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Dear Richard, 

Please find enclosed a copy of the data and analysis files for the project "A Comparative 
Evaluation of Physical and Biological Habitat Parameters at the mouths of open and closed tidal 
creeks in the Timucuan Preserve" (TIMU-N-028), components, 2) Heavy metals and organics 
(PAH) analysis of sediments and 4) Bioaccumulation of metals and organics in oysters that 
includes: 

1) First draft report 1999 (hardcopy only) 

2) PAH and heavy metals data for oysters (hard copy and Excel files on CD) 

3 )  PAH and heavy metals data for sediments (hard copy and Excel files on CD) 

Sandra has done substantial work and it is disappointing that we could not complete the analysis 
and provide discussion and recommendations. Perhaps you can work directly with Sandra to 
obtain a synthesis of these results. 



CONTAMINANTS IN SEDIMENT 
TIMUCUAN PRESERVE 

Several years ago, the NPS asked the USGS-BRD to examine the amount of 
contaminants in the sediment adjacent to Heckscher Drive. This was a portion of a 
research project to make recommendations about re-opening the creeks that had been 
blocked by the construction of Heckscher Drive. Hannah Mills Creek was completely 
blocked and Cedar Point Creek had a single small (36 inch) culvert connecting it with the 
St. Johns River. Prior to the roadway construction in the 1920's, both creeks were open 
to the St. Johns River. 

One consideration of reestablishing a connection for these two creeks was the 
re-mobilization of sediment that had built up in the ends (former mouths) of these now 
closed creeks. This abundant sediment would have received decades of run-off from the 
roadway and may have large quantities of heavy metals and polynuclear aromatic 
hydrocarbons (PAHs) in the mud. The heavy metals and PAHs could have come from 
fuel residue (especially lead, an additive to gasoline prior the 1980s) and transportation of 
various industrial products transported along Heckscher Drive. In addition, there are 
several industrial sources of heavy metals and PAHs(as a bi-product or waste product)in 
the immediate area of the Preserve. 

One of the goals of the USGS-BRD research was to determine if sediments and oysters 
adjacent to Heckscher Drive had larger quantities of contaminants than those sediments 
and oysters fbrther away from the roadway. Also, did sediment and oyster samples taken 
closer to the industrial sites (shipyards, power plants, etc.) contain higher levels of metals 
and PAH than samples taken at more distant locations? 

Sandra Fox, a graduate student of Dr. Clay Montague'sat the University of Florida and a 
contractor to the USGS, collected sediment fiom 12 locations and oysters from 17 sites. 
The sediment samples were collected during three seasons (spring, summer, fall) and the 
oysters were collected during the summer of 1998. The sediment sampling sites were 
concentrated within the area of Sisters Creek, Clapboard Creek, White Shell Bay and in 
the two closed creeks at varying distances from Heckscher Drive. The oyster sampling 
sites were the same sites as the sediment sites and also included sites in and near the 
Nassau River, Browns Creek,Fitzpatrick Creek and the Ft. George River. The oyster and 
sediment samples were tested for both PAHs and heavy metals at the City of Jacksonville 
Environmental Laboratory (Roger Bascomb, director) and at the University of Florida, 
Department of Environmental Engineering Sciences laboratory (Dr. Tim Townsend, 
director). 

The results of the testing did not show that being adjacent to Heckscher Drive caused the 
sediment or oysters to have consistently higher levels of heavy metals or PAHs, although 
there was some evidence suggesting that levels of PAHs within the sediment were 
slightly higher immediately adjacent to the road in one of the two creeks (Hannah Mills 



Creek). However, even though the site adjacent to the road in Hannah Mills Creek had 
higher PAHs than the other two sites in Hannah Mills, this site was not as contaminated 
as four other sites in the study. In Cedar Point Creek, the site furthest from the road had 
much higher PAHs than the two sites closest to the road, suggesting that the culvert under 
Heckscher Drive at Cedar Point Creek might be functioning to deliver contaminants 
further north into the creek. The highest values for PAHs in sediment were in the site 
located southeast of Sisters Creek (called "Sisters Dead-end") from an area adjacent to a 
spoil site east of the Atlantic Dry-dock operation. In general, it appears that the sites 
located in creeks that retained direct connection to the St. Johns River had higher PAH 
values than the sites in the creeks that were closed off by the causeways. The values for 
sediment contamination by heavy metals were much more difficult to interpret - no 
strong trends were apparent from the data. 

The highest PAH concentration in oyster tissue, by a very large margin, came from the 
north end of Pumpkin Hill Creek but some nearby sites on the Nassau River were below 
detection level. Although there were no strong trends in the oyster heavy metal data, 
there were three sites that were consistently higher than most of the other sites for eight 
of the ten metals: Pumpkin Hill Creek, "Marker 67" (in the Intracoastal Water Way) and 
the site at the confluence between the Nassau River and the Intracoastal Water Way. Of 
particular concern, and perhaps warranting idditional study, were the values for arsenic 
at these sites, which were an order of magnitude higher compared to the other fourteen 
sites. 

Given the data from this study, the simple conclusion is that the blockage of Cedar Point 
Creek and Hannah Mills Creek by the causeways for Heckscher Drive did not create a 
large source of contaminated sediments that should be of concern to the National Park 
Service. (A concurrent study by another graduate student at the University of Florida 
quantified the amount of sediment collected and suggested that the source of these 
sediments was likely to have been local, from marsh bank collapse, rather than from the 
St. Johns River.) While construction of new bridges or culverts to "re-open" these two 
creeks may mobilize large quantities of sediment, these sediments are not a concentrated 
source of contaminants. 

Additional research projects by the University of Florida have indicated that there may be 
additional factors to consider that may suggest that it is in the National Park Service's 
(the ecosystem's) best interest to keep these two creeks blocked by Heckscher Drive 
rather than reopening them to the St. Johns Rivcr. One study demonstrated that the areas 
adjacent to Heckscher Drive were not as heavily impacted by loss of marsh area in the 
last 50 years due to sea level rise as marsh area that is adjacent to creeks that are open to 
the St. Johns River suggesting that the causeways have acted to protect the marshes and 
have provided an ample source of sediments in the closed-off creek mouths. This 
information will be further explored in subsequent research. 



summary prepared on October 15,2002 by R. Bryant from information provided by Sandra Fox and USGS 

Comments and suggested changes (in blue) completed and sent to R. Bryant on January 10,2003 by S. Fox 



Sandra Fox 
135 1 3 ~ ~  St. 
St. Augustine, FL 32080 

Dr. Clay Montague 
P.O. Box 116450 
Department of Environmental Engineering Sciences 
University of Florida, 
Gainesville, FL 326 1 1-6540 

September 17,2000 

Re: Contract: 451051 712 USGS Comp Evaluation of Physical and Biological Habitat 
Parameters at  the Mouths of Open and Closed Tidal Creeks. 

Dear Dr. Montague, 

Enclosed are 2 copies (1 set for you, 2nd set for George Dennis) of the following: 

1) excel file printouts (updated) - listing all data reports (raw data as provided by 
GCIMS and ICPOES) (hardcopy and on cd) 

2) one GCIMS data report - missing from original package to Clay Montague 
(March, 2002) (hard copy and on cd, in excel file) 

3) Draft report submitted to K. Sulak (1999) (Hardcopy only, digital version not 
available) 

4) Tables, etc (hard copy and on cd): 
a. Oyster size 
b. PAHs in Oysters 
c. Heavy metals in Oysters 
d. Total PAHs in Sediment - Average by site 
e. Total PAHs in Sediment - by site number (order) 
f. Total PAHs in Sediment - in order of ugkg 
g. Total PAHs in Sediment - by side name (with statlets groups) 
h. Heavy metals in Sediment - "raw" data 
i. Heavy metals in Sediment - aluminum normalized 
j. Sediment - heavy metals - aluminum regression 
k. Raw data (excel worksheets) GCIMS (PAHs, PCBs) reports (cd only) 
1. Raw data (excel worksheet) ICPOES (heavy metals) reports (cd only) 
m. Selected references 



5) Images (hardcopy and as jpgs on cd) 
a. Oyster sampling sites - by number 
b. Oyster sampling sites - by name 
c. Oyster size 
d. PAHs in oysters 
e. Sediment sampling sites - by number 
f. Sediment sampling sites - by name 
g. PAHs in Sediment (average of all samples per site) 

6) CD of 1 ,2 ,4  and 5 above. 

With the box of data reports and cd with data files that I delivered to you on May 9,2002, 
and the cd with "statlets" reports I sent this summer, I hope that we will now have met 
George's request of 3/13/2002 - "Provide copies of the raw data in paper and digital 
form, data analyses to date in digital form, and copy of rough draft of report." 

I have sent a copy of this letter in advance to Dianne so that she can submit the invoice to 
USGS by the deadline. 

Thanks for your help and guidance in preparing an easily decipherable "package" to 
USGS. 



Heavy Metals 
in Sediment 

A: Open vs closed vs culvert 
A': Creek 
8: Position 
C: Season 

'"RAW" 
mg/kg 





SFD:FCIENT METALS: Aluminum - regression - log 10 
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University of Florida Department of Environmental Engineering Sciences Environmental Chemistry Laboratory 
Dr. Timothy Townsend, Director 







Oyster size [ M 2 6 0 ,  

size 
site n. site name cm2 



Heavy metals in Oysters 

mg/kg 



Polynuclear Aromatic Hydrocarbons 
in Oysters 

PAHs 

14 
15 

BDL Below detection limit 

16 
17 

Pumpkin Hill Creek Oysters 
Edwards Creek Oysters 

953.57 
BDL 

~of'ton &eek Oysters 
Deese Creek Oysters 

BDL 
BDL 



TOTAL PAHs in SEDIMENT 
AVERAGE BY SITE NUMBER 

total PAHs 
name site ug/kg 
Little Clapboard Creek 1 1 102.541 
Clapboard Creek - Pelotes 
Clapboard Creek - Dead End 
Cedar Point "0" 
Cedar Point "50" 

[annah Mills "50'' ;; 
Hannah Mills "100" 
St. Johns River 107.17 
Sisters Creek "mouth" 247.95 
Sisters Creek "dead end" 12 24.56 

2 
3 

Cedar Point "1 00" 
Hannah Mills "0" 

BDL = Below detection limit 

43.88 
148.79 

4 
5 

30.29 
72.69 

6 
7 

179.18 
94.84 



TOTAL PAHs in SEDIMENT 
BY SITE NUMBER 

total PAHs 
site ug/kg 

BDL = Below detection limit 



RESPONSE CURVES-PAH&PCB 
City of Jacksonville Environmental Laboratory 
Roger Bascomb, Director 



TOTAL PAHs in SED!MENT 
BY ugikg AND SITE 

KEY total PAHs 

1 8 j ~ a n n a h  Mills Cresii 50 ij5i98 1 226.501 

9 /Hannah Miits Creek 100 05/98 
9 I~annah Mills - - Creek 150 07/98 

BDL = Beiow detection limit 

BDL 
BDL 



SlTE TYPE=CLOSED(l),CULVERT(2),0PEN(3) 
CREEK=HMC(l),CPC(2), SJR(3), CLBR(4), SC (5) 
POSITION=l(O), 2(50), 3(100),4(M),5(Mid),6 (DE), 7 (SJR), 8 (Comp) 
SEASON=1 (Spring), 2(Summer), 3(Fall) 

BDL = Below detection limit 

TOTAL PAHs in SEDIMENT 
SITE BY SITE NAME and STATLETS 
TYPE CREEK POSITION SEASON KEY total PAHs 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

1 
2 
2 
2 
3 

3ICedar Point Creek O 11 198 4 
5 
5 
5 
6 

I 
2 
3 
2 

BDL 
21 8.06 

BDL 
BDL 

232.90 

Cedar Point Creek 50 05/98 
Cedar Point Creek 50 07/98 
Cedar Point Creek 50 11/98 
Cedar Point Creek 100 07198 





PROCEDURE: TCA DIAGNOSTIC REPORT 6/24/99 16: 03: 01 
DATA F I L E :  3369!317 
REFERENCE: TAB 10 
NAME L IST :  PAH I N I T I A L I Z A T I O N  OPTION: 2 PROCESSING OPTION: 3 

REPORT: BNAIS2 

( ---- STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - L I S T  NAMES - 3 
PROC USED PaSS RMS PROC USED POSS RMS STANDARD/UNV.NC!!dN 

1 1 1 C) 4 2 1 0 BNAISZ/PAH1 
1 1 1 0 7 3 2 7 6  BNAIS3/PAH2 
1 1 1 0 5 1 1 O BNAIS4/PAH3 
1 1 1 0 6 2 1 O BNAISS/PAH4 
1 1 1 0 8 1 1 O BNAIS6/PAH5 

30 COMPOUNDS PROCESSED, 9 FOUND 

< CQMPOIJND >< ------------ SEARCH ------------ >< SAT )< ------ CHRO ------- ' -.* 

Nl3 L I B  ENTRY REF FRED SEL DELTA PEAKS F I T  PEAKS M / Z  TOP DELTA PEAKS 



Q u a n t i t a t i o n  R e p o r t  File: 3369817 

Da ta :  3369817. T I  
U6/24/99 14: 50: 00 
Sample: CLBR 1 1 2 / 4  
Conds. : 625 GROTS I N J  l UL 
Formu la :  I n s t r u m e n t :  F INN 
S u b m i t t e d  b y :  A n a l y s t :  CAB 

AMOUNTnAREA * REF AMNT/(REF AREA * RESP FACT) 
Resp. f a c .  from l i n e a r  f i t  t o  who le  . R L  

Name 
NAPHTHALENE-D8 ( INTERNAL STD. 1 
NITROBENZENE-D5 (SURR. ) 

NAPHTHALEE 
2-METHYLNAPTHALENE 
ACENAPHTHENE-DIO (INTERNAL STD. ) 

ACENAPHTHYLENE 
ACENAPHTHEWE 
FLUORENE 
2-FLUOROB IPHENYL (SURR. 
BIPHENYL 
2,6-D1 METHYLNAPTHALENE 
PHENANTHRENE-DIO ( INTERNAL STD. ) 

PHENANTHRENE 
ANTHRACENE 
FLUOR ANTHENE 
1-METHYLPHENANTHRENE 
CHRYSENE-Dl2 ( INTERNAL STD. 
PYRENE 
BENZO (A ) ANTHRACENE 
CHRYSENE 
TERPHENYL-Dl4 (SURR. 
BIS(2-ETHYLHEXYL)PHTHALATE 
PERYLENE-Dl2 ( INTERNAL STD. ) 

BENZO ( B FLUOR ANTHENE 
BENZO ( K ) FLUORANTHENE 
BENZO(AIPYf3ENE 
I IIIDENO ( 1 4 2 , 3 - C  1 Z) PYRENE 
DIBENZ (Al H) ANTHRACENE 
BENZD (G, H, I) PERYLENE 
BENZO(E)PYRENE 

Scan  
2186  
191 1 
2194 
2462  
2866 
281 1 
2878 
3079 
2605 
2645 
2706 
3446 
3455  

T ime R e f  RRT 
18: 13 1 1. 000 
1 5 : 5 5  1 0 . 8 7 4  
18: 17 1 1. 004  
20:31 1 1. 124 
2 3 . 5 3  5 1.000 
23 :ZS  5 0 . 9 8 1  
2 3 : 5 9  5 1 . 0 0 4  
2 5 : 3 ?  5 1 .074  
2 1 : 4 2  5 0 . 9 0 9  
22: 02 5 0 . 9 2 3  
22:33 5 0 . 9 4 4  
2 8 : 4 3  12 1.000 
28:47 12 1.003 

Met  h 
A B B  
A BB 
A I3l3 
A BB 
A BB 
A BB 
A VB 
A*BB 
A BB 
A BI3 
A BB 
A 138 
A BE 

Weight :  0. 000 
Acc t .  No.  : 

Amount 
4 0 . 0 0 0  
68. 507 

0. 047  
0.033 

40. 000 
0 . 0 2 4  
0.022 
0.024 

45. 629 
0.035' 
0.011 

40. GO0 
0. 068 



No m / z  Scan 
14 178 3475 
15 202 3923 
16 192 3696 
17 240 4516 
Iff 202 4011 
19 228 4510 
20 228 4530 
21 244 4073 
22 NOT FOUND 
23 264 5542 
24 252 5206 
25 252 5228 
26 252 5495 
27 276 6853 
28 278 6919 
2'4 NOT FOUND 
30 NOT FOUND 

Time R e f  RRT 
28:57 12 1.008 
32:41 12 1. 138 
30.48 12 1.073 
37:38 17 1.000 
33:25 17 0.888 
37.35 17 0.999 
37:45 17 1.003 
33:56 17 0.902 

M e t h  
A I3B 
A BR 
A VB 
A B B  
A BB 
A I313 
A RI3 
A I313 

A BB 
A VV 
A 33V 
A VB 
A BB 
A B B  

%To i; Amount 
0.041 UG/IY!L 0.01 
80 174 UGiML 0.04 
0. 069 UGiMt .  0. 02 
40.000 9. 47 
'0. 245 UG/111. 0. 06 
$0. 141 UG/ML 0.03 
0.080 UGiML 0.02 

106. 695 % 25. 32 





I . . . . .  - . . .  I . . . . I . . , .  - - 
El - h3 
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- 
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REPORTS-PAH&PCB 
City of Jacksonville Environmental Laboratory 
Roger Bascomb, Director if date in this column sample run 



PCB MID SlST D.E. 1214 ALMOST 
Sisters Creek "dead end" SDE fall Sediment PCB DRIED BECAUSE OF LOSE CAP 3/19/1 999 ~83369814 #l PB3489803 #2 










