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DEPARTMENT OF THE NAVY

INDIAN HEAD DIVISION
NAVAL SURFACE WARFARE CENTER
101 STRAUSS AVE
INDIAN HEAD MD 20640-5035

5090
Ser 046C/22
29 Jan 97

From: Commander, Indian Head Division, Naval Surface Warfare

Center
To: Commander, Engineering Field Activity Chesapeake, Naval
Facilities Engineering Command, Code 181RS, 901 M Street

SE, Washington DC 20374-5018
Subj: PRELIMINARY NATURAL RESOURCE SURVEY
Encl: (1) Preliminary Natural Resource Survey of Nov 96

1. We are forwarding for your review, a copy of the Preliminary
Natural Resource Survey that was prepared by the National Oceanic
and Atmospheric Administration. Mr. Shawn Jorgensen of my staff
will be coordinating comments on the document. Therefore, please
provide your comments to him by Friday, 14 February 1997.

2. 1If you have any questions or comments concerning this matter,
please contact Mr. Jorgensen on 301 743 6745 or DSN 354-6745.

/Q@Z&

CHERY L. DESKINS
By direction
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H PRELIMINARY NATURAL RESOURCE sunvev

Naval Surface Warfare Center, Indlan Head DIVISIon '
Indian-Head, Maryland Bl RTRNSREI T Cerchs#MD7170024684

November,1996 Lol ' oo .. Site ID:
A FINDINGS OF FACT

SITE OVERV|EW

~ The Naval Surface Warfare Center, Indian Head D1v131on (NSWC Indlan ‘Head),
 first established in 1890, produces ordnance propellants-and exploswes The main

_ facility area is located on the Cornwallis Neck: Peninsula in Maryland and is
.. bounded by the Potomac River to the north and west; and by Mattawoman Creek
“to the south:and east. Eighteen waste sites; on the main area.of NSWC Indian
“Head have been identified for remedial investigation ‘and; fea51b111ty studies
‘(RI/FS), and include the sites of primary concern-to the.National.Oceanic and

. 'Atmospherlc Administration, (NOAA) — Sites 5,8, 12,39, 41, 42, 53, and 56. The
-remaining RI/FS sites at:NSWC. Indian Head are of, secondary, importance to
NOAA based on a lower extent of contamination. and: limited pathways for-

migration of contamination from those sites to NOAA trust resource habltats

- The:resources:of con.cemto;NOAA;?;miclqde;ﬁtmst hab;tats ;mcMa.ttawo,man Creek
- plus ‘associated ponds-and wetlands.  These areas provide 'nursery and adult
. habitat for numerous trustee:species. - Mattawoman Creek is.a spawning area for
several .anadromous species, including blueback herring, white rperch, and
~ gizzard shad: The value of these resources is further recognized by the state since
- Cornwallis' Neck Marshes at NSWC Indian Head have been designated as a
-Natural Protection ‘Area by the Maryland Department of Natural Resources. Data
~ indicate that contaminants- have mlgrated from hazardous waste 31tes at NSWC*
| Indlan Head to: these habitats.: , A e

The- prlmary contammants of concern are lead mercury, and sﬂver These

- contaminants are found in surface waters and sedlments of. NOAA trust habitats

at concentrations which indicate a threat to aquatic organisms. when compared to

NOAA screening guidelines. In addltlon, concentrations similar to those

‘measured in the sediments and surface waters near NSWC Indian Head, have

“been reported in literature to be toxic to spec1es of fish and mvertebrates known
- tobe present in those habltats :




' SITE HISTORY

" The NSWC Indian Head naval station consists. of two areas located on two
separate peninsulas along the eastern shore of the Potomac River in Charles
County, MD (Figure 1). The main area covers approximately 930 hectares on the -
Cornwalhs Neck Peninsula, and is bounded by the Potomac River to the north -

- and west, and Mattawoman Creek to the south and east. The Stump Neck Annex

"' scovers approximately 450 hectares on the Stump Neck Peninsula, This report
~addresses only those hazardous waste sites: located on the main area of NSWC
.Indian Head. The Stump Neck Annex has a separate EPA Identification Number
“and its sites are being addressed under a Resource Conservatlon and Recovery
+Act (RCRA) Corrective Actions Permit (Halliburton NUS 1995). -

il ?NSWC Indian Head was estabhshed in 1890 as the Naval Proving Ground, and
“was initially used for field-testing pro]ectlles and producmg smokeless powder. -
. During ‘World: War II, it served as a site for research-in rocketry and rocket
- propellants. In the' early 1960s, 23 new bulldmgs were constructed for producing
base propellant grain, nitroplasticizers, and space rocket and torpedo propellants.
1992 the station became a‘division of the newly-formed Naval Surface Warfare
- 4Center! Currently, NSWC Indian Head provides services in energetics: for all
* ‘warfare centers.'The station researches, develops, tests, and evaluates energetic
. “materials and ‘ordnance devices and components, including chemicals,
* rpropellants’and propulsion systems, exploswes, pyrotechnlcs, warheads, and
- simulators (Brown and Root 1996a). ' : ; N

A site management plan was prepared in 1995, which 1dent1f1ed 57 waste sites at
-+ Indian'Head (Halhburton NUS:1995a) . Nine of these sites (Sites.30-38) are located
Clon Stump Neck Annex, which is considered a separate hazardous waste area. Of

“the 48 sites at the main area of Indian'Head, eighteen waste sites'have been -

- “identified as RI/FSsites (Sites 5,8, 12,39, 41-50, 53- -56); three have been 1dent1f1ed"
Cas needlng no further action (Site 40, 51, and 52);26 sites will be subjected fo a site

"' screening process, and an Engineering Evaluation/Cost Analysis will be initiated

" for Site“57. 'This report addresses only the 18 RI/FS sites at Indian Head .
(Figure 2). Because limited data have been collected to date at Sites 1-29 and
Site 57, these sites are not evaluated in this report. In addition, Sites 40, 51, and 52
are not addressed because these sites are not a primary concern to NOAA based -

~ “'on information in the site management plan (Halliburton NUS 1995a). Table 1

' presents background mformatlon for the 18 51tes addressed in thJs report

PATHWAY CHARACTERIZATION

Surface water runoff and groundwater m1gratron are the primary contammatlon
transport pathways to NOAA trust habitats. Waste waters consisting of
industrial, sanitary, and storm effluents from the station are discharged either

. directly to, or via tributaries to, either the Potomac R1ver or Mattawoman Creek
(Brown and Root 1996b).
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Prepared from Bmﬁn & Rod! Environmental, 1996a and Delorme Allas & Gazettaer, Virginia, 1989, and AAA Road Atlas, 1989,
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 Figure 1. Location of NSWC Indian Head, Indian Head, Maryland.




e Slte location -
5 X -Ray. Bunldlng 731
8 Buuldlng 766 and downstream waterbodles
12 . Town Gut Landflll
39 Organics Plant -
41  Scrap Yard
. 42 Olson Road Landfill
43 Toluene Disposal Site
44 Soak Out Area
45 Abandoned Drums -
46 Cadmium Sandblast Grit
47 .. Mercuric Nitrate Disposal
1. 48 Nitroglycen'n Plant Disposal Area
49
50 Bulldmg 103
- 53 - Moercury Comamlnauon of Sewer System

0 500 . ;.54 - Building 101
M |- 55".; Bullding 102"
~ Mmeters "'§6 - Building 790 and Outfall IW87
scale is approximate 3‘“ M‘ Wetland area

Prepared from Ehsafs/AIIé(J'& Hoshall 1992; CH2M Hill 1985

| Flgure 2. Locatlons of 16 sites for wh1ch remedial mvestlgatlons are proposed (Sxtes 12 39, 41 to 50,
and 53 to 56) and two additional 51tes of concern to NOAA (Sites 5 and 8) at NSWC. Indlan Head.




‘Table 1.
are proposed (Sltes 12

Descrlptlons of 16 sﬂes‘,’for which remedlal |nvest|gat|ons
41-50, and 53- 56) and two additional sites of concern
}.NOAA (Sltes and 8) ... ... ... .

SITE OF

to present

" . spent lead batteries, and 17 PCB-"

contaminated electrical
transformers have been stored on

-the sité. The transformers are”
. believed to have leaked

PRIMARY
b DATES OF T ) CONTAMINANTS OF O - ConcerN
_ SmE. OPERATION. ... DISPOSAL AcTivimes” ™~ | ERN ~~ CONTAMINANT MiGRATION PATHWAYS . TONOAA?
5-X-Ray = ..~ 1953to Silver-laden photographic ’ Sil\'/er o . Drainage swales lead to a natural stream Yes
Building 731 1965 processing wastewaters were o channel and then to a marsh on the north bank -
o T - discharged from- Bunldmg 731 lnto of Mattawoman Creek. :
, » two-drz riage~sw les s :
8-Building 766; - 1953 to Mercury used in laboratory testsin Mercury, lead ‘ Tldal pond and marsh dlscharge |nto Yes
including 1981 ~ Building 766 was disposed through Mattawoman Creek.
drainageways drains‘anddischarged to Site 8. ‘
downstream to -, SR B e
Site 8 Pond and
marsh.
12-Town Gut 1968 to Solid waste, pamt and varnlshes Trace elements Adjacent to tldal wetlands whlch drain into Yes
Landfill 1980 tion'waste, and chiemical - Mattawoman Creek. '
: - ‘were osed of ln thls 0 8-
are landf
39-Organics - 1961 to . Accidental releases to Mattawoman - Silver, . LA drscharge p|pe conveys flow to Mattawoman "Yes
Plant 1965 ‘Creek occurred vna an outfall from - acetalformal, . = Creek S :
the plant dlnltropopanol
41-Scrap Yard ‘-~ Unknown Metal materials and scraps, Trace elements, -~ Adjacent to Mattawoman Creek. Yes
‘ ' . including empty storage drums,: - - PCBs, SVOCs T S

@y




“Table 1, cont.

42-Olson Road
- Landfill

. 43~Toluene _
Disposal Site -

‘44-Soak Out Area

45—Abandoned
Drums

46—Cadmlum e

~Sandblast Grit

" 47-Mercuric

_“Nitrate Disposal
Area ’

48-Nitroglycerine.
" Plant Disposal
Area

1982 to
1987

- Late )
- 1950s to
‘ _1989

“Late

1960s to
early
1970s

From

about
1975t0

. present

195710
1965 .

Unknown

fground andlln a dralnage drtch

. "About 20 'empty rusted drumsmvl/ere o 5
“present at. thls site, and may have
' d i

s Approxrmately 114 ters of grlt from"
- tubes were disposed ‘of monthly..
““Overan eight-year period, =~ -

- .- .nitrate were poured onto-the ground
.o Over llmestone chlps ’

‘ Mlsc':ellaneous”' debris was disposed

Unknown; the 0.8-héctare landfill .,':Trace €l ments

." was used as an unauthorized sofid “';SVOCs e
jwaste dlsposal area. o

About 87'000 o 1140'oo ltersof VOCs
Tsolvents used to remove propellants ‘

sidues from various metal
disposed-of-on the -

Pl

v ,Two 55-gallon drums welded together .. ' VOCs, mercaptan

were thought to contain a polysuifide
solvent and mercaptan. Solvents
were spilled directly on the ground
around the tan

Unknown

“have been removed: -

sandblasting rocket motor catapult

“Mercury, trace

approximately 124 kg of mercuric . elements -

of, including solvent containers,
bottles, metal scrap, and refuse

Unknown

Drainage swales flow into two ponds and
subsequently Mattawoman Creek.

Surface water flow is limited near the site.
Surface water flow is limited near the site.

The srte is near a small wetland area not clear
if this drains to the Potomac Flrver

- L|m|ted surface water runoff from the site: may -
occur; not clear if this drams to'the Potomac e

River,

- Drain’age‘ditch from 'th'e”site"‘usuallyfﬂ-exhibits ~

low flow; eventually drains to Mattawoman

= Creek via other ditches.

_"Surface runoff drains into a stream which

flows into the pond adjacent to Site 12, about
0.8 km away. A

Yes

No

No

“No

N

No

over approxlmately 465 m2.




Table 1, co{ntﬁ,

49-Chemical ~

o Unknown

Laboratory wastes were dlsposed of - ‘Trace elements

:’i}.”’ The underground sewer system does not

- No

Disposal Pit . : to 1970s in a 0.8-mdiameter pit which-drained - VOCs SVOCs dischargé to any areas where contamlnants o
S ‘ to the sanitary sew 'system cquld mggrate to aquatic habltats
50—Buiiding t503; 1"’902 to ry was spllled down sink Mercury, trace 3 No contamlnant mlgratlon pathways from the: e No !
Crawl Space =~ .- 1985 drain Ilnes;dlr’ectly to thé soil surface elements R burldmg to outside habltats exist.~ ; He
: n S ‘beneath Bunldmg 103 ' i -
53—Mercury : Unknown Mercury was. dlscharged into storm Mercury, trace Sanrtary sewage is pumped to Station - Yes. -
inati B sewerlines and sanitary'sewer lines elem nts SVOCs_ - treatment facility. Storm water: flows to a T
the Sewage from Buildings 101, 102:and103. Itis et e dlscharge outfall that was- not |dent|f|ed
- System . estimatedthat 12,700 kg of - mercury S :
were dlschargedvto the drain lines
'trom Bunldmg 102 from 1909 to. 1986
: 54-—But|d|ng 101 ;:: Unknown 'Mercury was"'drscharged' into the Mercwy, trace There are no pathways from this bulrdlng to k No -
T bunldlng through leaks in dralnage elements SVOCst. - NOAA trust resource habltats e
plpes ey : - EEE I
' 55-Building 102 1909tc  Metallic mercury leaked from the first - Mercury, trace . Thereareno pathways : from this bulldlng o No
L 1989 . floor into the basement of the elements SVOCs S NOAA trust resource habltats P
ERNCE :f‘_burldlng s
56-Building 79 - 1953to \An outfall from the Brazzt Nttratlon . Lead ¥ Ups’trea:m from the pond adjacent to Slte12 Yes
 andIW87-lLead - - present. - PlantandBuilding 790, alsoknown . . Ll e R I R
Contamination -~ - . “as NPDES sampling; point IW87;
e s ~discharges contamed elevated. Iead
L}i;concentratlons s
SOURCE: - Halliburton NUS 1995a; Halliburton NUS 1993; CH2M Hill 1985.




Surface Runoff Pathway

A drainage divide extends down the length of Indian Head Peninsula, with
surface water-east of the divide flowing to Mattawoman:Creek, and surface water
~ west of the divide flowing to the Potomac River. Most of the surface water on the
" pen1nsula flows to Mattawoman Creek’ (Brown and Root 1996b) The Indian
. Head penmsula has gently rolling topography with elevations ranging from sea
= level to 34 m (Brown and Root 1996b). Generally, the land surface slopes to the
-+ east and southeast with slopes of 5 percent or less. The coast along the Potomac
-z &River is characterized by 12 to 15-m h1gh bluffs, whereas the coast along
‘Mattawoman Creek grades more gently except for a few areas w1th 3-12 m high -
bluffs (Brown and Root 1996b) ; e -

Groundwater Pathway

The surf1c1al geology of the Indlan Head Pemnsula cons1sts of fluv1al and marine’
' sed1mentary depos1ts (Brown and Root: 1996b) Shallow unconfined
groundwater-occurs ftom near the ground surface down to approx1mately six
‘meters. Typ1cally, the shallow groundwater occurs in perched! ‘water-bearing
- zones and is recharged from infiltration (Brown and Root 1996b). Little data on
groundwater levels and flow rates were available. It:is assumed that shallow
groundwater flow follows topography ie., toward Mattawoman Creek éast of the
dramage divide, and toward the Potomac Rrver west of the divide. Soﬂs on the
site are con51dered to be of low permeablhty (Brown nd Root 1996b)

POTENTIALLY EXPOSED RESOURCES

'Pr1mary habrtats of concern to NOAA rnclude the surface ;iwaters, bottom
substrates, and assoc1ated wetlands of theySlte 8 Pond (deserlbed below)

Of these, the
tural Protection

Habltat Characterlzatlon
Mattawomun Creek '

The lower portlon of Mattawoman Creek isa tldal freshwater stream for most of
the year. During periods of low freshwater flow, usually late summer and early
‘fall, salinity reaches 1 part per thousand (McGinty pers. comm; 1996, USFWS
1990) Extensrve wetlands are found around Mattawoman Creek (USFWS 1990,
Brown and Root 1996b), Tidal freshwater wetlands are characterized by emergent
vegetation near shorelines and the presence of submerged aquatlc Vegetat1on '

(L1ppson et al 1979, USFWS 1990) E el
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Table 2. NOAA trust resources that |nhabit or are Ilkely to
mhablt the surface waters and tidal marshes of Mattawoman Creek
and the Potomac Rlver |n the vrcmlty of NSWC lndlan Head

,HAarrAT }Use o ’ FISHERIES

o : e g , , "Nun“ssn‘v' “ApuLy
a CoMMéN NA’ME f-v‘S“cléN'ruflcN\AME‘W'-"fi-' ' SPAWNING GROUND < 'FORAGE -+~ COMM.  RECR.

. ANADROMOUS /CATADHOMOUS SPEClES 2

: :‘.;Atlantlc sturgeon & :—‘Ac1penseroxyrhynchus ;

Blueback hemng o Alosa aestivalis

eTLe . e o

o 'Alosa pseudoharengus'

* e e . &

e e e e

_; Amencan shad L »if,AIosa sap:d:ss:ma

R4

| __ai‘yAmencan eel Anguilla rostrata

- &

/' Gizzard shad .~ Dorosoma cepedianum .

Whiteperch = . Morone americana - e e

> . e

St_riped bass . .. . .. Morone saxatilis < R TR Y

5 MAH!NE)ESTUARI,NE;:-S.PECIES i
Bay anchovy “"”'.Ahchoa"h‘titchilli"
' Atlantic menhaden ;f"s}evbbnia%‘yr‘ahnijs*'

» .

Killiish "~ Fundulus spp.

‘ _Spot o ' Leiostomus xanthurus
Silversides ~ © - ‘-Mehidia‘spp‘. , |

‘Attgntic croaker. ,Miprqpogonias undulatus.. . -

* Winter flounder - Pleuronectes americanus '

* S & & & & e
“e. s e 6 e o o

e e e .
L 4

Hogchoker A f*fi‘fhe“cr_é’;s"maciﬁJYatus

INVEHTEBRATESPECIES ’ o
Bluecrab' - Calllnectessaprdus S e ." . ‘ o,

~ * Atlantic rangia -~ Rangia cuneata N e

~ SOURCE:  Thomas pers..cormrh.k19’96‘, Broy\rn and Root En\rironntentat19§6b.;USFWS'1_9'90' E
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Sedrments in the main channel of Mattawoman Creek near Sites 39 and 41 range
from coarse-grained sands to large pebbles, and along the shoreline range from
medlum-gramed sands to. pebbles. Tidal flats contain fine- -grained sediments
~comprised of silts and clays (Halhburton NUS 1993) The substrate of the main
" charinel of Mattawoman' Creek is a mixture of silty sand toward the head and

- 'gravel and cobble toward the mouth (McGinty pers. comm. 1996)..-

“Wetland vegetatlon of Mattawoman Creek is prlmarlly composed of large stands
- of jewelweed, alger; marsh cattail, weedgrass, sedge, three square bulrush, wild

S % rice, saltmarsh cordgrass, smartweed, and marsh mallow (Brown and Root

4 1996b). These wetlands are very important as they support a diverse and
N productlve ecosystem (USFWS 1990). In general, tidal marshes are necessary for -
fish species that use the area for spawning; as:a nursery zone and-juvenile habitat,
and year-round for food and protection (Mitsch and Gosselink 1986). Fish and .
- invertebrate species benefit from both the shelter afforded by marshes and the
 organic production exported from them (Hemle etal. 1977, Turner 1977, Thayer et
“al. 1979). Juvenile fish and invertebrates are generally most abundant in the
“ shallow areas, often using submerged marsh vegetatlon for- protectlon from

- ' predators.

- Potomac River

The Potomac R1ver near the fac111ty is con31dered mesohallne, and sahmtres
fluctuate with rainfall, urban runoff, and saltwater intrusion (Thomas pers.
- comm. 1996). -Substrate in the main channel of the Potomac R1ver is'sand with
'small pebbles and cobble. Along the shoreline,:the substrate is predominantly
- mud with pebbles and cobble, with s1lt likely in deposrtlonal areas (Bossart pers. .
comin. 1996)

Szte8Pond '

 The Slte 8 Pond, located about mrdway along the south 31te of the Comwalhs
Neck Peninsula, is approx1mately 220 m-long.and: varies from 30 to 60 m wide
(Figure 3). The pond receives drainage from several sites on Indian Head NSWC
and drains to Mattawoman Creek. The pond is a natural sediment trap which
 retains silt, detritus, and organic matter from upstream because the velocrty of the
 stream is reduced as it W1dens and flows 1nto the marsh and pond (Halhburton
) ,NUS 1995c) '

The Site 8 Pond is assumed tobea predommantly freshwater system based on the

number of freshwater fish species that were collected at the site by USFWS and o

Halhburton as reported in Halhburton NUS (1995c)

The emergent macrophyte present in the pond appeared to be spatterdock or
yellow pond lily (Bossart pers. comm. 1996, Perkowski pers. comm. 1996).
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Building } \\.°
] 766

. meters: |

Building
790

., Landfi,
Stream: - RS

: Appro_xlmage_boundary of stréam and .
pond sections, identifled for sampling
purposas (Halllbunon NUS 1993)

S Wetland area

Slte 8 Pond) Slte 56 (Bulldmg 790 and IW 87 Outfali) and Slte”12 (Town Gut Landﬁll) Indlan Head
Maryland

i




, Resource Utmzatlon '
| , Mattawoman Creek

" Table 2 contains a list of NOAA trust resources that are 11kely to mhablt the -
_ surface waters and tidal marshes of Mattawoman Creek and the Potomac River in .
. the vicinity of NSWC Indian Head. Near the site, Mattawoman Creek provides
.. habitat for several NOAA trust species which are likely to migrate close to the site

_.and reside for extended periods during critical life stages (Table 2). Mattawoman

" Creek is a spawning area for several anadromous and semi-anadromous species

including blueback herring, alewife, white perch, gizzard shad, and the

commercially and recreationally important strlped bass (Brown and Root :

Environmental 1996b, USFWS 1990). Several marine species use Mattawoman" !
Creek as nursery. grounds, including Atlantic menhaden, spot, and: winter

~ flounder (USFWS 1990).  Yellow perch and other year-round, non-trust, resident
spec1es of Mattawoman Creek providea forage base for anadromous flSh Lo

otomac _Ri,ve/rfi

. .The portlon of the Potomac Rrver ad]acent to the site is used as.a spawnmg and ,
. .<nursery area for anadromous species mcludmg striped bass, white perch, herrmg :
,-and.shad (Brown and Root 1996b). Atlantic sturgeon have been caught recently in
 the Potomac River and it is possible that this species uses the. area for spawning,
']uvemle rearing, and adult migration (Thomas pers. comm.. 1996) Estuarine -

. species. such as bay anchovies and silversides also use this area as spawning and

* nursery grounds (Brown and Root 1996b). Although estuarme—dependent species

. like Atlantic menhaden and Atlantic croaker use the area for nursery grounds, the
siteis located near the upstream limit for these spec1es (Brown and Root 1996b)

| : Szte8Pond

‘At the Slte 8 Pond a weir Water-control structure was mstalled just upstream of
the Noble Road culvert (Figure 3) in April 1993 (Halliburton NUS 1995c). This
weir prevents fish passage into the Site 8 pond (Perkowskl pers. comm. 1996).
’However, Amencan eel are hkely present in the S1te 8 Pond E

CommerCIaI & Recreatlonal Flsherles

7 In 1995 there were three trust spec1es that ‘were' commercrally targeted m thert
- "Potomac R1ver wh1te perch stnped bass, and blue crab (Holbrook pers comm

There is a large recreat10na1 f1shery for strrped bass near Indlan Head NSWC
~ (McGinty pers. comm. 1996, Thomas pers. comm. 1996). Striped bass, white

‘perch, Atlantic menhaden, spot, Atlantic croaker, and blue crab are the most

popular sport ﬁsherles in the area (Thomas pers. comm. 1996) ~
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There are no health advisories for finfish or: crab in the Potomac River or
Mattawoman Creek near the site (Brohawn pers. comm. 1996). Because shellfish
are not commercrally ‘harvested' near- the 51te, the1r quahty is not momtored
”(Brohawn pers. comm. 1996) s o

;:,,:Smce ]anuary of 1995 a moratorlum on frshmg for Amerlcan shad hrckory shad,
- ~andAtlantic sturgeon has been 'in effect for the entire PotomacRiver. The
- moratorium, issued by the Potomac River Fisheries: Commission, ‘bans the catch of
< those: species:dueto: depleted stocks. - The moratoriumalso bans the iricidental

+ catch of those species which is'more th" 2% of the total catch of other specres by
‘-r‘ivolume and no-more than one bushel ‘ R E , x

CHEMICAL CONTAMINANTS OF CONCERN

’ <To 1dent1fy substances that m1ght pose a threat to NOAA trust resources this
.. report screens contaminant. concentrations found in. surface and groundwater
- samples against. apphcable ambient water.;quality. criteria. (AWQC). for the
protection of freshwater organisms, for those substances:for which criteria have
" been developed (U.S. EPA 1993).1 Regulatory ‘criteria are.less:abundant for
‘contaminated soil and sediments than for water. For screening’ purposes in this
“vireport, trace element contaminant concentrations'in soils are compared to their
. ‘average.concentrationsini soils/sof'the  earth’s:crust (Lindsay: 1979).2
.~ 1 Concentrationsiof contaminaritsinvsediments;are compared to: the Effects Range-
s "Low (ERL) concentratlons reported by":.j ong et al (1995) 3 U

v Remedlal mvestlgatrons have not yet been conducted at any s1tes atr N SWC Indian
" ‘Head, although numerous preliminary site mvestlgatlons have been condticted at -
_various sites of concern.to-NOAA. Based on compatisons of available data to

- screening guidelines, primary contaminants-of concern to NOAA appear to be
trace metals, particularly lead, mercury; and: silver. These contaminants have
been detected at elevated concentrations in environmental medid collected from

~ on-site source areas, aquatic transport pathways, and aquat1c hab1tats of NOAA

g trust resources, as dlscussed 1n the followmg sectrons fE g :

T

1 Because releases from hazardous waste 31tes are often contmuous and long term, chromc AWQC were
used. Surface water concentrations were.compared directly with AWQC.: Groundwater conceritrations
" ‘were also screened -agdinst AWQC. On the basis of dilution expected durmg mlgratxon and u
:--'discharge; to'surface ‘water, the‘screening value' used for groundwater samples was 10 times the AV\}J
T apphca le to: the, local surface water. : ; : AREPEI

- :,.,2 NOAA: screens soil concentratlons only to estimate whrch trace elements may be elevated on; site and
- Tepresent sour s for potential contaminant migration. Until regional baseline levels.in soils are available,
" national averages are used‘as a’ ‘benchmark for companson purposes only Sotl concentratlons are not used
for estlmatmg exposure levels to.aquatic specres EREE RN o .

3 The ER-L value is the concentration equivalent to. that reported at the ]ower 10th percentrle of the avallable
*  sediment toxrcrty\ data screened for only those samples in which adverse biological effects were observed
or predicted in the studies compiled by Long et al. (1995) As such, it represents the low end of the range

of concentratlons at which effects may occur.” . -
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Source and Pathway Characterlzatlon

L Of the 18 81tes assessed for. thls report (Table 1), elght appear to be potentral major
sources of contamination to NOAA trust habitats, based -on the types and -
amounts of contaminants disposed of; the presence of pathways to NOAA trust
resources, and the distance from the sites to 1mportant aquatic habitats.  For the

- purpose of this report, these eight primary sources are divided into four groups

. based on their proximity to each other: 1) Sites 8, 12, and 56, which are in the

watershed of the:Site 8 Pond (Figure 3); 2) Sites 39 and 41, along the shoreline of

- Mattawoman:Creek; 3) Sites 5 and 42, which drain into Mattawoman Creek near

its mouth, and 4) Site 53, contamination of the stormand sanitary sewer system.

~ Information on the locations of storm and sanitary sewer outfalls at Indian Head

- was not available. The remaining ten sites (Sites 43-50, 54, and 55), while located "

in watersheds that drain to Mattawoman Creek, have limited pathways for

contaminant migration to the creek. In addition, the extent of ¢ontamination at

most of these latter sites is relatively lower compared to the other elght SO theyr
are con81dered of secondary 1mportance as sources for thls report '

Sztes 8 12 und 56

ST As shown in. Flgure 3 Sltes 8 12 and 56 are in: the watershed of the S1te 8 Pond

e Durlng confirmation:studies conducted for Site 8 in 1984 ‘and 1985, ‘sediment and .

- .. surfaceiwater samples were collected from the drainage pathways leadmg from™

Building 766 (CH2M 'Hill 1985). These samples were analyzed for mercury only.

~ The highest concentration of mercury in sediment (1,100 mg/kg) was found at the

- sampling location closest to ‘Building 766 in: the upper section of the stream

- (Table 3; Figure 3). Mercury: was also:detécted 'in-surface'water at its highest

- concentration (170 pg/L)-at the same sampling location.: As shown in Table 3,

~elevated concentrations of mercury were detected in both sediment and surface

. water throughout the upper, middle, and lower portlons of the stream leadlng
from Bu1ld1ng 766 to. the marsh and Site 8 Pond. - d e

A charactenzatlon study of Slte 8 conducted in 1993, 1ncluded collectron of :
numerous sediment samples for mercury analysis from the upper, middle, and
lower portions of the stream draining from Building 766 to the marsh and Site 8
Pond (Halliburton NUS 1993). Two of these sédiment samples were scanned for
trace elements, while the others were analyzed only for mercury. Mercury was
" the only trace element detected in pathways from Building 766 to the pond at
- concentrations that exceeded its ERL concentration. The highest concentrations of
* mercury (max1mum of 670 mg/kg) were detected in the upper:portions of the
stream (Table 3). In October 1994, mercury-contaminated soil containing
- concentrations above 10:mg/kg was removed from the upper section of the
stream’ 1dent1f1ed as Site 8 (Brown and Root 1996a). However, no, addrtlonal.
deta11s regarding this soil removal action were avallable for review.
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.~ Table 3. Maximum concen
detected m sediment (0 to 6 cm) and surf
o and conflrmatlon studles for

" ns “of mercury and trace elements 2 ..
water -collected during site: characterlzatlon
ite 8 at NSWC Indlan Head :

" UPPER STREAM

MiD STREAM

LOWER STREAM _

MARSH/ STREAM
TnAnsmon

' POND -

'SCREENING

GUIDELINE

CONTAMINANT -

1984-1985

1984-1985

1993

; 1984 19

85 1993

ERLV»A’ "

Arsenic
Cadmium.
Copper
‘Lead -
Mercury.
Silver-.
Zinc

1984 1985 1993 . 1984-1985-
- Sediment (mg/kg) : e

s f=

R I

NA 3. NA
CNA T 0 <086 NA©
NA L <62 NA
CNA 9 NA
S1,100- 670 o 11

NA . 025 . NA L
NAT 110 NA .

- SURFACE'WATER (jig/lL)

Mercury -

S a7e NCo 19

1993

18

iNA

“NA:

NA

| VEENA‘:?
<1 6

-NA:
“NA-

110

1993

NA

“NA

NA
NA
7.4

CNA

. NC

NA

- NA-
220
NA

NA

NA

16

NA

“NA
NA
NA

1.4

NA

NA

NC

32

-

160
6.0

290

0.6

-
37
<16
. ..70
440
14

~ 290

© NG

23 .

82
. ;:2

467
015
1.0

150°

" 0.012

SOURCE: -
NOTE:

B Halllburton NUS 1993 CH2M Hl" 1985

~.NC mdrcates that no samples were collected

_‘*NA mdrcates that: samples were not analyzed for that contamlnant

':Freshwater chromc amblent water quallty crltena (U S. EPA 1993)
: “’-’Count of sedlmetn samples lncludes those characterzed as soWsedlment &




At Slte 12, the Town Gut Landfill, no sampling of the landfill itself has been
conducted (Halliburton NUS 1995a). However, in a leachate sample collected
during the Initial Assessment Study in 1983 along the bank of the landfill, arsenic
was detected at a concentration of 31 mg/L; data were not reported for other
‘contaminants (Brown and Root 1996b).

Lead is the primary contammant of concern at Site 56. Maxrmum concentrations
of lead detected in surface water and sediment samples collected from the site in
1993 were 4,400 pg/L and 18,200 mg/kg, respectively; the location of these
samples was not presented (Halliburton NUS 1995a). Water dlschargmg from -
‘Site 56 at the IW87 outfall has been monitored for lead concentrationssince 1988 -
(Brown and Root 1996b) Results from this monitoring showed that the NPDES
lead limit of 83 ug/L was frequently exceeded. The maximum congcentration of
‘lead detected at Outfall IW87 durmg NPDES momtormg was not presented

Sztes 39 and 41

. Neither so1l nor groundwater has been sampled at Site 39 the Orgamcs Plant to
characterize sources or pathways of contamination. However, data collected in
Mattawoman Creek, at the outfall of Site 39, indicate that the site may have been a
source of contamination. Those data are presented in the followmg sect1on on
character1zat1on of NOAA trust habitats. Lol e :

At Site 41 the Scrap Yard soil samples were collected from e1ght borlngs durmg a
site inspection in 1992 (Ensafe/Allen & Hoshall 1992). In addition, groundwater
samples were collected from three monitoring wells, and one water sample was
collected from a large on-site puddle. PCBs and trace elements are the primary
contaminants of concern at Site 41 (Table 4). Levels of copper and silver in both
soil and groundwater exceeded screening gu1de11nes Arsenic, cadmium, lead,

mercury, nickel, and zinc were also detected in soils at concentrations exceeding -

screening guidelines. \DDT and its metabolites were detected in soils; at levels up

to a couple patts per ‘million.  In the water sample collected on site, cadmium,

lead, mercury, and silver were present at concentrations that exceeded: their
AWQC concentrations by 95, 230, 230, and 68 times, respectwely ~Total PCBs
~ detected in the puddle water at 47 ug/ L exceed the AWQC of 0.014 ug/ L by over -

three orders of magmtude

Sites 5 and 42

At Slte 5, sediment samples were collected in 1985 from the two dramage swales
that lead: from Building 731; these samples were analyzed for silver only (CH2M
Hill 1985) In sediment from the eastern swale (Swale 1), concentrat1ons of silver
were as- hlgh as 475 mg/ kg near Building 731, and were at 260 mg/kg in one
composite sample collected from three locations along the entire length of the
swale. The only sediment sample collected from the western swale (Swale 2) was’
composited with two other sarnples collected from the stream channel below the
swale; the concentratlon of silver in this compos1te sample was 1,920 mg/ kg.
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- Table 4 Maxnmum concentratlof S of contammants detected

m enwronment

media collected from Sltes 39 and 41 at: NSWC Indlan Head
-,cfompared to NOAA screenmg gundelmes

" CONTAMINANT -

Sounce AND PATHWAY

| (MGIKG)

S"ou;

h FGROUND
L WATER®-
- (palL)

. ON-SITE *
. PONDED WATER
(ue/L) -

7 HABITAT.

77-{ H_SEDlMEN'ﬁ T
'(MG/KG)“)_’T

Arsenic ©
Cadmium = -
Copper

Lead ¢

- Mercury
Nickel-
Sitver L
Zinc

PCBs . -

SOURCE:
‘NOTE: -

Site 41 .- Screemng

" n=8 locations-~ 'Guideline 2

3 5 -
20 | 006

63 - 30

46 10 -

028 003

10 0.05
97 50

D NA

‘ -k_S‘it‘e_4t'
. n=3 wells

.22
NIA
'~1:40;
-0

670

55 . -

Site 41
n=1 sample -.

7.2

100
- 150
720
2.8
40
' 8.1

1,200

47

“AWQC

©190

1.1b

S 12d

- 3.9

00120
) ;:160‘?
L0207
1100

Site 39

in=6"samples:

77

: s 10
36

90 -
95
60 .
43

- 190

NAC

C 45

Sne 41

n_11 samples

68
138

1710

. 078

31

250

= :ERL;‘

Y B

467

0. 15

.209
RERS
150 .-

0.0027

~Ensafe/AIlen & Hoshall 1992

‘;N/A data or screemng gundelmes were not avallable
' ‘_-)ND contamlnant was not detected detectlon limit not given: -

Average concentratlon |n earth ] crust (Lmdsay 1979)
. Hardness-dependent cntena 100 mg/L CaCO3 assumed




- Removal actions have been conducted for srlver-contammated sediment in both
drainage swales at Site 5. The removal action for Swale 1 was completed in
January 1993. - According to the Removal Action Fmdlngs Report (ABB 1993),
post-excavation field sampling confirmed that removal of the contaminated

#- sediment with concentrations of silver above the action level of 10 mg/kg was
"achieved. The removal action at Swale 2 was completed in January 1995.

i *Confirmatory sampling after excavation of these soils also indicated that the -
L cleanup concentratlon of 10 mg/kg silver was achleved (Halhburton NUS 1995b).

. A Site Investlgatlon for S1te 42 was’ conducted in 1991-2 and mcluded collectlon '
< -of 75 soil samples from 24 borings, 7 surface soil samples, 7 groundwate“ samples,
- % and 8 sediment samples from dramage swales at the site (Brown and Root 1996b).
* The only data available for review were presented in the Work Plan for the RI
. (Brown and Root 1996b) as an example of findings! These data indicate that the
primary contaminant of concern at Site 42 is silver. Groundwater and stirface soil
" data for silver were not presented. Sediments from the drainage swales were
highly contaminated with silver; at four of the sampling locations concentrations
ranged from 100 to 200 mg/kg, and at the other four locatlons concentratlons_
#.ranged from 3.6 to 27 mg / kg ,

Data from these two sites suggests a 31gn1f1cant potent1a1 for mlgratlon of

contaminarits to the/Cornwallis Neck Marsh area, and ultlmately, Mattawoman -
- Creek. Based on existing information, silver appears to be the only contaminant-

of concern to NOAA associated with these sites. b i

Szte 53

In 1969 approx1mately 4.5 kg of mercury were recovered from a sto m sewer
manhole at this site, In early 1989, approximately another 0.45 kg of mercury
- were recovered from a samtary storm sewer. manhole (Brown and Roo ,5;1996b)
- During-a Site’ Inspectlon in 1992, 13 soil samples were collected from bormgs -
adjacent to the sewer lines, and four sediment samples were collecte
~ manholes. Mercury was not detected in any of the soil bormg sampls
the four sediment samples contained mercury at concentrations ranging from 2.5
- to 81 mg/ kg (Brown and Root 1996b).: These data. indicate that the storm sewer
system in this area appears to be structurally intact, yet it is a contammant' '
: transfer pathway for mercury toits. drscharge pomt on Mattawoman Creek

Habltat Exposure Characterlzatlon

Data from contammant source areas and w1th1n contammant m1grat1on pathways
off site suggest that there are at least four locations for substantial contaminant
transfer to the habitat areas of Mattawoman Creek. These locales are associated
with Site 8 pond, Site 39, Site 41, and the Cornwalhs Neck Marshes which are
downgradrent from Sltes 5 and 42 o ’

'.'i,
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R Stte 8 Pond

o Sedlment samples were collected from Site 8 Pond and its marsh areas in 1984 and
1985 as ‘part’ of separate confirmation studies for Sites 8 and 12. “Numerous
- samples ‘were analyzed for mercury, but only two samples (collected from the
pond to evaluate Site 12) were analyzed for other trace elements. Similarly, in the
1993 Site Characterization study, numerous sediment samples were collected and -
. analyzed for mercury, but only one:sample ‘was analyzed for: additional trace
'];elements Maximum concentrations détected during these studies are presented
in Table 3., Thei concentrations of mercury and 'lead. exceeded their ERL

| "concentratlons by the greatest margin, followed by arsenic, silver, copper, zinc, . -

and cadmium.- Only one sediment sample was collected in 1985 downstream
from the outlet of Pond 8 to Mattawoman Creek; below Noble Road. This sample
contained 3.5 mg/kg mercury, indicating 51gmf1cant migration of at least mercury
‘from the pond to the creek. Samples from six locations sampled in 1993 at,. and -
- downstream from, Noble Road indicated" mercury was ‘still present at
concentrations up to 1.6 mg/kg. Only one surface.water,sample was. ¢ollected

from the pond, in'1985. It contained 0.6 ug/ L mercury.: This observation further

s :"suggests an aqueous contamlnant mlgratlon pathway to Mattawoman Creek
:Mattawoman Creek:near Sités 39 and 41 L P S

rrng a 51te 1nspectron of Sltes 39 and 41 :surface’ sediment samples were
~collected from:Mattawoman Creek (Ensafe}/’ Allefy & Hoshall: 1992) “AtSite 39, one
" sample was collected.at the outfall:discharge: point; another where the effluent -
enters the creek, and four samples from depositional zones along the main
channel of the creek. Maximum concentrations of contammants detected in the
sediment samples from Site 39 are presented in Table 4. R

,At Slte 41 11 sedlment samples ‘were collected in deposmonal areas of
A Mattawoman Creek ad]acent to thé' site: “Maximum concentrations of
_contaminants detected in the: sediment samples are also presented in Table 4.
Append1x C of the Site Inspection Report (Ensafe/Allent & Hoshall 1992)  which
f contains. all analytlcal data results,' was not available for. rev1ew, 50, it.was not
p0551ble to: determine where the maximum concentrations were detected, or
. whether there isa- gradient of contamination w1thm the creek. ‘The data indicate
:‘that silver and. mercury are contaminants of major ¢oncern, partrcularly in Site 39 -
sedlments Maximum concentrations of ‘silver (43 mg/ kg) and’ mercury (9.5
mg/kg) in Mattawoman Creek were more than 40 and 60 times. their respective
_ERL concentratlons DDT and metabohtes were detected below screenmg values

Mattawomun Creek near Sztes 5 and 42

Dramage ditches from Site 5 flow into a stream channel which enters a tidal

" ‘marsh adjacent to Mattawoman Creek: Sediment from this‘marsh was sampled in

‘January 1984 and analyzed for silver only (CH2M Hill. 1985). One ¢omposite
' sediment sample was collected from three stations in the marsh, and one discrete
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sample was collected from the discharge point of the marsh to Mattawoman
Creek, near Site 42. The composite marsh sample contained 22 mg/ kg silver, and
the discrete sample at the mouth of the marsh contained 2.3 mg/kg silver. In
. addition, one surface water sample was collected where the marsh discharges into
: Mattawoman Creek thlS sample contamed 3 ug/ L srlver, well above the AWQC B

Site 53 Storm and Sanzta’?/ Sewer Outfalls

" Information on the locatlons of storm and samtary sewer outfalls at Indlan Head,
‘includmg the sewer and outfall which might release contaminants from the Site
" '53 area to Mattawoman Creek, was not available. It doés not appear that any
samphng has been conducted in Mattawoman Creek or the Potomac River to -
specifically address possible releases from Site 53 either.” In addition, it was not
* possible to determine whether sediment samphng for other srtes has addressed
"’"‘;"potentlal contammatmn related to Site. 3. o -

)

EFFECTS ON HABITATS AND SPECIES

g The contaminants of primary concern to NOAA are lead mercury, and sﬂver
This section discusses broassessment studies conducted at the site, 1nc1ud1ng .
surface water bioassays, benthic macroinvertebrate studies, and histopathological
investigations of fish. Bioaccumulation studies, measuring concentrations of lead
*and mercury in fish tissues, are also discussed. These data provide some
“indication of the bioavailability of those contaminants; as ‘well as a qualitative
1nd1cat10n of ¢ exposure level.: . The last section, on predicted 1mpacts, dlscusses ’
data from the hterature on effects of lead, mercury, and sﬂver i : '

..3

Measured Impacts

- “Surface water bloassays usmg 1nvertebrates (Cerzodaphma dubza) and fathead

- minnows (Pimphales promelas) were conducted with samples collected near Marsh

, ‘Island in Mattawoman Creek in 1986 (USFWS 1990). -For both tests, orgamsms

i ffwere exposed to 100% ambient water from the Marsh Island:site, an upstream

' reference site, and a laboratory reference water sample. ‘Measurement endpoints
for the Ceriodaphnia test were survival and number ‘of young produced, and

“endpoints for the szphales test were survival and growth.  In addition, Microtox

~ bacteria bioassays were conducted. The only test thatindicated toxicity of Marsh

" Island surface water was the Ceriodaphnia test; the mean number of young

o ,produced was, 31gn1f1cantly reduced at Marsh-Island «(33.1) compared to ‘the

" upstream reference site. (36.3;.probability level not reported).- Reproduction in

 both groups was hlgher than the 25.9 young produced in the laboratory reference

" water. Surface water samples were not analyzed for. contammants Sedlment

bloassays have not been conducted at NWS Indlan Head.” *'

- - A benthic macromvertebrate momtormg study was conducted in the Slte 8 Pond ,
~ from January 1994 to February 1995 (Halliburton NUS 1995¢). Seven transects of
the pond were sampled flve separate times over the samplmg perlod ‘The
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macromvertebrate benthic populatlon of both Site 8 Pond and Stump Neck Beaver
- Pond, a control site, contained low density and low. diversity of organisms. At
both sites the benthic population consisted primarily of oligochaetes and
chironomiids. Statistical differences were not reported. The biomonitoring report
concluded that low den51ty and diversity of benthic:.communities are typical of
“tidal freshwater marshes and ponds of the east coast whrch contam featureless
sand and mud substrates (Halhburton NUS 1995c) : -

Brown bullhead collected from Mattawoman Creek in, the v1c1n1ty of Marsh Island

“and from a reference location upstream from NSWC Indian Head were examined
histopathologically (USFWS 1990).. Results indicated ‘chronic health effects at
Marsh Island. Nearly twice as many lesions were found on fish from Marsh
Island (91) than on fish from the reference srte (55) In addltlon, there were
significantly more non—paras1t1c lesions on Marsh Island fish 'than on reference’
fish (62 vs. 21), but there was no statistical difference'in the number of parasitic
lesions. The study concluded that the significantly higher: incidence of non-
parasmc lesmns at Marsh Island most 11ke1y reflects. exposure to;contammants

_ Three fish tissue stud1es have been conducted at NSWC Indran Head Durmg the
 earliest study, in 1985, the U.S. Fish and Wildlife Serv1ce (USFWS) measured

7+ concentrations of mercury in fish collected from Mattawoman Creek (USFWS

-+ 1990). From 1987 t0:1991, the USFWS conducted a 5-year monitoring program for

-/ mercury in fish tissue from Mattawoman Creek (USFWS 1992). . Most recent was -
- ‘a biomonitoring study: conductéd from:1992-through. 1994 in which fish from Site
:+8 Pond were collected -and  analyzed. for lead and. mercury (Halhburton NUS

,1995c) Results from these studies are shown in Table 5 : L

For both lead and mercury in: whole-body fish samples, maxrmum concentratlons
were always h1gher in the site-related samples than in the reference samples for
those species where samples were collected at both site-related and reference -

~ sites. These'data confirm that exposure to these metals is ‘greater in Site 8 Pond -

, and Mattawoman Creek near the pond dlscharge than 1n reference areas' :

Predlcted lmpacts

" Onan 1nd1v1dual bas1s, each of the substances observed in env1ronmental medla
collected from NSWC | Indian Head can adversely affect ecologlcal receptors. The
. combmatron of tances may result in addltlve effects, synergrstm effects (the
. overall eff
~ individually 0

receptors. ecause the overall effect depends on’ the tox1c1ty of the' chem1cals in
question, ‘the specific physical and chemical condrtlons of the site, and internal
synergistic/antagonistic effects within o ganisms. " The simple comparisons
presented below may thus undereshmate the actual threat posed by contaminant
releases. - : R ok

i
i
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“ Table 5. Concentratlons of mercury and lead detected in- whole-body flsh samples
: collected from ‘the Slte 8 Pond and Mattawoman Creek durmg three mvestlgatlons

M‘Enéunv

1987 - 1991
(mg/kg dw)

1985
{mg/kg" ww)

1:992-1“994
_(mg/kg ww)

1992- 1994
(mg/kg ww)

Y

SiPEClEST: '

MARSH -

. IsLAND ..

REFERENCE®

- MARSH

“"ISLAND .

'hEFEnENCE,b B

SITE 8 POND

REFERENCES"

. i:Sn'r;b POND

REEEREN_cE"

Blueglll

Bracklsh water clam_‘- ,

Brown bullhead 7
Gizzard Shad
Channel catfi sh
Largemouth bass

 ND-0.025 -
- .ND-0.072.

“ND-0.034
© 0.04-0. 068
b M

o

"ND-0. 028
0.028-0. 061 :

NA

0.05-0.29 -

- NA

o 10- 0.36 . x
oss-o 77

- 0.10

CONAC 004006‘5;

10.02-0.09

Mosqultof sh

Spot -

Whlte perch

. ND0035: NA . NA . NA
“ 70.027-0.072 NA NA - NA

' ~-<<‘o‘.oz-o.f04 g

- <0 02-0. 05: ‘

©<02:04

NA

L0512
0716

-NA

| <0.2-0.7-

0.3
NA

. NA

i

o A
o855

SOURCE:

NOTE:

o

— = ——

USFWS 1990 USFWS 1992 Brown and Root 1995 Halllburton NUS 1995c

'ND- contamlnant was not detected; detectlon limits were not specrfled
. ”NA samples were not analyzed for that contamlnant ‘

Upstream from NSWC Ind’ an Head in Mattawoman Creek -

: "Nanjamoy Creek ' = - )
‘ ‘Stump Neck Beaver Pond and Mattawoman Creek




Lead . .

" "Lead is tox1c to most orgamsms, although 1ts tox1c1ty in aquatlc env1ronments
’ fdepends largely on the- chemical form." Organolead compounds such as
' tetramethyl and tetraethyl lead are the most toxic. Inorganic.forms of lead also -
-elicit toxic responses, but at-higher: concentrations than organolead ‘compounds
- ‘(Eisler 1988). Organolead compounds bloaccumulate rapidly and ‘to high
concentrat1ons, these compounds tend to concentrate in the fatty tissue of aquatic
“organisms. There is no evidence;, however, of blomagmflcatlon of- lead up the
food cham in the aquatic enwronment T

The only surface water samples collected from NWSC Indlan Head that were
analyzed for lead were those:collected from Site 56. . A. concentration of
' 4,400 ug/L was reported, although it was not, clear where this sample was
collected (Halhburton NUS: 1995a). For comparlson, it has been shown that

' chronic exposure of mumrmchog toa concentration of 100 ug/L resulted in spmal
. "deformities (U.S. EPA 1984).  Mud crab (hathropanqpéus harrzszz) .experience

* delayed larval development when! exposed to 50 ug /L, lead. In.an.acute toxicity

¢+ Ustudy, lead in marine water was lethal to 50 percent of the test-.population of blue

- ~mussel (Mytzlus edulis) larvae at 480'ug /L and to 50 percent of the test populatlon
-‘of mummlchog at 320 ug/L (U S EPA 1984)‘ S R aT

Max1mum concentratrons of lead in. sedrment at NWS Indian Head were
measured at 440 mg/kg in the Site 8 Pond (Halliburton NUS 1993), and
110 mg/kg in Mattawoman Creek adjacent to Site 41:(Ensafe/Allen & Hoshall
1992). Limited data on the toxicity of lead-contaminated sediments are available.

- Exposure 1 to sed1ment from Los, Angeles Harbor, California, containing lead ata

‘evconcentratlon of 41 mg/ kg resulted in: greater than 50 percent mortalrty to grass

‘ ki at concentrat1ons of 210 to 510 mg/ kg was assoc1ated W1th tox1c effects in
mummlchog (Tsa1 et al 1979) ST T

| Mercury

- Mercury and its compounds have no. known blologlcal function, and their

. presence in the cells of living organisms is undesirable-and potentially hazardous.

Forms of mercury with relatively low toxicity can be transformed into forms
which are highly toxic, such as methyl mercury, through physmal chemrcal and
.~ biological" process ,Mercury can: be bioconcentrated 'in organisms and
g blomagnlfled thro gh food. chains. . Mercury is a mutagen teratogen, and
. carcinogen; and it causes embryocldal cytochemrcal ‘ 'd“‘h1stopatholog1cal
- effects.. Methylmercury is the most hazardous mercury spec1es because it is-
~ highly stable’ and: readily ‘bicaccumulates even ‘when present at low.
- concentrations.” Mércury compounds in an aqueous solution are chemically
complex. A wide variety of chemical species can be formed, depending on pH _
alkalinity, redox, and other variables (Elsler 1987)
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The concentration of mercury (0.6 pg/L) detected in the Srte 8 Pond was more
than an order of magnitude greater than the chronic AWQC for ‘mercury
- (0.012 pug/L) developed by the U.S. EPA to protect freshwater organisms (U.S.
EPA 1993) In the lower stream at S1te 8 Wthh d1scharges mto the Site 8 Pond
“chronic tox1c1ty study, exposure to. mercury at a concentration of 5 0 ug/ L for
60 days altered the blood chemistry in striped bass (Dawson 1982) a, species
: ‘found in the v1c1mty of the site. Methylmercury is more acutely toxic to fish than
-0 Inorganic mercury, but was. not ‘measured- durmg site 1nvest1gat1ons Acute.
i toxicity' of inorganic mercury to aquatic organlsms may be observed at a
concentrat1on as lowas 0.1 p.g/ L (Elsler 1987) ;

In the sed1ment samples from the Site. 8 Pond at NSWC Ind1an Head the
“maximum concentration of mercury was:14 mg/ kg, sediments from Mattawoman
Creek adjacent to Site. 39 contained mercury at’a concentration of 9.5 mg/kg.
- When compared. to' effects data for mercury, these site‘related concentrations
- indicate a potential rlsk to- NOAA trust resources.’ For example in Baltimore
-Harbor, Maryland mjercury .in. sediment at concentrations ranging from 0.4 to
16 mg/Kg ‘was associated ‘with_toxic responses in mummlchog (Fundulus
heteroclitus) (Tsai et al. 1979) Mortalityto 10 percent of grass shrimp (Palaemonetes
“zhpugio) was observed in Stamford; Connecticut 'sediménts containing mercury ata
concentrat1on of 0.2 mg/ kg (Lee and. Mar1an1 1977) I

Szl "'er

i Sllver is very tox1c to aquatlc l1fe but does not appearto be h1ghly mob11e under
typ1cal conditions in many aquatic ‘habitats. ‘Uptake by aquatlc organisms -

¢ appears'to be’ almost entirely from the dissolved form in the water column; little
Jevidence exists to support the general-occurrence of b10magn1f1cat1on of silver
“within marine or freshwater food webs (Connell et al. 1991). Acute responses

‘have been observed at concentrations of 4.1 g/L, with chronic responses

observed at0.12 ug/L in freshwater environments. Toxic responses to:silver have -
* been reported at concentrations as low as 0.25 pg/L for freshwater invertebrates
and 4.7 pg/L for saltwater species (U.S. EPA 1980). Silver was not meastireéd in
. any surface water samples collected from NOAA trust resource hab1tats at the
NSWC Indlan Head mstallatlon ' T o S

Sediments contammated w1th srlver have been shown to el1c1t tox1c responses at
relat1vely low concentratlons, sediment’ bioassays’ suggest that chronic effects can -
“occur at concentratlons as’ low as L mg/ kg (McGreer 79) In companson,

sample from’ Mattawoman Creek and: 22 mg/ kg in a comp031te sample collected
from a t1dal marsh. -adjacent to Mattawoman Creek downgradlent from S1tes 5
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Naval Surface Warfare Center Indlan Head DlVlSlon :
Indian Head, Maryland L e T Cerclls#MD7170024684

November 1996 : .. Site ID:
R SUMMAHY REPORT
SITE CLASSIFICATION POTENTIAL PAST INJURY/FUTURE INJURY POTENTIAL

o In]ury to adult and )uvemle populations of NOAA trust resources, plus their
.. supporting habitats, is predicted to’have occurred; however, blologlcal data (e.g.,
... bioassays, community analyses) do not exist to prowde firm confirmation of this
o t:hypothesw The site: has the potentlal for causmg injury, if specific actions are not
~taken o, site, and impacts to fish have been
[,observed assoc1ated w1th elevated levels of sire-related contaminants. Contmumg
injury could be adequately addressed as part of remedial action:at:the site.
- Significant residual injury to resources after all. remed1al act1ons at: all operable
units are completed can be prevented R T R A L

SUBSTANTIATION GF N.AA POSITION

R ‘iThe ma]or areas of c ncernr to NOAAuat th1s 1nstallatlon ‘are, trust habitats in

- - Mattawoman Creek: plusiits-associated ipondsiand- wetlarids. ‘Mattawoman Creek

~is a spawning area for several anadromous species, 1nclud1ng blueback herring,

~white perch, and gizzard shad. This ared also provides nursery and adult forage

" habitat for numerous ftrustee species: The Cornwallis Neck Marshes at NSWC

‘Ind1an Head designation:as:‘a. Natural Protect1on Area by the Maryland
Department of Natural Resources recogmzes the value of these aquatrc habitats.

" The, avallable data mdlcate that contaminants have mlgrated from hazardous
" waste sites at NSWC Indian Head to-aquatic habitats. The’ primary. contaminants
“"'of concern are lead, mercury, and silver. These contaminants are found in surface
waters and sediments of NOAA trust habitats at concentrations which indicate a
~_threat to aquatic organisms wheri' compared to NOAA screening- guldelmes In
. addition; literature: ‘describing studies performed elsewhere indicate that.these
. ,,contammants, at concentrations similar to those measured in the sed1ments and
" surface waters near NSWC Indian Head, were tox1c to species of fish and
) mvertebrates known to be present | in those habltats PCBs and DDT are also
~ possible contaminants of ‘concern to NOAA o o e e

R i ted in. the v1c1n1ty of Marsh Island had twice as many les1ons as-
' reference fish and thus exhibited chronic'health effects. The study concluded that
~ the s1gn1f1cantly hlgher incidence of non-parasitic lesions at Marsh Island most
... likely reflects, exposure to contaminants. Three flSh t1ssue studles have been

P S
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conducted at NSWC Indian Head Body burdens of both lead and mercury in

- whole-body fish samples were always higher in the site-related samples thanin
" the reference samples. These data confirm exposure to these metals is greater.in

' Site 8 Pond and Mattawoman Creek near the pond dlscharge than reference areas.

ADDITIONAL INFORMATION REQUIREMENTS

= Add1t10nal sampling has been proposed at six of the elght sites of pr1mary

- concern to NOAA (Sites 12, 39, 41, 42; 53, and 56) as part of remedial

investigations (RIs) to be conducted (Brown & Root 1996). Table 1 presents a

summary of the work plan and number of samples proposed for collection at each

. of these sites. The following sections provide recommendatlons ‘for additional

" information needed to determine a remedy that would protéct NOAA trust

‘resources. ‘Because the sites of known concern to NOAA involve trace elements

' as the primary contaminant, measurements of. 31mu1taneously extracted metals
~and acid volatile sulfide (SEM/AVS) should be conducted: in any subsequent '

. )mVestlgatlons to prov1de mformat1on regardmg avallablhty of certam metals

g

St

“i‘.sztes 8,12, and 56

As prev1ous1y mentloned addrtlonal sampling at Slte 8 was not addressed in the .
'Rl work plan. The RI Work Plan noted that soil‘containing more than 10'mg/kg’
“ mercury was removed from the upper section of the stream identified as Site 8, -
. but no additional details were available." Analyt1ca1 data should be prov1ded to
: "fi‘}'show that the 10 mg/ kg cleanup goal was: achleved

- Samphng proposed for Site. 12 focuses on the landflll asa contrlbutory source of
- contamination to the Site 8 Pond since sampling of the landfill itself has not been
- previously conducted. The proposed sampling will include sediment and surface
- water samples collected around the edge of the landfill in the Site 8 Pond, as well
- as soil and groundwater samples. - Samples will be analyzed for organic
- compounds, trace elements, pest1c1des, and PCBs. ‘This sampling should provide
+* sufficient information to estimate the potentlal for transport of contammants from
'the landﬁll into the pond : 4 B i

a Proposed temoval act10ns at Slte 56 mclude soﬂ removal from a’ p1t located at the
- “corrier of Bulldmg 790 and along the entire open channel for Outfall IW87. Lead
~ concentrations of 35 mg/ kg in sediment and 82 ug/L in surface water have been
established ‘as’ cleanup goals (Brown and Root 1996):: ‘After this rémoval is
~ completed it is proposed that five sediment samples be collected from the stream
* channel dowristream from Outfall.IW87. The samples will:be analyzed for trace
_elements. This sampling should provide information about whether the cleanup
goal for lead has been met. This removal action and samplmg effort will not
;address hlstoncal transport of contammants mto the Slte 8 Pond however '

o Itis recommended that an ecologlcal rlsk assessment (ERA) be conducted for the
- Site 8 Pond and port1ons of Mattawoman Creek downstream from the pond to
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determme the rlsk posed to aquatlc organlsms from contammants that have been

transported from Sites 8, 12, and 56." Accordmg to the RI work plan, an ERA is

. . proposed:for Site 12, the Town Gut Landfill area. ‘This ERA should address the -
. risk.to:NOAA trust resources in'the Site' 8 Pond and Mattawoman Creek from
elevated concentrations of trace elements and organic compounds Data collected -
to. date indicate that several contaminants are present.in sediment at

- concentrations exceeding screening guidelines. - Therefore, the r1sk assessment

‘ should mclude bloassays to determine sedlment tox1c1ty : ‘

- /Sztés 5 and 42

4 Add1t1onal samplmg at Srte 5 ‘was not addressed in the RI work plan, although
samphng at Site 42, just.downstream from Site 5, was proposed :Removal actions
... involving excavation of soil and sediment in source areas and pathways were
. recently conducted.  Howevet, it is likely that silver-contaminated sediments
~ remain in the marsh downstream from Site 5. Given the marsh’s designation‘as a
- Natural Protection Area by the Maryland Department of Natural Resources
, (Brown and. Root, 1996) the potent1al 1mpact from res1dua1 s1lver contammahon ,
should be assessed gt T e :

’The proposed‘ﬁremedml 1nvest1gat10n does not adequately address potent1a1

The: elevated voncentratlons of sﬂvertprevmusly detected ine sedlment from
«drainage swales‘leading to. the marsh: (up:to-200: mg/ kg)iindicate:that silver.has -
been transported to Mattawoman Creek at: concentratlons of concern In add1t10n,‘

S ina surface water sample (CH2M Hlll 1985) Itis’ recommended that add1t1onal
" ‘sediment ‘and surface water. samplmg be conducted to’ determine the current
_extent of silver contamination in the marsh. ‘Samples ¢ should be collected. along a.
gradient from potentlal sources of contam1nat1on to._the confluence with -

Mattawoman Creek, in addition to one or two sampl s from the creek itself. If -~
concentrations of contamiriants appear to pose a risk based on compar1son to -

screenmg gu1de1mes, then an ecolog1ca1 risk assessment may be md1cated

... Sites 39 and 41

o 'Prev1ous sedlment samphng’conducted in Mattaw a,n,Creek showed that

'mercury and silver were theé“trace eléments’ of greatest concern based on

- comparison to NOAA sediment screening guidelines (Ensafe/ Allen & Hoshall
'_‘_7_’199 . The RI/FS work plan proposed that eight sediment samples be collected
from Mattawoman Creek’near both Sites 39 and 41, near where samples were
~collected during: a site:inspection’ in' 1992 (Ensafe/Allen & Hoshall 1992).
. Sediment would be’ analyzed for tracé elements and. organic - compounds. -
Additional soil and groundwater samples will be collected at Site 41. These
sediment, soil, and groundwater samples should provide add1t10nal information
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: -=regardmg the nature and extent of contammatlon at Sltes 39 and 41. In addmon .
it is recommended that sediment samples be collected farther' downistream from
“the Site 39 outfall than the 30 m distance proposed:in the RI work plan, to
"' détermine the extent to which contaminants may have mlgrated downstream.
B 4Tox1c1ty tests and b1oaccumulatlon studies, should be. con31dered m con]unctlon
RERES w1th contammant mlgratlon mvestrgatrons B

Szte 53

The proposed samplmg of soil and groundwater for Site 53 addresses poss1ble
- sources and pathways of contaminant migration from the site.. However,
sediment sampling should be conducted if the outfall from this site drscharges to
aquatic habitats. Depositional areas should be targeted during sampling.
' Mercury is theg prunary contaminant of concern, but a subset of samples should be
“analyzed for trace elements and, organic compounds because 50’ httle is known ,
o about potentlal releases via the sewer system : v Y

REMEDY AND MONITORING

““Removal act1ons have been conducted at source and’ dramage areas of Sites 5
" and 8. Analytical data have shown that cleanup goals were achieved at Site 5, but
it is not clear whether such data were collected at Site 8. Monitoring of sediment
_ and surface water at Sites 5 and 8 should be conducted for several years to
‘ .,determme the concentrations ‘of contaminants remamlng in source and’ dramage '
' areas. Monitoring of sediment and surface water should also be conducted for
several years at Srte 56 after removal achons have been completed ‘

_ Results from addltlonal stuehes and ERAs conducted in aquatlc habrtats of Slte 8 .
' Pond, Mattawoman Creek, and associated wetlanids will'need to be evaluated to
o ,determme protectwe remedles for those areas. Long-term momtorlng followmg '
remedial actions is, recommended in both source areas and NOAA trust resource
'habltats to evaluate the success of the chosen remed1es o

NOAA CONTACTS o e J0 R SR G
| Technical _|Peterknight |2155669321
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Table 1.

at NSWC Ind|an Head as part of the RUFS.

Summary of addltlonal samplmg proposed at six sltes

WORK PLAN SUMMARY

o GROUND . .
'SoIL WATER

SURFACE
WATER

. SEDIMENT

Sltes 8, 12, and 56

Site 8
Site 12

Site 56

NA

An investigation of surface and
subsurface solls, sediments,
. surface water, and groundwater,
- will be conducted. ’

The post.removal action :
conditions will be evaluated by
collecting sediment samples
downgradient of Outfall IW87.

Sites 5 and 42

Site 5
- Site 42 -

NA

. Surface water and sediment
. samples will be collected
" concerning contact pathway and
transport off site. - An-additional
round of groundwater sampling -
will be conducted.

+/Sites 39 and 41 _
“'Site 39.and41 - The.outfall will be further

“Site 41 -

- Site 53
Site 63

evaluated and sediment samples
- will be collected from Mattawoman
Creek.

The possibility of transport of
contamination off site to
‘Mattawoman Creek will be
evaluated

The sewer system will be

evaluated to determine layout and
. *condition. Soil'and groundwater

samples will be collected :

NA NA
5 surface . 4
4 subsurface

VSs_ur‘face'_ 4

- . ' - 1

NA

6

NA
10

SOURCE: -
NOTE:

‘Halliburton NUS 1996 .
-~ indicates that no sampling is proposed

NA- mformatlon was not available regarding additional sampling




