CHEMICAL DATA FOR BOTTOM SEDIMENT, LAKE
WATER, BOTTOM-SEDIMENT PORE WATER, AND
FISH IN MOUNTAIN CREEK LAKE,

DALLAS, TEXAS, 1994-96

By S.A. Jones, P.C. Van Metre, J. Bruce Moring, C.L. Braun, J.T. Wilson,
and B.J. Mahler

U.S. GEOLOGICAL SURVEY
Open-File Report 97-245

Prepared in cooperation with the

SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND
2155 EAGLE DRIVE

CHARLESTON, SOUTH CAROLINA 29418

Austin, Texas
1997



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY
Mark Schaefer, Acting Director

Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement
by the U.S. Government.

For additional information write to: Copies of this report can be purchased from:
District Chief U.S. Geological Survey

U.S. Geological Survey Branch of Information Services

8011 Cameron Rd. Box 25286

Austin, TX 78754-3898 Denver, CO 802250286



CONTENTS

W 11 211 OO OO TP PTRP PR 1

INELOQUCHON ..uveevvevviierterieriieestie et reriestes e stesessetesesasssessessesuessestasssssssesssesteresstasessmnsnssasseesasstessossssessssstansestassessesserntessensesnese 1

PUIPOSE QNA SCOPE ..eeieeir ettt s s bbb ea b bbb e b st b e bbb s b aR e st susbnebeb st enbabesssutas 1

STUAY ATCA ...ecoverereretrrereieeterereeeneese s et rtere e esmest e e re e saeresesst e s bbb et se s s e seae s aesessesheb e s R e b b o R e sebensnesaeresaasnsassnesensnresenss 4

ACKNOWIEAZIMENES ...ttt st s ts et s Rt s e a bt as e s b ses b et assesanenobsssnes 4

SHE SEIECHON ..veevrrireiereeieeeree ettt st es s e st sat st sa e s e e e saesan e bR e e b e nen e sa et se e s e s e nn e sase e e R s e 4

PRASE T ...ttt sen st e se st e s e sree e ensese st e e nesa st ssss s sesesesanserbanseenesenesant s sssn e st atn s aat e sranssare e anee Rt ententns 4

BOtOM SEAIIMENL .....covovierreeriiieterieeceeerererere st e s e s e senssasesesssesasmsseessssssssnsnensnastesanssesaanse samsaesonen 4

LLAKE WALET ...ceeeeveeereeeeerreeieere st erutesaeveresessuesaeessesssesaessesesssesssesssessasseesssrssns sressmassessresssnsnsesasesnsessesssersnssasesnons 6

Bottom-Sediment POTE WALET ......ccccouecteriierrrrritrtnisesesesse e sesiestestsssessesessae st esnseesoessassessessssssaseeranntesensasssesn 6

TSI coeeveereeercerrernecereerere st s st e e st et b s saassmbe s e s a et s st s r e st bat e b b e e e s a e e a e s e s b e nRe e resstesuterstes 6

PRASE IT .....ooiieeeircreceeree e reese et esnnsse s e sesresese s e e ssessestasassas e se s e sasma e sssensenssssasssnnesnsenenneasensestssessnsssssessessesserneranine 6

BOtOM SEAIMENL .....coveveerereeiienieeriieeerericetnrtesesse s sesssesesesesasssessstestesessenanssesssesteesesnessesnssssassessessastosstonassess 9

FASH oottt r ettt st s et r e st st e b et et e e e eR S e eeR b et ea b be b aabebeatesset et esrarentas 9

COlIECHION MELNOAS ..cceetrieieeereeeieceniereteries s s et e et e s et e s saas s e e ese s tesbesstesrassssnsanseanstssnonsesstesnsensaesnsenssessrernesssastasssns 11

BOttOmM SEAIMENL ...ttt rer s et esr e e sas st e st s s e s e s sae st b s s e st s se s eeass s abarssanenseansn e nssesaenseseserssesaraen 11

LLAKE WALET ....ooveiciererieicnienieecsttenrenens s s essnesssesstesesaesesesa s e esssse s e s e s sasesoseasasesssssnnnsnassessstossessnsesnsntenssessnensnsessnssssenss 12

Bottom-Sediment POTE WALET ........cccoccvirrmricenirnreiieciesinnsecsesnssnessessnessisssssassssssssassesssssssasssssnasssssssassssnsessnssssssnsonns 13

TFASEI THSSUES ..uveeceeeierereeceeerereereeseseaesutesesssnessessesssssnsestesseesasstasstsssesstenstssasssssseesssssssasssessessessnensnernnesseesssessensenssessassnes 14

ANAIYUCAI METNOAS ..eoeneeerieiencinicenteter ettt b ne st et s e e tbe e st st e et s s s et st b et s st s e e e st st ontsassesesatessasinensn 16

BOtOIM SEAIMENL ...ttt e et s st e st s st s et e st e st s s e et e aa s e e sne e e e ense st esntasenn 16

LLAKE WALET ....evveenernieirireeenrereeereseresstssteeenestestetese s e ssne e ssesasssssesssesesaseentatesssststessasnosesensssantenseessssessesssessssessessenesssnen 17

Bottom-Sediment POTE WALET .......ccceccveverrrrrererieninienennssesesseeeresonesseessassesseessessansssesssersrerssssesssessstosssestassssnserssessnen 17

TSI THSSUES c.vveuveueerereriesertieseseniiseste et nt et ses et st e e s st ss e e st se s st s mn e s st s s e st ss st ess saesanasssanessossesrnsssssnasesssentistes 17

Quality-Control SAMPIES .......ccccovviririiiiimiiiie e a s s es e s 18

SUIIMALY c.vveiiiiiiiiiii sttt sr st et s b e b e asr e s s s s se e s R s s b o R e st saesRssaebesasananssesaassesssbsraastsrasbarssassaensanssssnsas 18

SEIECIEd REFETENCES .uveverrererrerreerirerernressensesesetrstessssceeressessessesnsstsnteneeserstansentsstasesesnsentenssosesarass soteseestsssessessassessasseestostoseen 18
CHEMICAL DATA

Phase I Sampling RESUILS .......cuiriiiiiiiict ittt b s et se s bbb I-1

BOtOIM SEAIIMENL ......ecvveieieririenrieieecere sttt et et estsasesesrssassessssstessessestessestssssstsanassensensasssssssenssersenseossorsessensansessansans -2

Volatile Organic COMPOUNAS ......cccecvirreereeriruiiniretsieseriessssesesaessssestessotssessessrasssssessesesseseessasessassessssasessenssanss -2

Semivolatile Organic COMPOUNAS ......ccueveceemirririnntie ittt st e s s s st st anesssssratssenesases 14

Pesticides, Polychlorinated Biphenyl, Polychlorinated Napthalene, and Carbon ............cccoveeeeeccercerenieennnns I-14

Major and Trace EICINENLS ......ccccvueeieerreieririieeinreieeesecesteetestssesissensssssesssstesessssnessssastesesasassssssensensrassnsseseass I-19

GTAIN SIZE ...ttt sttt st e se s s st e st e st e s et e e ae e s et e e sot e e m e e asbesaeebesasssesasnseentesnan 127

CESIUIM-137T ..cevieiereeestr et et ee s s s s sae e b e e sss st e s sasrns e s e e ssesesseraaesesesareassnsarasesesssesararesssesssaseresnsennons I-30

LLaKE WALET ....ccceeiieriiriceiiiieiete e ctes et st e srese st s e ese s s s s s e s e san e s mas e b e sasbssaassesenesessnsesssentansensansansansesnsasesntes I-31

Volatile Organic COMPOUNAS .......ceuiuiirertreectnininnenineesesteeseseserestesenmesesssscssssasesssaansssesessnssssasneseserssessssnns I-31

PESHCIARS ..uviviniriieeiieirericetret ittt sttt st st st s st et s e s st s s neen et e st euassaesassaesaneseessennsntessensenaens I-32

Properties, Nutrients, Carbon, and Major and Trace EIEMENLS ..........ccccocvvverrevereeeerererrenireeneenesseseesesersereseens I-33

Bottom-Sediment POTE WALET .........cccoririeiriieireiiiesnee e ettt sess st evsms e see s e e s e se s e s susaserssasssnesnsnses I-35

Volatile Organic COMPOUNAS ......c.cvuieririseienieniniiresisisestsenestsee e sesesee it sesessssesssrasesessessssnsrseseassnees I-35

Major and Trace EIEMENLS ......c.ooueceiiiirincriennienernie et etrsesesssssnsnessesrasses st ssesstess et asesonsensssesnnesessensantan 1-40

FASH THSSUES ...cuveueuiruierrceenereree st et s ts sttt s ieae b e e st s e et e e st e st e sae st s sn s a s et asstesesaessesassentasansarersesnenersessessesassanrsrrsssebon 41

Pesticides and Polychlorinated Biphenyls ..........ccocooioiiniicimiiiiceccceee e e scr s s s sons 41

Major and Trace EIEIMENLS ........covvevieceieieirietstreeseseseecstenetanesesestsesesessassssssesssessesssssssesssssrassessresssesesssesoses 142

QUALILY CONLIOL .ottt ettt et st srac e se et e st e s b e e s e et s bs e e ae s s e b s se s nrasansssrssebebebabenes 143

CONTENTS fii



Phase II SAMPHNG RESUILS .....c.coccvvriruriererrrrerrerrisineersissssesssisesesessssnersssssnassssstosstsssntssstesssesessstasessssasssessresesssssssssssesssssassesessons

BOttOm SEAIMENL .....cvueiiriiiicreiiiiirrer ettt st stsse st sese st e s e st nes s s s s b s ser e neasas R bt st aes
Polycyclic Aromatic HYATOCAIDONS ......ceceueueeeeerrererneerrrirstneesessessstssssssssssesssssssssssessssstsssssssssssssssssanssssnsnss
Pesticides, Polychlorinated Biphenyls, and Polychlorinated Napthalenes ............couocoesreeneernreecrererenneneseens
Major and Trace Elements and Carbon ..........ccoceeeeveererieriierireiveniniieieseseessserseesesessessssessessrssssssesesasessssensssnns
GTAIN SIZE ...veeerveeeeeeeerertiees et reese st et ste e st sae st et sase e e st see e sae e s sasstsaesnentsssusstesssassessnntesertonsnsrerersssssransans
CESIUM-13T ittt ettt st e e s b s b heR R R e s a R e b

FSH THSSUES ....evevererereniirtrensecetsestessese st s sscn st st sss s et st ssa e e s st e sst s b s bt s s s e se st esasenene s en e e sasasanensnesesasanaesseness
Volatile Organic COMPOUNS ........coeueuerrercririinererenesests s estssssss s e e sesesetssas st et seresensasssaseanotsosassssassene
Semivolatile Organic COMPOUNMS ........covvvrurerscrerirterersesnrresesessssssssssersietsissssssseststesesstressemsssasesnessasasorenees
Pesticides and Polychlorinated Biphenyls ........ccccveeveermenrerninerninicscenssisisisessscs st seresessssseseressaensos
Major and TrACE EIEIENLS ...cc.ceuevvereiereierisireiseeierenseresmsserersesessessssssesssssssssesssssanensesssssssasssassssssssesossrsssanses

QUALLLY CODIIOL ...ttt sttt sae e sttt s e st st s st e v e s basesesse st s ersatansestesensssastentosentansetssmonsrenras

FIGURES

1-4. Maps showing:

1. Location of sediment, lake-water, and fish sampling sites for Phase I of the Mountain Creek Lake
StUAY, Dallas, TEXAS ....cccceovirierrerenieeemiinteesinsetssest st st esesesasasssnseesess st ssencsssstesessontencstsascsssssssesnessessssssnens
2. Location of pore-water sampling sites for Phase I of the Mountain Creek Lake study, and
trichloroethylene concentrations as mapped by EnSafe/Allen & Hoshall at the Naval Weapons
Industrial Reserve Plant, Dallas, TEXAS .........ccceeeeverreirrieesrrrrenieeiorsersssseisrssecssssasessrssssssssessssessesessasssnnnsns
3. Location of sediment sampling sites for Phase II of the Mountain Creek Lake study, Dallas,

4. Location of fish-collection areas for Phase II of the Mountain Creek Lake study, Dallas, Texas .............

5-8. Photographs showing:

5. Wildco box corer used for collecting box cores from surficial lake-bottom sediments ........c.coeeevrverennnen.
6. Benthos gravity corer used for collecting long cores from lake sediments ..........cccocevveerirencrirnnnrcnincnes
7. D-77 sampler used for collecting 1aKe WAter ...........cvvvveeereeteereermsnneeieineiesisninsiseseessreseesssesessssessssssesssenes

8. RG core squeezer used for collecting pore water from bottom-sediment COres .........cocoveveevirernireciinnnnen.

9. Diagram showing anode array on electrofishing BOat ...........cccccevverirrrivrnineninricrmeninnseensnseeesesesessesisessons

TABLES

L.

Summary of samples collected and constituent groups analyzed during Phase I of the Mountain Creek

Lake study, Dallas, TEXAS .....ccccceceeirerrrrerierrreseieeressesessesessisssssasssssssessessssssesssssssesessssessessnsssssssnssrensessssasssssssessssenes
Summary of samples collected and constituent groups analyzed during Phase II of the Mountain Creek

Lake study, Dallas, TEXAS .......ccceevrvererererereerereeseeresesessreresesesssessssessesessasssesssessssaresesessssesssssessesessnsssessssntssessnseses
Species, size range, sample type, and constituent groups analyzed for fish collected during Phase II of

the Mountain Creek Lake study, Dallas, TEXAS .......cccecreeruererreserresesssiniesssesesssessessssassssssessssssssssnssssssssesssssssessssses



VERTICAL DATUM, ABBREVIATIONS, AND ACRONYMS

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)—a geodetic datum derived from
a general adjustment of the first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 1929.

Abbreviations;

cm, centimeter

°C, degree Celsius

8, gram

in., inch

L, liter

m, meter

|g/g, microgram per gram
Mg/kg, microgram per kilogram
mL, milliliter

mm, millimeter

Acronyms;

DCE, dichloroethylene

DI, deionized

E/A&H, EnSafe/Allen & Hoshall

GC, gas chromatograph

GC/MS, gas chromatography/mass spectrometry
GPC, gel permeation chromatography

GPS, global positioning system

ICP-AES, inductively coupled plasma-atomic emission spectrometry
NAS, Naval Air Station

NAWQA, National Water-Quality Assessment
NWIRP, Naval Weapons Industrial Reserve Plant
NWQL, National Water-Quality Laboratory
PAH, polycyclic aromatic hydrocarbon

PCB, polychlorinated biphenyl

PCE, tetrachloroethylene

PCN, polychlorinated napthalene

SOUTHDLIV, Southern Division Naval Facilities Engineering Command
SVOC, semivolatile organic compound

SWMU, solid-waste-management unit

TCE, trichloroethylene

USEPA, U.S. Environmental Protection Agency
USGS, U.S. Geological Survey

VC, vinyl chloride

VOC, volatile organic compound
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Survey, written commun., 1993). All chemical analyses
for Phase I were done at the USGS National Water-
Quality Laboratory (NWQL) in Arvada, Colo. Phase II
organic sample analyses were done at the NWQL, and
trace element analyses were done at a USGS National
Research Program laboratory in Reston, Va. Phase I
pesticide and PCB analyses were done by gas chroma-
tography/electron capture detection (Wershaw and
others, 1987). Phase I analyses for SVOCs were done
following the methods of Foreman and others (1994).
Phase II analyses for PAHs were done following
Foreman and others (1994), and pesticide and PCB
analyses were done on organic-solvent extracts using
the extraction procedures described by Foreman

and others (1994) and the quantification procedures
described by Wershaw and others (1987). Phase I major
and trace element concentrations were determined

on concentrated-acid digests (nitric-hydrofluoric-
perchloric acids) using inductively coupled plasma-
atomic emission spectrometry (ICP-AES). Phase II
analyses included ICP-AES and determination of
chromium, lead, and zinc by graphite-furnace atomic
adsorption; mercury by cold vapor; and selenium by
hydride generation (Lichte and others, 1987; Fishman,
1993).

Lake Water

All chemical analyses were done by the
NWQL using the procedures described in Fishman
and Friedman (1989) and Fishman (1993). Major ele-
ment concentrations were determined by colorimetric
analysis, trace element concentrations were determined
using ICP, and organic carbon concentrations were
determined with a carbon analyzer. Pesticide concentra-
tions were determined by gas chromatography/mass
spectrometry (GC/MS) and by high pressure liquid
chromatography. VOC analyses were done using
GC/MS.

Bottom-Sediment Pore Water

All chemical analyses were done by the NWQL.
VOC analyses were done using GC/MS, similar to U.S.
Environmental Protection Agency (USEPA) method
524.2 (Donna Rose, U.S. Geological Survey, written
commun., 1995). Major element concentrations were
determined by colorimetric analysis, and trace element
concentrations were determined using ICP (Fishman
and Friedman, 1989).

Fish Tissues

All samples were prepared and analyzed by the
NWQL. Composite samples (Phase I) and individual
fish samples (Phase IT) analyzed for pesticides and
PCBs were first homogenized to form a single compos-
ite sample or homogenate. A10-g homogenate sub-
sample was extracted with organic solvents and gel
permeation chromatography (GPC) procedures to con-
centrate and remove lipids from the extract. Percent
lipid was determined for each sample to allow for nor-
malization of data as needed. Prepared extracts were
analyzed by gas chromatography/electron capture
detection (Lieker, 1994), and concentrations of individ-
ual compounds were quantified at a reporting level of
5.0 micrograms per kilogram (ug/kg) wet weight. PCBs
and chlordane compounds were reported as aroclors
1242, 1254, and 1260, and as technical chlordane,
respectively.

Liver tissues and fillets subsampled for trace ele-
ment analysis were prepared by oven drying to a con-
stant weight, dissolution of the sample by acid digestion
and the addition of hydrogen peroxide (H,0O5), and fil-
tration of remaining insoluble materials (U.S. Geologi-
cal Survey, 1993). Concentrations of trace elements
were determined in the acid-digested biological mate-
rial (Fishman and Friedman, 1989; Faires, 1993).
Whole-body, eviscerated samples were homogenized
using a stainless steel grinder, and a 20-g subsample
split was retained for trace element analysis following
the procedures described above. Reagent blanks, con-
sisting of preweighed Whatman™ cellulose paper, were
processed through the grinder to determine possible
contamination from the grinding procedure.

VOCs were analyzed using a method similar to
the method recommended by the USEPA for analysis of
VOC:s in fish tissues (Easley and others, 1981). Ten mL
of organic-free water was added to each VOC subsam-
ple in a 3/4-in.-diameter glass test tube and then spiked
with a surrogate solution. The sample was then sonified
with a sonic disrupter for 2 minutes in an ice bath and
then loaded into a Tekmar™ 2016 autosampler. The
sampler is outfitted with a modified purge needle. The
sample was heated to 70 °C for 2 minutes prior to the
purge cycle. The sample was desorbed into the GC,
which is temperature programmed from -20 to 160 °C,
and analyzed by electron impact mass spectrometry in
the full scan mode.

ANALYTICAL METHODS 17



Quality-Control Samples

Selected laboratory quality-control sample
results for Phase I and II of this study are listed in the
"Chemical Data" section of this report. Replicate
samples are listed in the data tables and identified by
footnote. Trace element laboratory quality-control
information for Phase I analyses was not reported for
individual samples, but method quality-assurance
information is available (Arbogast, 1990).

SUMMARY

A Resource Conservation and Recovery Act
Facility Investigation conducted by a private consultant
to the U.S. Navy found ground-water plumes containing
chlorinated solvents on the NWIRP and on the NAS.
Metals, SVOCs, and PCBs were found in soil and sedi-
ment samples from sites on both facilities, including
sites with surface drainage to the lake. These findings
led to a USGS study of potential contamination in
Mountain Creek Lake adjacent to both facilities. This
report describes sampling and analytical methods and
presents chemical data from the USGS study of Moun-
tain Creek Lake during June 1994-August 1996.

The Mountain Creek Lake study was designed
to determine if contaminants from the Navy facilities
have migrated, or continue to migrate, to the lake. To
determine if any of the contaminants found at the facil-
ities had migrated to the lake, samples of lacustrine bot-
tom sediments and streambed sediments, lake water,
bottom-sediment pore water, and fish were collected.
Bottom-sediment samples were collected at 68 sites (20
Phase I and 48 Phase II) and analyzed for selected con-
stituents and properties including VOCs, SVOCs, pesti-
cides, PCBs, PCNs, carbon, major and trace elements,
grain size, cesium-137, and PAHs during 1994, 1995,
and 1996. Lake-water samples were collected from four
sites and analyzed for VOCs, selected pesticides, field
properties, nutrients, carbon, and major and trace ele-
ments in October 1994. Bottom-sediment pore-water
samples were collected from 10 sites and analyzed for
VOCs and major and trace elements in 1994 and 1995.
Fish samples were collected from 3 sites during 1994
and from 7 collection areas during 1995. Selected fish-
tissue analyses were done on 6 composite samples
(Phase I) and 62 samples (Phase II) for VOCs, SVOCs,
pesticides, PCBs, and major and trace elements. Not all
constituents were analyzed at every site or for every
sample.
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