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studies of an alternate area or areas in the same general vicinity to
determine if a more suitable disposal area could be defined. The tests cor
sisted of the release of lightweight sediments at surface depth is the ‘ii:-
posal areas, tracing patterns of movement of material from the areas , and
defining areas where these sediments would probably deposit. The result:
indicated that , in general, the disposal areas and operating procedures
presently employed are satisfactory with respect to areas of material
deposition and material retention characteristics. Maintenance requiremer .
for the Skiffes Creek channel would probably be reduced if use of the
downstream ~000 ft of the Tribell shoal disposal area is shifted to the
opposite side of the channel. A significant portion of the material di:-
charged In the downstream 81~50 ft of the Goose Hill shoal disposal area
returns to the navigation channel, and shifting that portion of the dispo: ’
area to the north side of the channel should improve this condition.
Releasing material in the Jordan Point—Windmill Point disposal area 2
results in rapid filling in Herring Creek which is probably objectionable .
The sediment trap suggested for the Jordan Point—Windmill Point shoal reac}.
would not function to the extent required and is not recomm ended . The
estimated annual loss of depth in all disposal areas tested , except at the
downstream half of Jordan Point—Windmill Point shoal reach , was 0.10 ft or
less for the present shoaling rates , indicating an extended period of
future use without adverse effects. The estinated annual loss of depth in
the downstream Jordan Point—Windmill Point disposal areas 1 to 5 varied
between about 0.10 and 0.!~0 ft, indicating this reach to be the most
critical with respect to continuing present channel maintenance practices .
Alternate disposal schemes for this reach should be developed. Further
tests should be conducted in the model to determine the effects of filling
the disposal areas to minimum allowable depths . For example, the disposal
areas could be completely filled to some assumed condition that would exist
in the future because of continued use. The disposal tests could be
repeated for the future filled condition to determine associated changes ix.
hydraulic, salinity , shoaling, and dispersion conditions. Estimates of the
environmental impact of all disposal areas could then be made.
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~, PREFACE

The tests reported herein were conducted in the existing James
.tS~~~ori- River model and were authorized by U. S. Army Engineer District , Norfolk ,

ar:d in a letter to the Director , U. S. Army Engineer Waterways Experiment
‘ults

~es 
Station (WES), dated 13 May 1968.

The study was performed in the Hydraulics Laboratory of WES under
irements

the general supervision of Mr. B. P. Fortson, Jr. (retired), Chief of
the

the Hydraulics Laboratory ; and under the direct supervision of Mr. H. B.

rea .~l~~ ons, present Chief of the Hydraulics Laboratory , Mr. F. A. Herrmann ,11 sposal
Jr ., Assistant Chief of the Hydraulics Laboratory , Mr. R. A. Sager, Chief

‘ible.  of the Estuaries Division , and Mr. W. II. Bobb , Chief of the Interior

Channel Branch. The tests were made by Mr. R. A. Boland, Jr., Proj ect

at the Engineer , and Mr. H. R. Smith, Engineering Technician. This report was
I ft or
I t  prepared by Messrs. Boland and Bobb.

~~~ in Directors of WES during the conduct of the study and the prepara—

tion and publication of this report were COL L. A. Brown, CE; BG E. D.
“Aces.

eixotto , CE; and COL C. H. Hilt , CE. Technical Directors were

‘filing 
~1essrs. J. B. Tiffany and F. B. Brown.sposal

exist

.ngos in
of the

_ _ _  1 ‘71o30
I,.. Enter~ t$)
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C~ JVERS1ON FACTORS, U. S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASURJ~~~NT

)n. :17 4 x i i t :; or measurement used in this report can be con—

~~~. trie (ri) units as follows :

___________________ 
By Ij ~~~ Obtain

2.51k centimeters

0.30148 meters

A l e s  (u. :. .;tatute) 1.60931414 kilometers

0.836127 square meters

2.58999 square kilometers

Ic ~‘~ r 1.: 0 .76 14555 cubic meters

~~~ic ~ ~~~ :‘.eco nd 0.02831685 cubic meters per second

3



EVALUATION OF DISPOSAL AR EAS IN JAI4EG h1Vi~R

Hydraulic Model Inves t i ga t ion

PAR T I : INTRODUCTION

Purpose and Scope of Investigation

1. For a number of years the Norfolk District has been usirx~ t:

open—water disposal technique to dispose of material dredged Jurls~
maintenance of the exis t ing James River nav igat ion channel extenu 11o .3.

deep water in Chesapeake Bay some 100 mile :* ‘uo the cit ,’ of Ri cLt ’..c ~~,

Va. The model study was made to determine if the areas used i’or d ic ’~
between Newport N ews and Hopewell are performing sa t is factor i ly  in t oo

of re ta ining dredged material placed therein and to obtain some idea c ’

the life expectancy of the respect ive areas. The tests invol~~ J p la..’ -

ment of lightweight sediments in the disposa’ areas in a manner sinaI’ -’

tive to the discharge of dredged material in the prototype , tracing

patterns of material movement from such areas , and cofining the areas I:

which the transported sediments from the disposal areas were depositco .

When an area or a port ion thereof was found unsa t i s fac tory, altersat ’
locations were tested until a more satisfactory area was found .

The Model

2. The tests were accomplished in the existing James River mod’.:’

Which  reproduced the ent i re  James Rive r  estuary , a port ion of the lower
Chesapeake Bay , and about 200 square miles of the Atlantic Ocean as
shown h1 Figure 1. The t idal  portions of all maj or tr ibutary streams
were reproduced , including the Appomattox , Chickahorniny , Nansemond , tui.:
Elizabeth kivers . The model was about 550 ft long and 130 ft wide at

* A table of factors for converting U. S. customary units of measure-
ment to metric (SI) units is presented on page 3.

14
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the widest point , arid was located w i t h i n  a shelter to :1 irA 1100 ’
wind effoct arid to permit  Un L n t er r u p t r A ap rat jar . ‘ I k O :  mod .

st r u ct e d  to 1 near scale ratios , model to p r o tat / p e , of 1:1000 nar’i z oo—

tally and 1:100 ve r t i ca lly .  Other :;cale ratios , m o d e l  . 3 .  .3r ot . . 1 .ope ,

we.r ’o as follows : sa l ini ty  1:1, veloci ty  1:10 , t i m . ’ 1:100 , d ise : o:’
1:1,000 ,000 , and volum e 1:100 , 000 ,000. A :;emidiurnal t i d a l  cycle a:
12 hr and 25 mTh was reproduced in the model in 7 . 145  m m .  i n ’ : model

equipped arid adjus ted  to correctly reproduce t ides , t idal  or :‘oStS , 00:

sa l in i t ies  throughout all s ign i f i can t  r iver s and t idal 

channels.6



PART T I  : i i .  Ai.i 1 NE: J 1 j 1 j ~~,

I i  0 .3 :1  Ii cation

C. . i t  to ’ i r . s t a l l ed  i t .  t H to ‘Ito l tlix’ oupri ’ at he rio,!’, c r ~—

“ i . .. . X j ’ ~ i ’q ~Q ‘ — I t  —~~.; . e  :/ , —~ ‘t , — l O t ’  C 1L: I , tOIe I A ’ IIO . wt or’t

~‘, I ~~~~:!’ . ! O , 0 I rV .~~~ ‘ . 1 l  t t 1 i ~ 1 1 0 1 00111 €~t l l 0 1 ’ ’ l i’!l ’ Ot  II ., w r , r ’

~‘ ‘ a , ’ , t u . ‘ t I l l :  ‘ n ’ } . ’ rt t 1’... s.  ~ I :..O r t r W . r I . ‘ )rIduoted f o r  a m ean  t ij e

at t ’a . r t .orr i’ ’ . OOS , ‘1 . ‘ . o t . a : . t  ‘ ‘ ‘l ac e  s a I mn i : .:, ’ t .t : , u :::t. . rj

‘ i t .  tl ’0 t .  ~‘ r ’e:O , I,” . l or  :O~! ‘
~~ . to “ 1  1 w:; : J oiner N i v e r  at

‘.300 c ’ . ’;  ;l t I tl .’ I . 3  U i’. ivet ’ , lOOu :1 ’s;  f i t  i . r o d .  I l l i f l !  h i  ver ,

I..’ t , , . Y t , .’0 I  I i i  ocr , 700 cfs .
A!. ’ ,: ‘ t t : . ’ ’t t t  t I e  a . 1 . 1  ~o r’ I .’I t ’ l ..dt1~’ L . r ’ I. ’ t I .l ty I . O  t ij e : : , , c u r r ’ ’r : t r ,

.3 i c r  wa, acc ..IrI r 1 isl:eO I r l o t ’  to c r, t u c tj , n~ .31 to  0 .30 i i :,  u t  o~~ted

1 sal  ai , uO Ltf l ( i ’ rO .  ‘ .r  t h t  0 i .i r ’ t l C 1 C C  W” :. r’ L’~~ o. 1 0 0

l e a f  t o  i n  the p t ’~~o i  o’rt: ’o~ ’ea had not been accor te . i shea ,

es~~r W ’ ’ t o ’ c l U t r ’ t : l  to .,iemo t :stl’Ute the abil i ty . . ‘
~ the

~ oej  ‘ : I ’ ’ . c : i  W I .  ~~t ’ ‘f . t y p e  :;k :oai . in f chai”’rcterist.ic:. Th i s  woo

‘he ’. . 3 ’;  ‘3 r o t .. c J ’ l ’ r t  I o~ the model to : t t I . .l it .i to s tabi l i ty, then

ir~~ p .o ’, : t ’ i ai int o  the rrr.,001 , continuirto to uI.erate

J r  a , u f ’ I ’ic io r t t i m e  to o . i .1 . 1 W  currents to t r a l i r iu l t O t I t d l —

~~~ m at or l  aT , Oti  s u t r e q u e n t l  . r ’ r .’t r’Ie v Tr i f  and mearur i  nc~ t h e  p 101.0—

i~na l ,~.’ :  read er of the r i av .i a L l  on channel . A pe r cen t i l e

~~ :.~~~~~~~~:
‘ CUr ’f ’ I ‘ :1 1 t ’t lli f ld III 1 1  ‘ .t , . : t t ’  U t i f f {l e  quant i t ies  w oo then made

e l o i s e  i i ’ mo t o r ’  I al t j :t  0 bution in f l i t .: TO .OeJ  agreed .... t t i . l  f’ .’ t e t e t ’ i  ly

‘he  I t  ~~ty i . e.

~~~. ~~~~~~~~~~~ w I t h  a : ; l e .l i f ’ i c fr av i ty  of about 1.O~~
’) and fI ’aded

.0 .30. ~, ‘is S a ‘1 ’~~n.’’~~h .;c reer : a l i t !  ‘be retuir ie (i  on a 35—mesh screen ,

Ate ~‘: tt a ’r i a l  I loo l it  the model to simulate J i a tu t ; / 1c  sed iments .

wi ,: mixed w i L l  w; for in a l ard: in the ropar t  10 0 0  of

t ’r .terO g i l : 0 r i i t .e ar id 9” perce n t . water by v . . l l ~~rK ’ and subsequently

‘I f~~ ~ ‘ i 1 ,0 t . t ttt tfl(’IiICl t . hta .ui h a 1 or ’l’ur tted i n j ect i on  p i j o  . :ur p en led

~~~~~~~~ 18 In .  at . ova the center line of the navigation channel. The

Li d. I ci ’ was di’,’ i l e I i  Int l two sections aS ‘,hOwfl in Figure 2 for 

-

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
‘
~~~~~~~~~~~~~ 
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le t :, ::’ n~~ t i t  ‘tt:. l Ceot ,I ’i.’li purposes .  The I t d W n st ,r e a m  sec t ion  extended from

~.k , o up : ‘ :‘ Lm t ’ t I , I  of  ~hur d  sect ion 15 ( r ive r  mile 15) to the upstream end

C i ’ 1l~,..’ f j ( l N  ‘~y ( r i ve t’  m i l e  . i 9 ) .  The upstream section extended from river

:r.ile 1 ,9 to river mile 80.

The f i r s t  t t u ;t : ;  l 1 t i i I U i i Od in the model were for  the purpene of

:‘e r l f v i t e f  t r I l l .  ‘typ e c!ea r e r t r ’ l  shoalin ~ in the four  major shoal areas

( l i l t  all c i t  OtI , foü~~i: 1:111 shoal , .‘ axe ’in J - P oint—tlwann Point shoal , and

‘ x’:’n. po,!~~: — El o rmi 11 1 e in t  shoal ) l ’~ r’ e x ir t i r p~ 2 5—ft  channel condi t ions .

2o’ ter  :~‘v e r . l  t r i a l  tes ts , the f’ol .L o w i n f l  procedures were adopted ‘:nci

loll wad ‘ ‘c ’ ‘ ‘0 ‘~. r . The 0. X c i  war It er ated  for a minimum of 26 tidal

c’.o’les c:o ‘ L 1  ‘ . i r : a stable salinity regimen , then about 159 ,000 cc of

~~j 5 1 j ’ i ’  (in the  s L u r ’  r .’ described above) was injected into he model

: .,. e ’ i n -  . :e lected intervals  of maximum current in both the ebb and flood

~ire . i c , s .  .‘1t~~ut , 70 percent of the material  was injected through the

:~~ . ~~~~~~ c l i on  p ipe , and the remainiog 30 percent was injected

‘4 ‘ orc~ rh the oJ s J.reoJr . pipe . Twelve tidal cycles were required to complete
i

ne . : . e .:i~~
, ,.r , p rocedure . Nai l’ the material was in jec ted during the

w’: il ’.”::’ ‘ —r . . .u ’i ’  e r iods  centered around the occurrence of maximum flood

‘ o , ~~, arc! hal t ’ th e  material  was in jected during the intervening

‘ 5 ‘a’ ’,~~n1 or ’  p e r iods  11 . 01 t l r t ,d  around maximum ebb . Af ter  in jec t ion  of

‘ :.e o i l :  r O t a  was completed , model operat ion was continued for 27 tidal

:,“:Ii .es 1., :  . ‘t ’ r r t i t  rni . ven ’:er t t and deposition of the mater ial  by tidal current

~‘JocIe1 o te r a t i o n  was then stopped , and the gilson.3te deposited

ire “ .cr t  of the  t our major ’ shoal area:; shown in Figure 2 wa:; re tr ieved

cal : ‘ , .‘l ::red . The T t t r ’ c e n t i l e  d i s t r ibu t ion  of shoal material in the

°epor :: 1e ’Oel ‘ l O C a l ;  was c m J ut e : for both model and prototype , and th is

i :1 ,0 10 : Oei . wri in Table 1.

7. In o r A t i o n  ‘to measuring the channel quantit i es , the d i s t r i—

: , , t ior .  of :;keoct ’l i n g  material  from bank to bank in the four major shoal

U reos w’i:; rt ’r l ’ o r r l e l I  photuCr’o.p l i Iical lY at the end of the  test (see Photos 1

2 ) .  i ! , c O e  ph ot oi~r aI !i: ’. :111 1W the base sediment deposition pat terns

ro ’J were used to eval ua t e the deposi t ion patterns recorded during subse—

.tOTi t, disposal area tests. The agreement between corresponding model

‘ 1, 11 ; r totype percentile Itirl,ributiOn as shown in Table 1 wes judged to

— — —s--
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N 
be satisfactory , and the model was considered verified wI th respe:’~. 0 .

shoaling . It was also concluded that the crushed and graded g i l O a l  to ,

mixed wi th  water and injected into the model , would be trari s~.orte Je ar . :

deposited by model currents in similar fashion to the actual dirperoioo

and deposition of a major portion of the material dredged from the

channels during the maintenance process and subsequently rii:dlear. ,.e:) i t

the disposal areas.

Disposal Area Tests

8. All tests were conducted for mean conditions of tide , sa1ireit~1’ .

and freshwater inflow described in paragraph 3. The model was operated

for a minimum of 26 tidal cycles to obtai n a stable salinity reCi::, ea ,

prior to start ing the disposal area tests.  The gilsorritc’—w at e ; ’ m i x t ., ’ c’

was adjusted in a tank to obtain 10 percent gilsonite and 90 percer~t

water by volume and subsequently dumped at surface depth into the di. ’-

posal area in the model to simulate prototype pipeline disposal opera-

t ions . The quantity of gilsonite dumped into each disposal area was

based on: ( a )  the annual prototype shoaling rat e for the adj acent oh:’..

reach as shown in Tables 1 and 2, and (b) a sufficient quantity of

gilsonite to ensure satisfactory detection by photography . The total

quantity of gilsonite needed for satisfactory evaluation of the Tribel.

shoal area was determined by trial and error , then the quanti ty used for
tests of other shoal areas was determined by the percentage relationt hI l

of the respective annual prototype shoaling rates to the Tribell shoal

rate as shown in Table 1. The rate of dumping in each area was deter-

mined by the daily prototype dredge—advancement rates for the individual
areas as shown in Table 2.

9. In order to accurately introduce shoal material into the model

in a simulative fashion that could be repeated exactly from test to

test , the following procedures were developed. Small diameter rods were

set along the center lines of the disposal areas at distances equal to
one—half the length dredged per day as shown in Table 2. One—half of
the tctal amount of material required to simulate one day ’s dredging in

10

.,
~~~~~~~~~~~~ -



. 3 ! e e  sh o;tI being tested was divided into 25 equal parts and these amounts

wore . tOe ct ed  half hourly for one complete tidal cycle at ea’n h pin Joca—

i t :  turn . After  completing the dredging simulation , model operat ion
w ; ir ’ ’ n t i nued for an additional 25 tidal cycles to permit the tidal cur—

; ‘s ‘ r .rlT le time to disperse the dredged material . Upon completion of

:s the model tide generator was stopped , the model water was

I ’ l l !  at about the elevation of high water , and 8— by 10—in, vertical
;“tjho were made to show the dispersion limits of the shoal mate—

o ak . These photographs were used to construct large mosaics of the

‘.rea being tested and were subsequently compared with similar mosaics

I::. a ” ’  u r i t ’eg model shoaling verif icat ion.  The two large mosaics ( disposal

:~rca0 versus verification ) were compared to identify zones of heavy ,

t ed ium , and lifht deposition of the dredged material released in the

: . : :‘sa i  areas . The surface areas of each zone of deposition classif i—

catIon were determined , and estimates of the maximum depth loss per year

in th e  disposal areas were made . It is pointed out that these compar—

son s ~nd computations are quite qualitative in nature and were made

wi th  reservation only ‘because an estimate of the useful life of the

;: ‘c’.; . ’re t disposal procedure was urgently needed. The amounts of material

Jl ’icell in the disposal areas in these tests were considerably more than

‘urets deposited in respective channel reaches during the shoali ng

~.1er ific; tt i on tests.  This was necessary to provide suf f ic ien t  material

to :‘et .i sf a c t o r ily  define deposition patterns of the material injected in

the ’ lisposal areas. In the shoaling verification tests , insuff ic ient

“ “ ‘r i a l  Wa: ; ava i lab le  to accurately define deposition patterns at sig—

t. i. f ’icant  distances from the navigation channel.

‘:r iben shoal reach

10. The Tribell shoal reach of the navigation channel is that

; .rt lio n of the James Biver between river miles 28 and 33 generally north

of IJc~ Island as shown in Figure 2 and Photo 3. The reach is divided

i n to tw o portions by a short reach of the channel that essentially does

rot : ; h o e . I .  The downstream portion , shoal A , extends from about river

r c , i i e  28.0 to about river mile 29.8, while shoal B extends between river

mile :; 31.2 and 33.0. Three material distribution tests were made for

11

- _ _ _ _ _ _ _



Tribell shoal reach: one for shoal A in which only the dredging of  toe

downstream port ion was simulated with dumping in the existing dispo:ai

area on the north side of the channel; one for shoal B in which ore2y

dredging of the upstream portion of the shoal was simulated with cI u” ire~
in the existing disposal area on the north side of the channel; and

third (plan 1) which involved the substitution of a ~40O0—ft—long di:.’ :.’

area to the south of the channel for an equal length at the downstr’i’ e.’:,

end of the existing disposal area used for dredging in shoal A.

11. Photo 3 shows the results of tests conducted in the model to

determine the effectiveness of the existing disposal areas A and b

cated adjacent to Tribell shoals A and B and about 1600 ft north OX ’ 001

parallel to the channel alignment. The results indicate that most of

the material dumped in the existing disposal area remains in the dls-

posal area and does not return to the navigation channel. A portion of

the dredged material placed in the downstream ~O00 ft of disposal are ’.: I’.

moved directly downstream and deposited in considerable quantity in

about 2500 ft of the Skiffes Creek navigation channel. Experiments we;’ :

conducted to locate an alternate area from which material would not

rapidly fill the Skiffes Creek channel or return to the main river na; 1-

gation channel. An equal 14000—ft—long area on the opposite side of the
James River navigation channel was selected for formal testing ; and the
results, also shown in Photo 3, indicate that material dumped in the
revised location of the ~40O0—ft section would either remain in the rel~-
cated disposal area or be dispersed into nonmaintained areas and not
return to the navigation channel. A major portion of the material dumped
in the remainder of the existing disposal area on the northern side of
the channel remains in the disposal area and does not return to the
James River navigation channel or to the Skiffes Creek access channel .

12. In order to get some idea of the relationships of the deposi-
tion patterns observed in these tests to the day—by—day deposition
patterns that normally occur in the estuary , the photographs for the
existing disposal area tests shown in Photo 3 were compared with the
verification test photographs shown at the top of Photo 1. The compar-
ison indicated that the der : ition caused by the dredging and dumping

12



s ’ 0’edure is insignificant with respect to shoaling in the maintained

c. ‘etnel as compared with the natural long—term deposition in the area.

i~~. In order to get some idea of how long the existing disposal

‘cr000 A and B will perform efficiently, the surface areas covered by

l i f t , medium , and heavy deposition (Photo 3) were determined. The areas 

‘red by each of the divisions were determined to be: light deposi—

A a , 14 ,500,000 sq yd; medium deposition , 2,800,000 sq yd; and heavy
.:eTesition , 2,000,000 sq yd. Assuming that about 60 percent of the

‘c.nual maintenance dredging of 82,000 cu yd is deposited in the zone of

;eavy deposi t ion , that port ion of the disposal area is filled at a rate

f approximately 0.07 ft/yr with a lesser rate of fill in the zones of

licht and medium deposition. The useful life of the disposal area would

a~’end upon establishment of the minimum allowable depths over the area

ast .ermined to meet ecological and hydraulic requirements. It should be

sa t e d , however, that at this rate about 111 yr would ‘be required to

euce the water depth by 1.0 ft. Sufficient prototype data could not

be found to confirm this filling rate. Additional tests should be con—

:cted in the model to determine the effects of the disposal areas

X’iii.ed to capacity on tides, currents, salinities, shoaling, and disper—

.Jon patterns. For example, the area indicated to be optimum on the

basis  of the above test results could be completely filled to some

‘I:; ruined condition that would exist in the future after many years of

‘ . .tireued use. The disposal tests could be repeated for the assumed

“uture condition to determine if changes in hydraulic or other condi—

t ions , as a result of complete or partial filling, would alter various

environmental factors.

‘100se Hill shoal reach

l~ . Channel shoaling in Goose Hill reach occurs in three sections:

C, a one—mile section between river miles 314.2 and 35.2; D, a 1.8—mile—

long shoal extending from mile 35.2 to 37.0; and E, an 0.8—mile—long

1:ection extending from river mile 37.5 to i8.3. A single test was first

made for the existing disposal areas which were all 1600 ft south of and

parallel to the channel. The results of this test (see top photograph

in Photos 14 and 5), which simulated dredging about 160,000 cu yd in

13



20 days , indicated that considerable dredged material returned to the

channel; therefore , various alternate areas were tested in attempts ic

locate more efficient disposal areas.

15. The first alternate tested involved relocation of the disr. .:’

area for shoal C to 1600 it north of and parallel to the channel. Th~
exist ing disposal areas for shoals D and E were not changed, and thi::

arr angement is referred to as plan 1 in the bottom photograph in Phot b ,

which also shows the results of the disposal test for existing condit~
for comparison. Material deposition in the channel was reduced but ro.

to the extent desired,

16. The second alternate tested, referred to as plan 2 in Photo ~~~.

consisted of relocation of the disposal areas for shoals D and E to
1600 f t north of and parallel to the channel. Again dredging the entire

reach was simulated. The results of this test are shown in the hotter

photograph in Photo 5, and the results of the test of the existing di.’-

posal areas are shown in the top photograph for comparative purposes.

Considerable material returned to the navigation channel , and it was

d i f f i cu l t  to determine which of the three disposal areas was the major

contributor.

17. Plan 3 consisted of relocating disposal area C and the down-
stream 3150 ft of disposal area D to 1600 ft north of and parallel to

the channel. Dumping in disposal area E and the remainder of disposal

area D was not simulated in this test. Dredging in the amount of
87,500 cu yd during 9 days was simulated. In order to evaluate the test ,
a similar test for the existing locations (south of the channel) for the

corresponding portions of disposal areas C and D was made . The results
of both tests are shown in Photo 6 , with the results of the test for
existing conditions being shown in the top photograph and the results of
the plan 3 tests being shown in the bottom photograph. Considerable
material returned to the navigation channel for existing conditions,
whereas essentially no material returned to maintained areas with the
disposal areas relocated to the north of the channel. Shifting the din-
posal areas for shoal C and the downstream 3150 ft of shoal D from the

‘ 
south side to the north side of the channel appears to be justified.
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18. A test of existing area E and the remaining 6300 ft  of dis—

s o r e  D was the n made and the results are shown in Photo 7. This

to’st simulated disposal of 72 ,500 cu yd in 11 days. Practically all

s’: te ; ’i a l  d e t o r i t e d  in  or near these areas remains in the immedi ate

v i c i n i t y  and ioer not return to the navigation channel. Therefore , it

1:; concluded t h at .  e x ir t i n i~ disposal area E and the upstream 6300 ft of

:i:;t c ,,;rel area D ar e  sa t is factory.  The recommended dredged material areas

r’ t.he Se Hill shoal reach thus consist of the exist ing disposal

‘ac;;;; Ii approximately the upstream half of the reach and disposal areas

ted to the u~ posite  side of the channel in the downstream half of I

.19 .  In order to get some idea of the deposition patterns observed

~te t u e  t es to  of the recommended disposal areas and the day—by—day depo—

J i o n  p ’i t t . r ’ n  that normally occurs in the estuary , Photos 6 and 7 were

“ ‘t ;, r: ’sirei ’i with the bottom photograph in Photo 1. The comparison indicated

‘ hut the area affected by the natural long—term deposition is confined

to 2000 to 3000 ft north and south of the navigation channel , whereas

the deposi t ion resulting from the dredging and dumping procedure is

:;‘reud over areas located much farther from the navigation channel .

he r ’ l ’ore , combining the day—by—day deposition patterns that normally

cc i .is ’ w it h  the deposition caused by the dredging and free—dumping pro—

‘ “ .ure caused a much wider dispersal of the dredged material .

‘P . In order to get some idea of how long the revised disposal

area wou]. u perform e f f i cie n t l y , the areas on both sides of the channel

t . r ’ei ’ l by the dispersed shoaling material were divided into zones

of lictet , medium , and heavy deposits (Photos 6 and 7). For the north

:ide (bottom photograph in Photo 6) ,  the surface areas covered by

~‘ ;ch of the divisions were determined to be 3 ,700 ,000 , 3,200 ,000 , and

2,000,000 sq yd , respectively. Assuming that about 60 percent of the

annual maintenance dredging of 87,500 Cu yd (about half of the total

annual maintenance dredging in the Goose Hill shoal reach ) was deposited

in the zone of heavy deposit , that zone would be filled at a rate of

approximately 0.08 ft/yr with a lesser rate of fill in the zones of

light and medium deposit. The area covered by the shoal material dumped

15



in the disposal area south of’ t h e  channel was: a’so divided l i e t o  sio.~’ , j

light, medium , and heavy dep os i t  (Photo 7). The ,:urf se ’ ’ ’ ale;;:: eo’.’ .’r~’ :

by each of the divisions were determined to be 12,100, JUf , ( . ,500 ,01,i) ,

and 2,~i00,000 sq yd , respectively . Ar :susriin~ tha t  ab ut 60 p’~’rrer:’ ot

the annual maintenance dredging of 72 ,500 cu yd ( t h e :  r u r n a i s i r o t  i c r ;. : ’

of the total annual maintenance dredging in t h e  P ose lu ll :;tecu ~ reac :,

was deposited in the zone of heavy deposit , that  zone wo 1J oi  h e ’  t ’ i l J e :  ‘f .

a rate of approximately 0.05 f t/y r  with a les sor rate of fill i:~
zones of light and medium deposit. At these rat es, 13 to 20 :jr’ w ~i ; s. .

required to reduce the depth by 1.0 f t .  Further tests s i m i lar  to .l” .oo:

recommended for the Tribell shoal reach should also be conducted for the

Goose Hill shoal reach to determine effects  of partially fill ire 1 tb~.

deposition areas .

Dancing Point—Swann Point shoal reach

21. Shoals F, G, and H are located in the Dancing Point—r’ws~ar.

Point reach of James River. Shoal F is about 1.0 mile long , ext ’T r~ X i : . ’

from river mile 141.3 to 142.3. Shoal G, located between mIles 146.5 a~,s

~~~~ is also about 1.0 mile long. Shoal H is about 0.8 mile long

extends from mile 147.7 to 148.5. The existing disposal areas are all

located to the south Of the navigation channel and as elsewhere are of
equal length to the respective shoal sections.  The model test s i m u l a t e d
an 18—day dredging effort to move about 331,000 Cu yd as shown in

Table 2.

22. The results of the test as shown in Photo 8 indicate that
most of the material dumped in the existing disposal area remains ~ r e t ia.

vicinity of the disposal area and does not return to the channel in sir’-

ni f ican t  amounts , except on the south side of the channel at shoal H.
This return to the channel was relatively minor ; therefore, it was not
considered necessary to test alternate disposal area locations l ’or th i s
reach.

23. In order to compare the deposition patterns observed in thI s

test with the day—by—day deposition patterns that normally occur in the e
estuary , Photo 8 was compared with the top photograph in Photo 2. The
comparison indicated that the deposition caused by the dredging and
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r ‘ ‘ c 1 . 5 ’  iS l i e S  L i ’ : :  A ‘s u e t ,  as.; , ‘ Ise I ’oa’l with ~~~ natura l i . c:e p—

te:~: , d ~’: edi t . 0  j f l  t . r 5 o ’  ‘ c ” ’ .

1:. ~ r.i ‘r~~. ’ ’:.’.~ ;is atc’ a ‘
~ 1un~ t . he ~” ’ir c .’a ‘~ill ç . ee ’ ’or ’r ;; e ’t’i—

t hee . r t  i ‘s . dc  t h e  . .  r’.h  5 :  ol ’ s~;a~~i e c ’ j  c overed  by the dis—

5 0 5 ’ . I . i 5 :.. . .’ j ~~~5 ::,s;t ’rial Wa: d i v  I lcs i in to .5 0cc: ;: 01’ L ight , ls e l l l ’ t , ao l

:~~‘o;. le:’ n t i s .  (~ j e t , ’  t ) . The , ,;‘l ”;cs e arc .”;. c’.~vcred by each of the

‘ . S ’ c’e c;u..’ si: ’ic at i o f l; 5  W ’ ’ ; ” ’ 5 .’5. ~ ’ i ’ t ; , l l e c  to he 12 ,000 ,000 , 5, 300 ,000 , a~;d

S c j  y i  , 50 p ~~‘ .‘ ‘ ‘a l i,’ . ~‘~;;, em I re ’ t:I;;t about 60 percent of the
.:. ; . .a;l s:.ai r .;‘Oua ’c.’ cif c .’1gir ~~ ~ 1 ’ .~~l , I J I J U c u  y’o is deposi ted in the zone

5 . ’ ‘c; ,’ ‘leOo si ~ On , ttcs;t. ;s,~ree’ i:s Al le1 at a rate a!’ approximately

i8 ‘s y r  
~~~. a io’:s ,.;cr z~uX of Xiii iii the zones al ~ip ht and med ium

2 ‘ t ; j n r ’; t ,e ’, :ihoat 13 y
~ 

woo:: be’ required to reduce the

:c~~t l c  b 1: 1.0 s t .  :“ .~~ ther t e s t s , similar to the tests recommended for

r i ~~e ~ ho’~ i r oach , c’ o I i  a ;  S . ’ be c.aeducted for the Dancing Point—

‘~~~~~ ,;, ; s e 5 .  st~ . a.i ; ‘~ ‘;icrc a:tc’!’ uetensc i reutiofl u t  minimum allowable depths

I:. .ki e  .ij S~ . ,:al ar ea.

“~~~re n;,i 11 s i  ret ~ticjUl r(’aOh

5. , a e o a l i i c p  in the Jordan Point—Windmill  Point reach occurs in

S e ct i o n s , J , h , and L , located between river miles 65.3 and 65.7,

‘e.2 and 67.1, and 6~. l~ and 69.0, which are about 0.14, 0.9, and 1.6 miles

t aco , respec t ive ly . The existing disposal areas used for the three

3 shoals sire all located 1600 f t  north of and parallel to the navigation

r’:.unreel sire ! separate tests were first made for each area. For shoal J

(.iisposal area 1), the dredging volume simulated was about 146,000 cu yd

:~~s ’ i. rep a 3—day period. In the test for shoal K (disposal area 2), the

11150; arei time were about 77,000 cu yd and 5 days; and for the test for

shoal L (disposal area 3), about 56,000 cu yd and 8 days were simulated.

‘j ests of alternate disposal areas for shoals J and K were made when the

fill rate in disposal areas 1 to 3 were determined to be somewhat higher

than found previously .

26. Photo 9 shows the results of tests using existing disposal

areas 1, 2, and 3 located adjacent to shoal areas J, K, and L, respec-

tively , in the Coggins Point—Windmill Point portion of the overall reach.
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The I’ ’: ’ s i t s ;  in ( 1 i : ’ ; e t . ’ t , hes t. most c t ’ he  rrs ’;tc ’:’rirsd s iu rsr , e’i in th e ’’ v a r ’ i rj sS; s i ’ —

posal ‘~~
,

‘ ‘ e ’ ’ e i t h e r  r e m a i n s  in the ’ s;r eses  ‘c i s ;  ‘t i : d e r s s C d  151 10

t i m ed a r e . ‘ ‘ e r : : 1 ( 1 ’: ;  10 1 r e turn  t, ’ th or ~siV !r ’ .’ t  i a  .s le ; s r c r c ’t  . A: ‘. 5 .  ‘ 155,

t , h :e  t o t ’  r h c ’t o o r ’e .ph in Photo 9 int l  “ s i t e . ’ ,; t h a t  t h e e ’  zone ~~~
‘ mo ’o ’r ’ ;te se: —

~~~ 015 ~
‘1’ o’1i1 (11. 51 ’ sal 5 O ’ C s C  1 ( ‘ l ’ : ,0e55 the ri re v Irat i on ch annel si t,

le k , close rx ’urir ’i s;t ,Ior: V t b . .’ A l  , — : ; i  ze r . } e o t , .i’ r ’ s i r te , : ;h1 ’w~.”s th ’~r’ ve T,’

i t .t l e  O’ ;t,c ’ri ~~1. s .’’ , use .l II ’! terc ’zited i r e  t h e  ch a n n e l,  i ’h e test renal’ s

also ::i;’ w tb ’o dis ;r co: ;ai  sire s;  2 ( , ~u;s1 , b ’ ’w r i , ’, t , r .’ ”ejn b r a  lerr ir~~ P r :,’k ),

wh ich w.,1, e be used ‘b’ i ri rer ’ h r’ o”.iHrp ~ sJ’e ’l”e ’~1c) r ;5  in  5}’1rs’ 0~. ~l , r r ’ b ’ s ,’

;;. l€’s I “d ie because’ of he I mc i i  c’ited i’.;roo m( rs r e. 111r r ’ e t . . P rn .’ er I ‘ii

l l c r ’ r ’ i r s ;’ Creek (see center  } o t e e t r ’ .’ : ” s ;  I a  Photo 9 ) .
27. I r s  order to eva luat e  the ciel;’o~ i bl ur: a L t .er r s c .h ~~c’ r”j cs 5

t h e : : .’ t e n t s w i t h  the l’s,’— b y — ’ se’ ‘h e p o n i t i n ’ n  rat .tern A t ’ , 1: ’j rrs : ’;.l 15’ ( “ ‘ O r ’::

I r e  l I e ’ , ’ ess t, r; ’cry , the r ’h c . t o ~~r’sii ’ h in I b ,o~ ‘ ‘ 9 was; oun;rs .’ir’e f with 1. h ’ee h ’~ 
,r ’b: in ‘s hed ‘s . . t’} comparison indica ted  that  the depesition

‘ c r m; ’ e”h h ’  t h e e  ir edr ’i  op ‘trot ‘] u rn i ’  i 510 rocedure is ins ;i  cmi fican ’. a: COO—

1 0CC ! W i  i i  OC i:atu ’set. ~:rep—term 1i~~ o~~i t ion in the ares;.

~ 28. In c r j e l ’  t o  e st imate  how long the disposal areas wil l  pe r f ’cr r.

ePf’iciently , the ‘ireass covered by the dispersed shoaling material wc’r’e

eva .l use t , e ” j  t o  ident i fy zones of light , medium , and heavy deposi t ion

(‘s h o t , , 9 ) .  The sur ”:ee areas covered by each of the c lass i f ication s for
disposal area 1 (see top photograph in Photo 9)  were determined to be

‘ ,500 ,000 , 1, 1u0 ,000 , and 1400 ,000 sq yd , respectively. Assuming that

‘do I t  60 percent c t ’  the annual maintenance dredging of 146,000 cu yd
( s hout , 26 € ‘r’I’entt of the tota l  annual maintenance dredging of
179 , ’ , ( cu yd in the l r ” I ;w  Po in t—Windmi l l  Point  shoal ) is deposited
in ‘ h’ zone of heavy be,’r osit , that zone is filled at a rate of approx—
i rn ; e t . ” X y  0.20 t’t/yr (~~b cut. 5 yr/ft), with a lesser rate of fill in the

s u e ’s of l i T h I . r e n d  rrs ’ s, T um deposit. ‘s n;’ disposal area 2 (see center

r h o b r ’r ;i l b ’c in hint , 9), the surface areas determined for each classifi-
c a t I o n  W e r e  14 ,ioo ,ooo , : ,2oo ,00o , and 850 ,000 sq yd , respectively.
1 ; : : e e r s i r e g  t h at , sibo i t , hO percent of the annual maintenance dredging of
77,000 cu yd (about l;3 percent of the total annual maintenance dredging
of 179 ,000 cu yd in the Jordan P oint—Wind mil l  Point shoal ) is deposited

18
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sr , ‘h ~ :‘ see ’  c c l rie’’ .Lv”; t e b c s i t  iOn , b i c a l ,  .‘n r e c ’  is I I  L l ~ ’ i at a rate of approx—

:~. f t  /y r ’  ( ‘ c i  .r s t  ‘ yr/ It ) w i t h  a. lesser r~;.i te  o f ’  f i l l  in the
I 1.~ ’S 5 ’ 1 1’ ’;.’ Si  I I ’ S  1” ’ I i  1.1; d e c o .’: ;  i t . .  ‘ lee ’  :.;el l ’i ’S e c C .’ a reas  covered by each of

:‘ :es.ssi  f i o s e ’ i r e :  f r ’  ‘ tis ’,rns ;ai area 3 (:;e’c’ b~ t t om T}ee toj’r’riT h in

~ “)  ‘~ ;‘ I ’ ( .’ . s ’ ” ’’r lsO s : c .’ c t  t , c .c be’ ~,5O0,’o , 1,700,000 , and 1,200 ,000 sq yd ,
I.e. e~ 1.1’; ’ ’ 1 :~‘ . 

A;;: :ees ~ i s ’ tot b s i . n it  60 s e r .s e s ; ’ 01 the annual mainte  .. .u~ce

15.5  01 “ c C  .000 .15 ve t ~~~~~~~~ ~l r ce . ; ’ c ;e : re t  0 1’ the total s;r ;r iuo~ mainte—

:5”  r” ,fr i s . , ’ . l’H,OOO cu y l in the Jordan Point—Windmill Point shoal)

ire the .’ s .Tnee of ‘see ’si~~/ l e p , s i . t , 1.1 ;slt san e ’ is filled at a rate

‘ c s : ‘ r ’ ’ x m si ’ c l y  0 .02  ft /y r  (about 13 yr/ft ) with a lesser rate of fill

:5 . ’ ‘ ;re ’;e,s s I ’ 1.1 ‘1st and medium deposit .
‘ I , i’~~.~’~~1~;e of t,he s’e’Is.et, i vely high filling rates (and thus limited

c f ”  “ ive l iv e s)  f’ existiop di:seosal areas 1 and 2 , several alternate

I nn, (‘lisrered areas 14, 5, 30, and 31) were tested. Photo 10 shows

the r’e:’e. l t , : .’ 1 st : u:inp rroposed disposal areas ~ and 5 for spoi l ing

“ s ; ; , e ’ r j s c l  I ’l” ’r ‘~.;osii siren s J and K , respectively . In the top photograph

5’ 1 hot o 10 , disaossi, 1 sirea 14 is shown to be or the south side of the

‘i .”.s:rse’i street ‘t l c . i i ~ t~:e north bani~ of Windmill Point , while the bottom

S t  ‘ a”: s ’ s . :2 w: dis ;reoss al area 5 to be about 1600 ft south of and par—

to r s h ”.’ ” ! ’ ; r s ’ ’ c  ali gnmers t in the vic in i ty  of shoal K. For the test

i. i s eo ’ t : r  s ; ’  ‘o’ea 5, the h i  e1 ;—W si~ or channel along the north side of

.‘ L ’ . ~~~~~~ l” i ’ s~1 was fi ll eu . The results indicated that most of the mate—

r I sd dumped in spoil roa ms 14 and 5 would remain in the disposal areas or

5’ I i  :, r ’ e r ’ c ” :  1 re 1 ’  I :  1 :y r ,’ s i i  r e t a ined  areas and not returned to the navigation

‘.sb . ’~r~r :e1

tO. In ‘ rd:’r to  es t imate s e ’ ,’W l oo p  the proposed disposal areas 14

‘;r d  5 w~ n i l  ‘n or m ‘ t ’ f ’ i c L ” r e t 1 ~~, the area covered by the dispersed shoal—

“:5’ r’ial W s, : ;  d l Vj d e : ’ i  in to  zones of light , medium , and heavy deposit

I e ’ c ’ o 10). Thee . ‘dSO O ’; c O ( .’ areas covered by each of the divisions for dis-

posal s i r e ’; I c ( : ; e e 1.01 i b o r .. i ip r i i p ie  in Photo 10) were determined to be

1 , , ‘ ‘ c ( ~~ 14~o ,ooo , and 1475,000 sq yd , respectively. Assuming that

‘ 1 c 5 C ( ( )  r ” r c a ’ nt , of the annual maintenance dredging of 146,000 cu yd

‘ihcat 16, 1~ ’c ee~it , of the total annual maintenance dredging of

l79 , ( .c2o cu yd in  the .Iordan I’ o in t— Wif ldm il l  Point shoal ) was deposited
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in the  zone of h’. :avy d e l co , ; I t , ,  t ha t , zone would be filled at a 5 1 ’ ‘ ‘

approximatei ,y 0.17 f t/y r’ (about 6 y r/ ft ) w i t h  rj lesser r a t e  5 ’ f if l  I

the  :;oree ;; of l ipid and medium deposit  i s : . The sur face  areas  C o Ve ”

erich of the d iv i s ions ;  for d i  sp sal area 5 (see bottom oh t’ ’ :”r” r ;.

Photo 10) were det ’ ’r rs  i reed c , be 910 , 1 ) 2 , 1, 1450 ,000 , sin ’s ‘cOt ,000 sq

respect ively .  As;;urn i r e p  t he e t ab o u t , e Q  c ’ S ’ C C S e t ,  el the annual rs .a I

d r e dp i n p  of 77, 000 cu yd (about 143 percent of t.bc: t ,u t s d  a.TeflO ’ c]  n r c  15’ ’ -
nance dredging of 179 ,000 c u  yd in f,he ’ Jordan  I ’  i~ e t , — T I r o t m i l l  Poird S’s .0

F was deposited in the  zone of f e e ’ s i ~~j  deposit , th s .it zone w’ : 1  ‘so’ f i i i ’s~
a rate of n i c s ’ox ima ’te l’j  0.35 ft/yr ( r ;b e ,u t  3 y r / : ’ i , ) with a lesser r’s ’

f i l l  ire  the ::ure e : ;  of lipid , and medium i eb ’e z i t .

31. The results of the test of u i z r o c a l  1ir’ e”S; 3 in ’ :i  c’it.i: that

annual f i l l  r r e t ” e  of the aro se  was comparatively high , s i n c e  t h e r ”V  c’

alternate d i .s r c c ’ s a l  areas could ‘s usSibl y be utilized iV such s at i s T i c ’, e

strom: could be 1oe ’~i t e t .  Areas 30 and 31 (best shown in l ’ } so t c ’ 10) I c ’ —

o r a t e :  i ie the embavriere t south of the n se ,v ipation channel and ‘sn ot reals ; o: ’

Coppins Point were ‘.essted. The c.s redgi rep  of shoal L, 56 ,000 cu y’c r .

about 9 days , was simulated for both tests .

32. Photo 11 shows the results of tests to determine the effe ’s-
t iveness of exist ing disposal areas 30 and 31. The results indicate
that most of the material  dumped in these disposal areas would rests ~s .

the peree C” c I areas and only a small percentage would return to t h e e  nars’. -

pat ione channel .  Also , a small ~€. reentage would move into the secondac’:

channel separating tI’,e two disposal areas .

33. In order to get some ‘idea of how long di;;Icosal sea’ea: 30
and 31 would perform efficiently , the areas covered by the d !’. per ’~ e ’s
shoaling material were divided into zones of light , medium , and b e n ’ s e ; ~;

deposit (Photo i i ) .  The surface areas covered by each of the d i v i s i o n s
for disposal ar o s e  30 (see lef ’l, photograph in Photo 11) were deterneined
to be 8 ,500 ,000 , 14 ,~ ’oo ,e iot , and 2 ,600 , 000 sq yd , respectively .  A ssu ir s i r ;o
that about 6u f e r c e ” re t of the annuaJ. maintenance dredging of 56 ,(t.i(~ cu ic~:
( the  t ct ,nt I rtnre ~ ;.i1 m air ctes reru ’eesc ’ ci  r edpi  rep in shoal L) was deposited in the
zone of heavy deposition , that  zone would be f illed  si t,  a rate of ah cpl’ .’ .x_

imately 0.014 ft/yr (about 25 yr/ft) with a lesser rate of fill in the
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‘ S ’ S . ’ ’ .’ 01’ L “ s . f r io t an t i  eim e t e ’ ~ c c . e s s i  t. The surface.’ area:; cc c ’ver ’e c f by ‘. ‘r ie h of

~te  s i v i : i ’  s, : f r  his ; t c~~~~: ,’J ro a s t Ji (see r ’ i p hL  }e ( t, . c p r ’ s e l ’ b e  in F ’ i e u t o  11)

t o  be 3,100,000 , 1,0)0,000, ‘ d e l  2,n 1 ,000 :~ i :~‘1 , re—

:ve ’,’ . .‘c : s : c l m i s :p ‘ .h r i t, about .0 1 ’e r ’ c e ’ i e t  i f  t ,h,s ‘enn ;l s l r n s i i n t e r , s , e s .’

:s” :..ds ,c 01’ 5’ ,‘ ‘ c 
~~~~ pe ( the total ‘ d r e U U S ; .i 15 : 5;  i n tenance cJ r’edp~ re p I I

, shs c ’ a] 1 ) v ’~: i c c  051 to’ . i i r e  the zone ‘ ‘ t ’  heavy derco s  I ~ , , ‘ teat  zone w’ ’.u 1 ‘be

‘:0 sit. si ~“ c t , ” of  ap c .r c ’xj r n n i t e l s ’  , c ~ 10 f t/y r (abo ut  10 yr/ft ) wi’.h a

05cr ~“ d c .’ ’ ~ P “111 I r e  hi ’ ’, ’, ’ cr e e : ;  of l i rh t , e re c t  cs: . .’ . ) i u m  d e p o s it i o n .

H e r r ’  I r ig Cr’ n ’ i k ‘s~~ ’~~ :c ss ies rd., f’ s’” tp i c ’ S t S

results f’ e xi st i r e s  e c ” .’ l ;—w’ ’, .’ r ’  d i . : .rosal  methods in the

0’ O c S ,  P o l  r d — c d  i , ’ s r i  11 1 c ,, j 5 j t , re ach i ndicated that ,  consij erable mater ial

s r i  2 ‘ c . ; Jd  be ‘ ‘ ‘ n r ’ i e e i  i nto  h erring frock. The n e a x i r c u m

iman ,eci fi .11 .i no s ’r .j te  in disposal areas 1 to 5 was’. ccc rrej aratively

10: . v’ ;r ’ ,’ 5 , 5  1 e, ’tw ’ er e sc ’s  or 0.08 and 0. 35 ft sill : ind ica t ing  a rs’ ; r: i rnai

I ‘c’ ’ ;.:; ’ ’ ’ r s ’ ’: for I. ,. .’ i ’r esent  p; ‘ C b: od and ci r c le ’. .  An a l t e r nat e  aethod

W’OS. 1 0 . 1 ,: ‘‘ . j  t i : r ; t . 1 r ;vo lved  c s r ’ C c i f i  sir, a sediment tr ap  in the inside ot ’ the

I ‘.si ’eQ ire the r :stvio’it . i r e  ‘ h r t r ; r e e l  u n r i si te  the mouth of s i e rr i r e p Creek .

r sil I C ’ s  u ’s I t I ng .1 s’ e l b . ”:’ t . reps cou~ d be removed by hopper dredge or

5’ Oceans a r l  placed in e t i : ’ ;p o: ;sed areas fr om which it would not return

‘o the ::ycstem . ‘ i b e i S  u r °  ‘.se;:s should reduce deposition in N e r ’ r i r ip  Creek

‘ :501 x t , ” r e e t  the life’ of the disposal areas .

35. The ife c ,” I C I  Wi; : revised to include the sediment trap , a;; shown

‘s f J ’ . ’s, .: Cr” oshatched ‘ir~ ’a in Fi gure ~~, dredged to depths of both —35 and

— 2 5 s ”. .~,l w.  l I h ’ ,c ’e i i n r  tests usino the same techniques established during

‘ ‘ s . .’ v , ,’ r i f i c ’ l ,ion procedure str s ’I outl ined in paragraphs 3—7 were repeated

se i , c sr r s  ta r base t.e ’ : ’s t , condi t ions  and for bot h trap depths . The shoal

‘s , sjf ~ ’ c ’ j ~ ’j l  w,is’ retrieved from the navi gation channel between miles 6]. and

‘lb , and the vrj l uf l lf ’ ; ;  measured are shown in Table ~3. 
The shoal material

WSi: retrieved by sections selected to show effects of the trap on channel

s;henal I no in a 5—mile reach (mile 61 to 65) downstream from the immediat e

‘Iicir sity of the trap; in the four 1—mile—long secticns closest t o  the

re~’; ’j  in  a 7—mile reach upstream from the t r ap . In Table 3, in
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co: ’rit ie.’n t c . ’ volr.urees .; ‘ c i ’ materi al tr ’’dped  l ’re , ccs e each section for the t h r e e

S “s ill. lore :  ‘s ’ ‘ ‘ ‘ s  , ‘ s l ee’ s ’s ’ 1 ’,’ct  :s 0 ’s’ the e .’leanpes from ex i s t ing  to proposed

I ~.‘rs: tsi shown as irisi cc: , ~,hen ’ volume f o r ’  1’.I. opse : .;’2 d condi t ions  di—

‘d. . se .’ h  by ~h ’  vol ;usce I n : ’  ‘. ‘x ist !res , ‘ , c r c i i t i o n s  to p ive the percent change .

‘11 th the s e c t  scI lerot . I o;.s ‘t I ’ C ei f Cs d to ~ld. i i . mlw , s l ight ly more

cs ’ r r c l  5 ’ ;  ‘:5 1 ~0’I I re the 5—mile reach dowr i :; ’t . r ’es t .rs’; of the trap , i n d i c a t in o

‘sIs theat e ’i ’:!s ’te’sc ’rs;ore t, of the cross sect ion by ‘care st ru et ion  of the

w, ’ s s i , t  I r i ; .” s’ es;;;s ’ t h , c  net ‘ i ( c w I I : ’,t , r a am transport in the reach. Shoaling

in Ise “ “ a ’  ‘ c i , ’ ’ cent sec t i ons  was reduced by the tr ’ a f  by a total amount

“i] ss:sst ‘.s ’r u a !  t o  the . ‘s ’ ’s ’c ’ :dt ion  in the t,~’s ts ., . fle ’pccs’i I l o re  in the 7—mile

05 ; ’ tc’esus sec t ion  u’ .: CC. ’ Sj U c .S e c .i sli pht ly more than the increase in depo si—

w r : s t r u ’cc . The mos t. sisal ‘leant effect of I ” e s c e i ’; in ’s l  the trap to

— ‘5 ft  ;‘ .. ~ w’;r 1.1’:’: increase ( ; ‘c], cpc , st 30 fcer ’:en ’ ) in depos i t ion in the

37. A:.’. s i rn ine i ’, tha t  ‘tbc ’U’t 50 percent ..,  or 80 ,000 Cu yd , of the shoal—

5e :1; t h e .: J o s” r ’ e, r e F’oint—Wir ectm ,i, ll Point shoal reach ‘ier:ecsits in the see—

‘ s.s aei ,l ’~eezet t c ”, the  l.cre , r c .,; ;ed trap , the :5— f t— deep  trap woul d reduce

C ‘ ;r i s e uSi .l cI. ,;r ’ e r e j  ~ Lu ’.ei .1 r:p by V percent or by about 12 , 511 cu pc ’s ,

r . J  the ~5— : ” — s e e s  trap would reduce channel shoaling by 21 percent or

10 ,800 Lu  yd .  The remainder of the annual shoaling in this  chan—

;1 .s still have to ‘be dredpeel and placed in disposal areas.

5e5 , r e e c , SLj u ’ s ;  of the 2”c — ) ” s , — d e ’:ep I rap would require dredging about

~ , D0 D ‘os p s , and deepening the tr’ ;p : to 35 ft would require removal of

ad I t  ‘ s e e 5 l , )e1 0 ,000 cu p c i , including deepening the adjacent channel

e c o r i , r s e i c .’ fe r : . :j b i lj t ,y of consts’uctirrg the trap will depend on

e’oxisrf ty of a 1’ ’ , ‘_ d ’ s ’ s r , disposal area for in i t ia l  cons t ruct ion  and

‘ c i i ,  d i ’s  r 5t,c , r ’si t , I ore of 1 , l e ’ s  t,r mc” , the effect;; of the trap on the fre—

‘e ’ ’ r e ’o,’ o f ’  ‘ 5  e lp, I r ep or ’ ‘r a t .  1’ re ; ; , the re , 1 sj t . Jve cost of dredging from the

n r a :  ‘ ‘o ’rn h sired w : th ‘Ir’ cdpi  re p f rom the c : ’ s e ’ e n r e e l , and other fac tors .  For

rem. .’. ’ r e : .  stated , ~[‘r , 1’ Is c o t . , in a posit i~~r; to comment on economic

t” a : ; i i c i i . i t y ; e s ,w. . v c ’r , it sr p c ears that a trap would not be j u s t i f i a b l e

arid t b , ; ’ the ,:rseull e i ’Ij t ,  l ies] , b e n e f i t s  of a 35—ft— deep t r i p ,  as c.’o s si lc s ’t i ’e c l

w i th  the I s ir s ’’  ‘or, c , c r n : t , 5 ’ s  ud d i  1 , 1  urea ,]. dredg ing required to nb C si n  that
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U c e  ) ‘ s  not in any event justify construction eel’ a fr’s. 11’, a 5 . .  ‘0.

. “~‘, ‘ s j f , ,” ~’ t t e ; i n  25 ft.
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PART I lL c P f I ” l U f I o r . h ;

~S. ‘he r ’ .’s’il trs ‘ I ’ tI ’s ‘0 1  . ‘ ‘z’er :ar :;e. I i e ’ s r c i n  : ; ‘ i s , i c ”o ’c . ‘, I , ’ s

‘ ‘ c  i ’ l  s .s, i, ’ : s e , s

I he J c c w s e , r t , re ;ca 11000 ‘f of the  ex i s t ir :p  :i: ’e’d cp ’ c l :sc ; e , t ,erial
‘ h i  :‘ r c c .e IS ’ t  1 area for the ‘ cribel] .  ;rh:or .iI r e  ‘a ch e  . ; b e n ,scold be rse c)ve ’ ’J
f r’ s’ , t h e e ’  north s I d e to the south side of the ’ channel tee
eli;’ I S c . ’ ; , ,’ s; er .e t er  is.!. :;;o ves;:e:1 1 .. l ’r’ c,c’i this s ets crc into the

~‘ F’,i S i c : :  c ’ t ’e(”k channel c c : ;  L d ,j w i , , ; 1 , I’ ’:; ,,,r ; of the ‘ii spi 55,,.

The :“ ‘r s : ; i i n c l e r ’  o f ’  the ex i sting Tribell  shoal di ;s 1co’ ;scl  sire ’s;
is an c:’ I’I’cctive disposal a r e a  and mate r i a l  ‘i e ei;,~~’’a th~ ’i ’ii i n

0cc’ ;; not e n  t . err: to the chia rer ee ’  1 c c c  other ms,iireta i flees ar ’esi , r
I S ;  any s i  cmi Ii can t quant i ty

t h e  est ir seri t ecl loss of ‘ie’ r c t ’ s e  in the ‘i’ r ibell .ohoal c i i spOss i J~
a r’ea.; is l e s s  than 0.10 Pt /y r . indica t ing  that .  the  areas
‘san U’: u t i l i z e d  at the ‘r’csent r a te  for r: :arsy yeas’s to
c’ r;a,’ ’~~ 111 c it  :s’lver , ;e l y a f f e c t i n g  the  hydraulic  or i :sper ’ —
sierl cresir’sto’t.er’i ;rti c ,’s of ’ the reach.

A .; d ue l  f i c an t  anuwe’t. os the material placed in the cl own—

;‘.LX’ e c ’oosc 11i . C50 f t  of the e xi zt inp  diseosa] areas in the Coose
if ill shoal reach returns to the navigation channel.

e. fbiIt ’t lre p, the downstream 9000 ft of the existing lou;re 21111

shoal r ’e;ie.”s :  disposal area from the south side to the
s, c o r ’ t b e  side of the channel would probably be benef ic ’. al.

‘tite ’ r’ .lai dumped in the revised location would either re-
niaire in the relocated disposal area or be disi ersed into

15’)Ue’se siitltained areas and not return to the nav...gation

channel .
1’. ~.:‘~~e~~i c ~1 dumped in the remainder of the exist ing Goose

Hill  shoal reach disposal area deposits in or near the
,5 disposal area and does not return to t i e C e  navigation

channel.

~~. The estineseted losses of depth in the Goose Hill disposal
stress  were also less than 0.10 ft/yr , indicating again
that the areas can be used at the present rate for many

pears to come .

f t .  ‘i c ,s ;t  of the material dumped in the existing Dancing Point—

;w sirere Point shoal reach disposal areas remains in the
vicinity of the disposal areas and does not return to the
channel.

1. The estimated annual loss of depth in the Dancing Point—
Cwann Point disposal areas was again less than 0.10 f t ,
indicating that the areas can be used at the present rate
for many years.
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Most of the mat o’ r i  Si dumped in cxi :;t .irig ‘
~~~

‘ I r I o : ’ ’  : ‘ i i . ’ —

posal area:; locate’! ‘‘a e i ther  Si t e ’  O f ’  t he ‘ ‘ t ; ’a~s’’ in
Jordan Po in t — WI r edmi ll .  Point shoal re’,ch e els’ s I as i s .  ‘ s.

areas and does n o 1 , re turn to the nay pot l ur e c ’ I e a r . r o

k .  Di :spessa .I area 2 in the J u s ’ ’ i r u e  P o I r ; t— W  I r’ec .irs i 11 J ul  a ’ ..‘ . , s
reach lu s t  do w re ; .;trermr from H err i r e p  Creek , . , : ; ‘ ‘ ‘ i wb~’ s.
dredging shoal K , is probably ure c lesi rab ie  be ’.s’ , sss ’ ’ol ’ t a .

f indicated large movement of mat er i a l  in to  l i e r r O r ‘

1. The estimated annual losses cot’ c :r ’ s , t h  in t h e  : ‘  vs. . s ” ’ ,:
five sections (d i seceersa l  rit’c~e : s 1 I.o 5) of t ,}1~,. 11 r ‘ c s ,  c

Windmill Point disposal sire s ,:; varied io’twc’en at a ’
and Q• 24Q f t  and indicate t h i s  reach to be the n:’ :’ ‘ s n ’s ’ -

ical with respect to c ont i n u i ng  l . r ’ c:sere t chaser ;’.,’ r e a l s , ’ ’ —
nance practices. Plans for an alte’r’risite disposal s d ’  re ’
for th is  reach should be developed , and n i u : ’e ;;Is r ’1 ’ :5 I  I ‘a.
of the disposal areas should be main taine ! .

rn. Most of the dredged material dise lear se’l  in to  ci
areas 30 and 31 in the Jordan i’o i r e t — W i r e . .th’iill P r in t  s’s. ’
reach would remain in the general area w i t h  str e i s ’e s . ip r , I
icant amount re tu rn ing  to the maintained channel .  T b ; :
est imated annual depth loss in U t ,!: areas woos
0.0 14 f t.

ri. Further tests should be conducted in the model to :‘ c ’
mine the effects  of f il l ing  the disposal areas to red s. i r s
allowable depths and subse~uently determine arcc ~’}; ” r e:til~
mate of the useful life of all disposal areas . For
ample , the disposal area could be completely filled
some assumed condition that would exist in t,lie~ futur”
because of continued use. The disposal tests c csu l ’ .i P’s
repeated for the future filled condition to d e t er m in ’ .’

s associated changes in hydraulic , salinity, shoalis:s , ire ’s
di spersion condit ions.  Estimates of environmental irsspaa ’
could then be made.

o. The annual shoaling rate in the Jordan Point -Windmi l l
Point reach of the channel does not appear large enc cseph
to justify extensive advance maintenance. Sediment ‘. r’r ~~ s
are better suited to rapidly shoaling reaches that cr I s e s c’ 1
be maintained wi th in  the normal dredging cycle . The re-
sults of the sediment trap tests indicated that the i s : I ’ 5 ’-
val between required dredging in this reach woul d not be
increased; however , the amount of material removed annu-
ally from the channel would be reduced somewhat unt i l  the
trap is filled. The large amount of material that would
have to be removed during the construction of the sedimeret
trap may create a more severe disposal problem than pre s-
ently exists with routine maintenance.
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Table 1

Shoaling Ver i f ica t ion

D i f f e r —
Annual Prototy’pe ence ,

Shoaling Model Shoaling Per—
.‘hou H crg ‘ t e f l o n  cu yd Percent cc Percent cent

:‘ : ‘ ib’ . ’ .u
l.fiIe ~

c O_ 3 3  82,000 11 3,650 18 +7

. ‘;se t i l l
Le ‘.—38 160,000 21 14,315 21 0

I ‘ c r: ’~ i r : p  f ‘ ‘ m t  — s ’w ; i r s r e Point
“l i e ’  ‘s e ’ ~~1ed 331 ,000 1414 7,290 36 —8

J~, e lan l o i s , ’ — ilindjnjll Point
h e ’ s “—12 179,000 214 5,075 25 +1

Total 752,000 100 20 ,330 100

Table 2

Prototype Shoaling Statistics

Approxi— Approxi— Time
mate mate Annual Required Length Volume

Limits , Length Volume to Dredged Dredged

River of Shoal* Dredged Dredge per Day per Day
. 5 ~ ’ ‘ s I h O ’ S ; ’  ‘h Miles ft cu yd days ft cu yd

‘Ir ’el ,e : ,l ,i 28—33 19,000 82,000 22 870 3,727

Goo:’. e Hill 314_38 18,950 160,000 20 930 8,000

Lansing  P o i n t —
‘wooer ; I n i n e ’s . 142’—1e9 15,000 331,000 18 8140 18,389

J a r d i n e  Pol r e t —

Windmi l l
feint 6:~—72 13,900 179,000 16 850 11,188

Total 752,000

* Th i s  column shows the length of the reach that is subjected to
:rhrea .l i n g .



TabJ e 3

E f f e c t s ;  u!~ Herr ing Creek iledimeret ‘i’ ra~ ox: t ,u s i 1 i~~,’

One— Trap Dredged to I r S j , 5  . “Ige
Mile Base —25 ft mlw — ‘,

‘
~

Channel Volume Volume ‘2
Sections cc cc Index* cc

L ’owre : : Uream

61—65 1750 1935 1.11 166i , ‘

A,t j  scent

66 630 560 0.89 ( J O
67 8{o 660 0.75 500
68 9140 y14o 0.79
69 1310 1190 0.91 1220

Subtotal 3760 3150 0.8 14 I’9” :’C 0.7 , ’

Proposed Trap 0 680 090

Upstream

70—76 3395 2920 0.86 3175 0.9~

Total 8905 8685 0.98 0iu’.~ 0 .9

Note : L im i t s  of trap are shown in Figure 1.
* Index equals plan volume divided by base test volume.
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In accordajace -~rith ~i~I 70-2-3, paragraph Gc(1)(b),
dated 15 Febr uary 1973, a fac s imile catalog card
in Library of Congres s format is reproduced below.

Boland , Robert A
Ev aluation of dispo sal areas in James River; hy d raulic

model investigation , by Robert A. Boland , Jr. ~andj
Will iam H. Bobb. Vfcksbu .’g, U. S. Army Enginee r Waterways

Experiment Station , 1975.
I v. (various pagings) illus. 27 cm. (U. S.

Waterways Experiment Station. Miscellaneous pap er

H— 75-l)
Prepared for U. S. Army Engineer Dist rict , Norfolk ,

No rfolk , Virginia.

1. Dredged mater ial. 2. Hy draulic model s. 3. James

Rive r . 4. Sedimen t. 5. Waste disposal sites. I. Bobb ,

William H., joint author. ft . 13. S. Army Engineer

District , N orfolk. (SeriL’s : U. S. Waterways Expe riment

Station , V i ck shurg , Miss. Miscellaneous paper H— 75—l )
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