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STUDY OF CHAIMEL, SEDIMENT
CORPS OF ERGINEERS: SUMMER 1972

Sovtom sediment samples were collected from seven channel locations
in thé Chesa.ea e Bay and communlcatlrg river systems. The sampling
Tormet irvolved ;ong cores (designated "L") taken at two nautical milé
intervals and surface samples (designated "S") taken at one-half mile
intervazls. Exact sampling sites were speéified by the Corps of Enginéers.
iong Eores were collected using a hydraulic vibrating corer leased from

Ocaan Science z2nd Engineeripng Corp., Rockville, Md. Collection of surface

samples utilize a2 Ponar grab or a three-foot grav1tj corer.  Surface

'~ samples were iced in the field, returned to the laborauory where they

" were sievsd through a 2 mm screen, homogenized, and refrigerated. Lon

cores were returned to the laboratory ané stored in a "cold room." Four

inch subser mples were cnt from tbe cores, sieved thr ough & 2 mm screen,

’

»'hcmogenlzed and refrlgerated.v

" The following areas were included in the study:

. Thimble Shoals Channel
Newport: News Channel
Norfolk Harbor Channel
. : Rappahannock Shoals Channel
S - Cape Henry Channel
’ N York Spit Channel
' York Entrance Channel

Parameters Studied and Methods Used: . - Symbol
Total Solidst | T8
Volatile Solidst ) Vs
‘Chemical Oxygen Demandt ' COD
Total Kjeldahl Nitrogent C TKN
Total Phosphorus® o TP

' Zinc3 ‘ ' : n

-



scribed in "Chemistry Laboratory Manual, Bottom Sediments,

Copper3 e - ‘ R | Cu
Lead3 o | Pb
MercuryLl v , ) ) | Hg ‘

1. vDeterminations of % Total Solids,-%'Volatile'Solids,

% Chemical Oxygen Demand,‘and Total Kjeldahl Nitrogen were made as ﬁre-

" compiled by
The Great Lakes Regional Committee on Analytical Methode, EPA (1969.
. 2. Total Phosphorus determinations were made using a VIMS

modification of the procedure described in "Standard Methods for the

Examination of Water and WasteVater," 13 ed. (1971). One-half gram

:samples were fumed with sulfuric aﬁd nitric acids. Digested sediments

. were removed by filtration and diluted filtrates were analyied-colore,

imetrically. Dﬁplicate ana;ysis showed that this method compared

favorably with the EPA technique for sediment analysis, but consumed

" much 1ess time per °amp*e.

l

3 Zlnc, Copper and Lead were determlned by. dlgesting one-half

'fgram sedinent samples in concentrated nitric acid for 24 hours and were

analyzed by atomic absorbtlon spectrophotcmetry (Varlan Techtron, Mdl AA~5)

Y, Mercury determlnatlons were made by wet dlgestlon and flame-

"~ less atomlc absorbtlon spectrophotometry. One-half gram samples were

digested in 10.0 ml concentrated sulfuric acid for 24 hours followed by
oxidation with 20.0 ml 5.0% KMnO),, reduction with hydroxylamine and
stannous sulfate, and analyzed using a Coleman Mercury Analyzer, MAS 50.

All weights reported in techniques of analysis are wet weights.

Flnal results have been corrected for % Total Solids and represent dry-

' welght concentratlons. A —

e



Sempie Designation Key

Are2

Sample Designation

Surface Core/Grab

Long Corse

Thimble Shozals Channel
Newport News Channel
Norfolk Hartor Channhel

Rappahannocl: Shoals Channel

Cape Henry Channel
- York £pit Channel
‘York Entrance Channel

TSS

NTS
(1)

RSS

CHS
¥SS

YES

TSL -
NNL

Eyol, ELsL
 RSL
CHL
YSL
YEL
\

(1) Fo surface samples collected from Norfolk Harbor. Date

.- for this area is reported in Corps of Engineers Contréct

'No. DACW-65-T1-C-004T.

. . All surface samples are numbered coéonsecutively in a given

area and correspond to identification on the enclosed charts.

.7 Long cores are numbered consecutively in a given'area. 1In

addition, long core subsamples are identified according to the '

_core they came from and the distance (in feet) of that.sample'

below mean low water (MLW).



~ Series

TSS-1
TSS~2
TSS-3
TSS-k

TSS-5
. TSs-6 -

. TSS-T
- TrSS-8

TSS-9

. pgsS-10
TSS-11

Tse-12

TSS-13
. TSS-1h

. p8s-15

2 Mean .
" Std.Deve

T

TS
8107

. 81.0

75.1

- 7k.8

175
69.7

59.2

Th.2
51.2
72.3

. 69.7
54,7

63.0

L3

T0+5
9.6

THIMBLE SHOALS - SURFACE

ve. ~Cob- " TP

P

.52

1.27
1.56
1.3k

- 1.5

2.55
1.25
5.99
1.03
k. k2
1.1k

1.86

k.27

2.21
1.27

2.12
1.56

= trace -

2.96

%

o

Lo

52
46
.20

1.38
W1k
1.k9

ko

115
2.63
1.7

072

96

91

oom .

62
31

1439

379
299
L
60
Ll
258
500
397
371
k60
431
387

3k9

134

3 1]
i i

-
()

O\ \n

o
L Oy (W

= N

o
I \p o k)'
O\

|-
T~ =I\n

AN\ )\

)
I
Y

)
A

=
O

W
)

-3 .
y
IO

E

w
-3
|-

in

M Pm

3.92

Te55
17.60
1k.71

8.45

28.59
k.91

3.50
42,38

12.36
21.08
41.13

2 1k4.05

9.1

16.16
12.48

Cu

‘Prm

T
T
9.15
8.35
5.63
7.62
4.80
ho7h

8.65

6,41

3.h0

10.97

6032
4.92

5.50
3.25

P

ppm
21.37

26.07
13.61
20.97
17.38
23.73

19.69
15.11

26,52

26.51

10.73 .
"11.39 .

17.26

8.62

oM.

a1
.22
Ce13
ol

12
J1l

012

25
20

.27
edl
$31
26

«15
17

o



Series

NNS-1 .

NNS -2
NNS-3

NNS-4

NNS-~5

- .\NS-6

Mean

Std.Dev.

7

TS

%

63.7

45.5
70.’4‘

70.4
61.8

70.6 _

63.7

9.7

VS
%

3.79

5.76

2.79

1l.h5

3.48
2.02

3021
1.52

NEWPORT NI#IS - SURFACE

COD

3.15
4.28
2.72
2.0k
4. 43
1.ho

3.00
1.20

TP

ppm

54T
ko7
328

532
552

469
9

TKN
prm

8lilt

WMo
585

Lol
1004

33k

600
269

_ Zn Cu’ Pb
bpm ppm . ppm

50.9 12.1  31.5
119.3. 17.5  47.9
4¥7.2 7.6  28.2
30.5 3.5 18.3
45.1 13.5 30.1

52.85 11.60 33.23

3417 5.19 10.77

bpm

o I R

.22
012 :
Ak

29

45

.13



Series

RRS-1
RRS-2
RRS-3

. ERS-b-

. RRS-5
" RRS-6
~ RRS-7

RRS-8
RRS-9

 RRS-10

RRS-11
RRS-12

. Mean -
~ Std.Dev...

% %
50.5 6.05 "
48.9 5.21
48.5 s5.21
54.8 3.67
54,7 5.22
55.4  4.98
57.9. L4.69
56.7 4.13
55.6 L4.25
50.3 4.95
50.9 5.22
58.9  L4.37
53.6 4.83

3.6 . .64

T = trace .

RAPPAHANNOCK SHOALS ~ SURFACE

cop

4
5.87

5.31
4.98
3.37
3.89
4.08
3.61

3.26

3.3k
3.97

h.T2

3.68

k.7
c85

TP

675
697
Thls
571
553
k70

535 -

562
534

k99
5L8

573 -

580
82

TKN
Ppm
1140
1671
1473

1048

1016
1233

839 .
981

970

1239

1328

nyé-

1176
234

- Zn
.ppm -

“ ho.lg

43.91
31.17
31.77
53.28
45.67
42.3L
43.40
30.34
33.57
47,25
20.75

38.66

9.16_

Cu
_ppm

8.4k

11.71
10.99

3.3k
1k.27
11.71

8.64
10.85

)'l'o63
12.60
7.91

k.13

Pb

13.49

Hg
ppm opm
k.27 .22
.00 .28
18.60 .28
13.38 .35
43.76 .30
28.10 .12
33.70 -
31.83 .12
3h.52 .09
10.02 .5k
32.55 .16

T 2.8
. 25.19 .



.. Series

Pt : CHS-l .
- CH3-2 -
. Mean
Std.Dev. - .

-8

T35

69,7
. 50’4‘

lvs'

%%
. 65.9 |

2.65

© 1.34

1.99
.93

e

';i;hh ;
o) T

CoD

1.7
1.1

TP
Ppm

Lé2
k2o

M
30

TKN
ppm
613,
19
ki1
328

' CAPE HEWRY - SURFACE

b. Zn- ’Cu

. -Ppm  ppm
27.31 10.62

11.33 _:h.lz

19.32  7.37

“Pb s
Cpm

- Pro

29.58

17.00

é3.29 .
8.90 -

.20
.12

.16
2056



Series

- yss-1
yss-2
¥SS-3
YSsS-h4
YSS-5
. YSS-6
. YSs-7
. ¥ss-8
- ¥S8-9
YSS-10
. YSS-11
¥SS-12
" ¥SS-13
Yss-1h
¥SS~15
~ YSs-16
 ¥SS-17

. YSs-18- ..

. YSS-19
¥Ss-20

- ¥ss-21
| Yss-22

YSS-23
- YSs-2h

©  Mean
> .‘ .Std.oDeVo

TS
%

66.9

67.2
70.1
57.3
63.3
65.2
TL.b
73.5
67.0
69.1
1.5

T2.9

72.9
T0. 4
76.8

- 69.2

70.0
79.4

- 66.0

80.7
T5.1
77.0
T7.0
78.2

1.2
5.6

" T = trace

Vs
%

2.52

S 2.6

2.25
3.42
2.69
2.11

1.43"

1.80
2.06
2.00
1.08
1.38

1.11

1.81
0.60
1.58
1.85

0.56
1.99.
0.50
0.80

0.54
1 0.58
0.96

1.59
<79

COD
%
2.05
1.74
1.70
1.38
2.54
2.02
Ll
2.34
1.h1
1.53
«50
L5
«53
1.36
.26

1.0L

1.20
.24
1.h2
.22
Ak
.24
A5
.28

1.05
<77

TP
Ppm

437
528
546
616
620
478
425

Lok -

455
399
L6

hos

334
k21
213
868
398
362
522

136

139
154
116
276

Lo5
176

TKN
ppm

U7
533
616

1059 .

720
578
132

B3
515
565

184
250
227
388
143
549
502
226
623

- 123

163

155
263

Lot
252

'YORK SPIT - SURFACE

7Zn

22.4

33.8

27.8
.9

37.3
26.6

- 18.3

26.1
20.6
26.0
10.8

21.8

21.5
22.1
27.0
30.0
50.7
12.6
24k

25.1
1k4.6
20 .‘6

9.9

24,27
10.25

Pb

13.5
8.1
ATl
- 34.6
15.k4
21..8
20.8
13.0
6.2
26.8
11k
7.9
7.9
19.0

26.2 M

16.1.
.36.2
12.6

31.5

19.3.

19.6

29.7
10.9

©17.75
9.38

Ppm
43

12

AT

.16

. «19

15

.15
- el

.26
«20
17
<15

b

.18
18
11
.20

.65

a2

.18

07
21

«20

12



Series

YES-1
YES-2
YES-3
YES-U4
YES-5 -
YES-6
YES-T

. YES-8

IES-9
* YES-10

- YES-11

YES-12
| YES-13
YES-14
. ¥ES-15
. YES-16

YES-17

YES-18

~ YES-19

YES~20
: YES =21

" . Mean

Std.Dev.

TS~

%

%0.6
40.0
k2.5
32.1

39.2
32.1
38.8
.6
43.1
46.5
51.1

61.3
k7.3
569
66.1
63.9
6it.8
71.8
68.3
66.2

- 50.7

12.9

VS

%

6.24
6.66
6.40
Tl

6.10

7.52
T.69
6.42

D \O

L ]

YORK ENTRANCE - SURFACE

CcoD
%
8.67
6.80
6.02
'10.33
6.4
T7.90
_6.94h

TP
bpm

679
766
766
887
T49
881
563
898

696

623
661

388

630

ué7
483
663
562

489

551
549

648

146

TKN

ppm.

1711
2361
2189
325k
2205

2737 .

2433
2k
1992
1267
1789

11037
1815 .

1352
876

731
868

582
476
573 -

1633

813

7n
prm

66.2
1.7

" 82.9

56.7
5h.7
83.9
52.9
92.1
87.0
63.5
41.8

50.1
63.4

59.5
45.8

345

33.7-

23.1

- 31.0
"31,5

57.6
22.1

Po
Ppn

33.7
45.6
k2.0
60.5
27.3
bl 5
42.3
L46.7
47.3
Lo.7
22.8

4.6

37.0

27.6
1 18.9

19.8
16.8

3.0
14.3

16.8
31.6

k.7

bpm

27
.18
«19
.36
.33

.23

.13

.32
.06

.13
019

012

10

o Wd2

.36

<10



THIMBLE SHOALS CHANNEL-SURFACE  CORPS: SUMMER 1972

100"

(%)

VOLA]('OIL)E SOLIDS TOTAL SOLIDS
% '

COD (%)

TKN (ppm)

o 11 12 13 1




METALS: THIMBLE SHOALS CHANNEL-SURFACE
b CORPS: SUMMER 1972

Pb Ppm Dry Weight

1

Cu and Zn' ppm Dry Weight

10

i 12 13 14 b

AO-

;qf)gaM fig wdd BH .



NEWPORT NEWS CHANNEL-SURFACE CORPS: SUMMER 1972

(%)

100

-50.

VOLATILE SOLIDS TOTAL SOLIDS

(o/o)‘ . .

COD (%) -

. TKN (ppm)

TP (ppm)

NNS -

12



METALS: NEWPORT NEWS CHANNEL-SURFACE
o - .CORPS: SUMMER 1972

| 100

o .
1

" Zn and Cu ppm Dr_y"WéiE;hf




NNS - 1 2. 3 4 5

| Pb.‘vppm' Dry‘ Weight

METALS NEWPORT NEWS CHANNEL-SURFACE
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 RAPPAHANNOCK SHOALS CHANNEL-SURFACE  CORPS: SUMMER 197% o
~ ' : 100

(%) ’

s

(%)

VOLATILE SOLIDS TOTAL SOLIDS

"COD (%)

" TKN (ppm)

TP (ppm')

RS | 2 3 4 5 6 7 8 9 10 Il 12

_’.15_. -
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SURFACE
SUMMER 1972
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YORK SPIT CHANNEL-SURFACE CORPS: SUMMER 1972 00

(%)

VOLAT(IOI/.g SOLIDS TOTAL SOLIDS
. ANRE

COoD (%)
)
(6]

| TKN (ppm)

TP (ppm) .

YSST 2 34 56 78 9101 213146617 1819202 222324

£



(65)
972"

|
‘ .
|

—— By

prm— e 1
e

imandi I

_CORPS:. SUMME

"

“METALS: YORK SPIT CHANNEL- SURFACE

i L

-
L]

g 34 56 789I10I1121314151617 18 19202 22 23 24




'YORK ENTRANCE CHANNEL-SURFACE =~ CORPS: SUMMER 19%3__ PR
a . 100

(%)

(%)

* VOLATILE SQLIDS TOTAL SOLIDS

coD (%)

| TKN (ppm)

,_TP' (pprri)

YES | 23456 7891010121314 5161718192021



METALS
100 -

& & 8
| | L

Zn and Cu ppm Dg"y.\.Neighj :

N
7

- 10+

. YORK ENTRANCE CHANNEL'SURFACE CORPS: SUMMER 1972 -

'YES

I 2 3 456 7 89 o 1213141516 1711819202 ..



METALS: YORK ENTRANCE CHANMEL-SURFACE o
CORPS: SUMMER 1972

Pb ppm Dry Weight
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YE8|23456789|0"

,21'

jubley Kug wdd BH .

12 314 1516 17 1819 2021°



Series

TSI
TSL
Tsi,
TSL

‘TSL

TSL

. TSL.,

ISL
TSL

TSL

- TSL
TSL

TSL
TSL

#1-75
#2-50

5

#3-50
55

#4-50

#6-49
50
55

#7-51
55 .

. Mean

Std.Dev. -

25

#5-50
55 -

S
%

| T4.0

67.7

'63.0

THIMELE SHOALS - LONG CORES

1.16

VS  cop ’
%
2.85 . 2.54
3.09 2.29.
3.50 2.83
A8 .019
45  .oko -
.96 - .23
57 .19
1-31 -
2.20 1.89
©1.88  1.29
2.11 1.4
2.63 1.81
3.1 2.39
3.63  2.90
 2.08 1.68

090

TP

ppm
381
4h5

489

89

98 .

298

213

329~
237

halk

373
Lo

Lok
Lok

33k

131

RN -
ppm-

405

572
7

30

oT

145

75

351 -
327

335

397
Wy

675

805 -

381
249

'Zn-

prm
27.9

33.2
38.1

n =
O'G\
(o)

£F\0 0 OO Wy o

N

5513"00'1«:'9{:'00'0\,

.

4 o

n N
o o

..io.A'_., .

W12
Car

e85

W05

22



‘,'4«“'
Y
SN

~N - A
NEWPORT NEWS - LONG CORES -
. . ) - . '1”.’
Series TS VS COD TP TKN 2Zn Cu - Pb - Hg .
: % # % Pm Pm Pm Pm  Ppm P -

NNL #1-52  63.6

3.29 482 - 5.9 8.6 204  .13°
NNL 55 . 57.2 5

3.88 543 1011 L46.5 10.6 abh.7 .2k

67 234 206 241 L2 9.0 .08
1.4 374 231 . 21.1 7.0 18.2 .10
1.61 Mok 22k 26.2 9.4 17.0 . .17

7

NNL 50 3.2
ML 55 729

3.53
L.30
ML #2-4o 76.6 1.09
2.4
2.63
mT #3-55  57.0 L

32 3.79 551 043 18.7 1

~ Mean . . 66.8 3.05 2.45 446~ 543 36.h42 9.48 18'.85 | 13
Std.Dev. ‘ 8.6 1.25 1.37 122 4y 14,02 L4.33 5.69 _.06 e

ol _2308 A 008 . .‘



EhOL _'

O Ehsn,

<”~-'Eh5L
E1L5I-

Series -

#1-bk
50
55
#2-1;3
50
55.

ENOL
- ELOL

| tl-rox.
EbOL
, n.’-rOL -

0 pher fhresh

ElsL,

#2-50 "

- EbSL 55

#h-5o -
.55

Mean" R
Std.Dev.

ST—.

" 58.0

;Sﬁ.h:

e
e

52.6
56.1

62.1
_.5T.6.

| hOB:OI.:{ HAP.-;OR LONG CORE.: o

TS | » VS
4 4
9.80
Wo.4  T7.87

51.4 13.52°
" 51.9  6.h9

49.7 10.08

CoD
18.00

7.00..
b.25
- 5‘8»2- e
L.ho
ke
k.79 »
.5.871

7.05
M3 283

%

5.63

8.82

10.53
16.73

Te6T

Cglen
798

. TP
~ Ppm

574
187

k62

480
551
367

31

e M T

L.6o

5.79.
3.0k

5.5T .

8.20 "
5.03 *

55k

5k2

S5

‘--596'
KRS

K

Tom

1573
2202

3155

1737
2610

1580'.

ol
1103

1267

1346
1koo.
1685

664

3.2

P
39k b
79.2
73.0

72'2
81.7
60 l

66.5
20.1

'15;i:~
18.8
18.4

‘e 7

LI915 238

. 57. ’+“Z

63.0

95.06
95.41

43.8;

3)4. 6

1.2

23.6

20. Lt
.56 h 16.3.

.1h.69

145.8
Lo.2

29.9 .

36.1

31.2>ni
5.679

22.8 -
30. 1

216
‘272\.

1+¢68

33.81 .

39.8-. . '
30.6 e

ol



Series
RSL #1-U45.5
RSL 50
RSL 55
RSL #2-47
RSL 50
RSL 55
RSL #3-48
RSL- 50
RSL 55
RSL #L-46
RSL 50
RSL 55
RSL #5-U45

~ RSL 50
RSL 55
~ Mean

Std lDev.

RAPPAHANNOCK SHOALS - LONG CORES

3.83
1.56
1.32

3.37-

3.7h

3.5T7 -

5.63

3.73

3.07

3.09

2.27
1.45

3.h2.

1.76
1.29

2.87

” 1.2

CoD

%

3.32
1.35
-9k

2087 )

3.39

3.27.
5.8

8 &

3

2.
’+.
1

Ul '\
o\

[ ]
(AY)
o

3.32

1.58
«35

2.61
1.50

TP.
rrm

568
361
209

508
539
ko7

T

553 -
i3k

456
391

36

508
303

216

13
1

TKN

890
302

708

969

838

1727

8ok
6l

1031 -

35k
197

784
291
99

. 662
- 32

Zn

36.9

- 16.1

15.0

. 395

4.5
32.7

58.2

37.1
35.3

7.7
28.2

27.2

33.2.

22o3
ﬂol‘"

33.02
11.89

Cu

6.1
3.8
4.7

8.1
1.7
6.

.1
6.9

8.3

77
10.1

28.3

Tolt

Pb

20.7
12.0
11.9

18.9 .
o 2l.1
19.7

32,0

22.3
20.7

21l.0
1803

15.8

18.5.

10.0
k.1

18.47
. 5.38

Hg

a

.06

.08

A4
11

7

as

W10

79

.07 7;,'ﬂf

007 :
07

. e .

ab

a8 '



Series

CHL #1-50

CHL 5 -

CHL #2-ko
50

55

CHL #3-55

Mean -

Std.Dev. o

TS \'}

% %

82.3 .99
82.6 .65

T7.7 1.09
78.1 1.09.
78.5 .94

S T8.7 .90

79.6 .9k
2.2 .16

SN

CAPE HEWRY - LONG CORES ,

COD
%

.2k

v.ohﬁ
‘",35 :
b5
_ e
9

.17

TP

Ppm
257

169
329

379

348
269

33 202

T

TKN
bpm

96l
62

162
169

127

100

264

Zn Cu

k

ren

8.7
5.6
5.2

2
08 8.8
8

2

3.1

Pb

rrm

8.k
7.2

o

9.1

5.2

1.3

" pas
346 1.4k 2.23  2.03

26



| Series

YSL. #1-61
' ¥SL #2-5T.
YSL #3-46.5

¥YSL 50
YSL 55 -
YSL #4-b7
YSL 50
YSL. . 55
ysn, #5-47

" YSL 50
YSL 55.
YSL #6-1;9
YSL 50
¥sL #7-48
YSL 50
YSL 55
YSL #8-b9
YSL 50
ISL 55
YSL #9-51
YSL 55

. Mean | o
Std.Dev.

: oS

' 69.2

68.7

- TL.9

73.2
70.3

Th.7
75.6

_T2.1

Th.8
1.2
76.9

77.3
7.0

Th.5
67.2

70.9

9.3

82.6
69.1

T6.7

73-9

B S

VS
i
2.27

2.52

2.16

2.26
2.5h

1.26

L,s2
2.28

1.20

2.75

2.00
1.29
2.4

1.80
2.55

3.85

076

1.91

.51
e

2.01

1.04

YORY SPIT - LONG CORES

COD

%

bl 1-9)4

1.99

2.12

2.00

2.22 .

3.1k
1.65

1.01

2.12
1.86

18
2.12

1.6k
1.85
3.07
3.39

.09
3.46

-32

.23

1.77

1.02

.55

TP

ppm
432
501

480
Loy
hé2

139
357

1164

389
427

370

343 -

416

132
369
358

238
24
298

95
105

37

227

TKN

pom
485
585
530
ko7
542

229

3k5
467

186

531

397

170

k51

276
296
399 -

88

16

668

612

" 102

375

188

Zn Cu:
Ppm PP
24,7 7.6
3k.3 8.7
30.3 11.6
26.0 6.8
17.7 5.1
25.1 11.9
25.5 8.

23.2F 6.

30.7 7.

21.6 7.

17.8 L.
27.3 7.

21.8 6.

4.3 11

28.3 11,

141 s.

703 80

30.6 11

1k.9 8.

26.0 5.
24.37 8.16

7.56 2.32

.
W OFrPOV NP VO oO~wW

Pb

e

18.2

20.0-

33.3

16.3 .

1.2
18.2
. 18.1
16.5
20.6
13.0

12.2—
20.2

30.""

25.3
22.8

20.6
18.6
19.5

17.3° .
26.8

19.95
5.62

o7

.14 e
09

2

09
0L
10 '

Ak
» 007 .

A2

-11;""?:'72..-;‘

06
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Series
vEL #1-42
YEL 50
ML S5
verL #o-lp
YEL = 50
YEL 55
YEL #3-l1
/= YEL . 50
| . YEL #L-Lo
YEL 50
YEL 55
YEL #5-4%0
YEL = 50
YEL #6-32
YEL - 38.6
YEL #7-b2
~ YEL 50
i - YEL 55
o~ .
YEL #8-47
YEL 50
CYEL 55
Mean A

Std.Dev.

—

%'.

4.5
50.9

553

h‘203
62.6

57.8
50.1

58.7

55.6
60.1
61.2

| 3.4

The

76.1.

79.2

LT

76.9

791
79.8

81.9
69.3

6T
12.7

1.

YORK ENTRANCE - LONG CORES -

vs

%

6.16
5002
4.35

5.98
3.69
)‘"013

.ok

3.96

LP.OE |
L.

3.85
1.79

1.25

2.05.-

k.39

2.32
1.83
1539

1.30
87

2.80

3.36

COD
K
7.02
L.59
L.62

8.61
b1k

3.66

4.86
37

4.06 |

3.79
3.76

1.
0.1k

73,

1723

1.90

2.70
1.96

.83

.60
2.)‘*)4‘

TP -

ppm

63

686
>09

569
470

564

520
lns

88"

570
585

29
182

475

356
437

139

63

- 30k

90
367
382
201

koo

lTKN -'Zn
PR PPm
1567 60.6
1075 52.4
920 U45.7
1533 64.6
8ok 3Lh.1
1;6 . Lo,
11205 57.7
309 4k4.6
1028 45.8
1016 37.6
1ok2 35.1
- 360 12.9
154 10.1
Los  38.9
174 17.7 -
362 26.4
103 14.2
- 177 8.4
196 1h4.6
92 7.3
ko7 31.9
622 33.48

118.05

Cu,

ppm

21.2
14,1
16.3

18.1
10.8
8.1

23.3
11.1

12.3

10.9
11.9

3.4
L0

18.8
12f2

8.6

8.6

10.5

k.0

L7 -

6.8

11.41
5.65

B H

pm  pm

k7.0 .33

33.2 .10 . .
'h808 A 010 o z

30.6 .8 .
2h,2 S8
7.9 .32 T
B0 0 e
3k.5 .28 s
39.6 .09 o
304 .08
23-8 ) 003 A !
10.8 .05 ¢
1208\' : -09 ‘..-' »

9 39
39.1 - .12
19.0 ar -
17.9 05
7.k .07 . |
16.7 .08

19.2 .08

9.7 .09 |
2707 16

BEEY LU

11.49

228



Key to Interpreting Figures - AT 'r;;_q”“;¥l :

The following 1i;ures 111ustrate the spatlal dlstrlbutlon of

parameters examined in this study. ':L]~ P J’:f. ?@f?f --‘“*;"

Flgures are lsdeled to indica,e the parameter and the erea.

Horlzontal numbers iientily 1nd1v1eual long cores from a given aree, o

vertical numbers irdicate the water depth below mean low water. The~“‘(1'

actual concentration of the parameters on'display is a function of,z-ﬁ

the horizontal distance to either side of each'core axis. Use of

connecting lines drexn at a 45° angle from the horizontal distance to ~

the core axis adds a mass dimensicn to the segments and aids visual ;'t”"

-

1nterpretatlon of tne flgures.'

Comparlson of tzis data with nPA guldellnes for Qpen water

disposal is achlevea oy using the enclosed transparency. Wlth the 2,;ib

TTh—— .

e -

transparency overlajed on the flgure, any chosen segment may be

_ bracketed w1th1n the eppropriate reference bands. The broken llnes on;‘

the transoarency coﬁﬁcide with the long core. axis; If a chosen segment

. extends past the bands, the concentration represented by that segment

" exceeds EPA guidelines; if within the bands, the concentratlon falls e

within ellovable limits. I
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An overview of the results -ahOWS that the greatest concentrat:l.ons

of nutr:.ents and metals occur in the surface sed:.ments. There is

evidence of a correlat::.on between these h:Lgh concentrations. and the fa.ct

tha.t in the surfa.ce sed:unents part:.cle sizes are generally sma.ller a.nd

concentrations of organic ma.ter:.als hlgher than subsurface samples.

Information as to the magnitude and spa.t:.al distribution of spec:.f:.c -

pa.ra.meter concentrations are best obta:.ned by reference to the tables

- ’a.nd f:.gures within this report. When attention is focused upon ea.ch

fo:L'Lowz.ng are obs erved..

-

one parameter., o o f S

Thmble Shoals Channel - 13% of 21l surface samples exceeded 'f )

-

' a.rea separately with all parameters d:.scussed as a common u.n:l.t, the )

- Rappahannock Shoals Chennel - 75% of all surface samples and 13%

of the long core subsamples exceeded guidelines for at least N s

Te—— e

guldellnes, long core subsamples were all W:Lth:.n ln.m:.ts.

Newport ‘News Channel - 50% of surface samples as well as’ 50% of

'long core subsamples exceeded gu:\.dela.nes,. Co:l.nc:l.dentally, the long :

‘core subsamples involved were either surface samples or as in one -

7
[

instance, 3 feet below the surface.

Norfolk Harbor Channel - More than 30% of long core subsamples - |

. exceeded guideline limits. No surface sediments were analyzed .

from Norfolk Harbor during this study

Cape Henry Channel - A1l seda.ments analyzed from within th:u.s area

were w:x.thn.n guideline l:.m:n.ts.

York Entra.nce Cha.nnel - 67% of surface sediments a.nd 33% of sed:.ments

| . tested from long cores exceeded EPA gu:.dellnes. ;




P : . - . K

-~ .

- York Spit Channel - Only 8% of the surface sediments fram this

area exceeded guidelines. All long core samples were W1’ch:|.n

1llowable limi ) -
allowable limits. A
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Surface Sediment Samples Having One or More

Parameter Concentrations Exceeding

e

RSS

v #1

if 2 .

3 7

- y
e 5

-6 -

. 10

‘ 11 -

?‘ 12

<'v«Leng~Core Subéamples Having-One 6r More Parameter wfiAf'. '

EPA Guidelines: -

TSS ~ NNS ~ YES

#107 "#I 1

-

2
5

&5

EEBovowouwrbwm

=
&=

oo
17‘

_ ' Concentrations Exceeding EPA Guidelines:

-'RSL~
#3-L8¢*

h-46r

| E-40L

#1-kb

1-50"
1-55'

2-13"

ML

1-55'

3-55

2-50' . .
S 2-55"

OB
#1-55*
2-50“

55*

h-sot
55

#i-ser ke

1-50*

adpr

R T

ylhot
‘50'.:
55




~ - - S ‘\‘._:;..'_ ,
. o . :
COmparison of Mean Surface Concentrat:.ons with EPA Guidelme g i

_ for Open Water Dlsposal

s vs. cop ‘TP- TKN  Zn .- Cu..
% : ppm

EPA - L ST , . TR
Guidelines NA 6.0. 5.0 NA 1000 50 ‘M 50 1.0

RSS . 53.6 483 b7 580 |1176 38 66 8.80 25.19 0.2k i
iy, - 8.33%  8.33% 75.00%|-8.33%% . 0 - 0.,
7SS  70.5 2.12 - 0.96. 349 Wil 16.16 5.50 < 17.26 0.18

R MY

R/
o

WS, 63.7 3.21  3.00 U469 600 | 52.85 | 11.60 33.23 0.2k - ..
o o 16.67% | 33.33% 76 o

cHS < 69.7 1.99. 1.4 ML M1, 19.32 7.37 2£3.29 0.6 -
R T - R R T

R
o

Al
o

YES 50.7 4.8 4.o1 6481633 |57.6 |12.90 31.6 0.21
R 38.10% 52. 38% 66.68% | 61.90% o h76% 0

¥ss 712 1.59  1.05 k405 BoT 227 4.28 17.75-0.20 -+
e -0 0. bharg bsars o 0

T

A

X = Statistical mean;‘

R

- Boxes identify areas whose mean concentratn.ons exceed EPA gu:.del:.nes
for open water d:.sposa.l. e ' : c : .

T

" Percentages reflect the proportion of spmples collected fram a spec:.f:.c .

area wh::.ch have concentrat:.ons exceedmg EPA guldelmes. , _f',




e -,
-

™ . ) ’ ' - o ERRIRR
Comp_arison of Mean Long Core ancentrations with EPA Guidelines
for Open Water Disposal. .

et

TS VS coD TP TKN ~ Zn  Cu Pb - Hg
% I - oom 4

EPA . o R < Co
Guidelines  NA 6.0 5.0, NA 1000 50 N 50 . 1.0

RSL 67.2 2.87 2.61 L3 662  33.02 9.18 18.47 0.1k
.0 6.61% 13.33% 6.67% . o 0 . -
TSL 73.2 2.08 _ 1.68 334 381 2429 8.38 12.79 0.12

: 0 0 o 0 .o o -

E;_}OL-E%LA‘B’-}.LL 7.05 8.20 59 (1685  |95.06 '23.'87 42.68 0.27
. 50.00% | 66.67% 91.67% | 91.67% 16.67% 0

ML  66.8 3.05 2.b5 46 543 36.k2 " 9.48 18.85 0.3 il

3.33% 16.€7% . 0 L0 .

WL 647 3.36  3.02 382 622 - 33.43 1l.la 27.17.0.16 . .
o 9.52% 33.33% 19.05%° . 0 .0 - i

YSL _. T3.9 2.00 1.77. 37375  2%37. 8.16- 16.95--0.1L - - .

- —

RN N e IS L TR S IR TR RN
o
o

X = Statistical mean.

Boxes identify areas whose mean (X) concentrat:.oqs exéeed EPA g'vuideline's‘_;'f? -

for open water disposal.

Percentages reflect the proportion of samples collected from a spec:.fic R

area wh:Lch have concentrat:.ons exceedmg EPA gu:.delmes. _
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