O. Box P
St. M ichae ls , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone nuibers:

Edgar W. Garb i sch 301-745-9620
Pau l B. Wo l l er

4. Interviewee(s) -- person(s) caipleting inforn~tion request and person(s) planning
on participating in personal interview. If different, so indicate.

Edgar W. Garb l sch
Paul B. Woller

5. Agency( ies) funthng the project:
U.S. Arm y, Cor ps of En gi neers
Coas tal En gi neer ing Researc h Cen ter
K i ngsman Bu i ld i ng
For t Belvo i r , Virginia 22060

B58
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6. t~tes of In it i atio n and , if applicable , ocrpletion of the project:
Initiated: February, 1973; Completed : August , 1974

7. Site description

(a) Site 1 ~ -at ion (C & C~S thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in, if possible.

U.S. C & CS Chart No. 550 76° 14’ Long
380 45~ Lat see attac r,e

(b) Is si tea dredged n~terial disposal area /J, a natural area /~
j, or

other / / ?  I f other, please describe .

(c) Are the sethrrents at the site unconf ined and un2rotected /~/_or protected
/ J,  confined /J ,  by a breakwater / J ,  a dike /J, a groin / J ,  or other
/ J? If other , please describe.

(d) If sediments at the site are either protected or confined, what st.uctures
and n~ terials were used (e.g., earthen dike , riprap breakwater , wooden
groins). N.A.

(e) Are areas involved in n~rsh creat ion regularly flJ, occasionally / j ,
selckin /J ,  always / J ,  inundated? (beck one or nore .

(f) Are physical characteristics of sediir~mt nud (silt and clay) /j, sand
/ ~J, pebbles / J ? If nore than one check, double check daninant . Please
provide percentages if available.

87% Medium to very coarse sand
10% Fine to very fine sand

(g) What is the sedin~nt chønieal ccziposition (Kjeldahl nitrogen, nitrate and
wiinia nitrogen phosphorus, potassiian, organic carbon, etc.)

Not determined

~ 
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(h) Wha t is t h~’ range (in degrees) of the surface slopes at the site?
3 0 

- 6° What is the daninant slope? 50

How were the slopes achieved (e.g . natural or
hffl1do~er i~r ad in g)?  Natu ra l

( I)  What are the major fetch lengths and directions?
0 . 7  ml ( 1 .1  km) - NE

(j) What wind directions prevail SW and dctninate? NW
miring what. rinnths are the daninant winds encountered?

Nove ,r i ber - March

(k) What is the mean lunar tidal arrplitude at the site? 1.4 ft (43 cm )
Are wind influences on the tide dcininant / J ,  significant ,

~J,
insignificant / J ?

(1) What is the chanical caiposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Salinity : 8 - 12 0/00
(m) Were there any site preparation r~ iuiren~nts (e.g., grading to specific

elevations)? Please specify generally .
None

(n) If there were any probl~~~ associated with the site preparation,
please describe.

N o n e

(o) Please provide recam~ndations, if any, for site preparation based upon
experience .

N.A.

(p) Please provide any additional inforinat ion and cannents that you feel
might be helpful for future site selections and preparations .

8. 1~.rsh creation description :

(a) What are the principle objectives? To ident i f y  l i m i t a t i o n s  and po ten t ia ls
for ve q e ta t i ve  s t a b i l i z a t i o n  of un protecte d sand y shores and to deter mine the
capab i l i t y  of es tab l i shed  ve ge ta t ion  to incre ase e l eva t i ons  t hrough sediment
entrapment as a mechanism for shore e ros ion co n t ro l .

we,
-— -~~~~~ - - - .- - . - - —, ~~~~~~~~~ _ .~~~~~~~~~V~~~~~ V V. _ _V. 
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(b) Pleasi- Hi! In the following table of plant species used, plant stock
used (seeds, .sprigs, rhlzcznes, seedlings , 4otted, bare root, agr~, etc.),
elevat Ions planted (e.g. , MLW-4frL, ?.fFL-WW , P41W to +1, where P.fl’L =
mean t ide level and P41W to +1 = 141W to one foot above P41W), nonth-year
plan ted .

TABLE 1

~XDE PLANT SPFr1F~ P L F
g~~ X~

( ELLVATICt~S PIAWI’ED I~I{-YEAR PLANTED 
V

Potted
A ~pa r t i na  seed l i n g s  MHW ~~ 

May , 1973
____ 

p~~ e n s  
~1O-l4 wkc )
Pottedarti naB 

~~~j~rrri flor 
seedlings MLW - MHW April , 1973
(10-14 wkc )
Pot ted

C seedlings MIW - MHW April , 1973
iltern~ flora (1(1 14 wk c )

D

E

F

G

H

I

(c) End~nic plant stock was /~
j  was not /jj used. If “was not used ,”

indicate geographic origins of various stock used.
Seed col lec ted  from Assa teague , Virginia a n d  M idd le C h e s a p e a k e  Bay

(d) If plant stocks ~~re purchased, what ~~re the sources?
Po tted seedlings cultivated from seed by Environmental Concern Inc.

(e) What n~chania~ ~~re ~iployed for planting?

S h o v e l

B64
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(1) II fert 1! i-i.ation progran~ were adopted, please caiplete Table 2
(code refers to Table 1).

TABLE 2

WHEN AND ltM’ SURFACE CR
LDE FERTILIZER DESCRIPFICV APPLICATIC1~ RATE SUBSURFACE) APPLIED

A Ammonium nitrate 37g mixture per Surface applicat ion
Sup ~~~~~~~~ trans plant site June , July, August , 1973

B Ammonium nitrat e 37g mixture per Surface application
Sup~~p~o~~9~

e trans plant site June , July, August , 1973

C Not fertilized

D

E

F

G

H 
-

9. ~~rsh creation results :

(a) Please provide any qualitative or quantitat ive results (e.g . , fatality
percentages, bicznass determination results , etc. ) in the followin g
table (code refers to Table 1).

B65
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TABLE 3

~XE Provide literature references in lieu of results if considered desirable)

See: Ga rbisch , E.W . Jr., Wo ller , P.B ., and McC all um , R.J.,
“Salt marsh establishment and development ,” Technical

A Memorandum No. 52 , U .S. Army , Corps of Engineers ,
çoasta j engineer ing Research Center , Fort Belvoir , V a .,
uune , 19/5.

B

C

D

E

F

G

H

I

866 
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please list r~’ferences to available publ ished rr~terIa1 (on project)not given in Table 3.

(b) What problai~ (chanical , physical, biological , and/or mechanical)
have been encountered with regard to vegetat ive establisIu~nt?

No prob lems encoun te red .

(c) The probla~ listed in 9(b) have /j have not /j been resolved.
If the problai~ have been resolved, please describe the solutions.
N .A .

(d) Wilcilife have iij have not /J utilized created marsh areas and
wildlife managønent problaiis do /J do not flj exist . If manage-
ment problams do exist , what wildlife create the pmbl~~ and are
the probl&a~ now rect I fled and if so by what means?

(e) Insect problans are / j  are not / ~J significant. If significant ,
what are the probl~ t~ and how were they resolved?

( f )  Please provide any additional information and ccinnents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.
Fertilizati o n generally recommended to optimize vegetative
oevelopment in sandy substrates

B6 7
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No. 7

MARSH cREATI~1~ RESEAJ~31
INR~MATI(1’~ RFX~JF~ F

April 1975 
- 

4

IN 1C 1’IO’~S - Please caiplete this information request as thoroughly as possible.Use “NA” when not applicable and leave blank when the requested information
is unknown or not available. Use the backs of the pages if the spaces allotted
are ins Jfic ~ent . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~sand the results of these plantings. For exanple, if there are tw areas of
Mangrove seedling t ransplants at M’I’L,-P&IW elevations , one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results I rcin the fertilized and
unfertilized plantings stx*ild be listed under Codes A and B. Please print or
type and return to:

Enviroriz~ntal Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name : Hamb leton Is land  - (Natura l Shore - S i l t
and Clay)

2. institution and its address:
Environmental Concern Inc.
P.O. Bo x P

~ St. Michaels , Maryland 21663

3. Persons directly responsible for the project awl their respective office
telephone niarters:

Edgar W. Garb i sch 301-745-9620
Pa ul~ B. Wol ler

4. Interviewee(s) -- person(s) caipletiñg Infoni~ition request and person(s) planning
on participat ing in personal interview. If different , so indicate.

Edgar W . Garblsch
Paul B. Wol l er

5. Agency(ies) funding the project :
Env i ronmen ta l Concern Inc.
P.O. Box P
S t .  M l c h a e l s , Maryland 21663

_______ 
868
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6. tkites of in i t ia t ion and, if applicable , cciipletion of the project :

Init iated: March , 1972; Pro ject continuing.

7. Site descript ion

(a) Si te  location (C & Q~ thart No. and coordinates). Please attach sect ion
of indicated chart with site boundries penciled in , if possible .
U . S .  C&c1S Chart No. 550 76° 14’ Long See a t t ached

(b) Is si t( a dredged material disposal area / J ,  a r&tural area / ~J, or
other / !~‘ If other , please describe.

(c) Are the sedirrw~nts at the site unconfined and un2rotected /~J_or protected
confined /J ,  by a breakwater / J ,  a dike / J ,  a groin /J, or pther
I f other, please describe. -

(d) If sediments at the site are either protected or confined, what structures
and materials were used (e.g. , earthen dike , riprap breakwater , w oden
groins).

N .A .

(e) Are areas involved in marsh creat ion regularly rj1 occasionally / J .
seld( In / J ,  always / J ,  inundated? (beck one or r~ore.

(I) Are physical character istics of sediment nud (silt and clay) /XJ, sand
/ J ,  pebbles / J ? If nore than one check, double check ck~ninant. Please
provide percentages if available .

Sand: 15%
M u d :  85%

(g) What is the sediment chGnical ccapoaition (Kjeldahl nitrogen, nitrate and
wncnia nitrogen phoeptr rus, potassi~an, organic carbon, etc.)

No t d e termined

B69
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(h) What is the range (in degrees) of the surface slopes at the site?
4 - 60 What Is the dcznlnant slope? ~0

How were the slopes achieved (e.g. natural or
bulldozer grading)? Natu ra l

(I) What are the major fetch lengths and directions?
2.2 mi (3.5 km) - SE;  0.25 m l (0.4 km) -
2.0 ml (3.2 km) - NW; 1.7 m l (2.8 km) — S W .

(j) What wind directions prevail and dcinlnate?
During what nonths are the dcrninant winds encountered?

November - M a r c h
(k) What is the mean lunar tidal anplitude at the site? 1.4 ft (43 Cm)

Are wind influences on the tide dczninaiit /J, significant /Xj,
insignificant / J ?

(1) What is the ch~nical cczrposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Salinity : 8 - 12 0/ 0 0

(m) Were there any site preparation requirai~nts (e.g., grading to specific
elevations)? Please specify generally.

Fallen trees , driftwood , and other debris removed from planting
site.

(n) If there were any probl~~~ associated with the si te preparation,
please describe .

Non e

(o) Please provide recam~ndations, if any , for site preparation based upon
experience.

(p) Please provide any additional infon~ t ion and carme nts that you feel
might be helpful for future site selections and preparations .

8. ~~.rsh creation description :

(a) What are the principle objectives? To investigate establishment of
sh vegetation on natural shore consisting of compact se diments having high
cent~qes (>75%) of fine p articles and the extent to which the established
etat 1~ n serves to trap and retain littoral drift and reduce soil erosion .

~~~~~ - — ~~~~~~~~~~~~~~~ 
-~~~~~ ~~

- . - .~~
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(b) P1ea~se fill in the following table of plan,t species used, plant stock
used (seeds, sprigs , rhizcnes, seedlings, (pot ted, bare root , ag~~ etc .),elevations planted (e.g. , MLW4m,, IhWI,-t~*1W, ~ 1W to +1 , where ~,fl’L =mean tide level and P11W to +1 P11W to one foot above MHW), nonth-year
planted.

TABI E 1

(X1)E PLANT PFEIF~ PLAN’r SrOCic ELEVATICt~S PLANTED !~nm1-YEAR PLANTED
_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

(Age )  
___________________  ______________________

~eat potted
A Sç a r t n~;1 ;eed l i n g s  MLW - MHW March , 1972 , July ,a ern i  ora ( 12 - 16  wks j _ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
19 73 , Dec . - F e b . , 197

B

C

D

E 

—_ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _

F

G

H

I 
_ _ _ _  

- 

_ _ _ _  _ _ _ _ _

(C) ~idenic plant stock was /J was not / ~J used. If “was not used ,”
indicate geographic origins of various stock used.

• Assateague , V
~ i r ~~l n i a

(d) If plant stocks were purchased, what were the sources?

(e) What mechania~ were ø~~loyed for planting?

Gasoline powered mechanical auger

_ _ _ _ _  ~73
- 

V V _ V_ •• 
~~~~~~ 

_
~
_

~ 
• — ___ 
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( f )  I f fertilization progran~ were adopted, plea.se ccir~ lete Table 2
(code refers to Table 1).

TABLE 2

WHE2~ ANI) 1[Yii SURFACE C~lfl)E FERTILIZER DE~QlIVFIC~ IIPPLICATI(14 RATE SUBSURFACE) APPLIED

A Ammonium nitrate 37g mixture per Surface application
S u p e r p h o s p h a t e  t r an s p l a n t  s i t e  J u n e , J u l y ,  A u g u s t , 19 7 3

— 
( 4 . 5  riIi)~~

B

C

D

E

F

G

H

9. P~rsh creation results :

(a) Please provide any aualitative or quantitative results (e.g., fatality
percentages , b11~~ ’

V 
~~~~r~~~atinn results, etc.) in the following

table (code re~#-~rs t - . “
~u ! .  1).

B 74
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TABLE 3

RFS~~~
ai* :Provide literature references in lieu of results if considered desirable)

No s tand i ng cro p determina tions were made. It appears that
A annual fertilization is desirable in order to sustain a new

marsh established in exposed and in high wave energy areas.
Otherwise , only first year fertilizer may be necessary .

B

C

D

E

F

G

H

I

B 75
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please list references to available published n~teria l (on proj ect )
not given in Table 3.

(b) What probIera-~ (ch€mical, phys ical, biological , and/or mechanical)
have been encountered with regard to vegetat ive est ablisli~~nt? -

A n  apparent annual decline in productivity was experienced in
a r e a s  s u b j e c t  to h igh wave stress and which were never fertilized
or f e r t i l i z e d  on ly  du r ing  the f i r s t  y e a r .

(c) The probl~~~ listed in 9(b) have / ~/ have not / j  been resolved.
If the problc~~ have been resolved , please describe the solutions.
Annual fertilizations sust ain maximun productivity .

(d) Wildl ife have / j  have not / ~J utilized created marsh areas and
wildlife manag~nent probl~~~ do / J do not / ~/ exist . If manage-
ment probl~~~ do exist , what wildlife create the probl~~~ and are
the problaa~ now recti fied and if so by what means?

W i l d l i f e  excavations of vegetation established i n  c o m pa c t  sed imen t s
have y et tc. be encountered .

(e) Insec t probl~ r~s are /J are not / ~/ significant . If significant ,
what are the probl~~~ and hc~ were they resolved?

(f)  Please provide any additional inforrx~ tion and ~xmnents that you fee].
might be useful to ensure the success of a mrsh creation project at
a similar site.

B76
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No. 8

MARSH CI~ ATIC?~ HESEA1~i1INFt~MATIC~ RFJ.~JF~ r

April 1975

I~~TRt1Cl’I(N - Please ccrplete this information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested information
is unkno’.m or not available. Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization prograras
and the results of these plantings. For exanple , if there are tw areas of
Mangrove seedling transplants at MFL-MHW elevations, one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2 , only the fertilized planting should be listed
under the appropriate Code . In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name: Ham b leton Is land  - Dredged Material

2. Institution and its address: Envir onmental Concern Inc.
P . O .  B o x P
St. Michaels , Maryland 21663

3. Persons directly responsible for the project and their respective office
telep hone niiibe rs :

Edgar W. Garbisch 301-745-9620

Paul B. Woller

4. Interviewee(s) —•- person(s) caTpleting inforn~ition request and person(s) planning
on participating In personal interview. If different , so Indicate .

E d gar W. Gar bisch

Paul B . Wol le r

5. Agency(ies) funding the project :
U.S . Ar my , Corps of Engineers
Coastal Engineering Research Center
Kingman Bui ld ing
For t Belvo i r , Vir g i n i a  22060

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ V
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6. t~~tes of initiat ion and , if applicable , carpletion of the project :
In itiated: February , 1973; Completed: August , 1974

Pro ject monitoring on-going-

7. Site description

(a) Site location (C & G.S (bart No. and coordinates). Please attach section
of indicated chart with site boundries penciled In , if possible.
U .S. C & GS Chart No. 550 76° 14’ Long

38° 45’ Lat See _at tached
(b) Is site_a dredged material disposal area f lJ, a natural area /J, or

other /J? If other, please describe.

(c) Are the sediments at the site unconfined and un2rotected /~/_or protected
/ J,  confined / J ,  by a breakwater / J ,  a dike / J ,  a groin / J ,  or other
/ J ? If other, please describe.

(d) If sediments at the site are either protected or confined, what structures
and materials were used (e.g., earthen dike , riprap breakwater, ~~odengroins).
N .A .

(e) Are areas involved in marsh creation regularly ‘~J, occasionally /j,
seldan /J ,  always / J ,  inundated? (beck one or mere.

(f) Are physical characteristics of sediment rmid (silt and clay) / ~J, sand
/XJ, pebbles /J? If mere than one check, double check daninant . Please
provide percentages if available.

Pebble: 0.0 Very coarse sand: 0.3 Silt: 35.4
Coarse sand : 1.2 Clay :  6 .5

Granule : 3.1 Medium sand: 3.4
Fine sand: 17.2
Very f ine sand:  36.0

(g) What Is the sediment ch~nica1 carposition (Kjeldahl nitrogen, nitrate and
wr~nia nitrogen phosphorus, potassitan, organic carbon, etc.)

Organic carbon: 0. 42%
Organic n it rogen:0. 05%

B 78
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(h) Wha t is the range (in degrees) of the surface slopes at the site?
i 0  What is the dani nant slope? 1 0

Jk*’ were the slopes achieved (e.g . natural or
tniII1 ~:’,r ~‘rading)? Natural

(I) What are the major fetch lengths and direc t ions?
2 . 2  nil ( 3 . 5  km) - SE

(j) What wi nd directions prevail SW and dcininate? NW
rxir i ng what nr.nths are the daninant winds encountered?

November - March

(k) Wha t is the mean lunar tidal anplitude at the site? 1.4 ft (43 cm)
Are wind Influences on the tide dcininant / J ,  significant /XJ,
~n sigru flcant ,‘J?

(1) What is the chanical ccvposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrat ions)?

Sal in Ity : 8 - 12 0/00

(m) Were there any site preparation requIr~nents (e.g., grading to specific
elevations)? Please specify generally.
Site preparat ion involved the conversion of a subtida l area to
an intertidal one by the alongshore placement of dred ged materials.

(n) If there were any problen~ associated with the site preparation ,
please describe.
Negligible.

(o) Please provide recam~ndations, if any , for site preparation based upon
experience.

(p) Please provide any additional inforn~it ion and cxm~~nts that you feel
might be helpful for future site selections and preparations.

8. Marsh creation description:

(a) What are the principle objectives? To inves tigate the establishment of
greenhouse c u l t i v a t e d  seed l i ngs  of marsh ve ge ta t ion  t ransp lan ted  in
t h e  tidal zone of a dredged material flat consisting of a high percent-
age of fine sediments.

.
~~~~~~~~~~~ ~~~~~~~~~~~~ 
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(b) Pl. ,i ii II in the following table of plant species u.sed, plan t stock
us,-. I ( - - ds , sprigs, rhIzc1T~?s, seedlings, ~pot ted, bare root, ag~, etc.),
ci . ‘~~:i t i ens planted (e.g. , P.LW—P.WL, MTL,-P&IW , P.11W to +1, where PRFL =
n~ ‘an t i.h’ level and P.11W to +1 MHW to one foot above MHW), menth-year
plan t ed .

TABlE 1

(Xt)E PIA~IT SPfX~IF~S PLANT S1~XX E1EVATI(1’~S PLANTED P4NITI-YEAR PlANTED
_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

( A g e )  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Pot te d
A s e e d l i n g s  MTL <,~ MHW May , 1973

_ _ _ _  

çyno~ u r o ide s  (10- 14 ~ k s )  
____________________  ________________________

Potted
B Spa r t i na  seed l i ngs  MTL - MHW May, 1973al tern i f l o r a

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ( 10-1 4 w k s )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P o t t e d
C S . seed l i ngs  MTL - MHW May , 1973

~l t e r nif 1o r a  (10 14 w k s )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Potted
D seedlings MLW - MTL June , 1973alter n i fiora (10-14 wks ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S Pot ted MLW - MTLE seedlings June , 1973alternif l ora (10-14 wks ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _______________— 

P o t t ed MLW - MTLF S~ s e e d l i n g s  J u n e , 1973i lte rn i flo ra  ( 10— 14 wks )  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

G

H

I

(c) Endanic plant stoc~-. was / ~J was not / ~J used. If “was not used
indicate geographic origins of various stock used.
A s s a t e a g u e , V i r g i n i a  and Midd le  Chesapeake Bay

(d) If plant stocks were purchased, what were the sources?
P o t t e d  seedlings cultivated from seed by Environmental Concern Inc.

(e) What mechani~~~ were ø~ployed for planting?

Shovel

B83
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( f )  If f , V 1 1  i i  L a t  inn progranv~ ~~re adopted, please ca~~1ete Table 2
(cod.’ r,’fers to Table 1)

TABLE 2

WHF~4 AN) W* S’IIIFK~ (11
LDE FERTILI7Th l~.sc1lwrIc~ APPLICATICTI RATE StJ~~URFACE) APPLIFI)

Am mo niu rn r i i t ra te  37g m ix tu re  per Su r face  a p p H c d t l o f lA Su~ er Pho ~ Ph~~~
__ _ _ _ _ _ _  

trans plant site June , July, Au gu st , 1973

B
See A See A See A

C

D See A See A Surface app lic a tion
July, August , 1973

E See A See A Subsurface a pp l i c a t i o n
— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

June , 1973

F

G

H

I

9. Marsh creation results :

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages, biav~ss determination results , etc.) in the following
table (code re f era to Table 1).

~~~~~~~~~ — — - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V
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TAI3I.E 3

RJ~ LJLTS
CXI)E Provide literature references in lieu of results If considered desirable)

See:  G a r b i s c h , E . W . , Jr . , W o l l e r , P.B., and M c C a l l u ~n , R .J . ,
“ S a l t  marsh est ablishment and development ” , Te chn ica l
Memorandum No . 52 , U .S. Army , Corps of En g ineers , Coas ta l
Engineering Reas each Center , Fort Belvoir , Va ., June , 1975.

~p~art ina alterniflora above ground stand ing crop data for 1974
an d 1975 is given below . By 1974 , differences in the stand ing
crops of transplants ori ginally planted on 2 ft (0.6 m) and 3 ft
(0.9 m) centers were not statistically significant and an over-

a l l  ~~~ increase in live standing crop was noted between 1973 ano
1974. At the end of the 1975 g r o w i n g  s e a s o n , the l i v e  above -
ground standing crop had decreased sign ificantly (33%) but total
standing crops at the end of the 1974 and 1975 growing season
were comparable , suggesting that a significa nt amount of the 1974
production was not exported rrom the area by t t des  or th ro ugh
decay . 

-

~

Above gro~ no Standing Crop a

Spac ing  
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _- Live Total

1974 1975 l974~ 1975

2 ft (0.6 m) 410.2±58 .4 277.7±67.3 449.2±61.4 446.1±43.9

3 ft (0.9 m) 397 .1±86.8 225.7±45 436.3±85.1 339.2±96.8

Overa i l t) 403.6±70.9 251.7±58.6 442.7±71.1 392.7~ 89 .2

(a) Tabulated values are in g/0 .25 m 2 and represent the means of
six (1974) and three (1 975) samples harvested at the Mu elevat io
In Oc tober of the Ind icated years .

(b) Means of data for two spacings.

B85
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plea.sc’ list references to available published n~teria1 (on project)
not given in Table 3.

(b) What probl~w (ch~nical , physical, biological, and/or mechanical)
have been encountered wit h regard to vegetative estab1isliw~nt?

S u b s u r f a c e  a p p l i c a t ion of  the f a s t  r e l e a s e  f e r t i l i z e r  at t ime of
p l a n t i n g  in the low p e r m e a b i l i t y  s u b s t r a t e  led to p l a n t  f a t a l i t i e s .

(C) The probl~~~ listed in 9(b) have / ~J 
have not /J been resolved.

If the probl~~~ have been resolved, please describe the solutions.
U se of c o n t r o l l e d  r e l e a s e  f e r t i l i z e r  reduces  probabi l ity )f trans-
plant fatalities by keeping nutrient levels below those toxic to
plants.

(d) Wildlife have 117 have not /j utilized created marsh areas and
wildlife n~naganent prob1~~~ do /XJ do not /J exist . If nonage-
ment probl~~s do exist , what wildlife create the probl~~~ and are
the problar~ now rectified and if so by what means?
Underground plant p a r t s e x c a v a t e d a nd consume d by waterfowl and
muskrats. Protective measures involved (a) installation of netting
on sediment surface after first growing season and by (b) in s t a l l a t i o r
of fence along seaward edge of marsh.

(e) Insect probl~~~ are /J are not /~J significant . If significant , -

what are the prthl~~~ and how were they resolved?

( f )  Please provide any additional information and ccnrnents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.
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No. 9

MARSH (i~ ATICI~ RESEARQIINFt)RMATIa4 RI~~J1~S’F

April 1975

INSTRUCFI(]~S - Please ccvp lete thi s information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested information
is unlcnown or not available. Use the backs of the pages if the spaces allotted

- 
are insufficient. The plantings to be list ed in Table 1 are coded. -

- Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~and the results of these plantings. For exan~ñe, if there are two areas of
Mangrove seedling transplants at !~fl’L-WW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Qxles A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorm~ntal Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name: Rich Neck - (natural shore)

2. Institution and its address: Environme ntal Concern Inc.
P.O.  Box P
St. Michae l s , Maryland 21663

3. Persons directly responsible for the project azxl their respective office
telePlxme ntzTters. Ec!g ar W.  G a r b l s c h  301 -745 -9620

Paul B. Woller

4. Interviewee(s) - - person(s) cciipleting information request and person(s) planning
on participat ing in personal interview. If different , so indicate.

Edgar W . Garbisch

Pau l B. Wol le r

5. Agency(ies) ftmding the project :
U .S Arm y Cor ps of Engineers
Coas tal Engineering Researc h Cen ter
K ingman Building
Fort Belvoir , Vi r g in ia  2206 0
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6. [kites of initiation and, if applicable, caypletion of the project:

Initiated: February , 1973 Completed: August, 1974

7. Site description

(a) Site location (C & (~ tha.rt No. and coordinates). Please attach sect ion
of indicated chart with site boundries penciled in , if possible.
U.S. C & GS Chart No. 1225 76° 16 ’ L o n g  See a t t a c h ed

(b) Is site_a dredged material disposal JE~ i~J1’ aL ~attura1 area ~~~ or
other U ?  If other, please describe.

(C) Are the sediments at the site unconuined and unQrotected flj/ or protected
/ J ,  conf ined / ~J, by a breakwater / J ,  a dike / J ,  a groin / ~/ ,  or other
/ 7? If other, please describe.

(d) If sediments at the site are either protected or confined , what stxiictures
and materials were used (e.g. , earthen dike, riprap breakwater , wooden
groins).

Riprap groin

(e) Are areas involved in marsh creation regularly fXj, occasionally /j,
seldczn / 7, always / J ,  inundated? (beck one or rw re.

(f) Are physical characteristics of sediment nud (silt and clay ) /j, sand
• /3/, pebbles /7? If mre than one check, double check daninant. Please

• provide percentages if available.

92% medium to very coarse sa nd.

(g) What is the sediment ch~nica1 caipositicin (Kjeldahl nitrogen, nitrate and
nonia nitrogen plr~~horua , potassiian, organic carbon, etc.)

Not determined
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(h)  What I tti.~ range (in degrees) of the surface slopes at the site?
40 - 6 0 What is the daninan t slope? ~o

How were the slopes achieved (e.g. natural or
1 ) 1111 ii i ~V 7 :1 7 ( 1 in~)?

Na t u r a l

( 1)  What an ’  th t ’  major fetch lengths and directions?
5.4 ml (8.7 km) — N ,NW; 16 .7 ml (27 km) — S ,SW

(j) What w i  n1 di rect ions prevail sw and dczninate? NW
tkzr i ng ~~ t rm~nths are the daninant winds encountered?

November  - March
(k)  What. i~ -~ the n~ ar lunar tidal anplitude at the site? 1.2 ft _ (37 cm)

Are wind i nf luences on the tide dczninant / J ,  significant / ~/ ,
insi gn i f ican t / J ?

(1) What is the chanical caiposition of the receiving water at the site
(annual salinity range and any knc~~ constituents that are preser~t in
unusually high concentrations)?

S a l i n i t y : 8-12 0/00
(m) Were there any site preparation requireni~nts (e.g. , grading to specific

elevat ions )? Please specify generally.

N o n e

(n) If there were any prob 1~~~ assoc iated with the site preparation ,
please describe .

N o n e

(o) Please provide recamendations, if any,’ for site preparation based upon
experience.

N.A.

(p) Please provide any additional information and caments that you feel
might be helpful for future site selections and preparations.

8. 1~ rsh creation description :

(a) What . :iri~ 11w ’ pr Inciple nh.lectt ves? To identify li m i t a t i o n s  and potentials
for ve g et a t i ve ~~~~~~ I I,. Uon of open and groin- protected sandy shore and to
determ ine the c a p a b i l i t y  of established vegetation to Increase elevatio ns
through sediment entrapment as a mechanism for shore erosion control.

-~~~ - 
- — - .  . - - - - . 
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(b) Pl ,’:l :V ’ i l l  in the following table of plant species u.sod, plant s-tock
us ’d ( : - . ‘‘d~~, sprigs, rh izcrnes, seedlings ,(potted, bare root , ag~, etc.),
ci ‘v;i I i 4 n S  planted (e.g. , MLW—MTL , !iIFL4IIW, P.11W to +1 , where MFL -

=

ni’an I i h’ level and 141W to +1 = 141W to one foot above MHW), nonth —year
plante L

TABLE 1

(X1)E PLANT SPF~ fl~ PLANE s”roac ELEVATICT~S PLANTED 14LNrH-YEAR PLANTED

potted
A Ammo p h i la seedlings MHW+l —

~~ MHW +2 May , 1973
b r e V l l i q u l a t a  (~ Q 1 4  wks ) _________________  ____________________

potted
B A see d l i ngs  MHW + 1~~ MHW t2 Ma y, 1973

____ 

b r e v i l i g u l a t a  (10 -14 wks ) _________________  ____________________

pottedc D i s t i c h l i s  seed l i n gs  MHW —3 MHW +2 May , 1973
____ ~p Icata (10-14 wks ) ___________________ _____________________

pot ted
D seed l i n gs  MHW -4 MHW + 1 May , 1973

____ 

spicata (10-14 wks ) ___________________ _____________________

potted
E Spartina seedlings MHW-4 MHW+ l May , 1973

____ 

patens (10-14 wks ) __________________  _____________________

po t ted
F see d l i n g s  MHW —4 MHW + 1 May , 1973

____ 

patens (10-14 wks ) 
___________________ _____________________

p o t t e d
G Spar t i r i a seed l i n g s  M T L > —* MHW + 1 May, 1973

a lternif l ora 10-14 wks ) __________________  _____________________

potted
H seedlings MTL~> —+ MHW +1 May, 1973

~lternif lor a (10 14 wks) _________________  ____________________

potted
I 

~~tern i f 1 ora see d l ings MHW ~ June , 1973
____ ________________  10- 14 wk s) __________________  _____________________

J_ K *

(c) Endanic plant stock was / J was not /~/ used. If “was not used,”
indicate geographic origins of various stock used.

Assa te ag ue , Vi r g i n i a  - Middle Chesapeake Bay

(d) If plant stocks ware purchased, what ware the sources?
Potte d se edlings cultiv a ted from seed by Environmental
Concern Inc.

(e) What mechaniai~ ware aiployed for planting?Shovel .

~~ s. potted
see d li ng s MHW 

~ June , 1973
~lternif l or a (10-14 wks )

potted MHW ~~ Jun e , 1973
il tern if lor a seedlin gs

(1 0-14 wks )
- - - - - — V ~~~~~~~~ - -~~~~~~~~~~~~~ -
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(f) If f (V 7 ~~ I l l /a l  ion pmgran~ were adopted, please cciiplete Table 2
(code r’ ~~~ to Table 1)

TABLE 2

___________ - 

WHEN ANT) !K~V SURFACE CE

~DE FEffrIl~lZ1-]~ r)F~cnIvrIc~ APPLICATICt~ RATE SUBSURFACE) APPLIED

A mmonium n i t r a t e  37g of mix ture  Sur face  a p p l i c a t i o n
A Su p er p hos p hate per t rans p lant June , July, August , 1973

(4 5N/1P~ s i te  ___________________________

B

C See A See A See A

D

E See A See A See A

F

G See A See A See A

H

Surface applica t i o n
I S~ e A See A July , August , 1973

- Surface applica t i o n
J ~ee A See A June , 1973
9. P~ rsh creat ion results:

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages , bicv~ss determination results, etc.) in the following
table (code refers to Table 1).

________ 
B93
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TABLE 3

RRSULTS
(IDE Pi~)Vl d7~ Ij Itra ture references in lieu of results if considered desirable )

See:  G a rb i sch , E .W ., Jr ., W o l l e r , P .B ., an d Ca l l um , R .J.,
A Sa l t  marsh e s t a b l i s h m e n t  and development ” , Techn i ca l

Me morandum No. 52 , U.S.  Army , Corps of Eng ineers ,
Co a’.ta l E n g i n e e r i n g  Research Center , Fort Be lvo i r ,

V i r g i n i a , June , 1975 .

B

C

D

E

F 

_  _ _ _ _ _  _ _  

(

G

H

I

B94
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please list references to availab le publ ished n~terial (on project)
not ~j ~~~ ~ j~ Table 3.

(b) What prt>h l~ i~ (chanical , physica l , biological , and/or mechanical)
have been encountered with  regard to vegetative estahlistwnt?

Wave  s t r e s s  at s i t e  s u f f i c i e n t l y  intense that ve g e t a t i o n
below MHW elevation could not be established.

(c) The problai~ listed in 9(b) have /j have not /~y’ been resolved .
If the problaTis have been resolved , please describe the solutions .

Esta b l i s h m e n t  of vegetation below M HW e l e v a t i o n  not
p e r s u e d  further at this site.

(d) Wildl ife have /J have not / ~J utilized created marsh areas and
wildl ife managanent problEm s do / J do not /xJ exist . If ~~~~~~~~~~~~~~~~~

ment problans do exist , what wildlife create the problans and are
the problai~ now recti find and if so by what means?

(e) Insect prob1ai~s are / J are not /XJ significant. If significant ,
what are the problen~ and how were they resolved?

(f) Please provide any axklitional information and c1im~nts that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.
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No . 10

MAF~H ci~ ATIct~ RESEATh~11INK)RMATIC~ nw,~uFSr
April l~75

INSTRUCrI~ ’~S — Please ccnplete this informat ion request as thoroughly as rx~ssible.Use “NA” when not applicable and leave blank when the requested information
is unknown or not available . Use the backs of the pages if the spaces allotted
are i nsufficient . The plantings to be listed in Table 1 are coded . Please use
the sarm~ codes in Tables 2 and 3 when describing the fertilization progran~and the results of these plantings. For exanpie , if there are tw areas of
Mangrove seedling transplants at ?~ffl~-MlIW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2 , only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frczn the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorynental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Proj ect identifi cation name : Tred Avon River (natural shore)

2. Institution and its address: Environmental Concern Inc.
P .O. Box P
St. Michaels , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone ni.vters:

Edgar W . Garbisch 301-745-9620
Paul B. W o l ler

4. Interviewae(s) — person(s) cai~ leting infoni~atIon request and person(s) planning
on participat ing in personal interview . If different, so indicate.

Edgar W . Garbisch
Paul B. Wo l l e r

5. Agency(iee) funding the project :
U .S. Army , Corps of Engineers
Coastal Engineering Research Center
Klngman Building
For t Be lvo i r , Vir g i n i a  22060

896
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6. I~lt(’s nf ito t i ;t t i~ n and, if applicable , xzrpletion of the project:

I n i t i a t e d  1 - b r u a r y , 1973; Completed : Au gust , 1974

7. Site descri~ t n f l

(a ) Si t e  I ‘ : i  ion (C & GS Cbart No. and coordinates). Please attach section
of j nIo- ~i t  - i  chart with site boundries penciled in, if possible.

U.S. C ~ ha rt No . 1225 76° 11 ’Long
38° 41’La t See a t t a c h e d

(b) Is sit - i (Ireclged material disposal area / J ,  a natural area / ~J, or
other / ‘~ ~f other, please describe.

(c) Are the sediments at the site unconfined and un2rotected /J~J or protected
/ J ,  confined /~(, by a breakwater / J ,  a dike / J ,  a groin (3’, or other
/ J ? If : ther , please describe.

(ci) If sedim ents at the site are either protected or confined , what structures
and materials were used (e.g., earthen dike , riprap breakwater , w oden
groins).

R i prap groin

(e) Are area.s involved in marsh creation regularly /rj, occasionally Q,
selckm~ /_/ ,  always / J ,  inundated? (beck one or n~re.

(f) Are physical characteristics of sediment nud (silt and clay) /~/ , sand
X / ~J, 

pebbles /~/? If nore than one check, double check dminant. Please
provide percentages if available .

31% G r o v e l ;  51% Sa nd ( ve ry  coa rse  to medium);  10% Mud.

(g) What Is the sediment chønical ca~poeiticm (Kjeldahl nitrogen, nitrate and
anonia nitrogen phosphorus, potassitin, organic carbon , etc.)
Not d e term i ned .
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Traftsect,

~~~~~~~

~~~ Grout ~5ystei’~

7?ed AVM ~~ver I °

ef~ - —. 
_ _ _ _ _ _ _ _ _ _ _ _

Drawing of site 2 showing the elevation

monitorin g transects passing through the six

planting areas.
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(h) What is the range (i n degrees) of the surface slopes at the site?
2° - 60 What Is the daninan t slope? 4~

flow ~~re the slopes achieved (e.g. natural orbulldozer grading)? 
N a t u r a l

( 1) What are the major fetch lengths and directions?

7.4 ml (12.0 km) • SE; 2.2 m l (3.5 km) — N E

( j )  What wind directions prevail SW and daninate? NW
tkiring what nonths are the dczninant winds encountered?

November  - March
(k) What is the mean lunar tidal amplitude at the site? 1.4 ft (43 cm)

Are wind influences on the t ide dczninant / J ,  significant /~J,
insignificant / J ?

(1) What is the chanical cczrposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Sa l i n i t y : 8 - 12 0/00

V (m) Were there any site preparation requirenents (e.g., grading to specific
elevations)? Please specify generally.

None

(n) If there were any problen~ associated with the site preparation,
please describe.

N .A.

(0) Please provide reccmnendations, if any , for site preparation based upon
experience.

N .A.

(p) Please provide any additional information and cannents that you feel
might be helpful for future site selections and preparations.

8. Marsh creation description :

(a) What are the principle objectives? To identify limitations and potentials
for v e g e t a t i v e  s t a b i l i z a t i o n  of open and gro in  p ro tec ted  sandy sho res
and to determine the capability of established vegetation to increase
e levations through sediment entrapment as a mechanism for soil e rosion

_____  
con trol. 8100 

______  ____
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(b) Plea~so fill in the following table of plant species used, plant stock
used (~ ‘ - ~~U~, sprigs , rhizanes, seedling.s,(potted, bare root, agq), etc.),
elevations planted (e.g., ?~LW—MTL , WPL4eIW, ?41W to +1, where M’FL =
mean tide level and P11W to +1 = P11W to one foot above MHW), tenth-year
planted.

TABL~~1

(XFE PT ANT SPEX~IRS PLAWF SIOCK ELEVATICI~S PLANTED WNI1I-YEAR PLANTED
____ _________________ 

(A ge)  
___________________ ______________________

Ammophi l a potted
A 

~~~,iiT~~lata seedlings MHW+l May , 1973
____ _______________  (ln-14 wk cl _________________  ___________________

A. potted
B E r e v i l i g u l a t a  see d l i n g s  MHW +l May, 1973

____ _______________  
(ln - 1 4 wkc l _________________  ____________________

D i s t i c h l i s  po t ted
C s p i c a t a  s e e d l i n g s  M N W —~MHW +i May , 1973

____ _______________  
( 1 0 - 1 4  wk s ~ _________________  ___________________

o. pot ted
D 

~jpica ta s e e d l i n g s  MHW - .’MHW +l May , 1973
____ _______________  

( 1 0 - 1 4  wks l  _________________  ____________________

Spartina potted
E p a t e n s  seed l i n g s  M H W —~ MHW+ 1 May , 1973

____ _________________ 
(10-14 wk s~ ___________________ ______________________

s. potted
F 

~a tens 
seedlings MHW -+MHW+ 1 May , 1973

____ _________________ 
10-14 wk sl 

___________________ ________ _____________

S D a r t i n a  pot ted
G 

~~ternTflora - 
s e e d l i n g s  >MLW , (MHW ray , 1973

____ __________________ 
- 1 0—14  wks ) .  

____________________ ________________________

s. potted
H il t e r n i f l o r a  seed l i n g s  > MLW , < M H W  May , 1973

____ __________  
10-14 wks). 

_________________  ____________________

s. potted
I 

~lternif l ora seedlings )MTL ‘ June , 1973
____ ________________ 

10 — 1 4  wk s ) . 
____________________ ________________________

s. pot ted seed ~‘MTL June , 1973
‘~ l t e r n i f l o  a l i n g s A i O -14 wks)

~~kuth.. plant stock was / J  was not IXj used. If “was not used,”
indicate geographic origins of various stock used.
Assateague , Vi r g i n i a ;  M i d d l e  Chesapeake Bay

(d) If plant stocks were purchased , what ~~re the sources?
Po tted seedlings cu l tiv ated from seed by Environmental Concern Inc.,
P .O . Box P , St . M i chaels , Maryland 21663

(e) What mechani~e were ~~~loyed for planting?

Shovel

• B1 0J
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( 1) If fertilization programs ~~re adopted, please caiplete Table 2
(code refers to Tab ! e 1).

TABLE 2

Yflfl~~ AND 1~J,V SURFACE (~lfl)E FERTILIZER D&SCRII1~ICtJ APPLICATI(]~ RATE SUBSURFACE) APPLIED

Ammonium n i t r a te  37g mixture per Surface ap plicationA Superphosphate
( 4 . 5  N/ 1P)  t r ansp lan t  s i t e  June ,  Ju l y ,  A u g u s t , 1973

B

See A See A Se e AC

D

E See A See A Se e A

F

G See A See A See A

H

I See A See A Surface appli c a t i o n
Jul y, August , 1973

9. Marsh creation results :

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, bianass determination results , etc.) in the following
table (code refers to Table 1).

8102 
_____- - — ~~~~~~ V~~•~~ V V - - ~~ V -V ~~~ V V~~~ ~~~~~~~~~ V~ -V - - - - -V -
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TAJ3LE 3 V

R&S1fl~~CtDE Provide literature references in lieu of results if considered desirable)

See:  Garb i s c h , E . W .  J r . ,  W o l l er , P . B . ,  and McCa l l um , R . J . ,
A “Salt marsh establishment and development” , Technical

Memorandum No. 52 , U .S.Army , Corps of Engineers ,
C o a s t al E n g i n e e r i n g  R e s e a r c h C e n t e r , F o r t  Be l vo i r ,
Virginia , Jun e , 1975.

B

C

D

E

F

G

H

I

~~~~~~~V~~~~BlO ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- —--—~~~~~~-
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please list references to available published ni~terial (on project)
not given in Table 3.

(b)  What probk~r~i (chanical , phys~ca1 , biological , and/or mechani cal)
have been encountered with regard to vegetative establIsIiw~nt?
W a v e  stress and abrasion of aerial plant parts re s u l t i n g
from wave move ment of gravel sized particles limited
p lan t  e s t a b i  i s h m e n t .

(c) The probhnis listed in 9(b) have /J have not /j been resolved.
If the probh~~ have been resolved, please d43crlbe the solutions.

T r a n s p l a n t i n g  nursery  s t o c k  dur ing  mos t  a c t i v e  pa r t  of
g r o w i n g  s e a s o n  (June & July) minimizes loss due to
sediment abrasion.

(d) Wildl ife have / J have not / ~J utilized created marsh areas and
wildlife rnanaganent problent~ do / J do not fxj exist. If manage-
ment problans do exist , what wildlife create the probl~ns and are
the problans now recti fled and if so by what means?

(e) Insect problans are / J are not / ~J significant. If significant,
what are the prcbl~ ns and how were they resolved?

(f) Please provide any aLklitional information and ca~ments that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.

B 104
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No. 11

MARSH Q~EATICN HF~SEAR~1
INR1~MATI(~4 IU~~JFSF

April 1975 V

IN TFU1CTICt~S Please ccrplete this information request a.s thoro ughly as ix~ssible .Use “NA” when not. applicable and leave blank when the requested information
is unkno’~rn or not available . Use the backs of the pages if the spaces allotted
are insu f f1  t’ ient . The plantings to be listed in Table 1 are coded. Please use
the same code’~ in Tables 2 and 3 when describing the fertilization programs
and the resul t s of these plantings . For example , if there are tw areas of
Mangrove seedling transplants at MFL-WW elevations, one which wa.s fertilized
and one which ~~s not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results Iran the fertilized and
unfertilized plantin gs should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identif Ication name : Lo ng Po in t  Is l and  (na tu ra l  sho re )
( s a n d , s i l t ~ a n d  c l ay )

2. Institution and its address :
Env ironmental Concern Inc.
P .O.  Bo x P
St. Michae l s , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone nuTt)ers:

Edgar W . Garbisch 301-745-9620
Paul B. Wo ll ,er

4. Interviewee(s) — peraor (s) ocnpleting information request and person(s) planning
on participating in peruonal interview. If different , so indicate.

Edger W. Garb l sch
Paul B. Wo l ler

5. Agency(iee) funding the project :

James Rouse . owner o f Lon g Poin t Is l an d

B 105—- • V~~ V~~~~~• V V  • • V ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -
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6. tk~tes of m u  i .tt ion and, if applicable, ccq let ion of the proj ect :

I n i t i a t e d  January , 1973 .  Q u a n t i t a t i v e  da ta  a c q u i r e d  thru A p r i l ,
1 9 7 4 .  P e r i o d i c  s i t e  i n s p e c t i o n s  s t i l l  be ing  m a d e .

7. Site desc r~pt ion

(a) Silo  l ocation (C & GS Chart No. and coordinates). Please attach sect ion
of indicated chart with site boundries penciled in , if possible.
U . S .  C & GS Char t  No.  5 50 76 ° 41 ’  Long

38° 4&’ Lat 
See attached

(b) Is site_a dredged material disposal area / J ,  a natural area / ~J, or
other //? If other, please describe.

(c) Are the sediments at the site unconflned and un2rotected /1/_or protected
/ J,  confined / J ,  by a breakwater /J ,  a dike / J ,  a groin / J ,  or 9ther
/ J ? If other , please describe.

(d) If sediments at the site are either protected or confined, what structures
and ma t( ‘r; al s were used (e.g., earthen dike, riprap breakwater , wooden
groins) V

N .A.

(e) ~~~~~~
. area.s involved in marsh creation regularly /xJ, occasionally /j,

seld(Tn / / , always /_/ , inundated? Cbeck one or nDre.

(f) Are h’, s I ~a1 characteristics of sediment mud (Silt and clay ) I], sand
x fXJ,  p l*des / J ? If mre than one check, double check dczninant. Please

provide percentages if available.
Pe bble: 0.0 Very Coarse Sand: 0.1 Silt: 15.7
Gran~~ e~ 0 3  Coarse Sand: 0.7 Clay : 11.5

Medium Sand: 18.4
Fine Sand: 40.6
Very Fine Sand: 13.0

(g) What is the sediment ch~nica1 ccaipoiition (Kjeldahl nitro gen, nitrate and
~iEnia n I trn~~n pho~*~,rua, p,ta~~ita, arganic carbon, etc.)

Not determined.

_____  B106
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Figure 1. Map of the Southern portion of Long Point Island
showing the location of benchmarks (BM), turning
points(TP) , profile leveling and shoreline eros-
ion monitoring stat ions , plastic groin experiment ,
and planting sites.
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(h) What is the range (in degrees) of the surface slopes at the site?
20 - 6° What is the danlnant slop e? 5 °

flow were the slopes achieved (e.g. natural or
bulldozer grading)? Natu ra l  s l o p e

(i) What are the major fetch lengths and directions?
2.7 mi (4.4 km) NW; 1.5 mi (2.4 km) S ,SW

(j) What wind directions prevail SW and dcrninate? NW
tX1ring what rsonths are the dczninant winds encountered?

Novem ber - M a r c h

(k) What is the n~’an lunar tidal amplitude at the site?
Are wind influences on the tide dcininant / J ,  significant /7],
insignificant / J ? 1.2 it (37 cm)

(1) What is the ch~nicaI ccinposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?
Salinity 8 - 12 0/00

(m) Were there any site preparation requirer~nts (e.g., grading to specificelevations)? Please specify generall y.
No

(n) If there were any problai~ associated with the site preparation,please describe .
N .A.

(o) Please provide recamEndations , if any, for site preparation based upon
experience.
N .A .

(p) Please provide any additional information and cxmnents that you feel
might be helpful for future site selections and preparations.

8. I~krsh creation description:

(a) What are the principle objectives? To determine the fea s i b i l i t y  of
es tablishing Spartina alternif l ora (a) along a natural shore subject
t o seasonal  wave s t ress a nd th e ex ten t to wh ich  th e ve g e t a ti on ( 1 ) t ra p s
l ittoral drift and (2) reduces shore erosion; (b) along the foot of a
bul khead to stabilize ex l st l n ~ sediments. Bl09

_ _ _ _ _ _ _ _ _  
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(b) P1. V * V f i l l  in the following table of plant species used, plant stock
~~~ ( - ..~ I V -:p ri~s , rh i wii~s, seedli ngs,(potted , bare root, age), etc.),

* 1 . \ ; i t 1 f t  l l ; i f l t f ’ d  (e g. , MLW—Ml’14, MT’[,-!&IW, P~IW to +1 , where MTL =
- in t ‘ 1 .  V \ q  ;tnd P*IW to +1 = MIIW to one foot above MHW), nx nth—year

p I all ’ ~1 -

TABlE 1

~XFE 1’! A\’T 11 .~~ PlANT S’IDCX F1EVATIC~’IS PLANFED P4NFH-YEAII PLM.TITh
_ _ _  - - (Age ) 

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A Sp art in ~ 
p o t t e d  M L W  - MHW+1

a l t er n if l o r a  seedlings (natural shore) May, 1973
-____ ________ _____ (3  m os )  __________________ ______________________

p o t t e d  M L W  - MHW+l May, 1973B seed l i ngs  (natura l  shore)a lt e rn i f lo ra  (3 mos ) __________________  _____________________

potted MLW - MTLC 
~1ternif l o r a seedlings (bulkhead) May, 1973

____ ________________  (3 mos ) __________________  _____________________

potted MLW - MHW J u l y ,  1973D 
~~

- seedlings (na tur a l s h o r e)alterniflora (3 mos ) 
__________________  _____________________

E

F

G

H
_______ ___________________________ _____________________ _______________________________ ____________________________________

I

S

(c) End 5nic plant stock was /J was not fXJ used. If “was not used,”
indicate geographic origins of various stock used.

Assateague , Virginia
(d) If plant stocks were purchased, what were the sources?

(e) What n~chaniøw~ were eiployed for planting?
S hov el and gasol i ne powere d auger.

Bib
— 

~~~~~~~ 
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(1) If f.~rl i i  i~~t ion progranis were adopted, please caiplete Table 2
(cock’ ru’f, r~ to Table 1).

TABlE 2

WHF2~ AND IK~V SURFACE OR
~IUE FERTI I J ~EII 1)l~ aIPrI(Z~ APPLICATI(1~ RATE SUBSURFACE ) APPLIED

Arnmon { um n i t r a t e  . Surface application
A S u p e r p h o s p h a t e  37 g m i x t u r e /  J u n e , J u l y ,  Augus t , 1973

~~ ~~jp) ~ 
an 51 e Jul y, 1974

B Surface app lication
• J u l y ,  19 74 on ly

- Surface a p p l i c a t i o nC Same as A Same aS A J u n e , J u l y ,  A u g u s t , 1973

Surface applicat ionD Same as A Same as A August , 1973; Jul y, 1974

E

F

G

H

I

9. Marsh creation results:

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages , bianass determination results , etc.) in the following
table (code refers to Table 1).

- .  _ _ . ._ _~~ul_ _
~~~_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 3

~~[~1JLTS
Code (Provide literature references in lieu of results if c o n s i d e r e d

desirable)

A - B  F i r s t - y e a r  s u r v i v a l of t r a n s p l a n t s  a l o n g  the n a t u r a l  shore  was  great -
er than 80% with majority of los ses occurring at the lower e l e v a t i o n s .
L o s s  of t r a n s p l a n t s  resu l t i n g  f ro m w a s h o u t  was  10% . T o t a l  p r o d u c t i o n
for the first growing season was found to be m a r k e d l y  i n f l u e n c e d  by
bo th  e l e v a t i o n  and f e r t i l i z a t i o n  (sc ’ e Table 4 ) .  To ta l  p r o d u c t i o n  of
fertilized transp lants at each elevat ion was g e n e r a l l y  t w i c e  tha t  of
unfertil i zed transplants at corresponding elevations. Irres pective
of fert i lizer treatment , total production at the MHW elevation was
generally the greatest with differences between MHW -lift and MTL
genera l ly not significant. Effects of fertilization and elevatio n on
total production were indicated to be i n d e p e n d e n t .  D i f f e r e n c e s  i n
percent  root  were s i g n i f i c a n t  on ly  f o r  f e r t i l i z e r t r e a t m e n t  w i t h
u n f e r t i l i z e d  t r a n s p l a n t s  hav ing  g rea te r  root  p e r c e n t a g e s .  P l a n t
e s t a b l i s h m e n t  of f e r t i l i z e d  t r a n s p l a n t s  by the end of the first grow-
in g season was judged excellent although individual t ransplant sites
were st il l  v i s u a l l y  detectable. Littoral drift accumulation w ithin
certa in planted areas ranged between 0.1 and 0.5 ft. Winter survival
of the plantings was excellent for fertilizer treated areas but on
the order of 20% for unfertilized areas . Second-yea r growth resulted
in uniform coverage of fertilized areas. Additio nal fertilizer appli-
cations did not assist previously unfertilized areas to recover from
the w i nter cjam age and become established. These unfertilized areas
were void of vegetative cover at the end of the second growing season.

c Survival of transplants along the bulkhead during the first six months
on the order of 25 - 30%. Less than 50% of the trans plants were lost
as a result of wash-out. Wave stress , parti c u l a r l y  that ar i s i n g  from
backwash of waves breaking on the bulkhead , was responsible for the
high losses in this area. Fer t i l i z a t i o n  had no v i s i b l e  effect on plant
establishment. W i t h i n  9 months a fter planting there were no surviving
transplants.

D First -year survival was on the order of 50% with 25% of the trans plants
being lost as a result of wash-out. F e r t i l i z a t i o n  produced v i s u a l l y
d e t e c t a b l e  i n c r e a s e s  in p lan t  p igment  and aerial production relat ive
to untreated transplants. By the end of the second growing season ,
surv i v i n g  transplants had become well-established although the cover-
age of the area i n i t i a l l y  planted was non-uniform as a result of early
transplant losses. Overall plant development was judged to be inferior
to that of the other plantings and Is ascribed to sha ding of the area
by shoreline trees.

L 
V~~ ~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Data p e r t a i n i n g  to the first-year production of Spart i na al t e r n i f b o r a
planted at Long Point Island in May, 1973. Samples were harvested in

- October , i~ 73. Statistical analysis performed using analysis of v ar —
I ance a .

To tal No . Mean Culm No .
Code Produc t ion b %Roo t Cu lms Height (cm) Flowers

(MHW+ 1 ) 140.8 ± 24 .7 46.1 ~ 3.8 32.7 ± 9.8 50.5 ± 9.6 5.0 ± 3.0

~.~HW) 232.5 ! 45.6 37.9 ± 8.8 44.3 ~ 12.4 79.7 ± 14.3 13.7 t 5.1

(MTL) 189.9 ~ 29.6 43.4 t 5 .4 112 .7 ± 29.0 41.7 t9 .9 11.3 t 3.0

ean 187.7 42.5 63.2 57.3 10.0

(MHW+ 1 ) 62.9 ± 7 .4 49.5  ± 18.6 22.3 ± 10.8 N .D. C 6.0 ± 2.0

(MI-lW) 120.3 ± 40.6 55.8 ± 4.8 40.1 ± 8.3 N.D. C 7.8 ± 3.3

(MTL) 36.5 ± 16.0 61.3 t 7.3 43.0 ± 17.8 N.D. C 5.3 ± 4.2

~an 73.2 55.5 35.1 N.D. C 6.4

Analysis of Variance (Total Production)

Source of Variation F 5 d LSD e .05 81.2
.01 113.8
.001 160.8

Eleva tion (E) 1O .458**
Fertilization (F) 63.840***
Interaction (E X F) 2.3l8~~

.‘Tabu l ated values are means of three samples and are on a per plant basis.
• Dry w e i g h t  ( a e r i a l  & roo t )  in g per p l a n t  s i t e .
• Not determined.

Statistical significance at p robabilit y levels ind i cated by: *~~ O.95~ P<
0.99; ** O 99< p ~~O 999; ~~~ P~~O .99~ .
Leas t significant differences.

_____ 
B 11 3
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V - ‘  ri ’ferr’nces to available published nRterial (on project)
not ~ziv ’ i, i i i  Tahle 3.

(b) What pri~hlnn~ (chcmical, physical , biological, and/or mechanical)
have hi’t ’n oncountered with regard to vegetative establistinent?

(a) S h a d i n g  along tree-l ined portions of shore.
( b )  W a v e  s t r e s s  a l ong  bu l k h e a d .

(c) The probl~ mR listed in 9(b) have /j have not /y ,/ been resolved.
If the probicins have been resolved, please describe the solutions.

Resolution of (a) would involve removal of shading branches of trees
in order to provide direct sunlight for at least 30% of the photoper i od
during the growing season. Resolution of (b) not persued.

(d) Wildlife have / ~/ have not /j utilized created marsh areas and
wildlife manag€in~~t probl~~~ &‘ /J ck, not /yJ exist. If manage—

V ment probl~~~ cb exist, what wildlife create the probl~~~ and are
the probl~~~ now rectified and if so by what means?

(e) Insect problai~s are fJ are not fyf significant. If significant,
what are the probl~~~ and how were they resolved?

(f) Please provide any additional information and lxrrinents that you feel
might be useful to ensure the success of a marsh creation project at
a simi lar site.

• It is recommended that for high energy sites such as this: (a) well—
developed plant stock be planted as early in the spr ing as is feasible;
(b) Institute and continue appropriate fertilization programs as may
be required. I t has been found the alternate year fe rtilizations of
planted areas sub ject to high wave stress during the growing season
will be sufficient to sustain maximum plant productivity .

• ~~~~~~~~~~~ . .,~ ~lJ4 V~~~~~ _ V~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V _  -
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No . 12

MARSH CI~ ATI(]4 I~ SEAIfl!
INR~ MATICT’~ 11H~JE~ F

April 1975

INSTRUCTIC~~ — Please ccrrplete this informa t ion request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested information
is unknown or not available . Use the backs of the pages if the spaces allotted
are insufficient. The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~and the results of these plantings. For exanple , if there are tw areas of
Mangrove seedling transplants at P.WL-MHW elevations, one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frun the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels , Maryland 21663

1. Project identification name : Susquehanna Delta

2. Institution and its address:
E n v i r o n m e n t a l  Concern Inc .
P .O. Box P
St. Michae l s , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone fluTters:

Edgar W. Garb l sch 301-745-9620
Pau l B. Wo ll er

4 . Interviewee(s) —— person(s) ccnpletlng information request and person(s) planning
on participating In personal interview. If different , so indicate.

E dgar W . Gar bisch

Pa ul B. Wo l ber

5. Agency(iee) funding the project:

State of Maryland
De p ar tmen t of Na t ural Resources

Bb 1 5
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6. r~it. ’s u~ f i n i t i at i on  and, if applicable, ccr*~ñetion of the project:

M a r c h , 1~~7 3 t h ru Novem ber , 1973

7. Site de~ ript ion

(a) Sit ~~‘ location (C & GS thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled In , If poss ible.
U.S C & GS Chart No. 572-SC 76° 02’ Long

- 39 0 -Q ‘ Lat See a t t a c h e d
(b) Is te a dredged material thsposal area / J, a natural area /yj, or

other fJ? If other , please describe.

(c) Are the sediments at the site unconfined and unErotected /xJ or protected
/ J ,  confined /J, by a breakwater /J, a dike /J, a groin /J, or other
f/? If other, please describe .

(d) If sediments at the site are either protected or confined , what stthctures
and materials were used (e.g., earthen dike, riprap breakwater, ~vodengroins).
N .A .

• (e) Are areas involved in marsh creation regularly /jj, occasionally /j,
seld(zn / J ,  always / J ,  inundated? (beck one or mere.

(f) Are physical characteristics of sediment mad (silt and clay ) /j/. sand
x / -~J, pebbles / J? If mere than one check, double check ckininant. Please
provide percentages if available.
Pebble: 0.0 Ver y Coarse Sand: 0.0 Very Fine Sand: 10.4
Granule: 0.0 Coarse Sand: 0.4 Si l t -  14 2Medium Sand: 3.8 Cia : 2 8Fine Sand: 68.4 y.

(g) What is the sediment chanical cci~position (Kjeldahl nitrogen, nitrate and
amonla nitrogen phosphorus, potasslijn, organic carbon, etc.)

Not determined 
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(h) What is  I l i~’ range (in degrees ) of the surface slopes at the site?
3 - 5

0 What is the daninant slope? 50
How were the slopes achieved (e.g. natural or

build’ ’.- . r : V r, Iding)? Natural slope

( I ) What a r ’  t h e ’  major fetch lengths and directions?

6 mi (9.6 krn) S , SE;  3 . 7 ml ( 5 . 9  km) W , SW

( j )  What wi nd di reet ions prevail SW and dcininate? NW
Ixiring ~$ia t rr~nths are the daninant winds encountered?

November - March
(k) What is t 11 mean lunar tidal an~ litude at the site? 1.7 ft _( 52 cm)

Are wind in uences on the tide dcrninant / J ,  significan t / ~J ,
insIgnifican t / / ?

(1) What is the chanical ccnposition of the receiving water at the site
(annual salinity range and any known constituents that are present in 

-

unusually high concentrations)?

Mean Sal i n i t y : 0 . 7  0/ 00 3 / 7 3  thru 11/73
(m) Were there any site preparation requi-ren~ents (e.g., grading to specific

elevations)? Please specify gener ally.

No

(n) If there were any problen~ associated with the s ite preparation ,
please describe .

N. A .

(o) Please provide reccmiendation s , if any, for site preparation based upon
experience .
N . A .

(p) Please provide any additional infonii~tio n and ccmi~nts that you feel
might be helpful for future site selections and preparations.

8. ~~rsh creation description :

(a) What are the principle objectives? To explore the feasibility of veg-
etat ive establi shment and substrate stabilization by seeding and p l anting
dormant rhizome sec tions and various age seedlings of fresh-and salt-
water emergent mar sh vegetation.
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(b) Please fill in the fol lowing table of plant species used , plant stock
used (seeds, sprigs, rhizanes, seedlings ,(potted, bare root, ag~ etc.),
elevations planted (e.g., MLW—MTL, M1’L-4&IW, P41W to +1 , where M’FL =
mean tide level and P41W to +1 = P41W to one foot above P41W), month-year
planted.

TABLE 1

CX])E PLANT SPE~ IE~ PLAXF S’1DQ( ELEVATICT4S PLANTED !&Nl1I-YEAR PLANTED
____  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

(A ge)  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A a~n~ ustifo li a rhizomes MLW - MTL M a r c h , 1973

B 
~~~~~o li a rh i zomes MLW - MTL March , 1973

~ 
Sc i r pu s r h i z o m e s  M L W  - M T L  A p r i l, 1973

D S.  o l ney i P o t t e d  M L W  - MTL A p ril , June , 1973
____ _______________  ~~ mos ? _________________  ____________________

pot ted
E S.  o l neyi  s e e d l i n g s  MLW - MTL A pril , 1973

____ _________________ 
(5 mos ) 

__________________ ______________________

b are root
F S. olney i seedlings MTW - MT L A p r i l , 1973

____ ________________ 
( 3 mos) 

__________________ ______________________

bare roo t
G a~~~~~~nus seed l ings MTW - MTL April , M a y ,  J u n e

____ ________________  
(3 mos ) 

__________________  

1973
potted

H S. amer i canus  s e e d l i n g s  MLW - Mu A p r i l , June , 1973
____ ________________  

(4 m o s) 
__________________  _____________________

pot ted
I S . a m e r ic a n us s e e d l i n g s  M L W  - MTL Jun e , 1973

____ ________________  
(6  mos ) 

__________________  _____________________

(con t i nued)
(C) E~d*~inic plant stock wri-~i / j  w~ . U~) t / ~J used. If “was not used,”

indicate geographic origins UI varic*is stock used.
Midd le  Che sapeake  Bay ~ A s s a t e a g u e , V i r g i n i a

(d) If plant stocks wer purchased, what were the sources?
Cul tivated from seed by Environmental Concern Inc ., P .O. Box P
St. Michae l-a , Mary land 21663

(e) What n~chani~~~ were øTployed for planting?
Bare root and small (24’) peat-potted stock planted by ha nd and
by mechanical transplanter. All other stock planted by hand.
See ding accomplished using roto-ti l ler.

____ B 11 9- -- — -— — — .: —~~ 
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(b) Please fill in the following table of plant species used, plant stock
used (seeds, sprigs, rhi zanes, seedlings , (potted , bare root, ag~), etc.),elevations planted (e.g., MLW-MTL, MFb-P4IW, P41W to +1, where MFL =
n~an tide level and P41W to +1 = P41W to one foot above P41W), month-year
planted.

TABLE 1
C o n t i n u e d

(X1)E 

I 

P1J~NF PEEIE~ PLANT S~FOCK E1~VATIC1~S PLANTED P~1Nfl1 -YFAR PLANTED
____ _____________  

( A g e )  
_________________  ____________________

bare root
J ~CIP~ 5 s e e d l i n g s  M L W  - MTL A p ril , Ma y, June

r o b u s t u s  (3  mos )  
___________________ 

1973
po t ted

• seedlings MLW - MT L  A pr i l, 1973K r obustu s (4 mos) 
___________________ ______________________

SDart I na seed MLW - MuL April , 1973L a l tern i f l ora
ba r e rootS seedlings MLW - MTL April , May, June

M i lt ernif l ora 3 mos) 
__________________  

1973
____ _______ - 

potted
N a lternif l ora seedlings MLW - MTL Apri l , May , June

____ _________________ 
3 mos) 

___________________ 

1973
potted

ijt er p i flora seedlings MLW - MTL J u l y ,  1973
0 

_______________  
4 mos ) 

_________________  ____________________

~p~ rt~ na seed MLW - MTL April , 1973P cynosuro i des
bike r o o tS seedlings M R A pri l , 1973Q ~~nosuro ides 3 mos) 

_____________  ___________________

Pan i cum
R v i r qit~im 

seed MLW - MTL Ap r i l , 1973

• (c) Thdeaiic plant stock ww / /  ~~~~~~~ not /J used. If “was not used,”
indicate geographic origins ot vari~~~ stock used.

(d) If plant stocks wa~~ *uc wis.d, ~~~t ~~re tPw ~~ircee?

(e) What ~~ Mni~~~ ~~re ~~~1oy,id for planting?

—— - — -~~~~~ - -  - 
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(f) If fert I i  Izat ion pro~ran~-; w~re adopted, please ca~,lete Table 2( oode refers to Table 1).

TABLE 2

WI1E~4 AND }K~Y SUBFACE OR

fl FEiTFILI ZER D1~CRI17FIC~ APPLICATICT~ RATE SUBSURFACE) APPLIED

Ammon ium nitrate 300 lb N/acre Surface application in
S u p e r p h o s p h a t e  66 lb P/acre August , 1973

N 100 lb/a cre Surface a p p l i c a t i o n  in
July Urea July, 1973

0 30g/p lant site Subsur face applicationUrea in Ju ly , 1973

0 Slow release 30g/p l ant s ite Subsurface a p p l i c a t i o n
( S c o t t s , 3 4 - 5 - 5 )  in J u l y ,  1973

N Ammonium n i t ra te
June Superphos phate  37g mixtu re/plan - Subsurface app lication

— 
( 4 . 5 N /1P) - 

s i t e  in A u g u s t , 1973

N M a g n e s i u m  sulfate 3g/ p l an t  site Subsu rface a p p l i c a t i o n
J u n e  ( M g S 0 4~ 7 H 2 0) in A u g u s t , 1973

N Ca lcium nitra te 15g/p lar i t site Subsurface applicat ion
Jun~ (Ca (N03)2 4 H20) in Aug ust , 1973

N Ammonium nitrate , ( 4 5 g  m i x t u r e  + Subsurface a ppl icationSuperphos p hate , and 3g NIgSO 4)/plant in August , 1973Jun i
— 

ma gnesium sulfate si te _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N Am moniu m n itrate , (45g mixt ure + Su bsurface application
Jurn Super phosph ate , and 15g Ca(N0 3)2/ in August , 1973

Ca l cium nitra te p lant site

* A l l  s u r v i v i n g  p l a n t i n g s
9, I’.~rsh creation results :

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages , biczimss determination results , etc.) in the following
table (code refers to Table 1).

8121
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T A B I V E  3

R e s u l t s

C O D E
A-B  L e s s  than 20% of the t r a n s p l a n t s  p roduced  a b o v e g r o u n d  g row th  du r i ng

the growing season. Clipping of emergent shoots by waterfowl inhibited
la ter growth of survivors. No plants were in evidence by June .

C-F Survival was on the order of 80% for oldest plant stock and decreased
in the order E ,D ,F ,C , with a pproximately 20% of C producing above-
ground growth. Degree established (new shoots , coverage) was in the
decreasing order given above. Wase stress and possibly low elevation
adversely affected this species. Response to fertilization was not
visually detectable.

G-I Survival of all plant stock was approximately 80%. Establishment by
G and H was comparable but inferior to that of I . Judged best of all
Scirpus spp. planted to withstand wave stress. Response to f~ -ti liz-
at ion was negligible. Establishment was greater at higher elevations
than at lower elevations.

J- K Survival of K greater than J. Wave stress resulted in loss of above-
ground growth. Overall survival and eventual degree of establishment
was l owest of all Scirpus spp .planted. Response to fertilizatio n was
not detectable. Low elevation at which planted may be partly respons-
ib le for poor growth .

L Seed germination was high and seedlings were present wi t h i n  a mont h
of seeding. Survival of emergent seedlings was low presumab ly owing to
wave stress and sediment transport. Although the seeded area occu pied
some of the highest elevations at the site , the hig hest elevation was
approximately MT. Thus , elevation also contributed to poor see ding
survival and growth. Growth was considerably poorer than in seeded areas
in higher salinity portions of the Chesapeake Bay. By July , less than
20% of the total seeded area contained vegetation deriving from seed.
Seedlings exhibited no response to fertilizer treatment.

M .D Survival of all transplants was on the order of 90% irrespective of
the method of planting. Transplant establishment was su perior to all
species planted. Data perta -~ning to first year product ion of selected
plantings is compiled In Tab le 4. Mean total production for 0 was sta-
t i s t i c a l l y  greater than M (Ma )) and (June) but not different than N
(May). N (May) total p r o 1 u ~~ -o n ~ is greater than productions of both
N (June) and M (May) with m r  latter difference being greater than the
former. Values for 0/0 root ranged between 45.2% and 56.3% and were
not statistically differ ent for the harvested plantings. Onl y N (May)
set a significant number of flowers (6.7/plant site). Mean culm heights
for N (Ma y), N (June), and 0 were comparable (22.0 cm to 27.6 cm) and
greater than that for H (May). Mean numbers of cuims/plant s ite ranged
from 67.7 to 95.7. Response to general and specif ic ferti1izer treat-
ments were largely visually undetectable. Only treatme nt of N (June)
with ammonlum n i trate-superphosphate with added calciu m nitrate pro-
duced a dectectab l e Increase In pigmentation.

con t inue d

_____ 
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TABLE 3 continued
R e s u l t s

P Seed g erm i nation and survival of seedlings was low (< 20%). Area
seeded was void of seedlings approximately 1 month of emergence.
Loss was attributed to inability of this species to survive at low
eleva tions within the intertidal zone.

Wave stress , waterfowl predation , and elevation (MLW - M T L)  a t  w h i c h

transplants could be planted contributed to loss (>90%) of plantings
within 3 weeks after incorporation.

B1 23
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please list references to available published n~ terial (on project)
not given in Table 3.

(b) What problai~s (ch~nical, physical, biological , and/or mechanical)
have been encountered with regard to vegetative establislinent?

See attached

(c) The probl~~ listed in 9(b) have /j have not /j been resolved.
If the probl~~ have been resolved, please describe the solutions.

See attached

(d) Wildlife have / ~J 
have not /j utilized created marsh areas and

wildlife managønent probl~~ do /~/ do not /J exist. If manage-
ment probl~~ do exist, what wildlife create the probl~~ and are
the problai~ now rectified and if so by what means?

See attached

(e) Insect problai~ a.re /j are not /j / signif icant . If significant ,
what are the probl~~ and how were they resolved?

(f) Please provide any additional information and cxxtments that you feel
might be useful to ensure the success of a n~rsh creation project ata similar site.

See attached

8124
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Poor vegeta t ive establishment of species other than S. alter-
n i f lo ra  a n d S. americanus was primarily attributed to wave
s t r e s s  and th e absence of optimum elevations (i.e., MTL) a t
which to p l i n t  certain of the species. Wildlife predation of
emerging f o l i a g e  also hindered i n i t i a l  growth. Although these
same factors reduced the degree of eventual establishment of
S. alterniflora the effects were apparently less pronounced
than in the other species. The lack of a response to fertili-
zation was perhaps of greater consequence to S. alternif lora
than were the aforementioned factors as fertilizer applicatio ns
to transplants of this species in areas having comparable wave
s t r e s s , e l e v a t i o n s , a n d  sediment compositions has resulted in
a much higher level of establishment. These latter areas ,
however , had greater salinities (i.e., 10-15 ppt .) than the
project site under discussion. The concentrations of sulfate
a n d  h a r d n e s s  ( ca l c i um an d magnesium) in estuarine waters
generally increase as the salinity increases. At brackish
water sites (1- ppt salinity ) the concentrations of sulfat e
and hardness wer~~1O- to 100-fold greater than those at this
site. It is tent~atively felt that nutrient uptak e by S. al ter-
nif lora is dependent upon the availability of sulfate and/or
calcium and magnesium , either in the sediment or intertidal
wate r .

Spartina alterniflora transplants planted at a different fresh-
water site , showed a marked response to treatment with a resin-
coa ted , controlled release fertilizer applied at the time of
planting. As analysis of the water at that site was not con-
ducted , data regarding the concentration of sulfate and hardness
is not available , At this same site , S. americanus was estab-
lished using sprig and rhizome plant material. Establishment
of S. cy nosuriodes was readily achieved at a brackish water
site only at elevations greater than the MTL.

Predation by waterfowl presented the most serious problems .
American brant were identified as being primarily responsible
for clipping emergent shoots of the early (March-April) plant- -

ings. By November 1973 , no less than 95% of the established
vegetation had been excavated and consumed by migrating water -
fowl , primarily Canada geese. Extensive wildlife management
practices are needed at such sites ,

Based on the results of the short-term stud y described above,
the probability of success ful marsh creation at this or a similar
site could be increased by: (1) providing adequate proteçti~on
to the plantings from wi l d l i f e  predation; (2) using nursery
stock (either bare root or potted) and plant as early in the
spring as is feasible; (3) monItoring plantings closely for
nutrient deficiencies and institute appropriate fertilization

programs. With regard to (3) it may be advisable to attempt
to determine beforehand the need or adv i s a b i l i t y  of providing
fertilizer treatment at the time of planting.
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No . 13

MM~~H ~REATI~N RESEA!UM
INFt~MATIC~ REqJaS’r

April 1975

INs’rRucrra~S — Please ccz~p1ete this information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested infoni~ tion
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~~
and the results of these plantings. For exanple , if there are t~o areas of
Mangrove seedling transplants at MFL-t&IW elevations , one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Qxles A and B). In Table 2 , only the fertilized planting should be listed
under the appropriate Qxie. In Table 3 the results frcxn the fertilized and
unfertilized plantings should be listed under Qxles A and B. Please print or
type and return to:

Enviroiii~ntal QDnoern Inc.Post Office Box P
V St. Michaels, Maryland 21663

1. Project identification name:
Sloop Channel (dredged material area)

2. Institution and its address:
E nvironmental Concern Inc.
P• 0. Box P
St. Michaels , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone nuthers:

Edgar W. Garbisch 301-745-9620
Pau l B. W o l l e r

4. Interviewee(s) — person(s) ccnpleting information request and person (s) planning
on participating in personal interview. If different, so indicate.

Ed gar W. Garbisch
Paul B. Wo l le r

5. Agency(ies) funding the project:
Norfolk District Corps of Engineers
Fort No r fol k
803 Front Street
Nor fol k , Virginia 23510

8127—— - —. -% - V - -V -  •~~~
V
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6. tb~tes of initiation and , if applicable, cciipletion of the project :

In i t I a ted: March-,- - 4-974 
—

7. Site description

(a) Site location (C & (~ thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible -
See attached

(b) Is site_a dredged material disposal area /~~~
/ , a natural area Q, or

other /J ? If other, please describe.

(c) Are the sediments at the site unconfined and unErotected /~/or protected
/ J ,  confined / J,  by a breakwater /J ,  a dike / J ,  a groin /J, or other
/J? If other, please describe.

(d) If sediments at the site are either protected or confined , what structures
and materials ~~re used (e - g., earthen dike, riprap breakwater , ~ooden
groins).

N .A.

(e) Are areas involved in marsh creation regularly /~J ,  occasionally i i ,
se1dc~n /J ,  always /J, inundated? theck one or n~re.

(f) Are physical characteristics of sediment nud (silt and clay ) irj , sand
/ J,  pebbles /J? If nure than one check , double check daninant. Please
provide percentages if available.

• , ~rVery Coars L Sand : 0.1reuu i e. U.~ *Coarse Sand 0 2*G ra nu le ; 0.1 *M ed ju m Sand: 0:4 Clay: 22.3

24~7 
* particles consi st of shell

(g) What is the sediment ch~~ica1 cciipositicm (Kjeldahl %‘~~mge~ , nitrate and
~~ nia nitrogen phosptx,rus, potsashan, organic carbon , etc.)

Organic car bon: 0.75%
Organic ni trogen : 0_ los

B 128
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Figure 2. Drc’dgod material disposal site (arrow) at Sloop Channel . Taken
from C & GS Ch a rt No. 1221. Scale 1 : 80,000.
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(h) Wha t i~~ w r - . i r  ~~~‘ (in degrees) of the surface slopes at the site?
0.~~b ° Q • 7 5 0 What is the dcininant s1ope? o.3~°I low ~w~re the slopes achieved (e.g. natural or

1)111 Id’ ’.~ I ~I I( IH~l ) ?  Natural

(i) What ar~ • t hr major fetch lengths and directions?

2 mi (i .7 km), W e s t ;  8 ml (14.8 km), South
( j )  Wha t wi nd :IirectionS prevail southerly and dctninate? northwesterly

Iuir i t i ; ~ w~ t nnnths are the daninant winds encountered?
W i n t e r

(k) What i ~~ t hc m ean lunar tidal anplitude at the site? 4. 0’
Are wind influences on the tide dcrninant /J, significant /~~~

/ ,
insignificant / / ?

(1) What is thr chc!liical caiposition of the receiving water at the site
(annua l ~~ ‘. I i n  i ty range and any known constituents that are present in
unusual lv high concentrations)?
Salin ity (0/00): ~anuary , 1974 30 ~; June , 1974 , 29.9;

~eptemDer , 1914 , ~~j.5 .(m) Were there any site preparation requiranents (e.g. , grading to specific
elevations)? Please specify generally.

None

(n) If there ~~re any problen~ associated with the site preparation,
please describe .

N .A.

(o) P1ea.’-~’ pruvide recarinendations, if any , for site preparation based upon
experivnt -( ’. For unconfinec i dredge material having high percentage

(
~
. 70%) of mud (silt and cla y), hydraulic dredge ou tfall should be

placed as close to edge of fast land as is feasible and material
should be pumped seaward. Optimum e levations for marsh estab lishment
may be best achieved using retaining structu res for sediments of
this composition.
(p) Plea.se prov~dc’ any additional inforn~tion and cannents that you feel

might be helpful for future site selections and preparations.

8. Marsh creation description:

(a) What are the principle objectives? To explore mechan isms for effect-
ivel y establishing Spartina altern i flora within I ntertidal dre dged
m aterial areas consisting of unconsolid ated mud sedi ments and subject

- 

to h igh physical stress. 
- - - - -  - -
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(b) Plea~.r F i l l  in the fol lowing table of plant species used , plant stock
us,V(I (:.~~ lr , sprigs , rhizanes, seedlings ,(potted, bare root, agi~ etc.),
eleva t i rus planted (e.g., MLW-M’FL, MI’L,-P&!W, P.11W to +1, where P.ffL =

mean t ide level and P.11W to +1 = MHW to one foot above P.111W), nonth-year
plan ted .

TABLE 1

(IDE PL4N~ SPEX~I&S PLANT S’TOCK EILVATICI~S PLAWFfl) !41~Th-YEAR PlANTED
____  -______________ (Age) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A .~partina seed MTL —.-MHW March , 1974altern iflora

s . potted
B ilterniflora seedlings MTL —s-MHW June , 1974

____ _______________  
(20 wks) 

_________________  ____________________

potted
C ilterniflor a seedlings MTL—~ MHW June , 1974

____ _________________ 
(10 wks~ ___________________ ______________________

p o t t e d
D alterniflora seedlings MTL—~ MHW J une , 1974

____  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
(4 wks ) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

bare root
E 

~lternif lo ra seedlings MTL—~ MHW Jun e , 1974
____ _______________  

(10 wks). 
_________________  ____________________

mature , - 
-

bare root MTL—W .IHW June , 1974F 
~lternif lo ra

mature
G . bare root MTL —*MHW June , 1974alte rnif lora

S. see d - 1 ft , MHW Apr i l , 1975H ilternif lora

S. see d - 1 ft , MHW April , 1975I il ternif lora

(c) &idanic plant stock was /Xj  was not /j  used . If “was not used,”
indicate geographic origins of varions stock used .

(d) If plant stocks ~~re purchased , what ~~re the sources?

(e) What mechani~~~ ~~re øiployed for plant ing?
Seeding: All tera in vehicle & spike harrow , un d erwa t er furrower ,
un derwater seeder, seed blower.
Planting: Shovel.

- — - -~~ — - V —. — - .% . . - -.. V. - - — -- - 
V 

~~~~~~~~~ ~~~~~~~~~~~~~ 
•
~
__

~~~~~
__ — —--V-- - —



13-6

(f) If fertilization progran~ ~~re adopted , please caiplete Table 2
(code refers to Table 1).

‘ TABLE 2

Wh EN AND WYN SURFACE OR
Xi)E FF]rFILIZEB D~~CRIV~IC~ APPLICATICV RATE SUBSURFACE) APPLIED

A

B

C

D

E

F

G

H ~~~~~~ ~~;~;
5
T~~~~

ti (a) 1 ,500 lb/acr i side dress ed at time
_ Buil d e r (b) 3 ,000 lb/acr t. of seedin g

I

9. Marsh creation results :

• (a) Please provide any qualitative or quantitative results (e.g., fatality
percentages, biai~ss determination results, etc.) In the following
table (code refers to Table 1).

B132 —
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TABLE 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  - 

RESULTS
)DE (Provide lit e rature reference in lieu of results if considere d desirable)

Seed germin a tion was high as early as six weeks after seeding (April
A 1974) a uni form stand of seedlings was observed in the area and by

m id-May hei ght of seedlings was on the order of 4-6 inches. Site
inspec tion in mid-June , however , revealed the nearly total absence
of a l l  p l a nt m a t e r i a l .

Surv ival of transp l a n t s  as of Sep tember , 1974 was  100% and aerial
B production was determined to be 55.4 t 7.5 g/transplant , markedly

lower than 3eria l production of comparable plant stock planted at
a high mud content (60%) dredged material site in the Chesapeake
Bay. The ia tter transplants were planted in May & June , 1974 ,
harvested in October , 1974 , and had a mean aerial production value
of 315.0 t 42.3 g/transplant.

Survival percentage for this plant stock was 60%. Aerial product-
C i o n  by September , 1974 , was determined to be 5.1 ‘ 2.2 g/trans-

plant. In contrast , aerial production was found to be 117.3 ±

35.0 g/tr ansp lant for comparable plant stock planted in dredged
material (60%) mud deposited in tidal waters in a tributary of the
Chesapeake Bay. The latter transplants were planted in June , 1974
and harvested in October , 1974.

0 There were no surviving trans plants by September , 1974.

E There were no survivin g . t ransp l ants by September , 1974

Plant stock was planted as single cuim units and there were no
F surviving transplants by September , 1974.

Plant stock was planted as four cuims/site and survival was 46% as
G of Se ptember , 1974.

Did not verify extent of seed germination; however , by September ,
H 1975 no plants were established within seeded areas.

I Same as H

For more detailed information see:
G a rb i sch , E.W. ,J r ., Woller , P .4B .,
and McCallum , R . J .  , “ Salt M a rsh
Establishment on Intertidal Dredged
Material Areas on the Coast of
Vir g i n i a ” , Report submitted to
Nor fol k Dis t ric t Cor p s of En gi n eers
For t Nor fol k , 803 Front Street ,
Nor folk , Virginia 23510. 1975.

_ _ _ _ _ _ _ _ _ _  

B133~~~~~ _ _
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please list references to available published material (on project)
not given in Table 3.

(b) What probk~as (ch€inical , physical, biological, and/or mechanical )
have been encountered with regard to vegetative establistvient?

~r establishment of introduced vegetation appears to have been the result of
) nu t r ien t  d e f i c i e n c e s , (b) absence of optimum elevations at which to introduce
:nt stock , (c) high water turbidity , and (d) wave stress. Difficulties were
so encountered regarding mechanisms for the introduction of plant stock (seed
i/or live p lant material).

(c) The problai~ listed in 9(b) have /J have not /j been resolved.
If the probl~~~ have been resolved , please describe the solutions.

rtilization upon seeding did not assist vegetative establishment by seeding,
was h o p ed (see Co d e H i n Ta bl es).

Cd) Wildlif e have /J  have not /J utilized created marsh areas and
wildlife manag~ nent probl~~~ do /J do not /J exist. If manage-
ment probla~ do exist, what wildlife create the probl~~~ and are
the probløi~ now rectified and if so by what means?

N o t  determinea

(e) Insect problaas are /j  are not /~J significant. If significant,
what are the problane and how were they resolved?

(f) Please provide any additional information and cannents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.
Marsh establishment on low fertility dredged materials that are
subject to high wave stresses and are at marginal elevations
shoul d be accomplishe d ~~~ mature nursery plant stock. Other
approaches are not li k e l y  ~o s u cc eed. Recen t resul t s in d i c a te
that fertilization with Osmocote 19-6-12 , 3- to 4-month release
fertilizer (40 g/p la nt ~~te ) at the time of planting will
mar kedly accelerate plant establishment.

B134
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No. 14

MARSH CEEATI(]~ RFSEARQI 
V

INFORMATIC~ RFX~JFSF

April 1975

IN TFUJCFIC.~S - Pb’a.se ccrr~lete this information request as thoroughly as possible.
Use “NA” when not , applicable and leave blank when the requested infoni~ition
is unknown or not available . Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~and the results of these plantings. For exanple , if there are tw) areas of
Mangrove seedling transplants at MTL-MHW elevations, one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results I rcin the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identifi-~ation nat~ie B u r t o n ’ s Bay (d redged m a t e r i a l )

2. Institution and Its address:
Environmental Concern Inc.
P .O.  Box P
St. Michaels , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone ntirbers:

Edgar W. Garb l sc n 301-745-9620
Paul B. W o ll er

4. Interviewee(s) -- person(s) ccfTpleting information request and person(s) plann ing
on participat ing in personal interview. If different, so indicate.

Edga r W. Garb l sch
Paul 8 . W o l l e r

5. Agency(ies) funding the project:
Norfolk District Corps of Engineers
Fort Norf olk
803 F ront Street
No r folk , Vi r g i n i a  23510

6135
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6. tkites of initi ation and , if applicable, cciipletion of the project:

Initiated March , 1974

7. Site de .script ion

(a) Site location (C & (IS thart No. and coordinates) . Please attach sect ion
of ind i cated chart with site boundries penciled in , if possible.

See attached

(b) Is site a dredged material disposal area /~J ,  a natural area /J, or
other / / ?  If other , please describe .

(c) Are the sediments at the site unconf ined and un2rotected /~j or  protected
U ,  confined / J ,  by a breakwater fJ , a dike /J, a groin / J ,  or other
/J ? If other , please describe .

(d) If sediments at the site are either protected or confined, what structures
and materials were used (e.g. , earthen dike , riprap breakwater , ~~odengroins).
N.A .  V

(e) Are areas involved in marsh creat ion regularly / X / ,  occasionally /j ,
seldcin /J, always / J ,  inundated? (beck one or nore.

(1) Are physical characteristics of sediment raid (silt and clay) ,%J ,  sand
/ J ,  pebbles /J? If nore than one check , double check daninant. Please
provide percen tages if available.
Pebble: 0.0 Ver y coarse sand: 0.0 Sil t :  56.8Coarse  sand.  0.0 1Granu le :  0.0 Medium sand:  0 .2  c r a y .

Fine sand:  0.5
- , Ve~y fine sand: 2.3

(g) What is the sediment chanical ccnpoeition (Kjeldah l nitrogen, nitrate and
aminia nitrogen phosphorus, potassiuni, organic carbon , etc.)

• Or ganic carbon: 1.90%
Or ganic nitrogen : 0.17%

6136
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(h) What. is the range (in degrees) of the surface slopes at the site?
0 - i ° What is the daninan t slope? 0 . 5 °

How ~w~re the slopes achieved (e.g. natural or
bul ldo zer grad i ng)? N a t u r a l

( i )  What are the najor fetch lengths and directions?
1 .5 ml (2.8 km) S , SE

(j) What wind directions prevail Southerly and dcininate?Northwesterly
rxiring ~~at nonths are the daninant winds encountered?

Winter

(k)  What is the mean lunar tidal anplitude at the site? 4.0 ’
Are wind influences on the tide dcsninant / J ,  significant /~yj ,
insi gnificant /J?

( 1) What is the ch~nical ccsi~ osition of the receiving water at the site
(annual salinity range and any kncMn constituents that are present in
unusually high concentrat ions)?
Salinity (0/00): J a n u a r y , 1974 , 30.2; June , 1974 , 29.9;

September , 1974 , 28.5.
(m) Were there any site preparation requir~ nents (e.g., grading to specific

elevations)? Please specify generally.
None.

(n) If there were any probl~~~ associated with the site preparat ion ,
please describe .
N. A .

(o) Please provide recam~ ndations , if any , for site preparation based upon
experience.For unconfined dredge material hav ing hig h percentage

70%) of mud (silt & cl ay), hydraulic dred ge outfall should be placed as

~ose to edge of fast land as is feasible an d material should be pumped sea-
ird . Optimum elevations for marsh establ ishment may best be a chieved using

~ta i n i ng structures w ith sediments of this co mposition.

(p) Please provide any additional inforn~ t1on and cxmi~ nts that y~ i feel
might be helpful for future site selections and preparations.

8. ~~.rsh creation description :

(a) What are the principle Obiectives?To explore mechanisms for e f f ec t i ve l y
t ab li sh i ng Spartina alterniflora within Inte rtid a l unconsolidate d mud sediments
see ding and by plant ing peat -potted plant stock.
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(b) P1~~I:;i ’ fill in the fol1~~ing table of plant species used , plant stock
u~ ‘1 (s~cds, sprigs , rhizanes, seedlings, (potted, bare root , age, etc .),
elevations planted (e.g. , MLW—MTL, MFLr4&IW, P41W to +1, where ~fFL =
mean tide level and P41W to +1 = P41W to one foot above P41W) , nx nth-year
planted.

TP,BIE 1

~XDE PLt4NT SPFETh~ PL~?fF S’J~XI E1EVATT~~~ PIANFFD P4Nfll -YEAR PLAW~FD
____ ________________  

(Age)  
__________________  _____________________

A Spartina Seed ~— ‘ MTL May, 1974
a l t e r n i f l o r a

pot tedB 
~1 t e r n i f l o r a  seed l i ngs  

— 

>MTL , < MHW May,  1974

pot ted
C 

~i j f l  seed l i ngs  
- 

> MLW ,~~ MTL May,  June , 1974

D

E

F

G

H

I

(c) F~dønic plant stock was was not / j  used. If “was not used,”
indicate geograp hic origin s of vari~ is stock used.

(d) If plant stocks ware pw’ctaaed, what ware the sources?

(e) What nEchani~~~ ware øi~ loyed for plan t ing?
Seeding: Underwater furrower.
Plan ting: Pushing plant stock into sediment while (1) f loating
over area . (2) wading through sediments , (3) walking on sediments
wi th the aid of snow shoes.

-— - • ~~~~~~~.~~~~ — • •  — . ~~~~~~~~~~~~
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(f)  If f ertil i i.at ion progran~ ware adopted, please caiplete Table 2
(oode re fers to Table 1).

N . A .
TABLE 2

WHE1’~ AND 1[~ SURFACE C*~fl)E FERTILIZTh DF~ CRW~I(1~ APPI,ICATI(t~ RATE SUBSURFACE) APPLIED

A

B

C

D

E

F

G

H

I

9. Marsh creation results :

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages , bicz~mss determination results, etc.) in the foll~~ing
table (code refers to Table 1).

B 140
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TABLE 3

CODE (Provide l i t e ~~~f ire reference in lieu of results if considered desirable)

Approxim a te l y c i~ weeks after seeding, site inspection revealed the

A tota l absenc i ’ of living and/or dead seedlings which may have derived
from the sown ~~ed. Additionally, naturally occurring seedlings
present in the area at the time of seeding were absent. It was
concluded that elevations at the site were toollo w and the water
turbidity too high to readily establish vegetation by seedi ng.
The extent to which the seed germinated is unknown.

First -year survival of trans plants was 93%. Aerial production was

B ~~~ ± 17.1 q/transplant. As aerial production of this type of plant
stock at the time of planting is on the order of 15 g. The observed
increase is re latively insignifica nt. First-year increases in aerial
production of this plant stock at other dredged material sites has
ranged from 300 to 500 g.

Survival was on the order of 1% and these were generally located at
the highest available elevations of the dredged material. First-
year aerial production was very low (9.0 t 5.2 g/transp lant) and
winter survival of these plants were expected to be insi gnificant.

For more detailed information see: Garbisch , E.W ., Jr. Wo ll er , P.B. ,
and McCa llum , R. J., “Sa ltmarsh
Establishment on Intertidal
Dredged Material Areas on the
Coast of Virginia ” , Report sub-
mitted to Norfolk Distr ict Corps
of Engineers , Fort Norfolk , 803
Fron t Stree t , Fort Norfolk , Va .
23510. 1975.

B141
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please Ii ~ t references to avail able published n~ terial (on project)
not giv en in Table 3.

(b) What probi c~i~~ (ehcmical , phys ical, biological , and/or mechanical)
have lx~en encount ered with regard to vegetative estthl isPn~nt?

See other side of page:

(c) The prob1~~ listed in 9(b) have /J have not /j been resolved.
If the problem have been resolved, please describe the solutions.
Attempts to resolve the aforementioned difficulties were not
persued at this site.

(d) Wildlife have ri have not Q utilized created marsh areas and
wildlife managenent probleas do / J do not / J exist. If manage-
ment proble~~ do exist, what wildlife create the problø~~ and are
the problens now recti fled and if so by what means?

Not determined.

(e) insect problem are / J are not ~rj significant. If significant,
what are the proble~ and how ware they resolved?

(f ) Please provide any additional info rmation and xmnents that you feel
might be usefu l to ensure the success of a marsh creation project at
a similar site.
Marsh establishment ‘n low fertility dred ged materials that are
subject to hi gh wave st~ esc and are at marginal elevations
should be ac comp l ish e d with mature nursery stock. Other approaches
are not l i k € l y to succeed . Recent results Indicate that fertiliza-
tion with Osmocote 19-6-12. 3- to 4 month release ferti lizer
(40 g/plant site) at the time of planting will markedl y accelerate
plant establ ishment.

_______ 
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9b. Poor esta blishment of introduced vegetation appears to have
been related to (a) nutr ient deficiencies , (b) absence of optimum
elevations at which to introduce plant stock , (c) water turbidity ,
(d) wave stress , and(e) decrease in elevations resulting from
consolidation and erosion of the dredged materi al. Difficulties
were also encountered regarding optimu m mechanisms for introduction
of plant stock (seed and/or live plants) In the unconsolidated
sediments composing the plantin g area .
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No. 15

MAI~ H cREATIc1’I RESEAE~RINFt)RMATICt~I I*Y~JE~’F

April 1975

INSTRIJCl’Ia~ — Please c(Ilplete this information request as thoroughly as rx)ssible .
Use “NA” when not applicable and leave blank when the requested inforn~ t ion
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient. The plantings to be listed in Table I are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilizat ion prograras
and the results of these plantings . For exanpie , If there are t%w) areas of
Mangrove seedling transplants at MFL-!&IW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frm the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Enviromental Concern Inc.
Post Off ice Box P
St. Michaels, Maryland 21663

1. Project identification name : Ta ’~ Bay (D redged m a t e r i a ls )

2. InstitutIon and its address: Env i r xj~menta l Concern Inc.
P .O. B~~ P
St. Mic ~~e ls , Maryland 21663

3. Persons directly responsible for the project and their respective office
telephone niithers: Edgar W. Garblsch 301-745-9620

Paul B. Woller

4. Interviewee(s) — person(s) catpleting information request and person(s) planning
on participating in personal interview. If different , so indicate.

Ed gar W. Gar bisch
Paul B. Wo l ler

5. Agency(iee) funding the project:
Bal timore District Corps of Eng i neers
Box 1715
Bal ti more , Maryland 21203

B143
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6. L’kites of initiation ~ d , if applicable , carpletion of the project:

Initiated March , 1974. Monitored thru October , 1974

7. Site description

(a) Si te location (C & C~S tha.rt No. and coordinates). Please attach section
of indicated chart with site boundrie~ penciled in , if possible.
U .S. C & GS Chart No. 554 76 14’ Long

38° 21 ’ L t ee a ac e

(b) Is site a dredged n~teria1 disposal area / ~J, a natural area /j, or
other / J? If other, please describe.

(c) Are the sediments at the site unco~ffined and un2rotected Q_or protected
/ J,  confined / J ,  by a breakwater / J ,  a dike /J, a groin /J, or other
~J? If other, please describe.

Cd) If sediments at the site are either protected or confined , what structures
and n~terials ~~re used (e.g., earthen dike, riprap breakwater, wioden
groins).
N.A.

(e) Are areas involved in marsh creation regularly / KJ~ 
occasionally / / ,

seldan / J,  always / J ,  inundated? (beck one or mere.

(f) Are physical characteristics of sediment raid (silt and clay) / J,J, sand
• /Xj, pebbles / J ? If mere than one check , double check daninant. Please

provide percentages if available .
* The dred ged mater ia l  d l spo ~ al opera t ion  led to so r t i ng  of

the sediments with sands p reva i l i ng  at and above MHW near
the outfall location and s ilt and clay prevailing throu ghout
the lower elevations.

(g) What is the sediment ch~nical carpoeition (Kjeldahl nitrogen, nitrate and
w~nia nitro gen p~x ephorus, potassiun, organic carbon, etc.)

Not de termined

B144
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(h) What is the range (in degrees) of the surface slopes at the site?
2 - 3 ° ( b e l o w  M L W )  What is the dcrninant slope?

hew w~re the slopes achieved (e.g. natural or
bulldozer grad i ng)? N a t u r a l. At  the dredged m a t e r i a l  o u t f a l l

lo c a t i o n  the sandy s e d i m e n t s  mounde d to e l e v a t i o n s  above  MHW .
The s l o p e s  th roughout  t h i s  a rea  were  100 and g r e a t e r .

(i) What are the major fetch lengths and direct ions?
N - NW: 9 mi (14.4 km) S - SW: 2.5 m l (4.0 km)

( j )  What wind directions prevail 5w and dc~ inate? NW
During what rn nths are the dcminant winds encountered?

November - March
(k) What is the mean lunar tidal ai~plitude at the site?].3 ft _ (40 cm)

Are wind influences on the tide dcminant / J ,  significant /xJ,
insignificant / J ?

(1) What is the chanical ccnposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Sa l in i ty : 10 - 12 0/ 00
(m) Were there any site preparat ion requir~i~nts (e.g., grading to specific

elevations)? Please specify generally.

No.

(n) If there were any problen~ associated with the site preparation,
please describe .

N . A .

(o) Please provide reccnn~ndat ions , If any , for site preparation based upon
experience.

(p) Please provide any additional infornmt ion and cam~nts that you feel
might be helpful for future site selec tions and preparat ions .

8. ~~rsh creation description:

(a) What are the principle objectives? To vegetatively stab h ize the
In tertidal zone of a dredged spo i l flat. 

~ .R ~~~~~~~~~~~~ _ _
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(b) Please fill in the following table of plant species used , plant stock
used (seeds , sprigs , rhizanes, seedlings , ~potted , bare root , a~~, etc.) ,
elevations planted (e.g. , MLW-4WL, VrL-P&IW, ~ IW to +1, where P~ffL =

mean tide level and 141W to +1 = 141W to one foot above MHW), ni nth-yea r
planted .

TABLE 1

~X1~E PLANF SP~EIF~ PLANF SIDcX ELEVATI1~3 PLAWFED !~flqTh-YEAR PLANTED

A D i s t i c h l l s  Seed > M H W March , 1974
spicata

B ~p a rt i n a Seed > MHW March , 1974ia tens

C 
~t e r n j f l o r a  Seed 

— 

ML W - MHW March , 19 7 4

D

E

F

G

H

I

(c) Endanic plant stock was / J was not used. If “was not used,”
indicate geographic origins of various stock used.

Assa teague , V i r g i n i a
(d) If plant stocks were purchased, what were the sources?

(e) What n~chaniai~ were ørploy~d for planting?
Al l - te r ra i n-vehic le  and sp ike  harrow

________ 
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( f )  If fertilization prograrr~ ~~re adopted, please ccz~ñete Table 2
(code refers to Table I).

N .A. TAJ3IF~. 2

W}IE~ ANT) IflV SURFACE OR
fl)E FERTILIZER D IPFIa’~ APPLI CAT IC1~ RATE SUBSURFACE) APPLIED

A

B

C

D

E

F

G

H

I

9. Marsh creation results:

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, bicinass determination results, etc.) in the following
table (code refers to Table 1).

Bi 48 
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TABLE 3

CODE R e s u l t s
( P r o v i d e  l i t e r a t u r e  r e f e r e n c e s  in l i eu  of r e s u l t s  if d e s i r a b l e )

A The establishment of this species through seeding was unsuccessful.

B The establishment of this species through seedi~~~was unsuccessful.

C A relatively unifor m stand of seedlings existed throughout the
seeded area within 3 mos (June , 1974) after seeding. At this time
seedlings at the seawardmost edges of the area were washing out
at a relatively high rate. Additionally, it appeared that aerial
growth was unusually high relative to root growth , presumably as
a result of th inherent fertility of the sediment. When compared
to naturally occurring seedlings located in an intertidal sand
flat created in 1972 using sand from an inland quarry , statistically
si gnificant (O.O5~ P) differences were found with the seedlings
from the spoil flat having higher aerial production , greater numbers
of cuims , and lower percent root values (see below). First-year
aerial production (harv~ sted October , 1974) at this site was
approximately 1.50 kg/rn’ and not statisticall y different from aerial
production determined for a natural S. alterniflora marsh (1.47 kg/rn 2)
and a 2— year old S. alterniflora marsh developed from .,plantin g peat-
potted stock in a remote dredge spoil flat (1.61 kg/m~ ). Percent
root values determined for first -year growth of seedlings at the
Tar Bay Site and of peat-potted p lantings at the aforementioned
dredge material flat were comparable (33.6 ~ 7.0% and 34.0 ~ 3.1% ,
respectively) but both values were significantly di fferent from that
(48.6 ~ 6.5%) for first-year growth of peat-potted transplants at
the intertidal flat created using sand from an inland quarry .

Comparison of growth of Spartina alterni flora seedlings during the
period of April through June , 1974 at two sites d .

Production c (g/seedling)
Site~ Aerial Root Total % Root No. Cu im s

Tar  Bay 0.9 + 0.4 0.7 ~ 0.3 1.6 ~ 0.6 42.6 ~ 5.7 5.9 ~ 2.3

Hamb le ton
Island 0.6 t 0.1 0 .6  t 0 .1  1.2 ~ 0.2 50.0 ~ 4.6 2.0 t 1.3

Results of student ’ s t-test

* ns n s **

a. Seedlings derived from seed plant ed March , 1974 at Tar Bar Site and
nd t u r a l l y  occurring at the Hambleto n Island Site. Tabulated values
are  means o f ten sam p l e s .

b. Tar Bay Site is Intertidal mud are a created In 1972. from dredged
m at er i a l ;  Ham b l e ton I s l a n d S it e Is  In ter t i d al san d a r ea crea ted In
1 974 using sand from an inland quarry .

c. Dry weight.

Bl49 
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please list references to available published n-aterial (on project)
not given in Table 3.

(b) What pmbl~~s (ch€inical , physical , biological, and/or mechanical)
have been encountered with regard to vegetative establishm?nt?

The u n s u c c e s s f u l  e s t a b l i s h m e n t  of 0. sp icata and S. patens above
MHW is  a t t r i b u t e d  to seeds  w a s h i n g  out due to u n s t a b l e  s e d i m e n t
slopes.

(c) The prob1~~~ listed in 9(b) have /J have not /yj been resolved.
If the probl~~~ have been resolved, please describe the solutions.

Mounded tidal sediment having unstable slopes should be
g r a d e d  to slopes of 2 - 4°.

(d) Wildlife have /J have not /J utilized created mrsh areas and
wi ldlife n~nagøn~~t prob:1~~~ do / J do not f~,J exist . If rm.nage-
rent probl~~~ do exist, what wildlife create the prob1~~~ and arethe problene now recti fled and if so by what na~ans?

(e) Insect probl~~~ are / J are not ij significant . If significant ,
what are the probl~~~ and how were they resolved?

(1) Please provide any additional infom~ tion and amnents that you feel
might be useful to ensure the success of a n~.rsh creation project at
a similar site. 

— - -.- .- - 
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No. 16

MAJ~H QIEATliI~ RESEAIflIINFTE~tATI(f4 RFX~JESF

April 1975

— Please ccl7plete this infon n ati u n request as thoroughly a.s ~‘i .~sz h l e .
Use “NA” when not applicable and leave blank when the requested infor mat ion
is unkrio~~ or not available . Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the sanr~ codes in Tables 2 and 3 when descr ibing the fertilization program s
and the results of these plantings. For exan~le , if there are t~~ area.s of
Mangrove seedling transplants at T’Kfl1-MHW elevations , one which was fertilized
and One which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2 , only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Qxles A and B. Please print or
type and rethrn to:

Envirom~ntal Concern Inc.
Post Office Box P
St. Michaels, %~ryland 21663

1. Project identification name: Slaughter Creek (dredged material)

2. Institution and its address: Environmental Concern Inc.
P .O. Bo x P
St. Michae l s , Maryland 21663

3. Persons directly responsible for the project and their respective office
telep hone nuthers :

Edgar  W .  Ga rb l sch  3 0 1 - 7 4 5 - 9 6 2 0
Paul B.  W o l l e r

4. Intervie wee(s) — person(s) oczrp let ing informatio n request and perso n(s) planning
on participating in personal interview. If di f ferent , so ind icate.

Edgar  W.  G a r b i s c h
Paul  B.  W o f l e r

5. Agency( ies ) funding the proj ect :
B a l t i m o r e  D i s t r i c t  Corps of Eng ineers
Box 1715
Ba l t imo re , Mary land 21203

Bl 51
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6. L’k~t.’s of in i t ia l  ii~n and, if applicable , caip letion of the project :

I n i t i a t e d :  Apr 1 1 , 1974

7. Site description

(a) Site location (C & CkS thart No. and coordinates). Please attach section
of indicat ed chart with site boundrie~~Pe~yj iled in, if possible .
U . S .  C & GS C har t  No.  77 38 0 29 ’  Lat  See a t t a c h ed

(b) Is site_a dredged n~ ter ial disposal area / JJ, a natural area / J ,  or
other / / ?  I f other , please describe.

I

(c) Are the sediments at the site unconfined and un2rotected /~J_or protected
/J ,  confined / J ,  by a breakwater / J ,  a dike /J, a groin /J, or other
~J? If other , please describe .

(d) If sediments at the site are either protected or confined , what structures
and ma.terials ~~re used (e .g. , earthen dike , riprap breakwater , ~~oden
groins).

N. A .

Ce) Are areas involved in marsh creati on regularly / ~~
, occasionally / 1 ’seldcxn / J,  always / J ,  inundated? (beck one or nore .

(f) Are physical chara cteristics of sediment n~id (silt and clay) I_I, sand
/j , pebbles / J ? If nore than one check , double check daninant . Please
provide percentages if 

~~~~~~~~~ S a n d  O~ 9 0:5 A B
Coarse  Sand 4 . 3  4 . 5  S i l t  3 7 . 0  46 .4Pebb le  0. 5 0 . 1  Medium Sand 8 . 7  1 3 . 7  C lay  6 . 1  9 . 5G r a n u i e  1. 0 . 3  F ine Sand 2 1 . 4  9 .6
Very Fine Sand 19 .3  13 .3

(g) What is the sediment chønical caiposition (KjeldaM nitrogen , nitrate and
wmnia nitrogen phosphorus , potassitin, organic carbon , etc.)

Organ ic  carbon: O.~~69 0.700
Organ ic  n i t rogen :O.026  0.080

ZT ~~~~’ .% .~~~ - ‘‘ — . - .~
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Figure 4. Section of C & C~ thart No. 77 showi ng the dredged mater-
ial disposal site (solid circle) in Slaughter Creek near Hooper Pt.
The scale is 1:197,250. Note the extensive fetch across the thesa-
peake Day north west of the site.
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(h) What is the range (in degrees) of the surface slopes’ at the ~ite?
<1 0 - 2 ° What is the daninant slope? 1’~

How were the slopes achieved (e .g. natural or
hul1dni~ r grad i ng)? Natura l and mach ine  graded

(I) What are th e maj or fetch lengths and directions?
22 ml ( 4 1  k m ) ,  NW;  0 . 5  mi ( 0 . 8  km) W

(j) What wind directions prevail S ,SW and dcxninate? N , NW
huiring ~iiat nonths are the dcininant winds encountered?

November - March

(k) What is the n~’an lunar tidal anplitude at the site? 1.2 ft (37 cm)
Are wi rid in fluences on the tide dczninant / j  significant /~~I,
insig n i fic ant /J ?

(1) What is the chanical ccnpo sition of the receiving water at the site
(annual sat in i ty  range and any known constituents that are present in
unusually high concentrat ions)?

S a l i n i t y: 8 - 12 0/00

(m) Were there any site preparation requiranents (e.g. , grading to specific
elevat ions )? Please specify generally.

Some mach ine  g rading requ i red.

(n) If there were any prob lar~ associated with the site preparation ,
please describe.

No

(o) P1ea~~ provide recam~ndations , if any, for site preparation based upon
exp~~ience. For unconf i ne d or partially confine d (a lo ngs h ore)

deposition of hy d r a u l i c a l l y  dredged material h aving a high p ercentage
(> 50%) of f ine and large sand sized part icles outfall shou ld be regularl y
re-positioned to minimize need for subsequent ma chine gradin g to acheive
appropriate e l e v a t i o n s  and slopes for marsh esta blishment

(p) P1ea~e provide any additional information and cun~~nts that you feel
might.be helpful for future site selections and preparations.

8. )~rth creation description:

(a) What are the principle objectives? To explore (a) the feasibilit y of

crea ting sa lt marshland on dredge d materials In an area sub ject to seve re
win ter wave stress and (b) the extent to whic h the approac h serves as a
mec h anism for shoreline erosion control .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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(b) Please fill in the fol lowing table of plant species used , plant stock
used (seeds, sprigs , rhi ZCII~?S , seedlings, /pot ted , bare root , agr~, etc.),elevations planted (e.g. , MLW-MFL, m1,-MH~Y , MIIW to +1 , where MIt =
mean tide level and ?IIIW to +1 = MHW to one foot above MHW), manth-year
plan ted .

TABLE I

(XFE PLANT SPEX~TE~ PLANT STOCK ELEVATICVS PIAWFFD NEN1II-YEAR PLANTED
____ -______________ 

( A g e )  
_________________  ___________________

A A m moph i l a s p r i g  MHW A p r i l , 1974
b~r~ev i  1 i g u l a t a

B o p h fla s p r i g  MHW A p r i l , 1974a renar i a

c D i s t i c h l i s  p o t t e d
seed l i n gs MHW J u n e , 197 4

sp i c a t a  ( 1 0 w k s ) 
__________________  _____________________

D Spartina sprig MHW April , 1974
pa tens

potted
E S p a r t i n a  s e e d l i n g s  MHW J u n e , 1974

p~ tens ( 10 w k s )  
__________________  _____________________

p o t t e d
F Spa r t i na  seed li n g s  MT L — MHW J u n e , 1974c y n o s u r o i d e s  ( 12  w k s )  

__________________  _____________________

G Slart ina p o t t e d

al tern if l ora seedlings MLW - M H W  M ay ,  June , 1974
____ ________________  

( 13 w k s )  
__________________  _____________________

potted
H 

~1tern i f l ora seedl i ng s MLW - MHW June , 1974
_____ _________________ 

(9 wks) 
___________________ _______________________

potted
I ilte rnif l ora seedlings MLW - MHW May , June , 1974

____ _______________  
(13 wks )  

_________________  ____________________

Con t inued  on 4a
(c) &idanic plant stock was / J was not /Xj  used. If “was not used,”

indicate geographic origins of various stock used.
New Jersey , Code A , B , & 0 s t ock  - A s s a t e a g u e , V i r g i n i a  a ll o th e r

s t p c k.(d) If plant stocks were purchased , what were ~.ne sources?
Code A , B , & D s tock , C ap e May P l ant  M a t e r i a ls  Cen te r , Cape May ,
New Jersey .

(e) What nEchaniar~ were aiployed for planting?
L i v e  plant s t o c k :  Shovel , gaso l ine  engine powered auger , pu s h i ng

plant  s tock  Into unconso l ida ted  subst rate.

Seed : Vehicle an d spike harrow .

— ~~~~~ . ,~~ .~~~~~~~~~~~ .. -
- • ~. .  -- .• .~~~~ - _ _ _ _ _

~~~~~~~
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T A B L E  1

CODE PLANT SPE CI ES PLANT S TO CK E L E V AT IONS P L A N T E D  MONTH - YE A R
____ _______________ 

( A g e )  
____________________ 

P L A N T E D

J ~~~ . 
p o t t e d
s e e d l i n g s  M L W  - MHW J u n e , Ju ly ,a ) tern i f lora

_____ _________________ 
( 13 w k s )  

_____________________ — 
1974

K p o t t e d  
—

s e e d l i n g s  M L W  - MHW J u n e , Ju ly ,
~l te rn  i f lo ra

____ ___________________ 
(13 w k s~ ____________________ 

1974

L s p o t t e d
s e e d l i n g s  MLW - MHW J u l y ,  A u g u s t

~lterni flora
____ ___________________ 

(13 wks ~ ____________________ 

19 7 4

M S .  
p o t t e d
seed l i n g s  MLW - MHW J u l y ,  1974

a l te rn i  f lo ra
____ __________________  (9 w k s~ ___________________  ______________ -

N S. seed MTL , MHW April , 197511 tern i  f l o r a

0 S. seed MHW Apr il ,~ 1975pa tens

P Panicum
a m a r u l um see d MHW A p r i l , 1975

— - -- -— . — -  -~~~ -—. - — .  
~*~~*~~~~~~~~ % .. - ~~~~ - . . ..- - .

.
-
. —_

~~
._—...- -# - ..-—_ . .— -.- . -— ——-. - - - -  - .-— — —  _---:-—— --—- -——— —

~~~-
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(1) If fertilizat ion prograi~~ were adopted, please ccnplete Table 2
(code refers to Table 1).

TABLE 2

WHEN AM) IUV SURFACE CE
l]E FERTILIZER DESCRIVFICV APPLICATI~~ RATE SUBSURFACE) APPLIED

E Am r nonium n i t r a t e  37g m i x t u r e  per Su r face  a p p l i c a t i o n
Super Dh os p hate  p l a n t  s i t e  J u n e , J u l y ,  19 7 4

— L4.5 N/ iN ___________________ ___________________________

Ammonium nitrate
I S u p e r p h o sph a t e 3 7 g m i x t u r e  per S u r f a c e  app l i c a t i o n

p l ant  s i t e  June , J u l y ,  S e p t e m b e r , ’ 7 4p (4.5 NI1P)
A m m o n i u m  n it r a t e  S u r f a c e  applica tion

‘~ Superphosphate 37g mixture per July, August , September
p l a n t  s i t e  1974( 4 . 5  N/1 P)  ___________________ ___________________________

A m m o n i u m  n it ra te
L Superphosphate 37g mixture per Surface ap p l i c a t i o n

plant site Au gust , 1974
— ( 4 . 5  N / 1 P )  __________________ 

___________________________

Slow release 5 lb/1 ,500 ft 2 Surface applica tionN ( S c o t t s , 3 4 - 5 - 5 )  Ap r i l , 1975
— 

S l ow r e l ease  5 l b / 1 , 500 f t 2 S u r f a c e  app li c at i on0 ( S c o t t s , 34 5 5) Apr i l , 1975
— 

Slow re lease  5 l b / 1 , 500 f t 2 S u r f a c e  a p p l i c a t i o nP ( Sc o t t s , 3 4 — 5 — 5 )  Ap r i l , 1975

9. )
~ rsh creation results:

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, biai~ss determination results, etc.) in the following
table (onde refers to Table 1).

4

____________ 
8159 

_____•~~--~~ 
— -

~~~~~~~
——• -

~~~~~ ‘ .. - .. —  • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.— - -—--—
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TABLE 3

RRSULTS
(IDE Prov ide l i t r - ~~w - references in lieu of results if considered desirable)

See:  G a r h i s c ~~, E . W . , J r . ,  a n d  W o l l er , P . 8 . ,  “Marsh  Deve lopment
M on D red q ed  M a t e r i a l s  at S laughter  Creek , M a r y l a n d ” , r e p o r t

s u b r n i t t e r~ to Ba l t i m o r e  D i s t r ic t  C o rps  of E n g i n e e r s , P. O.
Box l 7l 5 , Baltimore , Maryland 21203. December , 1975.

Good ge rm i n d t l ons was observed to have occurred within three
weeks of seed in g and by mid-June a uniform stand of 4-6 inch

N high seedlings was present. Shortl y thereafter elevation
p changes were such that from 2 to 6 inches of sediment was depos-

ited in the area and buried approximatel y 80% of the seedlings.
Those that survived did not become well-esta blished.

Seed germination was low , emergent seedlings develo ped poorly, 
-

) ,P and h igh f a t a l i t i e s  resu l ted  as a resu l t  of a d d i t i o n a l  sediment
be ing d e p 3 s l f e d  in the seeded a r e a .

B 160
• — ~~~~ . - - -‘ ‘~~~

—
~~ ——~~

-.• -- -— — . — - - - - — — --- -- — —-- - - -
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~ 
I ease 11 ‘1’ r~ rice~ to avail able published material (on project )

not given i n  j ; ~ I u 1 , ’ ~~~.

(b) What prohI *’~ : (tInm ical , physica l , biological , and/or mechanical )
have been ~-n ( e1I ,1tv red with regaT~ to vegetative establistir~ent?P o r t i o n s  of a r e a  not  be ing  a v a i l a b l e  for p l a n t i n g  at  op t imum t ime

le d to late p l a n t i n g  dates and low degree of vegetative establish-
ment at end of qrowing season. Fert ilization of transplants in
low permea bi l ity su b strates too soon after p l a n t i n g led to initial
growth retardation.
(c) The probl~as listed in 9(b) have / ~J have not /~/ been resolved.

If the prohienis have been resolved, please describe the solut ions.
Had been determined that slow release fertilizer applied at time
of planting aids plant establishment without initial growth
retardation experienced with fast release fertilizer. Coordination
of work is essential between dredging and habitat development
contractors. —

(d) Wildl ife have /~/ have not /J utilized created marsh areas and
wildlife nnnagcinent probl~~s do / J do not /XJ exist . If manage-
ment probl€w~, do exist, what wildlife create the probl~~~ and are
the problEms now recti fled and if so by what means?

(e) Insect probl~ms are / J are not / ~J significant . If significant ,
what are the probl€it~ and l~~ were they resolved?

( f )  P1ea~se provide any additional information and c~ini~nts that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.

Of the large number of factors which inf luenced  f i r s t - y e a r  p lant -
in g at  t h i s  s i t e , t h a t  r e g a r d i ng  t i m e  of p l a n t i ng  was  f o u n d  to
be l e a s t  eas il y manipulated and, unlike nutrient deficiencies ,
c o u l d  not be c o m p e n s a t e d  for to achieve maximum ve getative
e s t a b l i s h m e n t .  For s i t e s  that  r e c e i v e  h igh wave  s t r e s s  part-
icularly during the winter months , plant stock should be
introduced as early in the growing season as Is feasible under
the environmental conditions which prevail at the site. Thus ,
the intended planting time should be prepared and ready to receive
plant stock commesurate with a planting t imetab l e based on these
factors.

8161
• ----. - • ~~~~~ - . 
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No. 17

MARSH CREATICI4 HESEARQ!
IN~~~MATI(~4 1U~~JISF

April 1975

INSTRIJfl’ICX~S — Plea.se ccn~ilete this information request as thoroughly as possible.
Use “NA” when not applicable and leave blank when the requested infoni~tt ionis unknown or not available. Use the backs of the pages if the spaces al lot ted
are i nsu f N ci ent . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progran~and the results of these plantings . For exan~ le , if there are t~~ areas of
Mangrove seedling transplants at M’fl,-MHW elevations , one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized plan t ing should be listed
under the appropriat e Code. In Table 3 the results frai’ the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirori,nental Concern Inc .
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name S n o w  ‘ s C u t

2. Institution and its address:
S o i l s  Department
North Carolina University
Raleigh , North Carolina 27607

3. Persons directly responsible for the project and their respective office
telephone nuthers:

E . D .  S e n e c a  9 1 9 - 7 3 7 - 2 129
S . W .  Broom e 9 1 9 - 7 3 7 - 2 6 5 7

4. Interviewee(s) — person(s) ccnp leting information request and person(s) plann ing
on participat ing in personal interview . If different , so ind icate.

E . D . S e n e c a
S . W .  Broome

5. Agency(ies) funding the project :
Coastal Engineering Research Center
U .S . Army , Corps of Engineers (funded)
Sea Gran t
North Carolina Coastal Research Program

_ _ _ _  

• 
B l62 
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6. E~itvs of m u  iii  ion and, it’ applicable, ccnpletion of the pr oject :

Ma r . h , 1 9 7 1  - C o i t i n u i n g

7. Sit ’  deser~pt ion

(a) Site l~~~~ti  ~~~t i  (C & (IS thart No. and coordinates). Please attach section
of in(t1c.e t ’ i  chart with site boundries penciled in , if possible .
34 0 0 7 ’  N 7 7 0  56° w

(b) Is site_a dredged material disposal area /jj, a natural area /j , or
other //? If other, please describe.

9

(c) Are the sediments at the site unconfined and unQrotected ,~Jor protected/ J ,  confined fJ, by a breakwater fJ, a dike fJ, a groin fJ,  or other
/ J ? If other , please describe.

Unpro tec ted  in 1971
Confined as of 1973 by a d i k e

(d) If sediments at the site are either protected or confined , what structures
and materials were used (e.g., earthen dike, riprap breakwater , v oden
groins).
Ea r t h en d i k e  i n  19 7 3.

(e) Are areas involved in marsh creation regularly / j ,  occasionally /j,
sel&in / J ,  always fJ, inundated? theck one or ~ ,re.
N .A.

(f) Are physical characteristics of sediment niid (silt and clay ) /j, sand
/ J,  pebbles / J? If nvre than one check, double check daninant. Please
provide percentages if available.
Sand: 96%
Clay : 3%
Si l t: 1%

(g) What is the sediment ch~nical cclTposition (Kjeldahl nitrogen, nitrate and
ai~,nia nitrogen, pboiphorua potassiun, organic c~tbon, etc.)
Ca 25-50 glm” org. car ton to a depth of 1~ cm .
Ph=3.7 , Soluble sa lts= 1 .00 mmh o/cc.
P= 93kg / ha , Mn= 28.0 kg/ha.
Ca= 1.35 meq / lOOcc , Mg 0.31 meq / lOO cc .
K= 0.09 meq / lOO cc , Nax 1.10 meq / lOO cc .
Vol  wt (g / c c )  1.25

Bi 63
- 
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(h )  Wh~ i is the range (i n degrees) of the surface slopes at the site?
What is the &ininant slope?

How were the slopes achieved (e.g. natural or
hul h1 - ,~r grad i ng)? Natu ra l

(i) What are the major fetch lengths and directions?

I - 3 km NE

(j) What wind directions prevail NE & SW and dcznfnate?
I~ir i ng what nr)nths are the daninant winds encountered?NE ( f a l l  & w i n t e r ) SW ( s p r i n g  & summer )

(k) What is the mean lunar tida l anplitude at the site? 1. 2m
Are wi nd influences on the tide dcininant / J ,  sig i~ii ficant / J ,
insignificant fXJ?

(1) What is the ch~nical ccztposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

Ca. l Oppt salinity
(m) Were there any site preparation requiranents (e.g., grading to specific

elevations)? Please specify generally.
N.A.

(n) If there were any problea~ associated with the site preparation ,
please describe.
N.A.

(o) Please provide recoinundat ions, if any , for site preparation based upon
experience.

The characteristics of this site were I deal.

(p) Please provide any additional infom~ticn and catnunts that you feel
might be helpful for future site selections and preparations.

8. Marsh creation description:

(a) What are the principle objectives? To determine the e l evat iona l
range over which transplants of Spart ina alterni flora could be est ablished .
an d to compare different sources of 5. alte rn lfl ora transp l ants.

—_________ ~~
_ _ __

‘_~~~~~
_ • _

~~~~.%
_ •

_~~~~~~
. ...
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(b) Please fill In the fol lowing table of plant species used , p lant stock
used (seeds , sprigs, rh i 7L1~~s , seedl ings , (pott ed , bare root, agr~), etc.),elevations planted (e.g. , MLW4WL, Mrl ,-WIVI , 1~IIW to +1 , where MTL =

mean tide level and ~~W to +1 = MIIW to one foot above MHW) , nxmth-year
planted .

TABLE 1

CX])E PLANT SPEtI~~ PLANT S”1DQ( ELEVATIC1’~S PLANTED !~EN11I-YFAR PLANTED

s r M a r c h , Apr i l , May,
A 

aft~~ n i f lo r a  spr igs MLW - MHW +1 June , Ju ly ,  1971

Marc h , April , May ,
B 

~1ternif lora seeds MLW - MHW +1 June , 1971 , 1972

C 
i~ternif l ora seedlings MTL May, 1972 , 1973

D

E

F

G

H

I

V

(c) Endcinic plant stock was /~/ was not /J used. If “was not used,”
indicate geographic origins of various stock used.

(d) If plant stocks were purchased, what were the sources?

N. A .

(e) What mechaniane were eiployed for planting?

hand planting, s prigs and seed lings
rototi ller, seeds

61 _____
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( f )  I f fert i i i~~ it ion progran~ were adopted, please ca~plete Table 2
(code ref,~r~; t o  Table 1).

TABLE 2

_______________-- 

WHE2’~ ANI) FEYN SURFACE CE
~~ E FE1t~I LIZER I I~

( 
~I1 11 ‘IICV APPLICATI(1~ RATE SUBSURFACE) APPLIED

• A

B

C

D

E

F

G

H

I

9. Marsh creation results:

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages , bia~ ss determination results, etc.) in the followingtable (code refers to Table 1).

________ B 166 
_____



17-6

TABLE 3

RESUL1~
(IDE :provide literature references in lieu of results if considered desirable)

Woodhouse , W .W ., Jr., E.D. Seneca , and S.W. Broome. 1974.
Propogation of Sp a rt i n a a ltern i f l ora for substrate s t a b i l i z a t i o

A and salt marsh deve l opment. Co astal Engineering Research Cente
U.S. Army , Corps of Engineers Technical Memorandum . No. 46. 155p.

Same as A + Broome , S.W., W .W. Woodhouse ,Jr. , and E.D. Seneca.
1974. Propogatio n of Smooth Cordgrass , Spartina. • . North

B Carolina. Chesapeake Sci. 15:214 -221 .

Seneca E .D . 1974. Germination and Seedling Res ponse of Atlantic
and Gulf Coasts populations of Spartina alternilfora. Ame r. J.

C Bot. 61:947-956 .

D

E

F

G

H

I

9167 
_____

~~~~ 
~~~~~~~~~~~~ —. - .—. .. .. •. -. .. . .- ~~~~~~~~~~~~~~ - . . -.- -~~ - .-. - - — .—~~ - — --— —
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please list references to available published n~terial (on project )
not given in Table 3.

(b) What problem (cheadcal , physical , biological , and/or mechanical)
have been encountered with regard to vegetative establistinent?

(c) The problea~ listed in 9(b) have /j have not /j been resolved.
If the problea~ have been resolved, please describe the solutions.

(d) Wildlife have / ~j/ have not /J utilized created marsh areas and
wildlife managønent problaas do / J do not / x J exist. If ~~~~~~~~~~~~~~~~~

ment problene do exist , what wildlife create the problane and are
the problane -.~~~~ rectified and if so by what means?

(e) Insect probl€ine are / /  are not / j ,/ significant . If significant ,
what are the problea~ and how were they resolved?

(f) Please provide any additional infon~ tion and cari nents that you feel
m ight be useful to ensure the success of a me.rsh creation project at
a similar site.

B1~8
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No. 18

MARSH CREATI(li RESEAIflI
IN}l)R1~4ATIW J1J~X~JEST

April 1975

INS’TRUCFIC~4S - Please cciplete this informat i on request as thoroughly a.s possible.
Use “NA” when not applicable and leave blank when the requested inforn~ tion
is unIu~ vn or not available. Use the backs of the pages if the spaces a1 lotted
are insufficient . The plantings to be listed in Table 1 are coded. Plea.se use
the sanr codes in Tables 2 and 3 when describing the fertilization prograzas
and the results of these plantings. For exanpie , if there are t~~ areas of
Mangrove seedling transplants at Mfl,—MHW elevations, one which was fertilized
and one which was not , these plantings should be entered twice in Table 1
(Codes A and B). In Table 2 , only the fertilized planting should be list ed
under the appropriate Code . In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc.
Post Office Box P
St. Michaels , Maryland 21663

1. Pro ject identification name : Be a u f o r t

2. Institut Ion aix! its address: Soils Departmen t
North Carolina Unive rsity
Rale i gh , North Carolina 27607

3. Persons directly responsible for the project and their respective office
telephone nuthers:

E .0. Seneca 919-737 -2129
S.W. Broome 919-737-265 7

4. Interviewee(s) — person(s) xvpleting infoni~tion request and person(s) planning
on participating in personal interview. If different, so indicate.

E .Q . Seneca
S.W. Broom e

5. Agency(iee) funding the project :Coas tal En gi neerin g Researc h Cen ter
U.S. Arm y, Corps o f En g ineers ( fu nd ed )
Sea G ran t
Nor th Carol i na Coas tal Researc h Pro g ram

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ___ - _______
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6. tk1t(~s of initiation and , if applicable , ccrpletion of the project:

A p ril , 1972 - C o n t i n u i n g

7. Site description

(a) Site location (C & US thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible .

(b) Is site_a dredged material disposal area //~ a natural area /j, 
or

other /J? If other, please describe.

(c) Are the sedin~~ts at the site unconfined and un2rote~ted /~/_or protected
/ J,  confined / J,  by a breakwater / J ,  a dike / J ,  a groin /J, or other
[jJ? If other, please describe.

Unprotected In late 1971 and early 1972 when s po i l e d  upon.

(d) If sedii~ nts at the site are either protected or confined , what structures
and materials were used (e.g. , earthen dike, riprap breakwater, wooden
groins).

N.A .

(e) Are areas involved in nmrsh creation r~~ularly /j , occasionally /j,
selthn /J ,  always / J ,  inundated? (beck one or rmr re .

N .A.
(f) Are physical characterist ics of sediment nix! (silt and clay ) / J ,  sand

/ J,  pebbles /J? If nore tt~n one check , double check daninant. Please
provide percentages if available.

Sand:  97.6%
S i l t :  0 .7%
Clay : 1 . 7%

(g) What is the sediment chE~nical ci~position (Kjeldahl nitrogen, nitrate and
wEnia nitrogen phosphorus, potassitan, organic carbon , etc . )

PH= 8.4 , so lub le  s a l t s ~ 2 . 7 5  mmho / cc .
P= 75 kg / ha,  Mn~ 4 .8  kg / ha .
Ca= 39 .0 meq / lOO cc , Na= 4 .80 meq / lOO cc .
Vol wt (g / c c ) •  1 .40
Organic matter z 0.8%

—— —,‘~~~~ 
- - - .  • . — . . -

~~
- . . ~~~~~~ ..

~~~~
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(h) What is the range (in degrees) of the surface slopes at the site?
C a .  2~ What is the dctninant slo pe?

how sw~re the slopes achieved (e.g. natura l or
t)IlHdozA’r gradifl~ )?~~ tu ra l

(i) What are the major fetch lengths and directions?
0.1 - 0 .1  km

( j )  What wind directions prevail N E , NW and doninate?
IXiring what mnths are the dcminant winds encountered?

f a l l  an d wi n ter

(k) What is the mean lunar tida l anplitude at the site? 0. 9m —

Are wind influences on the tide dcininant / J ,  significan t / J ,
insignificant / vJ?

(1) What is the ctu nical cciiposition of the receiving water at the site
(annual salinity range and any known constituents that are presen t in
unusually high concentrat ions )?

20 - 25 ppt salinity

(m) Were there any site preparation requir~nents (e.g., grading to specific
elevations)? Please specify generally .

N . A .

(n) If there were any probiE~s a~~~ciated with the site preparation ,
please describe .

N. A .

(0) Please provide recamx?ndatio ns , if any , for site preparation based upon
experience .

C h a r a c t e r i s t i c s  at s i t e  were i d e a l .

(p) Please provide any additional infom~t ion and ocments that you feels
might be helpful for future site selections and preparat ions.

See publications

8. ~~rsh creation descript ion:

(a) What are the princip le objective s?
Determine the feasibility of fiel d scale seeding of Spart i na
al tern l f l or a . Establish a S. altern i f l ora nursery area .

~~
- -

~~~~ - --—-
~~

- -
~ —-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~- -~~~ - .

.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- —

~~~ 
-



18-4

(b) Plf~:Lse fill in the following table of plailt species used , plant stock
used (seeds, sprigs , rhizanes, seedlings ,(potted , bare root, ag9), etc.),
elevations planted (e.g., MLW-MrL, l~flL4I1W, P.11W to +1 , where P.fFL =
mean tide level and P.51W to +1 = P.11W to one foot above P.11W), nonth-year
planted.

TABLE 1

(M)E PlANT SPEEIE~ PLANT S’IDQ( EThVATICVS PLANTED N~Nfli-YEAR PLANTED

A Spart i na Seeds MLW - M H W  A p r i l , J u n e , 1972
a l ternff l ora

B 
iltern i f l ora sprigs MTL - M H W  A p r i l , 1972

C

D

E

F

G

H

I

(c) End inic plant stock was / y J was not / J used. If “was not used,”
indicate geographic origins of various stock used.

(d) If plant stocks were purchased, what were the sources?
N . A .

(e) What n~ith~n4w~ were ~~~loyed for plantin g?
Farm t rac to r  drawn sp ike -toothed harrow and c u l t i v a t o r s  to d i s tu rb
si te ‘ hand seeding at rate of 100 v I able seeds per square meter

~3’ 72.
- — . —. ~~~~~~~~~ — - .. a ~~~~~_ • - — — -~ 
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(1) If f~’rt I lizatlon progran~ ~~re adopted, please cai~ late Table 2
( end.’ refers to Table 1).

TABLE 2

WHEN AN!) 11CM SURFACE OR
fl)E Fl’~?T! I J ZER DF~C7UP1’ra’J APPLICATIC1~1 RATE SUBSURFACE) APPLIED

P concentrated super - s p l i t  a p p l i c a t i o nA p h o s p h d t e  0 kg ha1 
J u n e , J u l y ,  19 7 2

~~~~~~~~~~~~~~~ ~ii l f a t~ ___________________

P concentrated super - s p l i t  a p p l i c a t i o nB phosphate OP 224kg ha ’N J u n e , Ju l y ,  1972
anw~oniun~ sulf ateP concentrated super- 49kg ha~ P sp li t a p p l i c a t i o nC pho s p h a t e

_ N a m m o n i um sul f a t e  224kg  hi’ N J u n e , J u l y ,  1972

D

E

F

G

H

I

9. Marsh creation results :

(a) Please provide any qualitat ive or quantitative results (e.g. , fatality
percentages, bia~~ss determination results , etc.) in the following
table (code refers to Table 1).

See TM - 46, p139 , 142 (T ABLE 42 )

8173
~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .
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TABLE 3

RE~~ TS(IJX* Provide literature references in lieu of results if considered desirable)

Woodhouse , W.W., Jr., E.D. Seneca , and S.W. Broome . 1974.
Propogation of Spartin a a l t e r n i f l o r a  for Substrate S t a b i l i z a t i o n

A and Salt Marsh Development. C oasta1 Engineering Research Center ,
U.S . Army , Corps of Engineers Technical M emorandum 46. 155p.

B

J

C

D

E

F

G

H

I

_____ 

8174
— — — .~~~~— — — .- -. — .~ -.-
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please 1 i - ~t ru ’ f.’renees to available published rt~iterial (on project)not given in T:iI 1 e 3.

(b) ~That problems (ch mical, physical , biological , and/or mechanical )
have been encountered with regard to vegetative establis1IT~nt?

(c) The problstts 11 sted in 9(b) have /j have not /j been resolved.
If the probl~~~ have been resolved, please describe the solutions.

(d) Wildl ife have / ~J have not / J utilized created marsh areas and
wildlife n~nagc!nent probl~~~ do / J do not / y J exist . If n~nage-
rent problEms do exist , what wildlife create the probl~~~ and arethe probl~~~ now recti fled and if so by what reans?

(e) Insect probl~~~ are /J are not /~J significant . If significant ,
what are the probl~~~ and how were they resolved?

(f) Please provide any additional infonr~.tion and ccninents that you feel
might be useful to ensure the success of a rmrsh creation project at
a similar s~te .

— -  -
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No. 19

MAI~ H CREATI~~ RESEAWII
INR)HMATI(~ I . ~JF~T

April 1975

INSTRU(TIC~JS — Please ccvplete this informat ion  request a~s th~rot2gh1y as possible.
Use “NA” when not applicable and leave blank when the requested inforu~tt ion
is ~mkno~~ or not available. Use the backs of the pages if the spaces allotted
are i nsufficient . The plantings to be list ed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progranLs
and the results of these plantings . For exanpie , if there are t~~ areas of
Mangrove seedling transplants at M FL—MHW elevations , one which was fertilized
and one which was not , these p1antings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frcin the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Enviromiental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identificat ion name: So ut i~ I s i a n d

2. Inst itution and its address :
S o i l s  Depar tment
North Carolina University
Raleigh , North Carolina 27607

3. Persons directly responsible for the project and their respective office
telephone ntirbers:

E.D. Seneca 919-737-2129
S.W. Broome 919-737-2657

4. Interv ww~e(s) — person(s) .xii~,leting info n~~t1on request and person(s) plannin g
on parti~ ipat ing in personal interview . If differen t , so indicate.

E.D .  Se neca
S.W. Broome

5. Agency( ies) funding the project:
C o a s t a l E n g i n e e r i n g  R e s e a r c h  C e n t e r
U .S. army , Corps of Engineers (fun ded)
Sea Grant
Nor th Carolina Coastal Research Center

8176
• .‘. - - -
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6. fkites of initiation and, if applicable, cxxipletion of the project:

Ap r i l , 1 973 - continuing

7. Site descript ion

(a) Site location (C & GS thart No. and coordinates). Please attach section
of in (h (-ated chart with site boundries penciled In , If possible.
Jus t  s o u t h  of New Drew Inlet

(b) Is site_a dredged material disposal area / J ,  a natural area ‘~J, or
other /_/? If other, please describe.

(c) Are the sediments at the site unconfined and unQrotected /~J_or protected/ J,  confined /J, by a breakwater / J ,  a dike / J ,  a groin /J, or other
/ J ? If other, please describe.

(d) If sediments at the site are either protected or Confined, what structures
and materials were used (e.g., earthen dike, riprap breakwater , woden
groins).

N .A.

(e) Are areas involved in marsh creation regularly /j, occasionally /j,
seldc’in / J ,  a1ways / J ,  inundated? (beck one or nore.

N .A .
(f) Are physical characteristics of sediment raid (silt and clay ) /j, sand

/jj, pebbles / J ? If nore than one check, double check d~ninant . Please
provide percentages if available.

Sand: 98%
Silt: 0.5%
Clay: 1.5%

(g) What Is the sedirent chEm ical ca~ osition (Kjeldah l nitrogen , n itrate and
anonia nitrogen phosphorus , potassittn, organic carb on , etc.)
PH~ 8 . 8 , so luble sa l ts z 2 . 0  mm ha/cc.
P= 33 k g / h a , Mn=3.6 k g / h a .
Ca= 2 1 . 5  m e q / l O O c c , Mq~ 1 . 8 5  meq/ lO Occ.
ka 0 . 1 7  m e q / l O O c c , Na= 5 . 6 3  m e q / l O O c c .

B 177
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(h) What is the range (in degrees) of the surface slopes at the site?
< 1 %  What is the daninant slope?

How were the slopes achieved (e.g. natural or
bulldozer ~~~~~~~~~~~~~~

( i )  What are the n~jor fetch lengths and directions?
5 - 15 km , 5- W-NE

(j) What wind directions prevail NE & SW and dcmninate?
Thiring what nonths are the daninant winds encountered?

NE fall an d winter ; SW summer.

(k) What is the mean lunar tidal anplitude at the site? .6 - .8m
Are wind influences on the tide dcmninant / J ,  significant /~~,/ ,
insignificant /J?

(1) What is the chanical ccnposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrat ions)?

Ca. 35ppt s a l i n i t y
(m) Were there any site preparation requirEmnents (e.g., grading to specific

elevations)? Please specify generally.

N . A.

(n) If there were any problane associated with the site preparation ,
please describe.

N .A.

(o) Please provide reccimEndations, if any , for site preparation based upon
experience .

N .A.

(p) Please provide any additional Information and camEnts that you feel
might be helpf ul for future site selections and preparations.

Salinity b u i l t  up to 45ppt at times.

8. ~~rsh creation description :

(a) What are the principle obiectives? (TM_46, p 16, 69) To determine the
feasibility of lar g e scale seedin g (Sha). To estab l ish marsh from seed in
an exposed site. to determine the effect of fertilization on seedling growt h.

—

~~~~

-
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(b) Plva.so fill in the following table of plant species used , plant stock
used (seeds, sprigs , rhizanes, seedlings, (,potted, bare root, age, etc.),
elevations planted (e.g. , MLW4ffL, VI’[,-IvVIW, P44W to +1, where P.fl’L =
mean t ide l evel and P41W to +1 = P41W to one foot above MHW), nonth-year
planted.

TABLE 1

(X1)E PLMT PEEIF~S PLANT S’TO(iC ELEVATICt’iS PLANTED ~ NflI-YEAR PLANTED

A ~p a rti 1~ s ee d MTL ~ .3m April , May , 1973
a l tern i flora

B

C

D

E

F

G

H

I

(c) Endanic plant stock was / ~/ was not /J used. If “was not used,”
indicate geographic origins of various stock used.
Oregon Inle t , Nor th Carolina

(d) If plant etocks ~~re purcl~ aed, what were the sources?

N .A.

(e) What mechaniøne were arployed for planting?
2-w heel garden tractor with cultivator. Area was cultivated -
seeded at a ra te of 100 viable seeds per meter , by hand -

cultivated again.

_____ B 179- — — — — . S - . •  ~~ — . -~ • 
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4 (f) If fertilizat ion pro~-ram’~ were adopted, please caiplete Table 2
(code refers to Table I).

TABl E 2

WH}2’~ AN) WY.V SURFACE C~l
f lE  FEFffII,IZER DF~CEIV~I~~ APPLICATICt4 RATE SUBSURFACE) APPLIED

— 1 s p l i t  ap p l i c a t i o nconcentrated su per- 0 kg haA phosphate Ju l y , August , 1973
N ammonium sulfate _________________  ________________________

OP 112 kg ha”1 NB same as A same as A

O p 224 kg h~~
1NC sam e a s A sam e as A

op 448 kg ha~’ND same as A same as A

E same as A 49 kg h~~ I~0N same a s A

F same as A 49 kg ha 1 P
11 2 k g ha~ N s a me as  A

G s a me as A ~~ kg ha~- P
224 kg ha4 N s ame as A

H s ame as A 49 kg ha~ P
448 kg ha ’N same a s A

I

9. Marsh creation results:

(a) Please provide any qualitat ive or quantitative results (e.g., fatality
percentages, bicvviss determination results, etc.) In the following
table (code refers to Table 1).

See TM-46 , p 143 , TABLE 4 3 -

B 180
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TABLE 3

CX~)E Prov i 1. — 1 it ~ rilu re references in lieu of results if considered desirable)

W oodho s~~. ~ . W . , J r . , E .D. Seneca , and S .W . Broome. 1974.
Propo ~~1t i o n  of Spartina alternif l ora for Substrate S t a b i l i z a t i o n

A and S a lt ia r s h Development. Coastal Enginee ring Research Center
U.S. A rni y , Corps of Engineers Tec hnical Memorandum , 46 .  155p .

B

C

D

E

F

G

H

I

~~~~~~~~~~~~~~~~~~~~~ 
- - -. 618
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plea~~- I i - ~t references to available published material (on project)
not given in Table 3.

(b) What pr bl iT~s (chc!nical , physical , biological , and/or mechan ical )
have been encountered with regard to vegetative establistvw~nt?
Salinity buildup at site probably reduce d early seedling growth.

(c) The pmblai~ listed in 9(b) have / j  have not I ,’ been resolved.If the probl~~~ have been resolved, please describe the solutions.

(d) Wildlife have / ~J have not /J utilized created marsh areas and
wildlife managsnent probl~~~ do /J do not /J exist. If manage-
ment probløits do exist , what wildlife create the pmbl~ ne and are
the probl~~~ now recti fled and if so by what means?

Shorebirds

(e) Insect problen~s are /y~J are not / j  significant . It’ significant ,
what are the prob1ee~ and how were they resolved?

(I )  Please provide any additional infon~~tion and cumi~nts that you fee l
might be useful to ensure the success of a marsh creation project at
a similar site .
Seed during expected storm-free periods , during relatively
mi l d weather in late A pril through May at this l at itude.

B 182
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No. 20

MABSH cBEATIc?Ii RESEA1U!
INFT1~4ATI(t4 RF~ JF~’F

~~ril 1g75

IN~TRlJ(1’I(t~ !5lease ccrplete this informat ion request a.s tho roug hly as rx )ssib le .
Us~~ ”N!t” ~~~~~. - , .  n.~~ appl i cable and leave blank when the requested informat ion
is unkno~o~ . r  ii~~t availa ble . Use the backs of the pages if the spaces allotted
are nsu f Ii - i ~~~. The p1 ant ings to be listed in Table 1 are coded. Please use
the san - c.~ 1. ’ : i n ‘l’ahles 2 and 3 when describing the fertilization prograras
and the re~-;~~ts .~i t t i ~~-~ plantings. For exasple, if there are tw areas of
Mangrove ~~~~~~~ e g  r~u.splants at tbfrI4-.t&IW elevations , one which wa.s fertilized
and one whi~’t. ~~~ not , these plantings should be entered twice in Table 1
(Codes A and H .. In Table 2, only the fertilized planting should be ilsted
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to

Enviroriental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project ident1f~cation name: Pi ne Kno ll S h o r e s ,  N o r t h  Carolina

2. Institution and ..ts address:
Department of Soil Science
North C a r o l i n a  I n i v e r s i t y
Ra le igh , North Carolina 27607

3. Persons direct y responsible for the project and their respective office
teleptx ne njthers 

W.W. Woodhouse , Jr . -737-2657
E.D. Seneca -737-2129
S.W . Broome -737-2657

4 Intervie~~e(s) -— person(s) campleting information request and person(s) planning
on participating in personal Interview. If different , so indicate .

S . W .  B roome
E.D. Sen eca

5. Agency(ies) funding the project:
Co a s tal En gi neer i ng Re searc h Cen ter
U .S. Arm y , Cor ps of Eng ineers
Se a Gran t
Nor th Carol ina Coas tal Research Pro g ram
Nor th Carol ina Agr icu l tu ra l  Ex p erimen t
Sta ti on

- ~~~~~~
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6. tkm t es of i nit i ation and , if applicable , caipletion of the project:

A p r - i l  . 1 97 4  - C o n t i n u i n g

7. Site d i ’ -.i -r ip t ior .

(a) Si te locar. ~on (C & GS thart No. and coordinates). Please attach section
of indi (at .ed chart with site boundries penciled in , if possible .
P ine  K n o l l  Shores , North Ca ro ’i in a

(b) Is site a dredged material disposal area /J,J, a natural area /J, or
other // ? If other, please describe.

(c) Are the sedirrl nts at the site unconfined and un2rotr~ ted /xJ_or protected
/ J,  confIned /J, by a breakwater /J, a dike /J, a groin /J, or other
fJ? If other , please describe.

(d) If sediments at the site are either protected or confined , what structures
and materials were used (e.g., earthen dike, riprap breakwater, s~oodengroins).

(e) Are areas involved in nBrsh creation regularly / ~f ,  occasionally /j,
seld~in /J ,  always / J ,  inundated? theck one or nore.

(f) Are physical characteristics of sediment niid (silt and clay ) /j, sand
Ig, pebbles / J ? If nnre than one check , double check daninant. Please
provide percentages if available.

Sand :  99. 5%
Si l t :  0 . 2 %
Clay: 0.3%

(g) What is the sediment chGnical caiposition (Kjeldahl nitrogen, nitrate and
anion ia nitrogen plx eptK,rus, potassiimm, organic carbon, etc.)

P Ca Mg K Na
PH Kg/Ha Meq/ lO Occ Meq/ lOO cc Meq/ lOO cc Meq/ lOO cc
7.0 900 9.00 2.00 0.20 5.00

B 184
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(h) What the range (in degrees) of the surface slopes at the site?
What is the dcinlnant slope?

How were the slopes achieved (e.g. natural or
hul ld~’~.~-r grad i ng)? Natural

(1) What are the najor fetch lengths and direct ions?

1.5 ml N; 3 m l NW; 4 ml NE

(j) What wind directions prevail and daninate?
tkzrthg what nionths are the daninant winds encountered?
SW Summer - N E Winter

(k) What is the mean lunar tida l anplitude at the site? 2 - 2.5 ft
Are wind influences on the tide ckininant / J ,  significant / ~J,
insignifican t / J ?

(1) What is the chEm ical carposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?
S a li n i t y ~ ’ 20-30%

(m) Were there any site preparation requirEments (e.g. , grading to specific
elevations)? Please specify generally.
No

(n) If there were any problen~ associated with the site preparation,
please describe.

(o) Please provide recanendations, if any , for site preparation based upon
experienos.

• N .A.

(p) Please provide any additional infoxi~ tion and camients that you feel
might be helpful for future site selections and preparations.

8. ~ rsh creation deecription : 
-

.

(a) What are the principle objectives?
S tabilize shoreline to protect bulkhead .

__________ B185-.-- —~~~~~~~~~~~ -_ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— ~~~~~~~~~~~~~~ 
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(b) P1 , -i I ’  I I  in the following table of plant species used , plan t stock
ti~-~. ii .l- ~ sprigs, rhizcm~~s, seedlings, Cpotted, bare root, ag~

), etc.),
i l i \ . I l  - - ?F  planted (e .g., MLW—Mfl,, MT’L—P&IW, IVIIW to +1 , where ?.WL =
ni’:ui t t i l e  level and 111W to +1 = 111W to one foot above P41W), nionth—year
plant *~d.

TABLE 1

(IDE PT ANT SPWTRS PLANT S~JOCX ELEVATICVS PLAWF~D P4NLH-YEAR PLANTFD

s a r t~~~~ 
see d s , sp r i gs

A ~~~~~~~~~~~ r h i z ornes , M T L  - M H W  A p r i l , 19 7 4
____ ________  

seedlings. 
_________________  ____________________

B 
~~tern i f l or a sprigs MTL - M H W  A p r i l , 19 7 4

C

D

E

F

G

H

I

(c) Endani c p lan t stock was flf was not / J used. If “was not used,”
indicate geographic origins of various stock used.

(d) If plan t stocl~ were purchased, what were the sources?

N . A .

(e) What mechaniar~ were eiployed for planting?
Mec hanica l and hand transplanting

8186
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(f) I f  fert ii ’  i~ in progran~ were adopted, please ccrpl ete Table 2
(eodt’ re1~ i h-i Table 1).

TABLE 2

WE FF~?~ILIZER l)F~xiuvrI(~ APPLICATI(t~ RATE 
l~~ ACE (

~
SUBSURFACE ) APPLIED

A

B N i t r ogen ( NI- I 4 )  so 4 300 #/a c/yr ub surface Apr i l , 1974

Phosph o rus(con ’_2. ~upe - 150 #/ac/yr 100N/50P) surface app l ie~
p hu~ p tt~ te) pri l. Jul y . Aug. . 1975

C

D

E

F

G

H

I

• 9. Marsh creation results:

(a) Plea~ provide any qualitative or quantitative results (e.g., fatality
pereentages, biamiss determination results, etc.) in the following
table frnxle refers to Table 1).
The pro ject appe a rs to have been successful In s t a b i l i z i n g
the shoreline in front of a bulkhead. Accre tion of sediments
has occurred In some places. A report of the project to date is
being prepared by the Coastal Engineering Research Center and will
b e a v a i lable In a ~ew mon ths.

~~~~~~~~~~~~~~~~~~~~~~ 
, • •  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



20-6

TABLE 3

R~~JLTS
(XIJE Provide I iterature references in lieu of results if oonsidered desirable)

A

B

C

D

E

F

C

H

I

8188
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ph - i  e i i  ~; t re ferences to available published n~terial (on project)
not gi ~~ ‘ri in Table 3.

(b )  What jireI~’~cns (ch -mical , physical , biological , and/or mechanical)
have ~~ -n encountered with regard to vegetative establishT~nt?

S e e d ,  rhizomes, and seedlings produced unsatisfactory results.

(c) The j~~~~ - , 1irn~~ listed in 9(b) have / x J have not / j  been reso lved .
I f the pmhleias have been resolved , please describe the so lutions .

Spr içj ~ were used.

(d) Wildi I fe have /~,/ have not /J  utilized created marsh areas and
wildlife nmnagan~mt problen~s do / J do not / 7] exist . If manage-
ment prob1~~s do exist , what wildlife create the problae and are
the proh1u~as now reet.l fied and if so by what means?

(e) Insec t probl €ms are / J are not /jj significant . If significan t ,
what ari the probl€it~ and how were they resolved?

(f) Please provide any additional information and ccmnents that you feel
might be useful to ensure the success of a n~rsh creation proj ect at
a similar site.

Bi 89
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No. 21

MAJ~ H Q~EATKt4 I~~ EA1~1IINFU~4ATI(1~ F~~J~~ F

April l~75

INSTRUCT1(1’~S - Please carplete this infbrmat ion request a~s thoroughly as possible .
Use “NA” when not applicable and leave blank when the requested infornut ion
is un]cnown or not available. Use the backs of the pages if the spaces allot ted
are i n .sufficient. The planting s to be listed in Table 1 are coded. Please use
the sane codes in Tables 2 and 3 when describing the fertilizat ion programs
and the results of these plantings . For exan~ le , if there are tw areas of
Mangrove seedling transplants at MTL.-MHW elevations , one which wa~s fertilized
and one which was not , these plantings should be entered twice in Table I
(Codes A and B). In Table 2, only the fertilized plantin g should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirorinental Concern Inc .
Post Office Box P
St. Michaels, Maryland 21663

1.. Project identification name: Mangrove Transplantation on a Dredge
Spoil Island. Seagrass Transplantati on into Seawal l ed
Art if i c i a l  Canals.

2. Institution and its address:
Marco Applied Ma rine Ecology Station
No rth Barfield Drive
Marco Island , Flor ida 33937

3. Persons directly responsible for the project and their respective office
telephone nUTt)ers:

James C. Kinch (8~ 3 ) 394 - 2 7 9 5
W. Davi d Key (813)394-2795

4. Interviewee(s) —— person(s) carpleting infornution request and person(s) planning
on participating in personal interview. If different , so indicate.

James C. Ki nch
W.  Da v id  Key

5. Agency(ies) funding the project:

Deltona Corporation , Miami , Florida

- ~~~~~ . .. • .. . - - - 
R l q fl 

- - _ ___________
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6. Ekttvs of m i t  iation and , if applicable , ccnpletion of the project :
M an qro ve T r a n s p l a n t a t i o n  16 May 1q 72 - November 1974
Sea g r a ss T r a n s p l a n t a t i o n  A p r i l  1975 - Pr o b .  March 1976

7. Site descript ion

(a) Sit e J i ~~’;it ion (C & (iS (h art No. and coordinates). Please attach section
of ind~~- ;~ted chart with site boundries penciled in , if possible.

(b) Is i e a dredged material disposal area / 7] ,  a natural area /j, or
othe r / x /  If other , please describe.

(c) Are the ~ ~diirJ3nts at the site unconfined and unQrotected /~]_or protectedcon f i n~ ‘d / J ,  by a breakwater /J, a dike / J ,  a groin /J, or other
/ ~J? Ii other , please describe.

The spo i l  i s l a n d  i s situated v i ithin a bay (see map ) but
otherwise oper to wind and wav e action. The canal sediments
are s u s c e - t a b ~ e to boat wakes , but otherwise stable.

(d) If sedthEnts at the site are either protected or confined , what structures
and materials were used (e.g., earthen dike, riprap breakwater, w oden
groin~s ) .

N .

(e) Are ar ~~~~~ involved in marsh creation regularly /j, occasionally /j,
~~~~ / !.  always / 7] ,  inundated? Cbeck one or rrr)re .

~~~~~~~ i s l a n d  i s  t i d a l ( m a j o r i t y  of area below M W L )
(f) Are phy;ical characteristics of sediment niid (silt and clay ) / 7] ,  sand

/~ , o~ ~ ~1i’s / J ? If nrre than one check, ck~uble check dcininant . Please
prov ide percentages if available.

(g) What is the sediment cheulcal ccaipositian (Kjeldahl nitrogen, nitrate and
annn I a nitrogen pI~ sphorus, potaasitr , organic carbon, etc.)

N o t  analyzed

B191
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(h) Wh it i~ the range (in degrees) of the surface slopes at the site? 4 5 ° on
s}lo i l~ island . 

What is the daninant slope? Ø) in waterways.
How were the slopes achieved (e.g. natural or

l’~ l 1 d ’.~ -r ~r~ding)? In both cases dragline and/or hydraulic dredge .
(Considerable settling has occurred on the island)

(i) What are the major fetch lengths and directions? Spoil island is 900’
NW— SE x 400’ NE— SW . NA in seagrass work.

( j )  What wind directions prevail E—NE and dcxninate?
Thiring what nrntbs are the dcininant winds encountered?
March - September

(k) What is the n~an lunar tidal anplitude at the site? 2.3’
Are wind in fluences on the tide ckininant / J ,  sign I ficant
insignificant //?

(1) What is the chanical ccirposit ion of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)? 32—39 0/00 - no unusual constitutents
at either site .

(m) Were there any site preparation requir~nents (e.g., grading to specific
elevations)? Please specify generally. None

(n) If there were any problai~ associated with the site preparation,
please describe. The spoil island was found to settle below the
mean water mark after about one year . This spreading increased
tidal exposure of plants.

(o) Please provide recam~ndations, if any , for site preparation based upon
experience. Use of a coffer dam or premanent dike to maintain
elevation or selection of a more stable substrate . Sea grass
transplants should be shielded from excessive turbulence and
should be securely anchored.

(p) Please provide any additional information and caanents that yon feel
might be helpful for future site selections and preparat ions.
Partial shading of young mangrove transplants could be profitable
in y ield of plants. Protection from wave action is essential for
any success. Anchor ing sea grass by tying plants to construct ion
tie rods has proven generally successful and prior treatment with
the rooting hormone Napthalene acet ic acid could aid in est ab lish-

8. I*irsh creation description: men t .

(a) What are the principle objectives? In the efforts with mangrove trans-
planting, we at NAMES wiehed to develop the capacity to transplant
moderately large numbers of trees on to a spoil site . ~t is hoped

that this can be a useful technique to minimize the 4ffects (PTO)
~~~~~~~- - - .~~~~~~-~~~~

-

~~~~~~ -
- 

- - ~~~~~~



of di’v.- ‘~ ‘ ; h - n t  i n  natural areas on the coastal zone . It was
detcrmin , J ~h i t  the efforts are feasible provided elevation remains
stahl ~~ ~~~~~~

- w ” in water .  The sea grass work is oriented toward
introdu~-i n a new productive community in artif icial canals.

In the si - i  ~ i ~ss work the introduction of a potentially important
comnrnnity into the canal berm is an attempt to enhance the artificial
canal ~~~~~~ 1 •

.

____________ 
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• S

4 ( b )  Pl*a.s’ f i l l  in the fol lowing table of plant species used , plant stock
used (seed~ , sprigs , rh l74anps , seedlings ,(potted , bare root , ag~j, etc.) ,
elevations planted (e.g. , MLW—MTL, ?f1’L4(IW, !&IW to +1 , where MTL =
ra’an t ide leve l and !&IW to +1 = WW to one foot above MRW), nonth-year
plan ted .

TABLE!

(IDE 
-- 

Pr ~~SPF~rF~ PLANT s’ioac F1LVATI(1~1S PLAWFFD M}JTh-YEAR PJAWFFD

Rhizop hora 2-3 ’ ht . MHW to +1 May 72 — March 73
A (2130) young trees

B Avicen nia 3—5 ’ ht. MHW to +1 May 73
( 15)

c Rhizophora 2-8’ ht. MHW to +1 May 73
(332)

D

E

F Thalassia Sprigs MLW to —3 April 75
(597)

G

H

I

) = num b er p lanted
(c) F~dønic plant stock was was not J used . If “was not used,”

indicate geographic origins of varions stock used.

(d) If plant stocks were purchased, what were the sources?

U . A.

(e) What mechani~~~ were ~ ployed for planting? Hand plantings in all cases

____________ 
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(1) 1 f f~ ‘rt Ill zat. Ion pmgrnn~ were adopted, please cai~ 1ete Table 2(code refers to Table 1).

TABLE 2

I WHE2~ A1~U) WIN SURFACE C1~C
IDE fl)UILI7ER DE~3(ilIPFIC14 AWLICATIC?4 RATE SUBSURFACE) APPLIED

Pe l l e t i z e d  100 gms /tree 12/72 - I n t r oduced  in
A Commercial 6:6 :6 (total 94 trees) small holes d r i l l e d  at

___________________ __________________ base of tree upon p l a n t i n

B

C

D

E

F

G

H

I

9. Marsh creation results:2477 introduced. 389 as of 11/74 and 5/75.

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages, biczmiss determination results, etc.) in the following
table (code refers to Table 1).
No conc l u s i v e  results as yet on seagrass . No black  mangrove
remained. Several small plots monitored for growth results
com pared with marked undisturbed trees. Results indicate that
transp l ants exhibit about hal f growth of natural area trees.
(see table).

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ BJ~~~~~~~~~.
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NATURA L

Increment
Total Mean Range

Date Number (mm ) (mm )

11 June 1973 51 10.63 4—35
20 September i973 47 32.06 5— 100
3 December 1973 51 23.31 0—101
3 June 1974 42 30.43 - 7—1 23
19 November 1974 32 136.23 22—292

1
Average increment- growth (all plants)

June 1974 25.08 mm
November 1974 41.03 mm

- TRANSPLANT

Increment
Total Mean Range

Date Number (mm ) (mm )

11 June 1973 155 8.16 2— 32
20 September 1973 122 13.24 4—41
3 December 1973 92 7.71 0—45
3 June 1974 59 13.86 0—42
19 November 1974 4 84.11 46—171

Average increment growth (all plants)

June 1974 10.36 mm
Novembe r 1974 10.98 mm

Complete digcussion in Efforts in Marine Revegetation in Artificial
Habi tats. Kinch , James C. 1975.

Proceeding of the Second Annual Conference of Coastal Revegetation
in Flor i la .

- 
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TABLE 3

~~~ULTS
CXIE Provide literature references in lieu of results if considered desirable)

A

B

C

D

E

F

G

H

I

8198
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2 1 - 9

please list references to available published material (on project)
not given in Table 3.

(b) What problen~ (ch€mical, physical , biological , and/or mechanical)
have been encountered with regard to vegetative establisIiw~nt?

p r e v i o u s l y i n d i c a t e d

(c) The problø~~ listed in 9(b) have /j  have not /yJ been resolved.
If the probla~~ have been resolved, please describe the solutions.

(d) Wildlife have / ~ 
have not / J utilized created marsh areas and

wildlife manag~~~it problaas do / J do not / y J exist. If manage-
ment proble~ do exist, what wildlife create the probl~~~ and are
the problai~ now recti fied and if so by what means?

(e) Insect probla~ are /j  are not / ~J significant . If significant ,
what are the prthlai~ and how were they resolved?

(Some problem W / boring is o pod ( S p h a e r o m a ) i n  m a n g r o v e
work , not evaluated In study however) .

(f) Please provide any additional infonnation and cxmnents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.

B 199
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No. 22

MARSH CREATICI4 HESEARQI
INFT~MATI(I4 1{lJ4JF~ F

April 1975

IN~rRIJCFIC~S — Plea.se ccrr~ lete thi s inforrna t wn request as thoroughly as possible .
Use “NA ’ when not applicable and leave blank when the requested information
is unicnow n or not available. Use the backs of the pages if the spaces al lotted
are insufficient . The plantings to be listed in Table 1 are coded. Plea.se use
the same codes in Tables 2 and 3 when describing the fertilization progranis
and the results of these plantings . For exarr~ le, if there are tw area.s of
Mangrove seedling transplants at Mfl,-?&IW elevations , one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frcin the fertilized and
unfertilized plantings sI~x uld be listed under Codes A and B. Please print or
type and return to:

Enviroru~ntal Concern Inc.
Post Office Box P
St. Michaels, ~iryland 21663

A . Bay Bridge Approach (Grant Ave.1. Project identification name : Over p ass , O a k l a n d )
B. Faber Tract (East Palo Alto , CA )
C.  Anza  P a c i f i c a  ( B u r l l n q a m e , CA)

2. Institution and its address: 0. A lameda Creek Channe l  (Newark , CA)

San Jose State Un i v e r s i t y
San Jose , CA 95192

3. Persons directly responsible for the project and their respective office
te1eplx~ne nurt~ers:

Dr.  H . T .  Harvey  ( 4 0 8 ) 2 7 7 - 3 0 0 8

4. Interviewee(s) — person(s) caiplet ing infonration request and person(s) planning
on participating in personal interview. If different, so indicate.

H .T. Harvey

5. Agency(ies) funding the project:
Ca l i f o r n i a  State Hi way D i v i s i o n  (Project A)
Personal - San Jose State Un iversity (Project B)
C a l i f o r n i a  State Attn . General ’ s Office (Project C)
Corps of Engineers (Project 0)

8200
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6. L~tes of initiat ion and , if applicable, caipletion of the project:

Projec t A 1969—70 completion 1971
Projec t B 1971 on going
Project C 1974 on going
Pro jec t  D 1974 on go ing

7. Site description

(a) Site location (C & (~ thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible.

(b) Is site a dredged material disposal area ,~cj, a natural area /j, or
other /J ? If other , please describe .

(c) Are the sedinEnts at the site unconfined and un2rotected /j_or protected
/ J,  confined /J, by a breakwater / J ,  a dike /J, a groin /J, or other
/J? If other, please describe.
Project A - open

B - protected
C — semiprotected
D - open

(d) If sediments at the site are either protected or confined, what structures
and materials were used (e.g., earthen dike, riprap breakwater, w oden
groins).

P r oj e c t  B - earthendike

(e) Are areas involved in marsh creation regularly /XJ, occasionally /j,
sel&xn / J ,  always / J ,  inundated? (beck one or nDre.

(f) Are physical characteristics of sediment niid (silt and clay) /~/, sand/ J,  pebbles /J? If n~re than one check, donbie check daidnant. Please
provide percentages if available .

(g) What is the sediment chenical caiposition (Kieldahi nitrogen, nitrate and
anEnia nitrogen phosplx)rus, potassitan, organic carbon, etc.)
not determined

8201
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(h) What is the range (i n degrees) of the surface slopes at the site?
50 What is the dcniinant slope?

How ~w~re the slopes achieved (e.g. natural or
bufldozer grading)?

Project A - bulldozer; Project B - natural sediment flow;
C - bulldozer; D - dredge

(1) What are the major fetch lengths and directions?

not determined
( j )  What wind directions prevail NW wind and dczninate?

Diring what nl nths are the dcininant winds encountered?

(k) What is the mean lunar tidal anplitude at the site? 
—

Are wind influences on the tide danina.nt /J, significant /J,
insignificant / J ?

(1) What is the chenical carposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?

in process
(m) Were there any site preparation requirBI~nts (e.g., grading to specific

elevations)? Please specify generally.

Yes , between about +2’ above MLLW and 2’ above MHW .

(n) If there were any problen~ associated with the site preparation,please describe.

Pro ject D too high had to be lower with clamshell dredge.

(o) Please provide recannendations , If any, for site preparation based upon
experience .

Know critical elevation at site for first preparation.

(p) Please provide any additional inforn~ticm and camEnts that yon feel
might be helpful for future site selections and preparations.

8. ~~.rsh creation description :

(a) What are the principle objectives?

Establish Cordg ras a as rapidl y as possible .

8202 
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2 2 - 4

(b) Plea.sv fill in the following table of plant species used, plan t  stock
usod (seeds , sprigs, rh I zcznes, seedi ings, (pot ted, bare root, agr~) etc.) ,
elevations planted (e.g., MLW-tvffL, Ml’L-4iIlW, P41W to +1 , where PIffL =
mean tide level and P41W to +1 = 141W to one foot above MHW) , month-year
planted.

TABLE 1

~ DE PlANT SPFX IF~S PLANT S’ltOC ELEVATICVS PLANTED M:~flh1-YEAR PLANTED

A Plugs , +7’ to +8’~ Feb . ‘70

B 
~~~~ 

Plug s +6 to 9’ July ‘71

~3part ina Plugs , pott  d +4 to +9’ May ‘74foliosa plants & se ds

D ~partina Plugs, pott- d +2 to +11 ’ May ‘74foliosa plants & se ds

E Sa 1ic?~~1ia plugs , seed +7’ to +8’ Feb . ‘70

F 
Dist~.chli~ Plugs, seed- +7 to 8’ Feb. ‘70
spicata

G 
Grindellg seeds +7 to +8 Feb . ‘70

H

I

MLLW datum
(c) thd~mtic plant stock was / ~J was not / j  used. If “was not used,”

indicate geographic origins of varions stock used.

(d) If plant stocks were purchased, what were the sources? n

(e) What n~chaniai~ were øipl.oyed for planting?

Hand planting , holes dug by shovel.

8203
i_ _. _- --._• .~~ ~~~~~~~~~~ %~

s -
~~ —

.-,
- .~~~~~~~~~

- . — - -• - - - —- - - — - — — - . -— — - - - — — - — - —  - - - — 5 - --
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( f )  If ferti lizat ion progranv were adopted , please caTplete Table 2
(code refers to Table 1).

TABLE 2

YIHE2~ PiNt) J-[7.V SURFACE CR
1X)E FERTILIZE~I DE~X~ I1~ ICV APPLICATICI~ RATE SUBSURFACE) APPLIED

‘ A

B
I

C

D

E

F

G

H

I

9. Marsh creation results:

(a) Please provide any qualitative or quantitative results (e.g., fatality
percentages , biai~ss determination results , etc.) in the following
table (code refers to Table 1).

4

~~~~~. ~?04.
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TABLE 3

OXIE Provide literature references in lieu of results if considered desirable)

No suecess with seeds . After 1 year only 10% survival of
A transplants .

After 1 year 60% survival with reduced growth at upper
B elevat ions and complete mortality at highest elevations ,

F

After 1 year 60% survival of plugs with mid elevation
C survival and best growth. Suspected two ecotypes not

substantiated .

After 1 year 40$ survival of plugs and over 200 seedin g s
D from 4 liters of seed. Seedling s survived only at elevations

above lower cordgrass plugs.

After one year 70% survival of transplants , no success with

E seeds .

After one year 20% survival of plugs. No success with seeds

F

Over one hundred plants established along bank from es t .

G 1000 seeds .

H

I

8205
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please list references to available published n~terial (on project)
not given in Table 3.

(b) What probl~~~ (ch€mical , physical , biological , and/or mechanical)
have been encountered wi t h regard to vegetative establisiment?

Too sma l l  p lugs  C 3 inc. d i a . )  had lower s u r v i v a l  rate
than l a rge r  p l u g s .  P l a n t i n g  du r ing  s e v e r e  w i n d s .

(c) The probl~~~ listed in 9(b) have / ]  have not /J been resolved.
If the probl~~~ have been resolved, please describe the solutions.

Use 4-5 in. dia. p lugs. Plant d u r i n g  calm days.

(d) Wildlife have / ~J have not /J utilized created marsh areas and
wildl ife manag~in~~t probl~ rL~ do / J do not /J exist. If manage-
ment probl~~~ do exist, what wildlife create the probl~~ and are
the probl~~~ now recti fied and if so by what means?

( C o o t s  consumed new cordgrass shoots.)

(e) Insect probl~~~ are /J are not /ij significant . If significant ,
what are the probl~~~ and how were they resolved?

(f) Please provide any a~kIitiona l inforu~ tion and caiiuents that you feel
might be useful to ensure the success of a marsh creation project at
a similar site.

8206
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No. 23

MARSH (~~ATICT~ HESEAIfl(
INFDHMAT 1(14 RF~~JRS’I’

April 1975

INSTRUC1’IC~S — Please ccirplete this information request as thoroughly as possible .
Usa ’ “NA” when not applicable and leave blank when the requested information
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the sazw~ codes in Tables 2 and 3 when describing the fertilization prograzrLsand the results of these plantings. For exanple , if there are twD areas of
Mangrove seedling transplants at MFL-.MHW elevations , one which was fertilized
and one which was not, these plantings should be entered twice in Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results fran the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Environmental Concern Inc.
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name : Establishment of Inter tidal Marsh Plants
on Dredge Ma te r ia l  Subs t ra te  - A l a m e d a  C r e e k , Ca l i f o r n i a

2. Institution and its address :
San Francisco Bay Marine Researc h Center , Inc.
M a i l i n g  Address: 8 M i d d l e  Road

L a f ay e t t e , CA 94549

3. PersonS directly responsible for the project and their respective office
telephone ntxrt ers:

C.L . Newcombe , Kenneth W. Floyd : (415)232-5100
H .T. Harvey : (408)277-3008

4. Interviewee(s) —— person(s) ca~pleting information request and person(s) planningon participating In personal interview. If different , so indicate.

5. Agency(ies) funding the project :

Arm y Cor p s o f En gi neers , San Francisco District Off ice

B 207
-. — — - -- — .5 - -. .% . . - .5 5 .5 -. 1~-~~~~ - ,‘ ~. - ~~~~ _.-_.-e-_ —- - -



23 - 2

6. t~tes of initiation and , if applicable , cxrpletion of the project :

I n i t i a t e d  in 1974 to be completed In December 1975. -

7. Si t e  description

(a) Si t location (C & C~ thart No. and coordinates). Please attach sect ion
of indicated chart with site boundrie.s penciled in , if possible.

See A ttached Map.

(b) Is site_a dredged material disposal area /j, a natural area /J, orother /J ? If other , please describe.
Project 1: Dred ged material was placed in intertidal zone of

Alameda Creek in May 1974.

(c) Are the sediments at the site unconfined and un2rotected /jor protected
/J, confined / J ,  by a breakwater / J ,  a dike /J, a groin /J, or other

If other , please describe.
Pro ject 1: Unprotected fv 0m tidal waters of Alameda Creek.

(d) If sediments at the site are either protected or confined , what structures
and materials were used (e.g. , earthen dike , riprap breakwater , w oden
groins).

(e) Are areas involved in marsh creation regularly / j ,  occasionally /j,
selk~n /J ,  always /J, inundated? (beck one or mere.

Project 1: Regular inundation during tidal cycle.

(f) Are physical characteristics of sediment raid (silt and clay) /j, sand
/ J ,  pebbles / J? If mere than one check , double check dczninant. Please
provide percentages if available.

Mo s t l y  f ine  mud.

(g) What is the sediment chønical caiposition (Kjeldahl nitrogen, nitrate and
wiv~nia nitrogen phosphorus , potassiiin, organic carbon, etc.)

Given In Alameda reports to ACE for Project 1.

8208
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(h) What is the range (in degrees) of the surface slopes at the site?
about 1 ’ in 10’ What Is the daninant slope?

How were the slopes achieved (e.g. natural or
bulldozer ~r~s1ing)?

(i) What are the major fetch lengths and directions?

about 100 feet NS direction.
(j) What wind directions prevail NW and dcininate?

Thiring what nrnths are the dcininant winds encountered?

(k) What is the mean lunar tidal anplitucle at the site? 
—

Are wind influences on the tide dcininant /J, significant /J,
insignificant /J?

Project 1: about 6 feet Dec -April

(I) What is the chanical ccnposition of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)? Salinity range 15 to 28 parts per M,

depending on spring freshets , chemical components given in SERL
Reports/UCB Sanitary Engineering Department Studies.

(m) Were there any site preparation requiren~ents (e.g. , grading to specific
elevations)? Please specif y generally .

(n) If there were any problea~ associated with the site preparation,
please describe.

(o) Please provide recaml?ndations, if any, for site preparation based upon
experience.

(p) Please provide any additional information and ccrments that you feel
might be helpful for future site selections and preparations.

8. ~krsh creation description:

(a) What are the principle objectives? Objectives of sponsors have been to provide
a plant cover for aesthetic purposes , for measuring productivit y , and for
restoring the marsh to its original condition as a coast al habitat for the
natural conrtun lties and for huma n enjoyment.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
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(b) Please f i l l  In the fol lowing table 01’ plant species used, plant stock
used (seeds, sprigs , rhi7n~~s , seedl ings,(potted , bare root , age) etc.),
elevat ions planted (e.g. , MLW-M1’L, ?.fl’L-421W, ?&IW to +1 , where MT’L =
mean t ide level and Nt-lW to +1 Nt-lW to one foot above MHW~ menth-year
planted. -Pro J ect 1: ~part ina foliosa and Sa l icornia pac i~ ica. Various

types and treated seeds and propagu les were used at Alameda Creek at all
appropriate leve ls TABLE i (see MRC 1975 report)

(IDE PLANT SPE~ IE~3 PLANT STIDQ( EIEVATICt~S PLANTED Nflffll-YEAR PLANTED

A

B

C

D

E

F

G

H

I

(c) End~~ic plant stock was /j J was not /J used. If “was not used,”
indicate geographic origins of various stock used.

(d) If plant stocks were purchased, what were the sources? Not purchased ,
seeds and tumps (plugs ) fromS .F. Bay Marshes . Seedlings and cuttin gs
grown In MRC nursery .

(e) What mechani~~~ were ~ ployed for planting?

Onl y hand work.

__________ 
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(1) If fertilization progran~ ~~re adopted , please ca~plete Table 2
(code refers to Table I). Half of abou t 68 experimental plots were

fertilized . (See MRC 1975 report). -

TABLE 2

WHE2~ AND lD~ SURFN~ CR
XDE FERTILI7Th D Il1~IC1’~ AWLICATI(N RATE SUBSURFACE) APPLIED

A

B

C

D

E

F

G

H

I

9. ?‘~rsh creation results:

(a) Please provide any qualitative or quantitative results (e.g. , fatality
percentages, biam~ss determination results , etc.) in the following
table (code refers to Table 1). Please refer to 1975 MRC Report * c)~establishment of intertida l marsh plants .

* A complete report of the 2-year study to be released by ACE in early 1976.

______ 
B211
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TABLE 3

~~~Th~Th
QI* Provide literature references in lieu of results if considered desirable)

A

B

C

D

E

F

G

H

I

~~~~. ~~~~~~~~~~~~~~ • .. 5- r -. 
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please list references to avail able published n~ terial (on project)
not given in Table 3.

(b) What problen~ (chanical, physical, biological , and/or mechanical)
have been encountered with regard to vegetative establishnent?

Settling of freshly deposited dredge mat erial

(c) The probl~~~ listed in 9(b) have /J have not 1~
(J been resolved.

If the problen~ have been resolved, please describe the solutions.

Im proved raking in procedure will assure better seed survival.

(d) Wildl ife have Q have not /3’ utilized created marsh areas and
wildlife nw~agGI~~t probl~~~ do / J do not /j J exist . If nmnage-
ment probl~~~ do exist , what wildlife create the prob l~~~ and are
the probl~~~ now rectified and if so by what means?

(e) Insect probløi~ are / j  are not /31 significant . If significant ,
what are the problen~ and how were they resolved?

(f) Plea.se provide any acktitional infozi~~tion and ca~ments that you feel
might be useful to ensure the success of a n~rsh creation project at
a similar site.
Allow time for settling and cons olidation of newly deposited dredge
material .

Use abundant seed and /or transplant material to compensate for
natural mortality .

B21 3
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No.  24

MAJ~H CREATI~~ RESEAI~1(INFDHMATI(tJ RF~~JF~F

April 1975

INSTRUCI’I(~~ — Plea.se cct~ lete this informat ion request as thoroughly a5s possible.
Use “NA” when not applicable and leave blank when the requested infonr~t ion
is unknown or not available. Use the backs of the pages if the spaces allotted
are insufficient . The plantings to be listed in Table 1 are coded. Please use
the same codes in Tables 2 and 3 when describing the fertilization progrants
and the results of these plantings. For exan le , if there are tw areas of
Mangrove seedling transplants at MFL,-?&IW elevat ions , one which was fertilized
and one which was not, these plantings should be entered twice In Table 1
(Codes A and B). In Table 2, only the fertilized planting should be listed
under the appropriate Code. In Table 3 the results frczn the fertilized and
unfertilized plantings should be listed under Codes A and B. Please print or
type and return to:

Envirom~ntal Concern Inc
Post Office Box P
St. Michaels, Maryland 21663

1. Project identification name :
San Francisco Bay and Estuary Dredge Disposal Study
Marsh Development Study

2. Institution and its address :
San Francisco District Army Corps of Engineers
100 McAllister Street
San Francisco , California 94102

3. Persons directly responsible for the project and their respective office
telephone niithers:
Paul L. Knutson - Project Manager for the San Francisco District (415)556-7348
Dr. Curtis L. Newcombe - Project Director for the San Francisco Bay

Marine Research Center (415)232-5100

4. Intervie wee(s) — person(s) octipleting infonT~tion request and person(s) planning
on participating in personal interview. If different , so indicate.

5. Agency(ies) funding the project :

U .S. Army Corps of Engineers

B21 4
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6. tk~tvs of initiat ion and , if applicable , caipletion of the project:

In i tiated in Octo ber 1973
To be completed in February 1976

7. Site description

(a) Site location (C & C~ thart No. and coordinates). Please attach section
of indicated chart with site boundries penciled in , if possible.
See enclosure one

(b) Is site_a dredged n~ter ial disposal area /~/, 
a natural area / J ,  or

other fJ? If other , please describe.

(c) Are the sediments at the site unconfined and unErotected /j/_or protected
/ J,  confined /J, by a breakwater / J ,  a dike / J ,  a groin / J ,  or other
/J? If other , please describe.

(d) If sediments at the site are either protected or confined, what structures
and nEterials were used (e.g. , earthen dike, riprap breakwater , wooden
groins).

N.A.

(e) Are areas involved in narsh creation regularly / ~J, occasionally /j,
sel&in / J,  always / J ,  inundated? (beck one or nrre.

(f) Are physical characteristics of sediment nud (silt and clay) / ~J, sand
/ J ,  pebbles / J ? If nore than one check, double check dcininant. Please
provide percentages if available.

(g) What is the sediment chønical cczipoeiticn (Kjeldah]. nitrogen , nitrate and
wuiia njtrogen pbo~ptirus, potasaitin, organic carbon, etc.)
See enclosure two (Al ameda Creek Uncon f ined Dredge ,M a t e r i a l )

B21 5
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(h) What is the range (En degrees) of the surface slopes at the site?
five to Seven degrees What is the daninant slope? abou~ five degrees

How were the slopes achieved (e.g. natural or
bul I dozvr grad i ng)?
Excavation by clamshell dred ge

(I) What are the major fetch lengths and directions?
Negligible (Location of area approximately 1000 yards upstream

Alameda Creek)
(j) What wind directions prevail westerly and dcininate?

Ixiring what nDnths are the dczninant winds encountered?
May -August 

-

(k )  What is the mean lunar tidal anplitude at the site? eight feet
Are wind influences on the tide dctninant /J, sIgnificant /J,
insignificant /~ /?

(1) What is the chEm ical ca!position of the receiving water at the site
(annual salinity range and any known constituents that are present in
unusually high concentrations)?
Inc losure Three (South Bay )

(m) Were there any site preparation requir~~~nts (e.g . , grading to specific
elevations)? Plea.se specify generally. Planting area for Spartina foliosa
excavated to 6.0 to 9.0 feet mean l ower low water datum . Plant ing area for

Sa l ic ornia pacifica excavated to 8.0 to 11.0 feet mean l ower low water datum .
(Mean higher high water at sites is a pproximately 8.0 feet)

(n) If there were any probi~~~ associated with the site preparation ,
please describe.
Site had to be excavated from a floating dredge as l and equi pment could
not be efficiently used in the area.

(o) Please provide recainFndations, if any , for site preparation based upon
experience .

(p) Please provide any additional infon~mtion and carnEnts that you feel
might be helpful for future site selections and preparations.
Plant Salicornia pac ifica at elevations from MHW (mean high water) to the
EHT (estimated highest tide).
Plant Spartina foliosa at elevations from MTL (mean tide level) to M I-lW.

8. ~ .rsh creation description:

(a) What are the principle objectives? Appraise the relative success of var ious
starter types of marsh plants upo n a dredged material substrate .

8216
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(b) Please fil l in the followi ng table of plant species used, plant stock
used (seeds, sprigs, rhizcmnes , seedlings , (potted , bare root, age’) etc.),
elevations planted (e.g. , MLW4ffL, MrL-~ 1W, P&IW to +1, where M~L =mean t ide leve l and P.11W to +1 = MHW to one foot above MHW), nx nth-year
planted.

TABLE 1

PLANT SPF~IES PLANT S~X1C ELEVATI~~S PLANFED P.ENITI-YEAR PLANTED

A ~par t i n a  fo liosa Spr igs  MTL-MHW May 1974

~ ~p~rtina foliosa Seeds NIL -MI-lW May 1974

Seedlings
~ ~partina foliosa Potted MTL-MHW May 1974

_____ __________________ Six Months 
____________________ ________________________

~partina foliosa Cuttings
D Potted MTL -MHW May 1974

_____ ___________________ 
Six _ Months 

_____________________ _________________________

Sal icornia Cuttings MHW- +lE p~cifica Unrooted May 1974

Sa licornia Cuttings
F 

~j df ica Potted MHW-+l
_____ __________________ 

Six Months 
____________________ 

May 1974

Salicornia Seedlings
0 

~~~ifica 
Potted MHW-+l

_____ _________________ 
Six Months 

___________________ 

May 1974

H

I

(c) Endanic plant stock was / ~f was not /J used. If “was not used,”
indicate geographic origins of various stock used.

(d) If plant stocks were purchased, what were the sources?
San Francisco Bay Marine Research Center

(e) What nschaniw~ were si~loyed for plant ing?

B21 1
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( f )  I f  fertilization progran~ ~k-~re adopted , please ca~~lete Table 2
( code refers to Table I).

See Questionnaire completed by Dr. Curtis Newcombe

TAI3LE 2

WHEN AND I-KIN SURFACE CR
)X)E FEYFILIZER DE~OlIPFI(]~ APPUCATI(J~1 RATE SUBSURFACE) APPLIED

A

B

C

D

E

F

G

H

I

9. ~~rsh creation results:

(a) Please provide any qualitative or quantitative results (e.g . , fatality
percentages, biar~ss determination results , etc.) in the following
table (code refers to Table 1).

_____________ 
B21 8 
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TABLE 3

RE~UL~~(XX)E Provide literature references in lieu of results if considered desirable)

A Sunmn ary of Results See Inclosure Four

San Francisco Bay and Estuary Dredge Di sposal Study
B Appendix K - Marshlan d Development Study

Published by the San Francisco District Corps of Engin eers

C

D

E

F

(1

. -

1219 
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please list references to available published n-mterial (on project)
not given in Table 3.
Knutson , Paul L . 1975. The use of dredged material for the development
of intertidal marshlands . In Record of OCEAN 75 the combined meeting
of 1975 IEEE Conference on Engineering in the Ocean Envi ronment and
Eleventh Annual Meeting of MIS .

(b) What probleme (chEmnical, physical, biological, and/or mechanical)
have been encountered with regard to vegetative establislii~nt?

Effective use of mechanical equipmen t limited by the nature of
the substrate .

(c) The problei~ listed in 9(b) have / J have not / ~J been resolved.
It the probl~~~ have been resolved, please describe the solutions.

(d) Wildlife have 
~~ 

have not /J utilized created marsh areas and
wildlife n~nagØnent probl~~~ do / J do not /J  exist. If manage-
ment problalLs do exist, what wildlife create the pmblai~s and are
the problans now rectified and if so by what means?

(e) Insect problai~ are / J  are not /j f significant . If significant ,
what are the prcblaas and how were they resolved?

(f) Please provide any additional info nm.tion and ccmnents that you feel
might be useful to ensure the success of a nmrsh creation project at
a similar site.

8220
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SANITARY ENG INEERING RESEARCH LABORATORY
WATER QUAL ITY DATA

1960—1964

PARAMETER SOUTH BAY CENTRAL BAY SAN PABLO SUISUN BAY

CHLOROSITY max 18.5 18.0 16.0 8.5
(C1 , mg/i) mm 10.5 15.5 3.5 0.02

mean 15.0 16.5 10.5 2.5

EST. SALINITY max 32.2 31.4 28.0 14.8
(ppt) m m  18.1 27.1 5.8 0.04

mean 26.2 28.9 18.1 4.2

TEMPERATURE max 22.5 18.3 19.3 21.3
(°C) mm 10.0 10.7 8.3 6.9

mean 15.5 13.8 14.9 15.0

DIS . OXYGEN max 8.4 8.3 9.3 10.2
(mg/i) mm 3.3 6.3 6.8 6.6

mean 6.3 7.3 8.0 8.4

pH max 8.1 8.1 7.9 8.0
(Std. Uni te) mm 7.5 7.5 7.2 7.4

niear . 7.8 7.9 7.7 7.7

SUS. SLDS max 110 48 245 112
(mg/i )  mm 12 6 13 36

me an 42 18 45 65

TRANSPARENCY max 6.2 9.0 3.5 1.5
• - (feet) mm 0.5 1.0 0.5 0.5

mean 2.7 4.6 1.6 0.9

SOURCE: Pearson. F.. A., P. N. Storra , and R . E. Sell ecK . 1971. A Comprehensi ve
Study of San Francisco Ba’j. Final Repo rt 1 Sumnary~~~on ton s and
Reco~~enda ti ons, Calif. State Woter Reaourcca Control flU., Pubi. 42.

INCLOSURE TRP’.EE

B223
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(t 0(;uA~;s
CO~II’AR I ‘N or STARftR TYPI~SA l-~~:I~ O -  ( 11()W IN”, SI~ASON

(OCI0I3IJ ( 1974 )

STARTER 0 I’LAN FS/ COErF I C I E N T  I R Y  ~ I HG l IT COI iFFI C I  ENT
TYPE ~~~ A I i l ;  METER OF V A R I A T I O N  CRAM S/PLANT OF VARIATION

Control 0.02 254 - -

Seeding 1.29 90 0.72 60
Seedlings 0.54 32
Ro b ust Rootcd 0.28 81 7.39 52

Cut t ings
Dwarf Rooted ( 1 .70 23 3 . 2 3  67

Cuttings
Plugs 0.80 18 20.16 74

CONTROL

SEEDS

SEEDLINGS

~~~~ RO~~U S T  R O O T ED C U T T I N G S

• “2 J DW A RF RO OTED C U T T I N G S

/ / //  / / /  7 / / / / / // /
//Y P L U G S  - T R A N S P L A N T S

7 /  / 7 / / / / / 7 7 / /

I I I I I I I

0 2 4 6 8 10 ~12 14 16
PLANT MATERIAL

grams / square meter -
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(:oRI)(;RAss

(‘()Ml’AR I SON OF STAO I FR •rYt’l•S -

Al~1i:R TIVO GRO% 1N C SEASONS
(OC FORLR 1975)

SlARTl~R II PLANTS/ COEFF IC I E N E D RY WE 1(~I ~
-j

~ COEFF~ CI ENT
TYPE ~~~ARE MEtE R OF VAR I AT ION (;RAMs/PLAN T OF VARIATION

Contro l 0.20 165 -- - -

Seed i ng 4.31 53 9.43 • 32
SecdIin~s 5.~ 2 61 13.87 57
Robust Rooted 1.07 125 12 .07  70

Cutt ings
Dwarf Roo tco  7.84 48 10.54 62

Cuttings
Plugs 8.95 48 14 .17 46

C O N T R O L

/ / / ~~S E E D S~/ / /  / 1

/ / / / / / /
/SE EDLINGS

R O B U S T  R O O T E D  C U T T I N G S

DWARF ‘ROOTEDJ -

/ / CUT T INGS//J

/ /  /
PLUGS — T R A N S P L A N T S I
/ / / / / / / /  / / / /  / 1

I I I I I
0 20 ‘40 60 80 100 120 140

P L A N T  M A T E R I A L
gram s / square meter
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P I (:LI ,I~I’JEEI )
( :UMPAR I SON OF STAR tER TYP E-S

AFTER ONE CR01-i I N C SEASON
(OCTORI R 1974 )

START ER SI . \~~( S /  ( OIiF I C I ENI DRY t-~E I CI IT COEFFI CI ENT
T Y I L  s~ -\i ~ I t I : I t :R OF VA R I A l  I ON GRAfts / PLANT OF VA R IATI ON

Contro l 0 . (LI 200 25. 62 8
Seedl ings I~ . (~~~ 28 23.24 (14

Root ed C u t t i n g s  0 . :.:. (9 26. 25 80
Un root ed Ctitt i ngs 0 . 03 181 27. 36 

- 
57

CONTROL

/ / // // // // / //
// ROOTED C U T T I N G S

U N R O O T E D  C U T T I N G S

I I I I I I
0 2 4 6 8 1 0 12 1 4 1 ~

PL A N T  M A T E R I A L
g r a m s / s q u a r e  me te r

B227
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P I (:EI.EI-.ELI)
COMPAR I SON OF SIA RT I:R TYPES

AI:TLR TWo CR031”! NC SEASONS
OCTOIIIiR (1975)

I START I:R II PLA Nt’S/ COEFF IC I ENI DRY WE I CI IT COEFF IC I ENT
______ ~~~ A kE Mfl ER OF VARIATI ON CRN-IS/PLAN r OF VARIAT ION

Contro l 2 .39 52 59 .05 75
Seedlings 3 .35  66 1 i 1 . 2 ~ 49
Rooted C u t t in g s  I.N5 79 125.,.! 60
Unroo ted Cuttings 3.03 76 57 .77 82
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In accordance with ~~ 70-2-3, psre€raph 6c(1)(b),
dat.d 15 lebruary 1973, a face m i l e  catalog card
in Library of Coiigress for~~t iø reproduced below.

Garbisch , E W
Recen t and planned marsh es t ablishment work throughout

the contiguous United States — — a survey and bas c guide-
lines , by E . W. Carbis ch , Jr., Environmen tal Concern , In c .,
St. Michaels , Md. Vicksb urg , U. S. Army Enginee r Water-
ways Experimen t Station , 1977.

1 v. (vari ous pagings) il lus. 27 cm. (U.S. Waterways
Experiment Station . Contract report 0—77 — 3)

Pre pared for  O f f i ce , Chief of Engineers , U. S. Army ,
Washingt on , D . C.; moni tored by Environmental Effects Lab-
oratory, U. S. Army En g ineer Waterways Experiment Station ,
V icksbur g . Miss . , under Purchase Order No. DA CW39 — 75—M—
-.215 (DMRP W ork Unit 4A25) .
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