Published Reports

CONTAM NANT SURVEY
OF THE
ANAHUAC NATI ONAL W LDLI FE REFUGE

by:
Dr. Brian W Cain
Envi ronnent al Cont am nant Speci al i st

US Fish and Wldlife Service
Ecol ogi cal Services
17629 El Canmino Real, Suite 211
Houst on, Texas 77058

Cct ober 1993
CONTENTS

REESEN TS eh i ] Upctad rh b b 005 sl gabenidl DV ol 3 Sy et e R SR Bt e,
HeaMvy. VBEAK-8E pi o St el 58l o S e il e P Tl 8 e
O ganochl-or i Be=Pastl-Gl des: ma . b i i S e e
Organophoesphat.e: Pesti ci-des. s s 4 ihs miedia datiiinn mied I L
Petir@l-etm Mdr gealr-Dons. . i e 5 il g R S A 0 R
CONCLAJSIIONS: =, 3l as S s e s D i - s s S U e

LITERATURE: Cl TED: i 7 s i sy e e b e T A e e s
APPENI X T i e s e e e e e e T T e R T
TABLES
Nunber
| Sanpling stations and sanples collected to

moni tor contam nants on the Anahuac Nati onal

4 e | T R = =Y EED o ORISR ) - Loor it e b o AT R b R s LA K

2 Cont am nants routinely analyzed in environnenta
sanples by contract laboratories......... ... ... ...

http://orion.cr.usgs.gov/dec_reports/23/report.html (1 of 15) [10/17/2000 1:14:18 PM]

Page



Published Reports

3 Pesticides aerially applied on or near the
Anahuac National Wldlife Refuge.................... 8

4 Mean heavy netal residues in two sedi nent
sanpl es taken fromfour sites on the Anahuac
National: W.l.dlife-Ref uge. v vy v e il e i i s e v 9

5 Mean heavy netal residues fromvarious biota
coll ected on the Anahuac National WIdlife Refuge.... 11

6 Or ganochl ori ne and pol ychl ori nated bi phenyl (PCB)
resi dues detected in sanples collected on the
Anahuac National WIldlife Refuge in parts per
bl -on, Wet - Wel gt s on i e md A e e 12

7 Mean petrol eum hydrocarbons in two sedi nment
sanpl es col |l ected fromeach station on the
Anahuac National WIldlife Refuge.................... 15

8 Mean polycyclic aromati c hydrocarbons in
sel ected biota from Anahuac Nati onal
Wldlife Refuge. Nunber of sanples in parenthesis.... 16

i
<00023004. gf i >
FI GURES

Nunber Page

1 Anahuac National WIldlife Refuge, Chanbers County,

i
ACKNOW.EDGEMENTS

Several people contributed to this nonitoring survey of the
Anahuac National WIldlife Refuge. Russ C apper (retired) and the
present refuge manager, Donenick G ccone, provided access to the
refuge, their personnel, and equi pnment. JimNeaville and Ed
Jackson, fromthe refuge staff, provided historical informtion
about the refuge and field assistance tine to insure our success
with the collection of sanples. Denise Baker and Larry Ganbl e
hel ped with field collections, sanple shipnent, and ot her

| ogi stical problens. Charles Sanchez, Regional Contam nant
Coordi nator, helped with securing funds for analysis and getting
t he sanpl es anal yzed.

| would also like to thank the personnel at the Patuxent
Anal ytical Control Facility for their contribution.

http://orion.cr.usgs.gov/dec_reports/23/report.html (2 of 15) [10/17/2000 1:14:18 PM]



Published Reports

Speci al thanks are extended to Jani ce Sant af ede and Wendy
| saacson for their endurance as they conpleted this report.

iV
ABSTRACT

Sedi ment and biotic sanples were collected fromfour |ocations on
t he Anahuac National WIldlife Refuge for a contam nant survey.
Cont am nants exam ned in the anal ysis included organochl ori ne and
or ganophosphat e pestici des, heavy netals, and petrol eum
hydrocarbons. Analytical results indicate the refuge is, for the
nost part, not contami nated by these chemicals. Two |ocalized
areas have m nor contam nant problens. Petrol eum hydrocarbons
contam nate the irrigation canal sedinent near a diesel-powered
lift punp and the bottom sedi nents of Jackson Ditch near a
petrol eum producti on area. Four heavy netals (chrom um copper,
ni ckel , and silver) were also present at elevated |levels in the
sedi ment of Jackson Ditch, relative to other |ocations on the

r ef uge.

I NTRODUCTI ON

Anahuac National WIdlife Refuge was established in 1963 with the
acqui sition of 9,836 acres of marsh | and bordering East Bay in
Chanbers County, Texas. |In 1982, the refuge nore than tripled in
size wth the purchase of a | arge segnent of the Barrow Ranch,

al so in Chanbers County (Fig. 1), and now totals 28560 acres. A
variety of fish and wildlife species utilize this refuge fromthe
shoreline on East Bay, through the brackish marshes, and into the
rice farmng areas on the northern section of the refuge.

Several bayous such as Oyster Bayou, Onion Bayou, East Bay Bayou,
and El m Bayou drain many square mles of farmand pasture | and
that border the refuge (Fig. 1). This surrounding |and is farned
wWth rice, soybean, and sonme sorghum The fallowrice fields are
grazed by cattle, and there are scattered oil and gas production
fields on all sides of the refuge. Contam nants that are
associated with farm ng, ranching, and petrol eum producti on have
pat hways to the refuge via the bayous. WMny of the oil
production facilities are permtted to discharge their brine
(i.e., production water) into tidal canals and creeks both on,
and near, the refuge. This brine water may have a salinity of
170 parts per thousand (ppt), whereas sea water is 35 ppt.

Rice farnmers flood their fields during the growi ng season with
fresh water delivered through a series of irrigation canals and
drain the excess water through a network of drainage canals.
This drainwater typically will enter into the nearest bayou and

See Tabl e/ Fi gur e
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FIGURE |I. ANAHUAC NATI ONAL W LDLI FE REFUGE, CHAMBERS COUNTY, TEXAS,

MAP
( SEE ORI Gl NAL)
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flows through the refuge. Sone of the drainwater is punped into
the irrigation canals used to flood the rice farm ng areas on the
refuge. Rice farmers around the refuge, and those that |ease the
refuge | ands, apply several herbicides and pesticides on these
Crops.

The refuge serves as a nesting area for the nottled duck (Anas
ful vigul a macul osa) and, during the wnter nonths, as many as 20
speci es of ducks and geese may be found on the refuge. The rice
farm ng area and the bracki sh marshes together provide w ntering
habitat for up to 50,000 geese. Drainage ditches, ponds, and
bayous on the refuge provide habitat for marsh birds, fish-eating
birds, mgratory shore birds, and several species of comercially
I nportant finfish. Both sport fishing and waterfow hunting are
all oned on portions of the refuge.

Contami nants that nay be inpacting fish and wldlife species

i ncl ude: petrol eum hydrocarbons such as aliphatic and pol ycyclic
aromati ¢ hydrocarbons; pesticides such as organochl ori nes and

or ganophosphat es; herbici des for aquatic vegetation control; and
heavy nmetals. This study was designed to nonitor sedinents,
aquatic invertebrates, fish, and birds for the presence of

contam nants both on the refuge and in the bayous that deliver
wat er to the refuge nmarshes.

3
METHODS

Sedi nent sanples were collected fromthe bayous that border and
drain into the refuge as access would permt. Sedi nent sanpl es
were al so collected fromwaterways, rice farn and, and ponded

wat er on the refuge. These sanples were collected with a

stainl ess steel petite ponar bottom sanpler and stored on ice in
one-liter chem cally-cleaned glass jars until the sanple could be
frozen. Al sanples were frozen upon returning to the C ear Lake
Field Ofice. Sanpling stations are described in Table 1.

Bl ue crabs were collected fromtidal canals using baited crab
traps set for a 24-hour period. Several species of fish (carp,
catfish, gar, shad) were collected using gill nets set in
irrigation canals and bayous draining onto the refuge. Aquatic

I nvertebrates (insect |arvae, crayfish, shrinp) were collected
using a small nmesh 10-foot seine and a dip net in the rice drain
ditches. Red-wi nged bl ackbirds were collected in the rice fields
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usi ng steel shot.

Sanpl es for chem cal analysis of the biota included whol e body
anal ysis of the invertebrates, livers frombirds and fish, and
viscera fromthe blue crabs. Al sanples were anal yzed by
contract | aboratories through the Patuxent Analytical Control
Facility (Laurel, MD). dive percent of the anal yses were
subsequently confirnmed by gas chromat ography/ mass spectronetry
(GC/M5). Table 2 is a list of all conpounds considered in the
anal ysis. [Exact analytical extraction and determ nation
procedures are available fromthe Patuxent Analytical Control
Facility upon request and are not restated in this report. Brief
descriptions are provided in Appendix I.

4
See Tabl e/ Fi gure

Table 1. Sanpling stations and sanples collected to nonitor contam nants on
t he Anahuac National WIdlife Refuge, Texas.

(SEE ORI G NAL)

5
See Tabl e/ Fi gur e

Tabl e 2. Contam nants routinely analyzed in environnental sanples by
contract |aboratories.

( SEE ORI Gl NAL)

6
RESULTS

A few pesticides and herbici des have been approved for use on the
Anahuac National WIldlife Refuge for the rice farm ng areas.
However, a survey of the local applicators produced a list of ten
chem cals that were applied either on the refuge or on the

adj acent fields (Table 3). In addition to this list, the
her bi cide 2,4-D was al so sprayed in the drainage ditches on the
refuge by Chanbers County Drainage District. These 10 chem cals
are all short lived in the environnent, usually dredging bel ow a
detection limt within six weeks, thus they were not included in
the 69 chemcals (Table 2) analyzed for in this contanm nant
survey.

HEAVY METALS

Sedi nrent sanples fromfour |ocations on the refuge (Table 4) did
not reveal a serious problemwth netal contam nation. Eight of
the 20 netals considered in the sedi nent analysis were bel ow t he
detection level. Sedinment sanples from Jackson Ditch, a dredged
canal used to drain the marshes into East Bay Bayou, had el evated
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| evel s of chrom um copper, nickel, and strontium (Table 4).
Jackson Ditch is now influenced by tidal action along the Gl f

I ntracoastal Waterway and may receives waste water from an oi
and gas production area adjacent to the south end of the refuge.
Strontiumis one of the alkaline earth netals (Brady and Hol um
1981) and is associated with saltwater, especially the produced
wat er from petrol eum production, Nickel and chrom um are used in
stai nl ess steel production, and copper is a conponent of the
antifouling paint used in shipping. These four netals detected
at elevated levels are |ikely contam nants associated with the
corrosion of netal equipnment used along the Gulf |Intracoastal
Wat erway by the shipping industry, and fromthe petrol eum
production i ndustry.

There are very few published articles on strontiumtoxicity or

| evel s of concern to fish and wildlife species. 1In contrast,
chrom um copper, and nickel have extensive literature on their
toxicity and accunul ati on potential in the environnment (Phillips

and Russo 1978). Chrom um can exist in several val ence states,
but in aquatic environnents it is usually found as trivalent or
hexaval ent chrom um (U.S. EPA 1980a). Hexavalent chromumis a
strong oxi di zing agent and is very soluble in water which
increases it's toxicity. Invertebrates are usually nore
sensitive to hexaval ent chromumthan are fish species and to

7
See Tabl e/ Fi qure

Tabl e 3. Pesticides aerially applied on or near the Anahuas Nati onal
Wl dlife Refuge.

(SEE ORI G NAL)

See Tabl e/ Fi qure

Tabl e 4. Mean heavy netal residues omtwp sedi nent sanples taken from
four sites on the Anahuac National WIdlife Refuge.

9
protect these organisns the hexaval ent chrom um shoul d not exceed
0.054 parts per million (ppm in the water. The chromum /| eve
In the sedinent fromJackson Ditch was 139.5 ppm on a dry wei ght
basis, which is 2,580 tinmes the toxic dissolved level. This
I ndi cates that a potential chrom um probl emexists in Jackson
Di tch.

Copper was elevated in the sedinent sanples from Jackson Ditch
(Table 4). The criterion to protect saltwater aquatic life for
copper is 0.04ppm as a 24-hour average, or not to exceed 0.023
ppmat any tine (U S. EPA 1980b). Copper has been used as

al gi ci des and herbi ci des, because it inhibits photo-synthesis at
a concentration as low as 0.001 ppm and as an antifouling paint
on shipping vessels. The elevated | evels of copper in Jackson
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Ditch sedinent may be the result of higher copper in the Gulf
I ntracoastal Waterway that settles into Jackson Ditch.

Ni ckel residues in Jackson Ditch sedi nent were el evated conpared
to the other |ocations on the refuge (Table 4). The criterion to
protect saltwater aquatic life is 0.001 ppmas a 24-hour average
and shoul d not exceed 0.140 ppmat any tine (U S. EPA 1980c).

Ni ckel strongly absorbs to iron and nmanganese oxides and its
toxicity is reduced by cal ciumand magnesi um Under nat ural
conditions, the nickel present in Jackson Ditch sedinment will not
be available to aquatic organisns and is not at |levels to be of
concern at the present tine.

Heavy netal residues fromthe various animals collected on the
refuge indicate that only copper and strontium may be

accurmul ating in aquatic species (Table 5). Copper and strontium
were the highest in Jackson Ditch sedinent and were also high in
bl ue crabs collected fromthe sane area. The m xed aquatic

i nvertebrates collected fromthe drain ditch of a rice field al so
had el evated | evels of copper and strontium (Table 5). Copper
was wthin the bioconcentration range for these organisns, in
areas with el evated sedinent levels (U S. EPA 1980b), suggesting
that an equilibrium my have been reached and no further increase
I n body tissue is expected.

ORGANCCHLCRI NE PESTI Cl DES

Ei ght sedi nment sanples collected fromthe Anahuac Nati onal

Wl dlife Refuge were anal yzed for organochl ori nes and

pol ychl ori nated bi phenyls listed in Table 2. None of these
contami nants were detected in the sedinent sanples at the 0.01
ppm detection | evel (Table 6). These persistent chlorinated
conpounds are apparently not present, or being deposited, in the
sedi nents of the bayous and irrigation canals on the refuge.
Dieldrin and DDE residues were the nost frequently detected
organochlorines in the biota sanples (Table 6), but at |evels

10
See Tabl e/ Fi gur e

Tabl e 5. Mean heavy netal residues fromvarious biota collected on
t he Anahuac National WIdlife Refuge.

( SEE ORI G NAL)

11
See Tabl e/ Figure
Tabl e 6. Organochl ori ne and pol ychl ori nated bi phenyl (PCB) residues detected in
sanpl es collected on the Anahuac National WIldlife Refuge in parts per
mllion wet weight.
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12
bel ow any environnmental concerns. The biota sanples from both
the irrigation canal and the rice farmdrainage ditch indicate
that the organochl orine residues may be remants from past
agricultural practices. Toxaphene was al so recorded at | ow
| evel s (Table 6) fromthese two sanpling |locations. The white
crappi e sanpl e, which had the highest residue | evel of 0.96 ppm
t oxaphene, was bel ow t he hazardous range for tertiary consuners
(1.7 to 5.5 ppm reported by Eisler and Jacknow (1985).
Toxaphene shoul d not be considered as a contaminant threat to
fish and wildlife resources on the Anahuac National WIldlife
Ref uge, or create a need for a fish advisory.

ORGANOPHOSPHATE PESTI CI DES

Or ganophosphat e pesticides are used during the rice grow ng
season both on the refuge and on surrounding farm and. These
pestici des have a short half-life after application. Twenty-

t hree or ganophosphat e pestici des were anal yzed for in sedinent
and tissue sanples fromthe irrigation ditch and the drai nage
canal s. No organophosphate was detected in any sanple. Use of
or ganophosphat e pestici des does occur on the refuge and the fact
that they have a short resident tine in the environnment could be
a reason for very little aquatic |life (insects, shrinp, tadpoles)
present in the rice field drainage ditches for short (i.e., 7
days) periods of tine. The subtle ef fects of pesticide use on
aquatic |ife food chain organi sns should be investigated in
future studies or nonitoring efforts.

PETROLEUM HYDROCARBONS

Sedi nent sanples taken fromthe irrigation canal at the lift punp
were contam nated with both aliphatic and pol ycyclic aronatic
hydrocarbons (Table 7). The water punp at this location is

usual ly serviced with diesel fuel and the crank case oil is
changed on a regular basis. Spilled oil and grease usually coats
the punp and the ground. Waste oil cans and used oil filters are
commonly found on the ground around the punp. This heavy

contam nation by oil at the punp station is the result of sloppy
mai nt enance and servicing of the water punp. The very | ow
presence of petrol eum hydrocarbons in the rice field drainage
ditch (Table 7) indicates these contam nants are not being
carried to a wide area of the refuge.

Jackson Ditch and Oyster Bayou sedi nent had m nor contam nation

wi th petrol eum hydrocarbons. Both of these sanpling areas
potentially receive runoff water from petroleum production
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facilities. The presence of aliphatic hydrocarbons at a total
residue |l evel of 0.340 ppmin the sedinent from Jackson Ditch
suggests recent contami nation. Aliphatic hydrocarbons are toxic
to aquatic life at low levels, but they also degrade or volati ze

13
faster than aromatic conpounds. This data suggests recent, and
per haps, |ow | evel continuous contam nation of Jackson Ditch by
pet rol eum hydr ocar bons.

Crabs col lected from Jackson Ditch had | ow | evels of polycyclic
aromati c hydrocarbons in their tissue (Table 8. Oher biota
collected fromthe refuge did not have detectable | evels of the
14 aromatic hydrocarbons considered in this investigation, except
for the three data points in Table 8. The two fish species were
collected fromthe irrigation canal near the lift punp station.

The majority of polycyclic aromati c hydrocarbons entering aquatic
envi ronments remain close to the deposition Bite where they
accunul ate in sedinents until benthic organisns either

bi ot ransf or m or bi odegrade the conpounds (Eisler 1987). Fish and
many crustaceans possess the enzynes necessary to activate
aromati c conpounds during netabolism but nost nolluscs cannot,
which results in bioaccunulation in nolluscs (Eisler 1987).

Sedi nents consi dered as heavily contam nated by pol ycyclic
aromati c hydrocarbons generally contain nore than 10 ppm tot al
residues. The 3.6 ppmdetected in sedinents near the punp
station is a noderate contam nation, but not at a |level that can
cause biological effects in aquatic species such as increased
liver size in fish, photosynthetic inhibition of macrophytes, and
abnormal bl ood chem stry in nolluscs (Eisler 1987).

14
See Tabl e/ Fi qure

Tabl e 7. Mean petrol eum hydrocarbons in two sedi nent sanples collected from
each station on the Anahuac National WIldlife Refuge.

(SEE ORI Gl NAL)

15
See Tabl e/ Fi qure

Tabl e 8. Mean pol ycyclic aromatic hydrocarbons in selected biota from
Anahuac National WIldlife Refuge. Nunber of sanples in parenthesis.

(SEE ORI Gl NAL)

16
CONCLUSI ONS

Qur prelimnary assessnent is that the Anahuac National WIldlife
Ref uge i s not contam nated by organochl ori ne pesticides or heavy
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nmetals at |levels that offer any threat to fish or wildlife

speci es. Petrol eum hydrocarbons are a continual contam nant
problemin small |ocalized areas. O ganophosphate pesticides are
used on the refuge, and nmay be responsible for short termloss of
aquati c organi sns (insect |arvae, grass shrinp, tadpoles) in rice
fields and drai nage ditches. This should be the focus of any
future study. Organophosphate residues are difficult to detect
In sedinments or aquatic tissue.

17
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APPENDI X |

19
VETAL ANALYSI S

Sanpl es were | yophilized prior to sanple digestion. |If

necessary, the dried sanple was then passed through a 2 nm
plastic sieve and a split was then ground using a nortar and
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pestle. Percent noisture was determ ned using Standards Mt hods
for the Exam nation of Water and WAstes, 14th ed. (Section 208A).

Di gestions for |ICP analysis were perfornmed in accordance with
“"Procedures for Handling and Chem cal Anal vsis of Sedi nent and
Water SanDl esl |, US EPA/ COE, Technical Report EPA/ CE-81-1, My
1981. One gramaliquots of the dried sanples were digested in a
vigorous nitric acid-hydrogen peroxi de procedure with a final
aqueous matrix dilution of 100 mmafter filtration. The sanple
results are reported in ng/kg dry weight. No extraordinary
reactions or color changes were noted for the |ICP digestion.

One sanpl e was spi ked and duplicated. Sumraries of the ICP QC
pages foll ow

1. Digestion Blanks - Two bl anks were digested with the
sanples. Normal contam nation |evels for several analytes were
found in the bl anks.

2. Initial Calibration Checks - The |ICP spectroneter was
calibrated properly as indicated by the percent recoveries of
the el enents anal yzed (within ten percent wi ndows) in the
initial check solutions.

3. Initial Interf erence Check - Background correction factors
for selected anal ytes were properly determ ned as indicated by
percent recoveries for the interference check solutions (within
twenty percent w ndows).

4. Duplicate Analysis - The duplicate precision, as indicated
by the Rel ative Percent Differences (RPD), was acceptable
(inside the 20% wi ndows) for all elements with the exception of
Al and Pb. Al is only slightly high (21% . The high Pb RPD,
at 30% is probably due to the variability normally found when
concentrations are near the |DL.

5. Spike Analysis - Spike recoveries in the sanple were within
75 to 125% for nost elements. Sb, B, Ag, and Sn were all |ow
Low recoveries are typically seen for these elenents. As a
result, the sanple results are probably biased | ow.

6. Ref erence Materials - A solid EPA | aboratory control sanple

(0287) was used as a reference material. Recoveries for
certified anal yte val ues which could be quantitated at a | evel
above the reporting limt were all within +/- 25%w th the
exceptions of Ag. Ag recoveries are typically lowwth this
type of digestion.

20
ORGANOCHLCORI NE  AND AROCCHLOR ANALYSI S
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Twent y-four sedi ment sanples were anal yzed by Pat uxent nethods.

A subsanpl e of each well-m xed sedinent (5.0 g to 7.3 g), and
sodium sul fate (heat treated at 550°C) were blended in a one-
hal f-pint food blender. This m xture was added to a fi ber
extraction thinble (pre-extracted with petrol eum ether).
Internal standard solution froma syringe was placed on the
sanple in the thinble. The sanple was extracted wth petrol eum
ether (B& distilled in glass) for at |east 20 hours. The
extract was concentrated to 10 nL with a Kuderna-Dani sh on a
steam bath. During the concentration stages, the extract was
never allowed to go to dryness.

The 9 nL of extract was exchanged i nto nethylene chloride

(Omi solve distilled in glass) and brought to a 10 nL volune. A
vol une of extract equivalent to approxinately 1 g of sanple was

| oaded into a | oop on the GPC unit (ABC nodel No. 1002A) and
injected. The GPC unit transfers the eluted fraction containing
the chlorinated organics to an autoconcentrator that concentrates
during elution and exchanges the solvent to hexane for a final

vol une of 10 niL.

The sanple was concentrated to 1 nL by nitrogen bl owdown and
subjected to alumna mcro colum cleanup. The alum na (Biorad
neutral alum na AG/, 100 to 200 nesh) was ignited and then
deactivated with distilled water (7% by weight). The anal ytes
were eluted with 10 nL of 4:1 hexane/ net hyl ene chloride. The
el uent was concentrated to 1 nL for GC capillary anal ysis.

Percent noisture was determ ned by placing 2 g of the honpbgenate
into a tared al um num pan and placed in a drying oven (105°C) for
at |l east 48 hours. The weight was recorded after cooling in a
desi ccator overni ght.

For organochl ori ne anal ysis, six chlorinated bi phenyl congeners
wer e added before extraction of the sanple and served the
foll om ng purposes:

1. Monitoring sanple extract | osses due to extraction
efficiency, GPC cl eanup, or extract transf er.

2. Estimating detection limts.

3. Increasing accuracy of predicted retention tinmes (z0.005
mn) for the anal ytes.

4. Providing backup internal standards in the event of sanple
matrix interference with the normal quantif ication interna
st andar d.

21
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Bef or e organochl orine GC anal ysis, two additional internal
standards were added to the sanple. These were used for
nonitoring the instrunent's health; e.g., to indicate if there
were any problens with the injection of each sanple.

A Hewl ett-Packard 5880A GC equi pped with dual capillary

col um/ dual ECD detectors was used for the organochl orine and
arochl or analysis. The analysis was a single splitless (G ob)
injection onto two 30-neter columms (DB-1 and DB-1701) of
different polarities. The dual colum analysis, besides

provi ding confirmation of the pesticides, checks for coelution of
unknowns with each individual pesticide. Because of the high
resol ving power of the capillary columms, coelution by an unknown
on both colums is inprobable. Except as expl ained bel ow, the
anount and variance shown on the sanple report pages was

cal cul ated fromthe val ues given by the two GC colums for each
conpound detected. If the variance was greater than 15% of the
mean, it was assuned that coelution was occurring on the colum
showi ng the higher anobunt and only the | ower anount was reported.
In that case, a variance indicator NA (Not Applicable) was
printed in the "Variance" list. Also, if near coelution occurs,
where a positive identification on one of the GC colums was not
possi ble, then only the anobunt given by the GC colum that allows

positive identification was reported. In this case, the variance
i ndicator NA al so was printed. The indicator NA al so was used in
the "Variance" list in cases where nothing was found above the

detection limts on either columm where the indicator ND was
printed in the "Ampunt" |ist.

The tenperature programwas 500C for two mnutes to 280°C at
3°C/ mnute and a post-run tenperature of 290°C for five mnutes.
Thi near flow rate was at 30 cm hel i um second.

Quantitation was done on the Hew ett-Packard 5880A GC. Due to

t he narrowness of the capillary peaks, all data were based on
peak height, resulting in |less biasing due to tailing, near
coelution and baseline drift ("Assessnent of the Results from
Dat a Processing Svstens using a D gital Chromatogram Sinul ator"”,
R J. Hunt, Journal of Hi gh Resol ution Chronat ography Comruni ca-
tions, Vol. 8, July 1985, pp. 347-355). All data were collected
directly fromthe GC into databases in an Am ga conputer. The
dat abases, besides providing report generation, allowthe
nonitoring of the standard curves and internal standards over
tinme. The data on the Anmiga al so was used for pattern
recognition in arochlor analysis and to devel op the organo

chl ori ne pesticide "unknowns" report. Appendices A and B contain
the results of the organochl orine-arochl or and "unknowns"

anal yses, respectively.

The batch size for soxhlet extraction was 12 (11 sanples and 1
bl ank). Two batches went onto the GPC at a tine. No anal ytes
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were detected in the blank at concentrations >0.5 ppb.

22
No GC/ M5 confirmati on was done since no anal ytes were detect ed.

ALKANE AND AROVATI C ANALYSI S

Sanpl e preparation for the al kanes and aromatics was as foll ows.
Five m crogranms deuterium | abel ed surrogate spi kes were added to
5-15 g of the sanple honbgenate. There were | abel ed anal ogs for
each of the polyaromatic hydrocarbons to be anal yzed except
benzo(e) pyrene and peryl ene. Aqueous potassi um hydroxide (4 N)
was added to each of the m xtures and the sanple saponif ied in a
steam bath for two hours. The centrifuge tubes were vortex m xed
every 40 m nutes. The hydrol ysates were acetif ied with
hydrochloric acid, the m xture transferred to a separatory funnel
and extracted three tines wiwth 25 nL nethyl ene chl ori de each
time. The aqueous |ayer was discarded. Soil and sedi nent
sanpl es were not hydrolyzed. The sanples were m xed with sodi um
sul fate and soxhl et-extracted overnight with nethyl ene chl ori de.
The conbi ned organic extract filtered through muf f | ed NA2SO4 and
rotary-evaporated to several mllinmeters. One hundred niL

petrol eumether and 0.7 nL iso-octane was added prior to initial
evaporation and the extract again reduced to several mllineters.

The al kanes and aromatics were fractionated on a colum of 20 g
2.0% wat er-deactivated silica gel. Al kanes were eluted with 100
nmL 40% met hyl ene chloride in petrol eumether and an additional 60
mL net hyl ene chloride. Each fraction was concentrated by rotary
evaporation foll owed by nitrogen evaporation. The al kane
fraction was evaporated to 1 nL, internal standards added and the
extract transferred to a vial in preparation for GC anal ysis.

The aromatic fraction was concentrated to 10 nL and cl eaned by
gel perneation chromatography on Bi o-Beads SX-3. The collected
gel perneation fraction was first rotary-evaporated, then

ni trogen-evaporated to 1 nL and finally shaken wi th aqueous

sodi um hydroxi de. This step renoved residual fatty acids. An

I njection internal standard was added to each extract and it was
transferred to a vial in preparation for GC anal ysis.

Thr ee conmpounds, n-undecane, n-docosane, and n-triacontane were
added to each of the final alkane extracts before GC analysis to
serve as quantitation internal standards.

Gas chronat ography was done using a 30 M DB-5 capillary col um
wWth splitless injection on a Hew ett-Packard 5880A GC with flane
I oni zation. The tenperature programwas 60°C for three m nutes
to 310°C at 60/ m nute for al kanes and a post run tenperature of
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320°C for two m nutes. Li near flow rate was 30 cm hel i um second.

23

I nternal standards for the polyaromatic hydrocarbons were the

deut eri um | abel ed conpounds added at the saponification stage.

The deuterium | abel ed fluorene has been found to

deut eri unf’ hydr ogen exchange duri ng base hydrolysis. Thus, D[sub]10
phenant hrene was used as the internal standard for fluorene.

Use of these internal standards automatically conpensates for any
| osses during sanple preparation. An injection internal standard
was added to each extract before anal ysis on the GO MS and was
used to determne if recovery of | abel ed conpounds were w thin
the normal expected range.

Gas chronmat ography was done using a 30 M DB-5 capillary col um
wth splitless injection on a Hew ett-Packard 5890 GC in
conjunction with a Finnigan-MAT | NCOS 50 mass spectroneter. The
tenperature programwas 50°C for two mnutes to 320°C at

8°/ mnute. The nmass spectroneter scanned from35 to 450 nfz in
0. 56 seconds at 70 eV.

The target pol yaromatic hydrocarbons were purchased from Supel co
(Supel prene) and m xtures of isotope | abel ed conpounds were

pur chased from MSD | sot opes. Responses of the | abel ed conpounds
to 2,2'-dif luorobiphenyl internal standard and of the target to
t he | abel ed conpounds was used to create a polyaromatic
hydrocarbon library response list. The response curves for the
target pol yaromatic hydrocarbons were generated from1l to 50 ng
on colum and were linear in this range.

The mass spectroneter was calibrated and an on-going calibration
verification standard at either 1 or 2 ng on colum injected
daily. Compounds were searched for and quantif ied with "TCA", a
program avail abl e from Fi nni gan- MAT for the analysis of target
conpounds. Mass spectra were exam ned manual ly to verify

i dentification.
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