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STUDY OF CF . .AT-1NEL ~EDIMENTS 

CORPS OF ENGINEERS: srn.r,iER 1972 

3ot~om sediment samples were collected from seven channel locations 

in the Chesapeake Bay and communicating :-ti ver systerr.s. The sampling 

format in"':olved. long cores (designated "L") taken at two nautical mile 

inter .. .,,-a.ls and surface samples_ ( designated "Sn) taken at one-half mile 

intervals. Exact sampling sites were specified by the Corps of Engineers. 

Long cores were collected using a hydraulic vibrating corer leased from 

Ocean Science and Engineeri9g Corp., Roc}~1ille, Md. Collection of surface 

sam:9les "t;.tilizea a Ponar grab or a three-foot gravity corer. Surface 

samples were iced in the field, returned to the laboratory where they 

were sie7ed through a 2 r.1I?l screen, homogenized, and refrigerated. Long 

cores -:-rere returned to the laboratory and stored in a "cold room." Four 

inch s~b~~~ples were cut from the cores, sieved tP..rough a 2 mm screen, 
,, 

"homogenized and refrigerated. 

\ 

~he following areas were included in the study: 

Thimble Shoals Channel 
Newport·News Channel 
Norfolk Harbor Channel 
Rappahannock Shoals Channel 
Cape Henry Chw..nel 
York Spit Channel 
York Entrance Channel 

Parameters Studied and Methods Used: 

Total Solids1 

Volatile Solidsl 
·chemical Oxygen Demand1 

Total Kjeldahl Nitrogen1 

Total Phosphorus2 

Zinc3 

.-

Symbol 

TS 
vs 
COD 

TKN 

TP 
Zn 

l 



· 1 

• .. ·.: 

Copper3 cu 
Lcad3 Pb 

Mercury4 Hg 

1. Determinations of % Total Solids, ·% Volatile· Solids, 

'lo Chemical Oxygen Dem.and, and Total Kj eldahl :Nitrogen were made as ·pre­

.scribed in "Chemistry Laboratory Manual, Bottom Sediments," compiled by 
. . 

The Great Lakes Regional Committee on .Analytical Methods, EPA (1969. 

: 2. Total Phosphorus determinations ,.;ere made using a VIMS 

modification of the procedure described in "Standard Methods for the 

Exam_ination of Water and Wastewater," 13 ed. (1971). One-half gram 

samples were funed with sulfuric and nitric acids. Digested sediments 

were re.moved ·by filtration and diluted filtrates were analyzed·color­

imetrically. Duplicate analys_is showed that this method compared 

favorably with the EPA technique for sediment analysis,, but consumed· 

much less time per sample. 
,.· 

j-;•· Zinc/ Copper and Lead were determined by. dige-sting one-~aJ.f 

. g~ sediment samples in concentrated nitric acid for 24 hours and were 
. . . 

analyzed by a~omic absorbtion spectrophotometry (Varian Techtron, Mdl AA-5). 

4. Mercury determinations were made by wet digestion and flame-

. less atomic absorbtion 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% KMn04, reduction with hydroxy1amine and 

stannous sul.fate, and analyzed using a Coleman Mercury Analyzer, MAS 50. 

· All weights reported in techniques of analysis are wet weights. 

Final results have been corrected for% Total Solids and represent dry­

weight concentrations. 

\._~ 
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San1ple Designation l.ey 

Area 

Thimble Shoals Channel 
Newport News Channel 
Norfolk Harbor Channel 
Rappahannock Shoals Channel 
Cape Henry Channel 
York Spit Channel 

·York Entrance Channel 

Sa!"'.1ple Designation 

Surfa~e Core/Grab 

TSS 

NUS 
(1) 
RSS -

CHS 

YSS 

YES 

Long Core 

TSL - . 

NNL 

E4oL, E45L 
RSL 
·cHL 
ISL 

YEL 
\ 

(1) 1;0 surface samples collected fr-om Norfolk Harbor. Data 

for this area is reported in Corps of Engineers Contract 

No. DACW-65-71-c-0047. 

All surface samples are numbered consecutively in a given_ 

area and correspond to identification on the enclosed charts. , 
-- ..... 

Long cores are numbered consecutively in a given ·area. In 

addition, long core subs·amples are identified according to the 

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

below mean low water (MLW). 

\ ... _ 
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\ 3 



', 

THIMBLE. S:iO..A..LS - S:.fil'ACE 

Series TS. VS ·.COD· . TP r.-i-:. ... ~ Zn Cu Pb Hg ___ ,. 
Jc. . o/o °lo ppm 

,,.... __ 
~.:.·- ppm ·ppm ppm ppm 

TSS-1 81.7 -.52 0 62 ·6 .... ,_. 3.92 T 21.37 .11 
TSS-2 81.0 1.27 .4o 3ll 157 7.55 T T .22 

TSS-3 75.1 1.56 .52 439 r-,,.,, 
G:C:.· J.7 .6o 9.15 24 •. 63 .• 13 

TSS-4 74.8 1.34 .46 379 
, r- ,, r.-.. __ _. 14.71 8.35 26.07 .• :t4 

TSS-5 77.5 . 1.15 .20 299 123 8.45 5.63 13.61 .12· 
TSS-6 · 69.7 2.55 1.38' 441 5;~ 28.59 7.62 20.97 .11 

-": ·""' TSS--7 . 82.1 · 1.25 .14 6o z:::- . 2.70- 4.80 17.38 .12 /7 

TSS-8 59.2. 5.99 1.49 444 5- -; ... -~ ·14.91 4~74 23.73 .25 
TSS-9 74.2 1.03 .21 258 15.: 3.50 T T .20 
TSS-10 51.2 4.42 2.96 500 1275 42.38 8.65 19.89 .27 .. 

TSS-11 72.3 1.14 .4Q 397 2~5 12.36 6.41 · 15.11 .11 

TSS-12 69.7 1.86 1.15 · 371 5, ... , . -... ..,, 21.08 3.40 26.52 . .31 .. 
TSS-13 54.7 4.27 2.63 46o 103-: 41.13 10._97 26.51 ~ .26 
TSS-11• 63.0 2.21 1.71_ 1131 710 14.05 6.32 10.73 ol5 

. · TSS-15' 71.3 1.27 1172 387 4,--';j.:.. 9.41 4.92 · 11.39 .17 
....:_ 

Mean 70e5 2.12 .96 349 41-:::.. 16.16 5.50 17.26 .18 
Std.Dev. 9.6 1.56 .91 134 375 12.48 3.25 8.62. ._07 

~ 

T = trace .·.·.: . .. 
. ·•,·; . .. . ..... . 

:., 

I' 
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NEWPORT Ifa1'1S - SURF ACE 

Series TS vs COD TP TKN Zn cu Pb Hg 

% o/o cf, ppm ppm ppm ppm . ppm ppm 

m'fS-1 . 63.7 3.79 3.15 547 844 50.9 12.J. 31.5 .ll 

NNS-2 45.5 5.76. 4.28 497 410 i;t-9-3. 17.5 47.9 - .22 
NNS-3 70.4 2.79 2.72 328 585 47.2 . 7.6 28.2 .12 

-~-
NNS-4 70.4 1.45 2.04 36o 424 30.5 3 .5 · 1_8.J .J.4 

. ~ l'lNS-5 61.8 3.48 4.43 532 1004 45.1 13.5 30.1 .19 
-NNS-6 70.6 2.02 J..4o 552 334 24.1 15.4 43.4 .45 

Mean• 63.7 3.21 3.00 469 6oo 52.85 J.l.6o 33.23 .21 
Std.Dev. 9.7 1.52 1.20 99 269 34ol7 5.19 10.77 .13 

--., . 

. ----

-~ 

'\:- . 
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RAPPAHANNOCK SHOALS - SURFACE 

Series TS vs COD TP TEN . Zn cu Pb· Hg 

'1o -o/o "fo. ppm l!.Plil _ppm. ppm ppm ppm 

RRS-1 50.5 6.05 · 5.87· 675 ll4o · 40.·49 a-.-44 · 14.27 .22 
RRS-2 48.9 5.21 5.3;i_ 697 1671 43.91 11.71 41.00 .28 / 

RRS-3 48.5 5.21 4.98 744 1473 31.17 10.99 18.6o .28 
. R_-qs-4· 54.8 3.67 3.37 571 1048 31.77 3·.34 13.38 .35 

RRS-5 54.7 5.22 3.89 553 1016 53.28 14.27 43.76 .30 

;~ RRS-6 55.4 4.98 4.08 470 1233 45.67 11.71 28.10 .12 
. ·,,. RRS-7 57-9. 4.69 3.61 535 · 839 42.34 8.64 33.70 

. RRS-8 56.7 4.13 3.26 562 ·981 43.4o 10.85 31.83 .12 

BRS-9 55.6 4.25 3.34 534 970 30.34 T 34.52 .09 
RRS-J.O 50.3 4.95 3.97 499 1239 33.57 4.63 10.02 .54 
RRS-11 50.9 5.22 4.72 5~ 1328 47.25 12.6o 32.55 .16 
RRS-J.2 58.9. 4.37 3.68 573 1176 · 20.75 7.91 T .18 

Mean - 53.6 4.83 4.17 580 ll76 38.66 8.80. 25.19 .24 
I 

Std.Dev.-. 3.6. .64 .85 82 234 9.16 4.13: 13.49 -13. 

T =·· trace .. 

~-' . 

,,. 
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Series 

CHS-1 

CHS-2 

Mean 
Std.Dev_. 

. -·: .,,.. ·• 

/ 

: .... 

TS -VS 
% "/o 

65.9 2065 
73.5 1.34 

. 69.7 1.99 
5.4 .·· .93 

,--.. __ _._, -

CAPE HENRY. 

COD TP 
"/o ppm 

1.47 462 
1 •. 41 420 

:1.44 44i· 
.o4 30 

•·: 

•,,' · .. 
' 

t.· ,: 

-! . 

. . ~: 

. ·~. 

SURFACE 

1-. 

TKN. Zn- Cu Pb Hg 
ppm .ppm ·ppm _PJ;lD'.l ppn 

643. 27.31 10.62 29.·58 .20 / 

179 11.33 4.12 17.00 ol2 

4il. 19.32_ 7.37 23.29 ~16 
328 lL.30 4.:60 8.90. .056 

.... , 

.. 
. · ...... 

-. ~ ... :_ ' .. : . 

· .... : ·. -~· 
. ·. ·.• ··;.., 

... -:- -~ ... ... : : . ·.:. 

. ·•.:. 

~ :-. . 

,· ;-. 

#·'' ·.-
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f!" -~.,.,.---::rrn--;~---·-------------:-----·----

·yoRK SPIT - SURFACE 

Series TS vs COD TP TKN Zn Cu Pb Hg 

°lo· % °lo :Pll!D. ppm ppn ppn ppm ppn 

YSS-1 66.9 2.52 2.05 437 747 22.4 9.7 13.5 .43 
YSS-2 67.2 . 2.46 1.74 528 533 33.8 8.J. 8.1 .21 

YSS-3 70.1 2.25 1.70 546 616 27.8 5.0 · 17.1 .12 
YSS-4 57.3 3.42 1.38 616 1059. 41.9 9.4 34.6 _.17 
YSS-5 63.3 2.69 2.54 620 710 37.3 B.o 15.4 .16 

✓-

YSS-6 65.2 2.11 2.02 478 578 26.6 4.7 21.8 .19 
· YSS-7 71.4 1.43 · .44 425 132 - 18.3 5.8 20.8 .15 

YSS-8 73.5 1.80 2.34 404 443· 26.1 5.1 13.0 .15 

t9\ 
YSS_-9 . 67.0 2.06 1.41 455 515 20.6 4.3 6.2 · .14 
YSS-10 69.1 2.00 1.53 ]99 565 26.0 5.4 26.8 .26 

· YSS-11 71.5 1.08 .50 446 J.84 10.8 1.4 ll.4 .20 
YSS-12 · 72.9 1.38 .45 425 250 21.8 . 5.9 7.9 .17 

: YSS-13 72.9 l~ll .53 334 227 21.5 1.4 7.9 .15 
YSS-14 70.4 1.81 1.36 421 388 22.1 4.9 19.0 .14 
YSS-15 76.8 o.6o .26 213 143 27.0 6.7 26.2 · .18 
YSS-16 69.2 1.58 -1.-04 868 549 30.0 6 •. 9 16.1 ."18 
YSS-1'{ 70.0 1.85 1.20 398 502 50.'( T . 36.2 .11 

I 

. YSS-18- -. 79.4 0.56 .24 362 226 12.6 T 12.6 .20 
YSS-19 66.o 1.99. 1.42 522 623 24.4 T 31.5 .65 
YSS-20 80.7 0.50. .22 136 73 ·T T T 

· :. YSS-21 75.1 0.80 .J.4 139 ·. 123 25.1 T 19°3. .12 

" YSS-22 77.0 0.54 .24 154 163 14.6 T 19.6 .18 
YSS-23 77.0 0.58 .15 116 155 20.-6 5.3 29.7 .07 

· -YSS-24 78.2 0.96 .28 276 263 19.9 1.8 10.9 .21 
I' 

· Mean 71.2 1.59 1.05 4o5 4o7 24.27 4.28 · 17.75 .20 
.. :· · .Std.Dev. 5.6 .79 .77 176 252 10.25 3.05 9.38 .12 

T = trace 

-

""--- .. , .. 
,_~ 8 



YORK EN'l1RANCE - SURFACE 

Series· TS. vs COD TP TKN Zn cu Pb Hg 

"/o "lo % ppm J?P.lll. ppm ppm ppm ppm 

YES-1 4o.6 6.24 8.67 679 1711 66.2 15.1 33.7 .27 
Yl!S-2 4o.o 6.66 6.80 766 2361 97.7 15.6 45.6 .18 
YES-3 42.5 6.40 6.02 766 2189 . 82.9 15.6 42.0 .19 
YES-4 32.1 7.41 '10.33 887 3254 56.7 10.1 6o.5 .3·6 
YES-5. 39.2 6.10 6.41 749 2205 54.7 10.4· 27.3 .33 
YES-6 32.1 7.52 7.90 881 2737., 83.9 45.6 44.5 .23 
YES-7 38.8 7 .69 . 6.94 563 2433 52.9 15.5 42.3 

.,,-...._ ... YES-8 41..6 6.42 6.83 898 2414 92.1 16.0 46.7 · .13 
.YES-9 43·.1 5.81~ 5.90 696 · 1992 87.0 17.2 47.3 .32 

._ Y.ES-10 46.5 5.54 5.25 623 1267 63.5 13.3 40.7 .06 
YES-ll 51.1 4.68 4.79 661 1789 41.8 14.6 22.8 
YES-12 
YES-13 61.3 3.39 3.32 388 1037 50.1 9.3 24.6 .13 
YES-14 47.3 4.82 7.09 630 .1815 63.4 13.7 37.0 .1.9 
YES-15 56.9 3.95 -3.89 467 1352 59.5 10 .• 3 .27 .• _6 ..• 12 
YES-16 66.1 2.g-r 2.98 483 876 45.8 6.5 ·_ 18.9 

, 
63.9 2.69 YES-17. 2.02 663 731 34.5 6.9 19.8 

YES-18 64.8 2.82 2.42 562 868 33.7 · 6.1 16.8 .10 
YES-19 71.8 2.16 1.55 489 582 23.1 4~4 3.0 
YES-20 68.3 1.83 2.76 551 476 · 31.0 6.4 14.3 .12 

~ YES-21· 66.2 1.61 1.14 549 573 . 31.5 4.9 16.8 .• 36 

Mean . 50.7 4.84 4.91 648 1633 57.6 12.9 31.6 .21 
Std.Dev. 12.9 2.01 2.25 · 146 813 22.1 8.9 14~7 .10 

... 

~ 

· ..... ,,_ 
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THIMBLE SHOALS - LOHG COP-ES .. 
•\. ~ 

,,,.· 

Series TS vs COD TP TKtl Zn· cu Pb Hg 
1o ;, %··· p:pm ppm p:pm ppm _ppm Pim 

TSL t,1-75 74.o 2.85 . 2.54 381 4o5 27.9 7.2 13.1 .07 ,, 

TSL 412-50 67.7 3.09 2.29. 445 572 33.2 9.0 16.9 .10 
TSL 55· 63.0 3.50 2.83 489 717 38.1 8.7 20.6 .13 

. 
-
TSL JL3 .,, -50 82.1 -~ .019 89 30 7.4 2.8 6.7 .06 

"TSL 55 81.3 .45 .o4o 98 57 7.3 2.4 8.8 .09 
,. 

TSL /fo4-50 78.9 .96 .23 298 145 13.9 5.3 ll.9 .oa .. ; 

-~ 
TSL .... i, 5.5· 82.1 .57 .19. 213 75 15.8 6.4 .5.3 .io. ·_ .. 

.. .. 

~ , .. . ' 
TSL JJ. 78.0 1.31 329 - 351 17.1· 8.3. :1•9 .10 ;r 5-50. 
TSL 55 · 65.5 2.20 1.89 237 327 19.4 7.9 8.6 .ll .• -

.-
: 

TSL /fo 6-49 77.7 1.88 1.29 414 335 26.0 _7.4 n.a .13-_. .. 

TSL 50 74.5- 2.ll 1.49 373 397 24.2 9.1 10.9 .12 -. 
TSL 55 71.8 2.63 1.81 410 441 30.0 11.1·:- 15.4~ .17 .. .-, . ... 

TSL /17-51 65.0 3.41 2 .• 3.9 4o4 675 41.0. 23 .• 0 20.8.. .io,,. 
.TSL 55 63.8 3.63 2.90 494_ 805 · 38.8 8.8 20.4 .25 .. 

.. -, . 
... 

Mean 73.2 2.08 1.68 334 381 . 24.29 8.38' 12.79 .• 12 
Std.Dev. _7;1 1.16 .90 131 249 n.22 4.85 5.28 
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NEWPORT NEWS - LONG CORES 

Series TS vs COD TP TKN Zn Cu Pb . Hg _ 

"lo "lo 1a ppm ppm ppm ppm ppm ppm . 
. .......... 

NNL fh.-52 63.6 3.53 3.29 lt82 51.9 8.6· 20.4 .13 
NNL 55 57.2 4.30 3.88 ,43 1011 46.5 10.6 24.7 .24 

NNL 4/2-1.Jo 76.6 1.09 .67 234 206 24.1 4.2 9.0 .08 .-· .. -
NNL 50 73.2 2.44 J..44. 374 231 ~ 21.1 7.0 18.2 .10 
NNL 55 72.9 2.63 1.61 .494 224· 26.2 9.4 17.0 .17 

mrr, 4P3-55 57.0 4.32 3.79 551 
~ -;--

1043 48.7 17.1 23.8 .08 

Mean, 66.8 3.05 2.45 446- 543 36.42 9.1£ 18.85 .13 
Std.Dev. 8.6 1.25 1.37 122 442 14.02 4.33 5.69 .06 
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;.• NOP.FOLK F.AF.30R LO!~G COE.ES 
·•·.r.. __ . ~ 
. - -~ . . . 

, ,.; . /, -··: •: . _,; . ..:. . . ·: · .... ~. .. . . . . ·• ···-' ,• 

.. "": 

Series 

E40L ffoi-44 
E4oL 50 
EltoL 55 

E4oL. 1/2~43 
E4oL. 50 
E4oL 55. 

.TS 

. 'la 

58.0 
46.4 
51.4 

51.9 
49.7 
55.4.· 

·. . ~- - 1·sr.·· . Jl.1 54 · .... - ~g O 
· L~ • 1f - . . · ;i • 

vs COD . TP 
<fo· 'lo ppm 

9.80 5.63 574 
7.87 8.82 787 

13.52· 18.00 462 

6.49 10.53 1£0 
10.oa 16.73 551 

7.00 .. 7.67 867 

4.25 3.84.· . 431 

TKrl 
p:pm 

1573 
2202 

3155 

1737 
2610 
1580 

804·· 
~ E45L 55 54.l . 5.82 798 . ll09 

....... ~--~ ... : .· .. ·-. : --.-~ --~·.. '°"'.-""''"-=-·-·":"• . __ ;. -- ~-:~.-:"' ·_. .. -.: ~ ·;-:,.:,"' ... :;~:; .. ~-,:;-i~--~~.:.. ,.__ - :• .... :,.,. 

·.:' .... E45L /12-50 .. . ·. 52.6 
- -~ . E45L: 55 , .. . 56.1 

4-~40. 4.6o· .. 566 .- - 1267 
4~6S . 5. 79. 554 ·. 1438 

Zn 
PP?:l 

394.4 
79.2 
73.0 

72.2 
81.7 
66.J. 

41.6 
97.5 

.·. ~- .. 

Cu. 
ppm 

66.8 
20.J. 

34.6 

15.4 
J.8.8 -
18.·4 

. 57. 4-: J.i.2 
53.2 23.·6 

: ~~ :.· :~~~~ ? : 
. ... ~· . . 

. ~•-' ., ~-- -. \ ...... 
----:·•o11tt,. 

~- : ...... " .. : .. 
•. , .-~-- •• ~~- : .. ..... -~ ,t .! 

..;..::.._:~ .. ~ -~::-. . ..... -. . 
_ .· .- .... - :~- :_ -.fl · 

Pb. 
ppm 

145~8 
~-2 

29.9 

. "; ·.·: ."' _ .. _ 

-- ·••.:_ · . 

. /·· 
Hg 

ppm 

I , •• • . J .: . • ~ ... """' .; '• • 
· .... 

. ;,: ·~ ·: : ··-: . ·. ·•· -
. ; •.: ~.-: .. : . ~- . 

. . . : : 

36.1 .J.4.. :--·. 
: ·-

39.8- ·_ .J.4 : ·'. ~;~.:;;·. ~ .·•·· 
30.6 .• 25 · ·.':.'.·-

·····- ,,, • • • J • 

31.2· ?-~:_ ·::::~-24 .:,,'.\_?{:>·.~~- _·· 
56 9 74 . -~>~ -~ ·_ . .- .· . . . . . . . ... ; . ' . . ~:: ~:· "";.::.,,•·. ~-- ~~ ~~~~..;,<! ,.._,_:~_,:"!""!"-: 

22.8 .:'. .. · .. ·.09·, ~:--,:,~~~···>:---:-~; . 
30.1 ·· ·., -· · • 22 -· -- ~, ?T, :: ·:'······ 

. -· ..:.·.·•-·.,.:-~•··•···.•·•&i---·. ,•. - • .. , ..... :-,,.,;;.~. -:' .... _ .... ~··;• :i•~·- :'".'.·'\.•' .••.. ·••-.:·~.,--•. .- .· . . . .. -:-;-· . . : .... ~· .... ,!11·.~:-,· ~ •.••. ,;::.,· .. ~ _,;.. ~-~-.. ;~~•!' ;.,'° : .... , . .:...: .. ·· 

1 • 

. E45L ffo 4-50 
... _, .... _,":, E45L ... 55 

·62.1 4.79 
.... 57-6. _5.87 . 

3.04 542 
5.57 .·· 545 

Mean 

Std.Dev. 
,- · .. ·.--.· .. 
. - . ~ . .. 

. . . "; . ; :,..' ,. ·.: . 
. . . . .. ~ - ., . ·,--:--~: . :. 

. .. ··.· ... ~ . 

----. 
· 54.4 7 .05 

4.J._ 2.83 

• '.r • .;. ••• -~ ~ - • ~-- • 

. 8 ~20· •_ ..... -596 

5.03 .. 141 
·-· ··:-:-:·. -: .: : 

. ,.. . . . . -~_\:.I::~.,:, . 
;~~ ~-·· .... ~;.: • : ~.. ~- • -. \. i.'.: .... ... . 

i .•• 
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RAPPAHA.1'1NOCK SHOAIS - LONG CORES 
.. 

.. 

Series TS vs COD TP. TKN Zn cu Pb Hg_ 

"lo 1o "lo ppm ppn ppm ppm ppn ppm 

RSL 1/1-45.5 61.3 3.83 3.32 568 890 36.9 6.4 20.7 .11 ...... 

RSL 50 76.3 1.56 1.35 361 302 · 16.1. 3.8 12.0 .06 
RSL 55 78.5 1.32 .94 209 2ll 15.0 4.7 u.9 .oa. 
RSL 1/2-47 64.6 3.37 · 2.87 508 708 . 39.5 8.1 18.9. .14 
RSL 50 6J..1 3.74 3.39 539 969• 44.5 11.7 21.1 .11 
RSL 55 63.9 3.57 · 3.27_ 497 838 32.7 6.8 ,19.7 :09 

~ RSL 413-48 47.1 5.63 5.148 · 741 1727 58.2· 14.1 32.0 .14 
RSL· 50 56.9 3.73 3.48 553 · 894 37.1 6.9 22.3 .u· 
RSL 55 66.9 3.07 ·2.29 434 641 35.3 8.3 20.7 -.07 .... : . . 

. 
RSL 1/4-46 65.9 3.09 4.55 456 1031 · 47.7 7.7 21.0 . ·.10. : .. 
RSL 50 71._6 2.27 1.52 391 354 28.2 10.1 18.3 .79 
RSL 55 78.0 1.45 .28 361 197 27.2 28.3 15.e- .07 

.. 
.. , ... 

RSL 115-45 6o.o 3.42, 3.32. 508 784 33.2., 7.6. 18.5, .· .07 · 
RSL 50 77.7 1.76 1.58 303 291 22.3 7.4 10.0 .07 .. 

RSL 55 78.9 1~29 .55 216 99 21.4 5.8 14.l .07 .. 

. . 
Mean 67.2 2.87 2.61 443 . 662 33.02 9.18 18.47 .14 . - ·-' .. 

Std.Dev. 9.4 1.24 1.50 141 
t-t\ 

432 11.89 5.89 . 5.38 .18-

.. 
: 

-·· .. . - . , · . ... 

. ~ . . , 
.... 

. . -

.. 

. ,•· 
7 ,/ •• 

. ·• 
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"\. 

Series TS vs 
"lo ·'lo 

CHL fF1-50 82.3 .99 
C-.riL 55 82.6 .65 

C-rlL 4fo2-4o 77.7 1.09 
50 78.1 1.09_. 
55 78.5 .94 

/"'., CHL 4fo3-55 78.7 ~90 

Mean 79.6 .94 · 
Std.Dev. 2.2 .16 .. · 

. .. ... 

~ . . .... 

.. - ,_; . 

•-i 

-~. 

·-,.., 
( 

CAPE HENRY - LONG COP.ES i .• 

COD TP 
"/o ppm 

.24 257 
.045 169 

.36 329 

.45- ·. 379 

.42·· '3i.8 

.• 49· 269 

.33. 292 -

.17 76 

'• . . . --- . ; .. ' 

. _ ........ ,-
' ,:·. 

·•· :.:.- .. 
. . ~ ..... 

... 

., 

..• 

TKN Zn Cu 
ppm ppm ppm 

964 J3.2 3.1 
62 12.8 ·8.8 

162 13.8 8.7 
169 12.2 5.-6 
127 · .10.4 5.2 

100 J.0.4 5.2 

264 12.13- 6.10. 
346 1.44 2.23 

~ ... :; 

--~- ·-

·- ' ~~ 

I . .~. _.,, .. 
..... 

Pb 
ppm 

8.4 · 
7.2 

7.7 
9~1 
5.2 · 

t 

Hg· 
ppm·· 

• 06 .. 
• 10 : .-

.08 .. 

-~..:.... 

16 .. ~.":'.- . . ·. ·::. . . 

- ····;· .,, '• 

• 09 ·< -~--
• 10. 

11.3 

8.15 
2.03. · .o4 -. ·.· ~ .. 

;-

-~·--• . .. 
·~ . .. 

. ~-

•J 

. - . 
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YOR.'!{ SPIT - LONG CORES ;:.·· •· 

'!, L.', .. .•· ., 
' . 

. . . 
~- , ;:, . . ,• ::,:· ' ,. ; 

' 

Series · TS vs COD TP T:KN Zn Cu Pb Hg ;, 
"I, . %_ °lo ppm ppm ppm p:pm ppm·. ppm 

YSL .. 411-61 69.2 2.27 ~1.94 432 485 24.7 7.6 18.2 .14 .. _ . . 

. ' ... .-· ...... 

YSL 4/2-57 68.7 2.52 1.99 501 585 . 34.3 8.7 20.0- .09 
.. : 

YSL 113-46.5 71.9 2.46 2.12 480 530 30.3 JJ..6 33.3 · .. 

YSL 50 73.2 2.;6 2.00 4ol 497 .11 
/ 

... 

55 70.3 2.54 2.22 462 542 26.0 6.8 16.3 .15 
..,,_, 

YSL .. 
, . 

.. 

YSL /fa4-47 74.7 1.26 ~55 439 229 17.7 5.1 11.2 .21 . . 
75.6 '4.;2 3 •. 14 345 YSL 50 357 25.1 11.9 18.2 .07 .· 

~- YSL- 55 . 72.1 2.28 1.65 1164 467 25.5 8.1 18.1 .12 
.. • . . ·.· .-

YSL 115-47 74.8 1.20 1.01 389 186 23.2 6.9 i6.5 .09 
YSL 50 71.2 2.75 2.12 427 531 30.7 7.7 20.6 .10 

.. : 

YSL 55. 76.9 2.00 1.86 370 397 21.6 7.0 13.0 .10 
- .. -·' 

YSL 416-49 77.3 1.29 .48 343 170 17.8 4.9 ·- 12.2~-:- • ·! 

. , . 

YSL 50 71.0 2.41. 2.12 416 451 27.3 7.9 20.2 ~ • 14 .. · .. · ~ : 
t,, ... •., 

YSL 117-48 74.5 1.80 1.64 132 276 · 21.8 6.6 30.4 .07 .. 
\. . 

YSL 50 67.2 2.55 1.85 369 296. 4o.3 11 •. 2 25.3 .12 
YSL 55 70.9 3 .. 85 3.07 358 399 -28.3 ll.. 7 22.8 .20. ,. . ·.,,-; 

... _ .. 
.. 

YSL /fo8-49 79.3 .76 3.39 238 88 14.1 5.9 20.6 · .06 
YSL 50 82.6 .4o .09 24 16 7.3 8.1 18.6 07 · 

~-
. . .. 

YSL 55 69.1 1.91 3.46 298 668 30.6 n.9 19.5 .11 

YSL · 4;9-51 76.7 .51 .32 95 612 14.9 8.3 17.3 .JJ.. ;• . . . . -~ . 

YSL 55 81.4 .67 .23 105 102 26.0 5.4 26.8 .05 ... .. 

Mean 73.9 2.01 1.77 371 375 24.37 8.16 19.95 .u 
4.4 1.04 188 7.56 5.62 .o4 

.~ ' -- . : 

Std.Dev. 1.02 227 2.32 

.. . ~. . .. : 

~ ~ 

,.: 

': 

.. . : .. : :. . 
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YOPJ{ ENTRftliCE - LONG CORES · · · -,_· · .. ··-~ ~ - .. ~:.; ... ... 
•, -~ ~·: ·. : . . ' 

..: .~ ~ ~.; 
-. .... 

... .! : ...... .· ~ .. 
: . ·.•.; ... 

Series TS' vs COD TP .. TKN · Zn cu Pb Hg 

'1a. 1, °lo ppm ppm P!)lil ppm ppm ppn·· - .. 

YEL 411-42 41.5 6.16 7.02 643 1567 6o.6 21.2 47.0 ·.33 ... 

YEL 50 50.9 5.02 4.59 686 1075 52.4 14.1 33.2 .10 ...... ~ --~ ' 

YEL 55 55.3 4.35 4.62 509 920 45.7 16.3 1£.8 • 10 ~,. . 

YEL 412-42 42.3 5.98 8.61 569 1533 64.6 18.1 30.6 .18 
YEL 50 62.6 3.69 4.14 470 804 34.1 10.8 24.2 .58 .. ~-,-
YEL 55 57.·8 4.13 3.66- 564 116 .. 42.4 8.1 27.9 .32. · ·:· . 

.. 

YEL f/3-41 4.94 4.86 __ 43.0 ;10 · 
. . 

50.1 520 1205 57.7 23.3 
-~ YEL 50 58.7 3.96· .37 415 309 44.6 ll.l 34.5 .28 . ,. 

. Y.EL if 4-40 55.6 4.02· 4.06 88· 1028 45.8 12.·3 39.6 .09 
YEL 50 6o.1 .4.41. 3.79 570. 1016 37.6 10.9 30.4 .08 .. •. 

;. '"> • •• 

YEL 55 61.2 3.85 3.76 585 1042 35.J. ll.9 23.8 .03 . .. i . 

YEL /fa 5-lw 73.4 1.79 1.41 294 36o 12.9 3.4 10.8 .. 05·· 
YEL 50 74.8 1.25 0.14 182 154 10.1 4:0 12.a- .09 . 
YEL. //6-32 .. 76.1. 2.05.: -73, "475 4o5 38.9 18.8 14 .• 9 _.39 
YEL 38.6 .. 79.2 4.39 1.23 356 174 17.7 · 12.2 39.1 .12 

.. 

YEL ffo7-42 71.7 2.32 1.90 437 362 26.4 8.6 .19.0 .17 . .-
YEL 50 76.9 1.83 2.70 139 103 14.2 8.6 17.9 .05· .. · • .. 

Y.EL 55 79.1 1.39 1.96 63. - 177 8.4 10.5 17.4 · .07 
~ 

YEL 418-47 79.8 1.30 .83 304 196 14.6 4.o 16.7 .08 
YEL 50 81.9 .87 .6o 90 92 7.3 4.7 · 19.2 .08 
YEL 55 69.3 2.80 2.44 367 427 31.9 6.8 19.7 .09 

Mean 64.7 3.36 3.02 382 622 
.. 

33.48 11.41 27.lT .16 ... 

Std.Dev • 12.7 1.6o 2.23 201 490 18.05 5.65 11.49 • 14··-:..: 
. ·- . . .. 

. . 
. . 

... 

,. 
. . :, .. 

-.... 

. . • .... _, ... .. 
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Key to Interpreting Figures . •;· .. 
. ,: · ...... ·_-;·y .· . 

The following f:..gur~s illustrate the spatial distribution of · · · 

parameters examined i.11 this study. :· .. -· . ·. ~· ··--: . 
I •J ,':,. 

Figures are labeled to indicate the parameter and the area. 

Horizontal. numbers iientify individual long cores from a given area;: 

vertical numbers ir.dicate the water depth below mean low water. The . 

actual concentration of the parameters on display is a function of 

the horizontal dista::~e to either side of each core axis. Use of 

connecting lines d!-e;:-:n at a 45° a.r_gle fran the horizontal distance to · / 

-~ the core axis adds a :n.ass dimension to the segments and aids visual. 

interpretation of·the figures. 

Comparison of -c:::.is data. with EPA ·•guidelines for open· water 

disposaJ. is achieve::. by using the enclosed trar..sparency. With the 
-·--,_ --

transparency overlayed on the figure, any chosen segment may be_: 

bracketed within t!:e app!'opriate reference bands. The broken lines on. 
. . 

the transparency coincide with the long core.~is. If a chosen segment 

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

· ~ exceeds EPA guidelines; if within. the bands, the concentration falls · ·. 

within allowable lirn; ts. 
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CONCENTRATION REFERENCE BANOS FOR EPA GUIDELINES TO OPEN WATER DISPOSAL 

... .·, 
·:·.·. ··: " .. ·· ';, ·_' 

.. , . ,. . ,' .. · 

%VS 
· EPA=6% 

I 
I 
I 
I 

I . ' . ' . 
r ., .. ,··: : . . :~. · : .. _:.: .. :·;_ 

I 
I 
I 
I 
I 

I 
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BOX=.5% 

·, ,;-::.'.,:'If ' • 

--------~:.. ___ .........__ .. .~ .......... _ .. '-••~-.,.'•~ ........... -,; .. . 

%COD 
EPA=5% 
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I 
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I 
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BOX=.5% 

/ TKN:(ppm) CAPE· HENRY CORES (CHU ONLY 
f 

1 

EPA~IOOOppm 
I . 
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I BOX= IOOppm 

.. 

.,,, 
~ 

,. 
~1:· -•· .:· 

%COO . TKN {ppm) 

EPA 5 °1• EPA 000 = 0 =I ppm 
I 
I 
I 
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I BOX= .1% I BOX=50ppm . 
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CONCENTRATION REFERENCE BANDS FOR EPA GUIDELINES TO OPEN WATER DISPOSAL 

· NORFOLK HARBOR CORES ONLY 
ZINC LEAD MERCURY (E 40- E 45 L) 

EPA =50ppm 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I BOX= 3ppm 

EPA=50ppm 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EPA= I ppm 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 

BOX=3ppm I BOX= .025ppm 

ZINC LEAD 

EPA 50ppm EPA= 50ppm 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I BOX=IOppm BOX= I0ppm 
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NORFOLK HARBOR LONG 
CORPS: SUMMER 

COPPER I BOX= 3ppm 
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An overview.of the results shows that the-greatest concentrations 

of nutrients and metaJ.s · occur in the surface sediments. There is 

evidence· of· a correlation between these high concentrations .. an~· th~ fact 

that in the surface sediments particle sizes are generally smaller anc;l . 

concentrations of organic materials higher ~han subsurface samples. 

Information as to the magnitude and spat~aJ. distribution of specific 

parameter concentrations are best obtained by reference to the tables· 

and figures within this report. When attention is focused upon each 

area separately with aJ.1 parameters discussed as a canmon unit, the 

following are observed: 

- Rappahannock Shoals Channel. - 75% of all surface samples and 13i . 

of the long core subsamples exceeded guidelines for at least : ._. .-

·---. .... 

•. s:' 

one parameter •. ·. · · . . . ~ ...,_,· . ' .. 

ThiID:ble Shoals Channel - 13% of all surface samples exceeded · · : 

guidelines; long core subsamples were all within limits. · 

- Newport News Channel - 50'%, of surface samples as well as· 50%. of ·: · 

long core ·subsamples exceeded guidelines.. Coincidentally, the long 

core subsamples involved were either surface samples or as in one 

instance, 3 feet below the surface. 

... 

- Norfolk Harbor Channel - More than 90% of long core subsamples 

exceeded guideline limits. No surface sediments were analyze~ . 

from Norfolk Harbor during this study • 

. ,, : ... 

Cape Henry Channel - All sediments analyzed from within this area 

were within guideline limits. 

York Entrance Channel -·67% of surface sediments and 33% of sediments 

tested from long cores exceeded EPA guidelines. 

....... 
:._-·'.. ,I 

. ...... 

. . 
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York Spit Channel - Only 8% of the su...~ace se,;iments from this· 

area exceeded guidelmes. All long core samples were within 

allowable limits. 
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Surface Sediment Samples Having One or More ... _ 

· .. ,• ·-· 

Parameter Concentrations Exceeding 

RSS 

//1 
2 

3 
4 
5 

EPA Guidelines: . 

TSS 

4110 
• 13,_ 

.:_ . 

NNS -. YES 

1/:r. 
2. 

5 

-4F·l· 
2 

.3 
4 
5 
6 
7 

YSS_ 

4fo4 ~; =· 

11~: 

. . .. 

-· .. .-. 

; : . . :, . 

. •-.-··· 

. -·:.-·--. 
. :- ·. - -: -- - -~ ·.. . 

.: ' ... 

_ ... ·. 

.•.,, . 
-< -

. '-
. •..,•: .. 

... 
. .. - :. ,· .. , 

•-.,·-: .... · .. ;- .-: -:: ... 
.. · :-~ . 

/ ~- . 

,·. 
··6 
10 
11 
12 

·. 8 

.9 
. : .. .' .. ·. ~ .:)_. :~.\ ) :, : ... 

. ::.-·· 

.. · :::1:·-:·; io 
. ---~ .. ;-.· . 

ll 
. :· _.,_ .-.• ;...__~· . 

. . . . . '~ ... 

·_,. .. 

l3 
14 
15 .. 

.-:-:-. · .. 
: . ~ ... "- . . 

.: .. . 
:: .• I • • ~ • • 

. ·-·.· 

---.;_:.:.. ·. ·. :~• :· 

tlf 

--LGng- Core Subsamples Havi.l"lg -One or More Parameter 
Concentrations Exce~~ing EPA Guidelines: 

RSL 

413-48' 

4-46' 

E-4oL 

ffai-44' 
J.-50' . 
J.-55' 

NNL 

· fl 1-52' 
J.-55' 

3-55' 

. -·· . 

·. YEL 
•• • : 4 ,•· ••• ··:. 

ffai-42' · · 
1-50' 

2-42 1 

,"':·.· 2-43 I . . ·. ,/ 

2-50' 3-41 1 

2-55' 
4-4o' 

E-45L · 50' . 

iFl-55' 55'• 

2-50' 
55' 

4-50' 
55' 

.' :_·_ ... 

.- .·· ... : -· 

~ . ... •. : . 

· .. :·: . 

... -: 
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Comparison of Mean Surface Concent~ations with EP~ Gui.delin~-~- ·. :~- ~:~ ·. 

EPA 
Guidelines 

X RSS-
o/o· 

X TSS 
'fr, 

X CHS 

-+·. 

TS vs .. 
% 

NA 6.o._ 

53 .6. 4.83 ·. 
8.33;, 

79.5 2.12 -
0 .. 

63.7 3.21 
·o 

69.7 

for Open Water Disposal· : ·:. .. .. ~. ,: 
. ~•: : 

. . ~,. ' . 

con··· TP . TKN_ Zn - · . Cu_.. 
npm 

_Pb ·.Hg • 

5.0 

4.17 
8.33"/o 

0.96. 
0 

3.00 
0 

1.44 . 

NA. 1000 50 NA 50 

·-:: ... .. ·. 
l..O 

580 1176 38.66 8.80 25.19 0.24 
75.001, · 8.33;, 

349 441 
6.67;, 

16.16 
0 

469 600 52.85 
16.67% 33-33% 

·o o· .. · 

5.50 17.26 0.18 
0 0 

ll.60 33.23 
··-·o 

Q.2]; 

0 

7.37 23.29 0.16 .. 

..... .·. 

•.•., 

. -..;(· 
~- : 

.. ~-­

....... -. 
,• . 

.. , ... 

I 1, · • .. 
1-99:,· 

0 O· 
19.32 

0 ·- .0 0 

.·.~ 

X YES 
"/a. 

X YSS 
"lo' 

50.7 4.84 
38.10% 

71.2 1.59 
0 :· 

X = Statistical mean.·_· 

4.91 
52.38% 

1.05 
0 

648 1633 57.6 
66.68% 61.90% 

4o5 407 
4-17% 

24.27 
4.171, 

, ..... 

12·.90 31.6 
4.76% 

0.21 
0 

Boxes identify areas whose mean concentrations exceed EPA guidelines'.· ·. 
for open water disposal. · . ., .. . 

-i· .... ' 

.. :• ... -..... 

, ;:, -
; -... ·_, 

·. '."'• :·.:. - . :~ ;,: · 

. - . 
. . . 

. ... . :.;_ .. •:· . ' 

Percentages reflect the proportion of samples collected. from a specific· . · · '; 
area which have concentrations exceeding EPA guidelines. - · · · 
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Comparison of Mean Long Core Concentrations with EPA Guidelines .' -~. 

for Open Water Disposal. . ........ ·-.. . . 
. .. ·-.. .,,. 

TS vs COD . TP TKN Zn cu Pb Hg 
% 1J'Olll 

EPA ...... 
Guidelines NA 6.o 5.0~ NA 1000 50 NA ·50 1.0 

X RSL. 67.2 2.87 2.61 443 662 33.02 9.18 18.47 0.14 
. ...._ 

'fa 

X 
.1o 

X 
;, 
X 
°lo .. 

X 
1, 

X 
'lo 
X 
ct/a 

0 6.67"/4 13-33"/o 6.671', 0 0, .. 
. . ~. 

TSL 73.2 2.08 1.68 334 381 24.29 8.38 12.79 0.12 .. 

0 0 0 0 0 0 
1' 

E4oL-E45L 54.4 7.05 8.20 59 1685 95.06 g3.87 42.68 0.27" ' ... •. 

50.00"/o 66.671,, 91.67% 91.61"/o 16.671, 0 ·-
. : 

NNL 66.8 3.05 2.45 446 543 36.42 9.48 18.85 0.13 
... 

., .. 
I 

0 0 33-33"/o 
• ,. cf_ 

0 0 lb.cl'° - .. . -. 
. ••. 

79.6 0.94 264 . ·. 6.10 8.15· 
-•· 

CHL 0.33 ·. 292 12.13 0.10 . . .. 
·-· .,_ . 

0 0 0 0 0 0 . ~ -. 
: .. .. 

YEL 64.7 .3.36 3.02 382 622 33.43 11.41 27 .17----0.16 , 
0 9. 52% 33 .331,, 19.05% 0 .o. -• .·.,.,~_:. · . . . 

.. -

YSL 73 •. 9 2.01.. 1.-77, 3-7-L -· 3-7-~ 24.3-7. .a .. 16 .... 19,. ~5-··--0 .. 1i, ··-
0 0 0. .... 0 0 0 

- - : : . ' -· -·· ·.• 
•.••• o\." · .. .. ... 

_!..:-",.·· . 
C 

·.-:·\·· ... . . 
.. •· .. 

X = Statistical mean. ·,-.,. ·.••- . ._ __ : . ~ :··:· 

Boxes identify areas whose mean (X) ·concentrations ~ceed EPA guidelines.·_.-~ .. 
for open water disposal. 

Percentages reflect the proportion of samples collected from a specific·: 
area which have concentrations exceeding EPA guidelines. 

. ··:. 

' . -.··.: . 

•, 
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