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Sampling Fish and She?lfish For 
Heavy Meta 1s 

Dear Fir. Vo hIan: 

We apologize for the delay of our reply, but in tl;e interirr we tlat:e talictd 
to Mr. Tommy Woo of your staff. As you may be aware, we dre conducting a 
study on the effects of point source discharges fror.) Indian Head on squatic 
resources in Mat tawoman Creek. We have provided prc Liminsry results of 
contaminant 5ody burdens from organisms collected a!_ botll the J~dlsn Head 
facility and an upstream control. 

The data have not been rigorously analyzed yet but it is most apparent tt.at 
mercury accuinulation in aquatic resources near Indian Read is not posing a 
human health problem. The Food and Drug Administrations (I’2A) action level. 
(that contaminant level in food at which FDA will tclke legal action to 
remove it from the market) for methyl mercury is 1 part per mill-ion ippm). 
Cur data for fish collected at Indian Head show that &he species !channel 
catfish) wit:1 the highest average of 0.058 ppm is several orders of r=agn. - 
tudc below the FDA act ion level. There are two thin;fs to keep ;rl mind 
L., PJciic 7 

2. Ou:- data was based on whole fish, not tdihle portions, which is 
the F’DA testing requirement. However, most research has shown 
that equal portions of mercury are found in the edible portion 
and the remaining carcass, so that our data csz still serve to 
decermine if there is a methyl mercury ;roblem. 

%is information should be made available to the St<ite so that t!ley can 
Fiske a complete assessment of the contaminant problem. We hone our finai 
interpreti.vc report wl 11 :,c available sometime in early 1987. 
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At this point, however, the State of Maryland, Office of Environmental 
Programs (OEP) believes a more comprehensive contaminant study is needed. 
In a letter dated 14 August 1986, which you have provided us, OEP outlined 
the type of study they thought would determine if any human health risk was 
present at Indian Head from eating fish or shellfish. 

The first aspect is to choose two indigenous finfish to assess metal uptake. 
OEP states the species should be selected based on abundance in the creek, 
feeding habits, size, and bioaccumulation potential. Based on our 1985 
survey we would recommend using white perch (Morone americana) and the 
channel catfish (Ictalurus punctatus). Both species are relatively abundant 
throughout Mdttawoman, are commercially and recreationally important, and 
attain suitable size to have the potential for bioaccumulation of metals. 
In addition these fish have different food habits, white perch being carni- 
vorous feeders in open water (pelagic) while channel catfish are omnivirous 
feeders on the bottom (demersal!. 

There are no data on bioaccumulation of methyl mercury in these species. 
What little data exist in the literature are for brook trout (Salvelinus 
fontinallis), fathead minnow (Plmephales promelas), and the oyster 
(Crassostrea virginica), r.one of which are found in Mattawoman Creek. TlW 
bioccncentration values for these species ranged from 12,000X for the brvok 
trout to 63,i:OOX for the fathead minnow. We would anticipate cur recom- 
mended species would be within this range. 

fit concur with OEP it! that two stations should be established, one at the 
lndidn Head facility and one upstream. The general locations l:sed in our 
study should probably be satisfactory. The control was locatel as far 
upstream as was navigable with a small 16 foot boat, which was about l/2 
mile below the Route 225 bridge. Our other statior: was located in the 
SJicinity of ?larsh Island. We have collected both chalinel catfish and white 
perch at these locations. Blue crabs (Callinectes sapidus), the shellfish 
species QEP recommended, were not sampled for during c7ur stud3 but we do 
not anticipate a problem collecting them. 

. )iZCC (I;.‘,; Fs iriterested ir. hunc;n health LapactC, only edibic- k:>rtic;r;s 
(including t:le hepatopancreas in the crab) will be analyzed. FIG. specific 
izchniques arid protocols for sampling edible tissue are specified in the 
hdndbook for the Association of Offical Analytical Chemists (,iOAC?. 

'i‘i~e six specific metcls to be analyzed, cadmium (Cd), lead (Pb>, mt:rcurv 
(I;;:i, s i!ver (rig). zinc (Zn), and arsenic (As), are based OTI p’-evious 
;iFsch3rL?e v da a. Since F!:A only has an action level for Fiy, (?ZP needs to 
Lidrii;' what id to Lc :It)ce kith data on the other n:etals. Kill a signtfi- 
cant di fferellce ijetween crtntarr.inant bud.7 burdens at the contrc 1. and ?r.dian 
!'.tsd c;?:::;t LL:~ tc a tir:olzn ‘I?~! I t!l r;sb? I: rrust be b:‘ii rs r 7 rci ti:at thery i,- 



some movement of fish, especially white perch and blue crab, along Mattawoman 
Creek, so data interpretation will be important. 

The FDA action level for mercury in seafood is based on only the methyl 
forms. However, we recommend that total mercury be analyzed, since the 
analytical techniques are more involved and expensive for methyl mercery. 
FDA staff has also recommended this as a good screening technique and if 
total levels are above or near the action level, specific tests for methyl 
mercury can be used. This is a conservative approach and should he accep- 
table to OEP. 

Jn conversations with Mr. Woo of your office we understand that this study 
would be performed under contract. The Annapolis Field Office of the Fish 
and Wildlife Service would be interested in conducting the study. We have 
done other contract work for the Navy in the Chesapeake Division, which has 
dealt with wildlife management plan development. We are doing similar 
collecting work relative to the Superfund program and also in relation to 
the Chesapeahe Bay Program. 

Cost for the study will depend on which lab does the analytical work and 
how many samples will be collected per station. Tf your facility has the 
analytical capability to do metal body burdens in seafood, the costs would 
be reduced. If not, our Fatuxent Wildlife Research Center in Laurel, 
Mar;Jland, has an excellent facility and could ana?y;Ie the samples. 

We recommend that :wo composite samples consisting of a minimum ot three to 
a maximum of five individuals, be collected for each species for each 
station. This would total 12 samples to be analyzed during each s&mpling 
perjod. Our Patuxent lab would charge $163.50 per sample for the required 
analysis. 

The specifiec analyses and detection limits are as follows: 

Cd, Gral,hite Furnace Atomic Absorption Spectro.?copy (tiCA>, cj.05 pFm 
Ag, HGA, 0.01 ppm . 
x1:, Flar,e Absorption Spectroscopy (FA), 0.1. ppm 
As , li>:dT ide Generation Atomic Absorption (&%j, 0.05 ppm 
i!s, ~01;. Vapor Reduction Atomic Absorption (cVJ, 0.02 ppm 
Pb , ?,(;A f 5.05 ppm 

r*,ll these analyses would be total metal expressed on ;a wet c;eight basis. 
'I'he cost of analysis for the first year would be $3924.00 This includes 
all sample preparation, sample digestions, and quality assuranceiquality 
control. The other years when only one period will be sampled will cost 
approximately $2000.00. The total costs associated with the study are 
summarized ir, the following table. 



PROPOSED BUDGET FOR BIOACCUMULATION STUDY AT 
NAVAL ORDNANCE STATION 

INDIAN HEAD, MARYLAND 

ANALYTICAL COST 

1st - year Spring Fall 

2nd sear 
---de- - 

3rd year 
4th yea; 
Tth year 

white perch (3-5)” (3-5) (3-5) (3-5) 
channel catfish (3-5) (3-S) (3-5) (3-5) 
blue crab (3-5) (3-5) (3-5) (x-5) 
Total Samples 3 +3 I- 3 + 3 = 12 

12 x $163.50 = $1962.00 

Onlse Sampling Period -- 

1/2 x 12 = 6 x $163.50 = $981.00 
II = $381.00 
II = $981.00 
rr z2 $981.00 

TOTAL COS'I' $58t-:6.00 

1st year 

Lild veal- -- 

TOTAL MNPOWER COST 

EC&l IPMENT 

S;)eci.al fre Clean Glass Jars For Samples s1000.c0 

'IC"'PL FITT-YEAR PKOJEC'I' COSP - . Si9,606.00 



Please keep in mind that this budget is based on certain assumptions, i.e. 
that only two composite samples per station will tt taken. All dollar 
figures are 1986 figures and some inflation of this should be expected. 
For money transferred to the Fish and Wildlife Service, there would be a 
15% administrative surcharge. We are willing to discuss any concerns you 
have. Please feel free to contact Mr. Steven Goodbred of ml; staff or 
myself at 301-269-5448. 

Thank you for the opportunity to provide these cormnents. 

Sincerely yours: 

Supervisor 
Annapolis Field' Office 
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