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Site Name: Atlantic Wood
TDD No.: F3-8405-40

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8405-40 for the Atlantic Woods Industries,

Incorporated site , located in Portsmouth, Virginia.

1.2 Scope of Work

NUS FIT [l was tasked to conduct a site inspection of the Atlantic Wood Industries,

Incorporated site, located in Portsmouth, Virginia.

1.3 Summary

The Atlantic Wood Industries, Incorporated site is a wood processing plant which
uses pentachlorophenol and creosote in its process. The site is located in
Portsmouth, Virginia, adjacent to the Portsmouth Naval Ship Yard and the Naval
Reserve property. The site, which is 47.5 acres in size, consists of 4 areas that
are used for different purposes (see appendix B, figures 5 and 6). The first area is
an area which is used for the storage of finished pilings, area no. 2 is the actual
processing plant, area no. 3 is the raw material storage area, and area no. 4 is used
for the storage of finished railroad ties. The major area of concern is the process
area, area no. 2, which includes 4 storage tanks. These tanks have allegedly been
leaking into a city storm sewer which flows into the South Branch of the Elizabeth

River.

During the NUS FIT [If site inspection of Tuesday, July 10, 1984, site access was
not granted. However, samples were obtained from the storm sewer upgradient of
the storage tanks, the storm sewer outfalls on the city of Portsmouth property, and
an intertidal ditch receiving drainage from the outfall. Air sampling conducted at
and around the site by the Environmental Response Team (ERT) of EPA, on July 13
and 19, 1985, detected contamination. Analyses results and a toxicological
evaluation of samples collected during the FIT inspection can be found in sections

6.0 and 7.0 of this report, respectively.
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2.0 THE SITE

2.1 Location

The Atlantic Wood Industries, Incorporated site is located in the central eastern
portion of Portsmouth, Virginia. The Portsmouth Plant is located on 47.5 acres
between the United States Naval Ship Yard on the north and the Portsmouth Naval
Reserve on the south. The Southern Branch of the Elizabeth River borders the site
to the east and Victory Boulevard is the western border. The site street address is
3950 Elm Avenue. Elm Avenue runs in an east-west direction just north of the

Atlantic Wood Industries site.

2.2 Site Layout

The Atlantic Wood Industries, Incorporated site is comprised of 4 areas. Area no. 1
is a storage area for finished pilings, area no. 2 is the actual processing plant, area
no. 3 is the raw material storage area, and area no. 4 is the storage area for
finished railroad ties. Area no. 4 contained an unlined waste disposal lagoon. Area
no. 2 is the area of most concern because there are 4 storage tanks which are
located to the north of a storm sewer which runs into the Elizabeth River. These
tanks are allegedly leaking material into the storm sewer. Discharges from the
storm sewer into the South Branch of the Elizabeth River could be impacting
estuarine biota. The northwestern corner of the property is another area of
concern. This area was used as an unlined process waste disposal lagoon from
approximately 1929 to 1972. In July 1982, the lagoon was filled in under the

direction of the Virginia State Department of Health (see appendix C).

2.3 Ownership History

The site was owned by the Atlantic Creosoting Company from December 1, 1926
until August 1978. In August 1978, the company was taken over by Atlantic Wood

Industries, Incorporated, the present owners of the site.
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2.4 Site Use History

The Atlantic Wood Industries, Incorporated site has been the site of a wood
processing plant since 1929. The facility presently uses pentachlorophenol and
creosote in their process. Four storage tanks have been located on the south side
of Elm Avenue. Darius Ostrauskas, of EPA, reported that Mr. Kenneth Cosgriff,
plant manager, informed him that these tanks were used for the storage of actively
used creosote until approximately 1975. Since 1975, actively used creosote has
been stored in smaller tanks located in the central part of the site (see appendix B,
site location map). Darius Ostrauskas also reported that Charles Kerr,
environmental engineer of Atlantic Wood Industries, stated that the 4 unused
storage tanks contained a total volume of 350,000 gallons of material as of
November 26, 1984. Mr. Cosgriff described this material as a creosote sludge
contaihing less than 3 percent water (see appendix D). The site also used an
unlined waste disposal lagoon for the storing of process wastes. The disposal
lagoon was used for a period of time, from approximately 1926 until 1972, but

exact dates are unknown.

2.5 Permit and Regulatory Action History

According to a preliminary assessment conducted by Ronald Jones, EPA Central
Regional Laboratory (CRL), on August 18, 1982, the Atlantic Wood Industries site
has an NPDES permit (VA 000 4189) allowing the owners to discharge all surface
waters from the plant site to 3 outfalls around the site. On December 17, 1981,
W.E. Landford, of the Virginia State Department of Health, Division of Solid and

Hazardous Waste Management, inspected the site and recommended that the site

of Atlantic Wood Industries, Incorporated. Also, the plant had a RCRA interim
status permit as a small quantity generator and storer. This permit was received
on November 19, 1980 and was revoked on November 16, 1985. The permit number
is VAD 990710410 (see appendix E).
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2.6 Remedial Action To Date

In early July 1982, Atlantic Wood Industries, Incorporated closed the unlined waste
disposal pit at the request of the Virginia State Department of Health. The pit was
operated for several years prior to 1982. A total of 20,000 cubic feet of creosote-
contaminated wood chips were disposed of in the waste pit during this time. Darius
Ostrauskas, of EPA, reports that, according to Terry Switzer, of the Virginia State
Water Control Board (VA SWCB), tank no. | (see appendix B, site map) was
dismantled in the spring of 1985. The contents of the tank were recycled into the
treatment process, according to Mr. Kenneth Cosgriff, plant manager of Atlantic
Wood Industries. Also according to Mr. Kenneth Cosgriff, tank no. 2 (see appendix
B, site map) was also dismantled in September 1985, and the contents were

recycled through the system.
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3.0 ENVIRONMENTAL SETTING

3.1 Water Supply

The water supply for the area within 3 miles of the site is supplied by the
Portsmouth Water Company. The Portsmouth Water Company services Chesapeake,
Suffolk, and Portsmouth, and uses a combination of sources from Suffolk County.
These sources consist of 4 lakes: Lake Kilby, Lake Meade, Lake Lahon, and
Speaghts Run. Three deep groundwater wells, located to the west of Lake Kilhy,
are other sources for Portsmouth Water Company. These supplies are located 17
miles to the southwest of the site. Chesapeake has an emergency supply which is
located 7 miles from the site and uses deep groundwater for its source. The city of
Norfolk uses a combination of surface and groundwater for its supply of potable
water. Norfolk gets these supplies from Suffolk County, which is located outside
the 3-mile radius of the site. Groundwater within a 3-mile radius of the site is not
being used for a potable water source. However, there is some industrial use of
groundwater in the area within a 3-mile radius of the site. These wells are drilled
to a depth of approximately 600 feet into the lower Cretaceous Series Patuxent

Formation. (For cooling waters and process water, see appendix G.)
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3.2 Surface Waters

The Atlantic Wood Industries plant lies on the west bank of the southern branch of
the Elizabeth River, which is an estuarine area with tidal influence. The southern
branch of the Elizabeth River flows north, into the Chesapeake Bay. Surface water
runoff from the site is collected by & NPDES permitted outfalls which flow into the
Elizabeth River. Outfall no. 003 discharges into a storm sewer, which is used by
the Portsmouth area and is located in the northwestern corner of the property.
The runoff is then released to the river. Outfall no. 00! discharges directly into
the river in the southeastern corner of the property. Outfall no. 002 discharges
into the outfall of the storm sewer, but never actually enters the sewer (see

appendix B, site map).

The South Branch of the Elizabeth River is used for recreational activities such as
crabbing. Darius Ostrauskas, of EPA, reports that, according to Daniel Horme, of
the Virginia Division of Water Programs, local residents catch oysters and crabs
within 2 miles downstream of the site. Also, studies conducted by the Virginia
Institute of Marine Science have found highly elevated concentrations of
polynuclear aromatic compounds downstream and adjacent to the facility. These

compounds bioacummulate in oysters (see appendix C).

3.3 Geology and Soils

The subject site is located within the Virginia Coastal Plain Province. The
sediments of the Coastal Plain range in age from Early Cretaceous to Holocene and
consist of an eastward-thickening wedge of unconsolidated sand, silt, clay, gravel,
and varying quantities of shells. In general, these sediments consist of a sequence

of marine deposits underlain by a thicker sequence of nonmarine deposits.
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According to the "Hydrogeologic Framework of the Virginia Coastal Plain," the
deposition of sediments within the Coastal Plain Province has been affected by 3
major structural deformation features: the Salisbury embayment, the Norfolk arch,
and the Albemarle embayment. Within the study area, deposition has been
modified by the Norfolk arch. The Norfolk arch delineates the separation between
the limestone-rich Albemarle embayment to the south from the glauconite-rich
Salisbury embayment to the north.
Norfolk arch

northeast.

In general, sediments to the south of the
dip to the southeast, while sediments to the north dip to the
The strike of these depositional units is approximately parallel or

subparallel to the Fall Line.!

The following table, adapted from "General Hydrogeologic Column and
Correlations for Sediments of the Virginia Coastal Plain,” summarizes the Coastal
Plain sediments, in order of decreasing age and in stratigraphic sequence, that

underlie the study area.l

GrouE

Columbia

Chesapeake

Chesapeake

Chesapeake

Chesapeake

Chesapeake

Pamunkey

Stratigraphic Formation

Undifferentiated

Yorktown Formation

Eastover Formation

St. Mary's Formation

Calvert Formation

Qld Church Formation

Chickahominy Formation

Piney Point Formation

Lithology

Sand and gravel,
interbedded with silt
and clay

Sand, interbedded with
silt, clay, shell beds,
and gravel

Sand, interbedded with
silt, clay, shell beds,
and gravel

Clay, silt, and shelly

Clay, silt, diatomaceous,
sparsely sandy, and shelly

Sand and glauconite,
interbedded with shell
beds, silts, and clays

Sand and glauconite,
interbedded with shell
beds, silts, and clays

Sand and glauconite,

interbedded with shell
beds, silts, and clays

3-3

Origin

Fluvial and marine

Shallow, open marine

Shallow, restricted
marine
Shallow, open marine

Quiet, restricted
marine

Shallow, open marine,

inner shelf hasin

Shallow, open marine,
inner shelf basin

Shallow, open marine,
inner shelf basin



Group

Pamunkey

Potomac

Site Name: Atlantic Wood
TDD No.: F3-8405-40

Stratigraphic Formation Lithology Origin
Nanjemoy Formation Clay, silt, shelly, Shallow, open marine,
-glauconite, and sandy inner to middle

shelf basin

Marlboro Clay Pink and gray clay Shallow, open marine,

inner to middle
shelf basin

Aquia Formation Sand, glauconite, Shallow, open marine
interbedded with inner shelf basin
shell beds

Undifferentiated Clay, silty, micaceous Marine

Potomac Formation Sand, occasional gravels, Continental, fluvial
interbedded with silty deltaic, back swamp
clays. basins

The thicknesses of these sediments in the study area is unknown.

The basement complex, which is located approximately 2,250 feet below sea level,
consists of eastwardly dipping crystalline rocks. In general, these rocks are
Precambrian to lower Paleozoic in age and consist of massive igneous intrusives,

highly deformed metamorphic rocks, and consolidated sediments. !

Native soils of the study area are classified as Tidal Marsh soils, which consist of
silty clays mixed with varying amounts of sands. These native soils have been
disturbed due to urban development.3 Sife-specific information from the "Phase I
Pollution Abatement Plan for Atlantic Wood Industries, Incorporated, Wood
Preserving Plant," indicates that soils underlying the site consist of find sand and
silt with thin clay layers at depths to approximately 15 to 20 feet below the
surface.2 Based on soil borings conducted for this study, these clay lenses are

discontinuous and are most likely fill material.2
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3.4 Groundwaters

The eastwardly thickening wedge of Coastal Plain sediments forms a multi-layered
aquifer system within the study area. In general, this multi-layered aquifer system
consists of a thin, generally continuous sequence of marine sands and clays, which
are underlain by a thicker sequence of discontinuous nonmarine sands and
interbedded clays. Underlying the study area, these sediments have been divided

into 7 aquifers and 7 confining beds.!

The following table, adapted from information from a well located in Portsmouth,
summarizes the underlying hydrogeologic units in order of decreasing age and

stratigraphic sequence:1

Hydrogeologic Unit Lithology Approx. Thickness (ft.)
Columbia aquifer Sand and gravel, 50

interbedded with silt
and clay, generally

unconfined
Yorktown confining bed Clay, silty and shelly 20
Yorktown-Eastover aquifer Sand, interbedded with 210
silt, clay, shell beds
and gravel
St. Mary's confining bed Clay, silty and shelly, 70
interbedded with sand
Calvert confining bed Clay, silty, diatomaceous 90
Chickahominy-Piney Sand, interbedded with 60
Point aquifer shell beds, silts, and clays
Nanjemoy-Marliboro Clay, silty, shelly, 90

glauconitic, and sandy

Aquia aquifer Sand and glauconite, 20
interbedded with shell beds

Upper Potomac Clay, silty, micaceous, 30

confining bed interbedded with sand

Upper Potomac aquifer Sand, micaceous, lignitic, 210
and clayey
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Hydrogeologic Unit Lithology Approx. Thickness (ft.)
Middle Potomac Clay, silty, interbedded 30

confining bed with sands

Middle Potomac aquifer Sand, occasional gravels, 470

interbedded with silty clays

Lower Potomac Clay, silty, and sandy 50
confining bed

Lower Potomac aquifer Sand and gravels, clayey, Unknown
interbedded with silty clays

Groundwaters in the Portsmouth area are presently used for industrial purposes,
such as process waters. There are presently no residents known to be using

groundwater for domestic purposes within 3 miles of the site.

3.5 Climate and Meteorology

The average annual temperature of the Norfolk and Portsmouth, Virginia area is
59.5°F. The coldest month is generally January, with a mean temperature of
39.9°F. The hottest month is July with a mean temperature of 78.4°F. The
average annual precipitation for the area is 45.22 inches. The month of highest
precipitation is April with 5.23 inches and the month of lowest is November with

2.88 inches (see appendix H).
3.6 Land Use

The Atlantic Wood Industries site covers an area of about 47.5 acres. The site is
bounded to the east by the South Branch of the Elizabeth River. To the north and
south of the site are the United States Naval Ship Yard and the Naval Reserve
Station, respectively. To the west of the site is a mixed area of Naval Reserve

Station property and residential areas.
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3.7 Population Distribution

Darius Ostrauskas, of EPA, reports that, according to Robert Robinson, of the
Office of City Planning for the city of Portsmouth, the 1980 Census estimates that
77,000 persons live within a 4-mile radius of the site in Portsmouth. The Norfolk
Naval Ship Yard employs approximately 14,000 persons. The ship yard is within
1/2 mile of the site (see appendix I).

3.8 Critical Environments

Darius Ostrauskas, of EPA, reports that, according to the United States Fish and
Wildlife Service, an estuarine intertidal wetland is located 2,650 feet south of the
site. According to VA SWCB, contaminants from the site could reach this wetland,
which is upstream, due to tidal influence. According to the United States Fish and
Wildlife Service, there are no known habitats of endangered species within a 2-mile

radius of the site (see appendix J).
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4.0 WASTE TYPES AND QUANTITIES

The Atlantic Wood Industries site has 4 liquid storage tanks, which are located on
Elm Avenue. Darius Ostrauskas reports that Mr. Kenneth Cosgriff, plant manager,
informed him that these tanks were used for the storage of actively used creosote
until approximately [975. Since 1975, the actively used creosote has been stored in
smaller tanks located in the central portion of the site. Darius Ostrauskas also
reports that Charles Kerr, environmental engineer for Atlantic Wood Industries,
stated that the & unused storage tanks contained a total volume of 350,000 gallons
of material as of November 26, 1984. There is also an unlined lagoon that was used
for the disposal of process wastes from 1926 to 1972. The lagoon was 55 feet wide,
150 feet long, and 5 feet deep, and held approximately 1,527 cubic yards of waste
material. However, there is an unknown amount of liquid waste that was lost
because the lagoon was unlined. From 1972 until 1983, the lagoon was used to hold
cuttings from the processed wood. In July 1983, the lagoon was backfilled at the
request of the Virginia State Department of Health. Prior to 1972, the lagoon was
used for the disposal of waste preservative from the on-site processes. The volume
of these wastes is unknown because the lagoon was unlined. In addition to known
disposal areas and tanks, there is also an undetermined quantity of contaminated
soils on site in the treated wood stoage area and the process area. Other unknown
waste quantities would include material in the storm sewer, the intertidal drainage

ditch, and the South Branch of the Elizabeth River.
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5.0 FIELD TRIP REPORT

5.1 Summary

Site Name: Atlantic Wood
TDD No.: F3-8405-40

On Tuesday, July 10, 1984, FIT III staff members Eugene Dennis, William

Wentworth, and Garth Glenn visited the Atlantic Wood Industries site in

Portsmouth, Virginia for the purpose of conducting a site inspection. The weather

at the time of inspection was sunny, hot, and humid and the temperature was in the

mid-8&0s.

5.2 Persons Contacted

5.2.1 Prior to Field Trip

Darius Ostrauskas

U.S. EPA

841 Chestnut Building
Ninth and Chestnut Streets
Philadelphia, PA 19107
(215) 597-6488

5.2.2 At The Site

Darius Ostrauskas

U.S. EPA

341 Chestnut Building
Ninth and Chestnut Streets
Philadelphia, PA 19107
(215) 597-6488
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5.4 Site Observations

o The background HNU reading was 3 ppm. Readings in the storm sewer and
at a point downgradient of the sewer, near the Elizabeth River, were

between 5 and 8 ppm.

o Upon arriving at the site, it was found that site access for July 10, 1984

had not been granted.

o Sample locations were found outside the site. The first sample was taken

from a storm sewer on Elm Avenue, upgradient of the storage tanks.

o The upgradient storm sewer had an HNU reading up to 5 ppm above

background.

o The water in the storm sewer was approximately # inches deep. There was

a slight sheen on the surface.

o The downgradient sediment sample, taken before the filter fence, consisted
of coarse sand, gravel, and shell fragments. The soil seemed to be oil
soaked and had a distinct odor. The HNU reading was 8 ppm at a point 2

inches above the water.

o Sample location no. 3, located on the tidal flats of the South Branch of the
Zlizabeth River, showed a bright, oily sheen on the water surface. An HNU

reading of 7 ppm at 2 inches above the water was recorded.
o An area of piling storage, with what looked like creosote-stained soil, was

observed. The stained soil extended down to the property line and the tidal

flats.
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5.5 PHOTOGRAPH LOG

Photo 1 - shows sample location _
no. 1, the storm sewer upgradient of _
the storage tanks.

Photo 2 - sh6W§ sample location
no. 2, downgradient looking towards
the river before the filter. -




Photo 3 - shows sample location
No. 3 below the filter towards the

Elizabeth River.

Photo 4 - shows site from sample
location No. 3 with filter in
foreground and site in background

’




Photo 5 - shows filter area looking —
towards the Elizabeth River. -

Photo 6 - Shows ponded water above
filter area.



L

—

Photo 7 - shows a close-up view
of filter area.
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VEm SITE INSPECTION REPORT 01 GTATE 02 sinz réwun
PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

%, HAZARDOUS CONDITIONS AND INCIDENTS
01 X A. GAOUNDWATER CONTAMINATION 02 O OBSERVED (OATE —) X3 POTENTIAL C ALLEGED
04 NARRATIVE DESCRIBTION

03 POPULATION PQTENTIALLY AFFECTED: i ]
Sampling of onsite monitoring wells by EPA on 8/18/82 and Virginia State Water Control Board

Atlantic Wood Industries site inspection of 6/13/84, indicated that groundwater is contaminated
with crecosote constituents.

01X 8. SURFACE WATER CONTAMINATION 02X omserveD (OATE. ___U{/1U/E C POTENTIAL T ALLEGED

03 POPULATION POTENTIALLY AFFECTED: _UNKNOWN = 04 NARRATIVE DESCRISTION .
NUS FIT III site inspection of July 10, 1984 indicated there were high level of polynuclear

“aromatic ¢ompotinds Which gps@ssociated with creosote, found in the intertidal drainage ditch
~" which recefves surface waer drainage from the Atlantic Wood Industries site and deposits in the

Elizabeth River. b —
01X C. CONTAMINATION OF AR unknown 03% ossemvepoare. U1/ 1U/0% ) C POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ________ 04 NARRATIVE DESCRAIPTION

Sampling of the air above the intertidal ditch by the EPA's team indicates that there is contami-
nation of the air by substances associated with creosote eminating from the intertidal ditch.

01 C 0. ARE EXPLOSIVE CONDITIONS 02 Z OBSERVED (DATE.
03 POPULATION POTENTIALLY AFFECTED: _____________ 04 NAMRATIVE DESCRIPTION

According to the Department of Fire Prevention, city of Portsmouth no fire or explosion threat

) C POTENTIAL 3 ALLEGED

exists.
01X E XRECT CONTACT unknown 92 SOBSERVED(OATE | XPOTENTIAL Z AMLLEGED
03 POPULAYION POTENTIALLY AFFECTED. 7 . 04 NARRATIVE DESCRIPTION '

Access is not restricted to the storm sewer outfall area. The sample taken from this area by FIT

11T was contaminated-

Q2T OBSERVED(DATE _______ ) X POTENTIAL C ALLEGED

01X0 F. CONTAMINATION OF SO A7.5
03 AREA POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRPTION

Soil samples which have been taken onsite indicate contamination from constituents of
creosote and these soils are the most likely source of contaminants found in the groundwater

of this area.

01 C Q. DRINIING WATER CONTAMINATION 02 0 OBSERVED (DATE. } T POTENTIAL T ALLEGED
03 POPULATION POTENTIALLYAFFECTED: _________ 04 NARRATIVE DESCAPTION

N/A

02 O OBSERVED (DATE: H X0 POTENTIAL QO ALLEGED

01 & K. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED: __UNKNOWN o4 nammATIVE DESCARPTION
FIT III was not permitted on site. However, the plant is active and it appeared, through visual

observations from the plant boundaries, that poor hoursekeeping procedures are followed at the
plant.

02O OBSERVEDIDATE: ____________ ) O POTENTIAL C ALLEGED

01 Q 1. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED: . 04 NARRATIVE DESCRAPTION

See E above

EPA FOMM 2070-1) (T-81)



oEPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

L IDENTIFICATION

Q1 STATE[ 07 SITE NOMBER
A 1128

L. PERMIT INFORMA TION

01 TYPE OF PERMIT ISBURD
{Choes of Pt asety)

O A NPOES

02 PERMIT NUMBER

VA 0040 4189

0J DATE BSUED

9/30/85

04 EXPWRATION DATE

9/30/90

08 COMMENTS

Inspections by the YDH

T

ecommended that the site

OC. AR

closed down (12/17/81)

C 0. ACRA

H €. NCRA NTERM STATUS

VDA 99071041

D_11/19/8

11/16/85

small cusntity generator
+ -

C F. SPCCPLAN

starer

06 STATE gopeny;

CH. LOCAL ..,

Q)L OTHER segeey;

O J. NONE

ML SITE DESCRIPTION

01 STORAQE/IISPOBAL (Chosr of mar aseiy)

2A. SURFACE IMPOUNDMENT
O 8 PuES

G C. DAUMS. ABOVE GROUND
8§ 0. TANK. ABOVE QGROUND

02 AMOUNT

1.527

03 UNIT OF MEASUNE

. _cu, yds,

350,000

~ gallons

04 TREATMENT /Crous of Sux anevy)

U A. nCENERATION

G 9. UNDERGROUND INJECTION
O C. CHEMICAL/MHYSICAL

O 0. MOLOGICAL

08 OTHER

X A. BUILDINGS ON SITE

O €. TANK, BELOW GROUND O &. WASTE OK PROCESSING D8 AREA OF 9TE
Q F. LANOFLL O F. SOLVENT AECOVERY 47.5 T
O Q. LANOFARM O Q. OTHER AECYCUNG/RECOVERY . e
O H. OPEN DUMP O H.OTHER —
d 1. OTHER =

07 COMMENTS

Material was stored ina 1,527 cubic yard unlined lagoon from 1926 1979 and
above ground storage tanks along Elm Avenue appear to have béen leaking;
off of Elm Avenue.

the 4

V. CONTAINMENT
01 CONTAINMENT OF WASTES (Checs one)

O A. ADEQUATE, SECURE

O 8. MODERATE O C. INADEQUATE, POOR XJ 0. NSECURE. UNSOUND. DANGERCUS

02 DESCAIPTION OF DRUMS, DNUNG. UNERS. BARMERS. ETC.

The 1,527 cubic yard lagoon was unlined and the above ground storage tanks along Elm
Avenue appear to have been leaking.

V. ACCESSILITY

01 wASTE ABRLY ACCESSMLE. X) YES O NO
02 COMMENTS

There is no fence present around the site or contaminated offsite sewer outfall and ditch.

Information from EPA files and NUS FIT III Preliminary Assessment from March 31, 1983 and
from state files on the site.

NUS FIT III 7/10/84 Site Inspection

EPA FORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION
25 Em SITE INSPECTION REPORT ST STATE[OT ST OwSER
A4 PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA LvA 1 126

VI. ENVIRONMENTAL INFORMA TION
OT PRAMEABIITY OF UNBATURATED ZOME (Croet ooy

QA 10-6¢ = 10-0cmisec (0 B.10-¢-10"%cmveec H C.10-¢ - 10-3covsec T D. GREATEA THAN 10-2 crivsec

Unknown
02 PERMEABILITY OF BE 1CAeca onel
nknown
O A. MPERMEABLE T 8. RELATIVELY MPERAMEABLE 6 C. RELATIVELY PERMEABLE O D. VERY PERMEABLE
Loss man 10~ € crvees) 110=9 = 10~ % cm'soe) (104 = 107 omeew) (Gromer man 10~ 3 cm see)
153 0EP ™™ TG BEDROCK 04 DEPTH OF CONTAMINATED SOR ZONE 05 SOK. prt
3-5 ™ unknown " unknown
08 NET PRECIPITATION 07 ONE YEAR 24 HOUR RANF ALL 04 SLOPE
10 SITESLOPE | OMECTION OF SITE SLOPE , TEMAAIN AVERAGE SLO.
(n) 3 () i =t B l E —0-3
08 FLOOO POTENTIAL 0 ]
T SITE 1S ON BAARIER ISLAND, COASTAL HIGH HAZARD AREA. AIVERINE FLOODWAY
sresN_ N/A veanrmoooruan | N/A
11 O TANCE TO WETLANGS (3 sere sunomeny 12 DISTANCE TO CRITICAL HABITAT (o eramgored apsens
ESTUAANGE OTHER ' — N/A__m
A 2,650 ftim s N/A m enoanGEneD seeces: _ N/A
13 LAND USE IN VICINITY
DISTANCE TO: -
RESIDENTIAL AREAS: NATIONAL/STATE PARKS, : AGRICULTURAL LANDS -
COMMERCIAL/INOUSTIAL FORESTS. OR WILDUFE RESERVES PRIME AG LAND AGLAND -
A _ onsite__ (m 8. _ 3,000 _mi cN/A ___m o_NA_ __m

14 DESCRPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

The area surrounding the site is generally flat with an eastward slope towards the
South Branch of the Elizabeth River.

VU muw NWATION {CAS aROCHX Fferentes. §.§.. M0 UNG. SOVEYD SRENEN. RPUrR)

State files along with NUS FIT III Preliminary Assessment March 31, 1983 and the
U.S.G.S. Portsmouth 7.5 Minute Quadrangle Map.

EPA FORM 2070-13(T7-81)



SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

1. IDENTIFICATION

01 STATE
VA

02 SITE NUMBER
126

PART 7 - OWNER INFORMATION

N. CURRENT OWNENS) PARENT COMPANY .» scoscane;

] . [02 0+ 8 NUMBER 08 NAME 08 0+ 8 NUMBER
Atlantic Wood Industries, Inc. Atlantic Wood Industries, Inc.

(03 STREET ADORESS (2 O Bes. #5000 ox ) 04 SiC COOR 10 STREET ADDAESS (2.0 Bea. A0 ¢ o) 118C CO0E
3950 Elm Avenue 2491 P.0O. Box 1608 2491
city os sTATEfO7 2P COOR 12 CITY T3 STATE[14 2P CODE
Portsmouth VA 23704 Savannah GA 31498

01 MAME 02 O+ 8 NUMBER 08 NAME 08 D+ B NUMBER
N/A N/A

p:mnmuwo Sas. AFD0. om ) jO4 SIC COO% 10 STREET ADDRESS (#» O. Sea. WD 9. ) 113C COOE

Xl Fﬁﬁﬁum = 2 73 STATE] 14 2P COOE

0t NAME 02 O+ 8 NUMBER Of NAME 09 D« & NUMBEAR
N/A N/A

03 STREET ADORESS (# O Boe, W00 o) 04 SC COOE 10 STREET ADORESS /# O Sue. APD 0. o5 ) 118C CO0E

08 CITY - ocsw't{or 2P CO0R 12CMy urn?i{u"vﬁ o

01 NAME 02 O+ B NUMBER 08 NAME 1990+ 8 numeagn
N/A N/A -

03 STREET ADORESS /2 O Bes. M0 s o) 04 3C CO0E 10 STRRET ADDAESS (# O Bes. AFD s oxc | 11 9C COO%

08 cIrY 08 STATH 07 2¥ COOR -k TISTATE] 14 2@ CODE

M. PAEVIOUS OWNER(S) ‘Lot maer recom wen IV. REALTY OWNENR(S) » spwscasn x mos roeont st

01 NAME 02 D+ 8 NUMBER 01 NAME 02 0+ 8 NUMBER
Atlantic Creosoting Company N/A

03 STREET ADORESS (# 0. Bea. AF0 & me | 04 ®C CODE 03 STREET ACORESSE (# O Bes. AP0 ms., 04 SIC COOE
3950 Elm Avenue 2491

08 CITY 083TATE] 07 DP COOR 08 GITY 08 STATE| 07 2P COOE
Portsmouth VA 23704

01 NAME 02 D+ D NUMBER 01 NAME 02 O+ 8 NUMBER
N/A N/A

03 STAEET ADORESS (# O. Bea. AF0¢. o ) 04 C CO08 03 STREET ADORESS P O. Bee. AFD 9. o) 04 SIC COOE

08 CiTY [O8 STATR]O7 2@ COOR (] 117 Ge STATH 07 2w COOt

01 NaME 02 0+ 8 NUMBER TC B 02 0+ 8 NUMBER
N/A N/A

03 STRELT AQORESS (# O Bes. AP0 #. oee.) 04 9 COO8 03 STARET ADOPESS (# O Sue. A#D . osc.) 04 C COOE

08 CITY OsSTATE| 07 2 COOE o8 CITY [O8 STATE] 07 2P COOE

V. SOURCES OF IMEORMA TION (Ce apecsn rejorances. ¢ 9. 50re Woe. aamems eroven. rasens!

EPA files on the site and from NUS FIT III Preliminary Assessment of March 31, 1984

EPAFORM 2070-13 (T-8Y)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

I IDENTIFICATION

Q1 STATE

02 SITE NUMBER

126
PART 8- GENERATON/TRANSPORTER INFORMATION
1. ON-SITE GENERATOR
01 NAME 02 0+ 8 NUMBER
Atlantic Wood Industries, Inc.
03 STRERT ACORESS (7 O_ Sae. AP0 7, oec.) 04 SIC COOE
3950 Elm Avenue 2491

08 oIty 08 STATE|07 2P COOE
Portsmouth VA 23704
. OFF-SITE GENERATON(S)

01 NAME 02 D+ 8 NUMBER 01 NAME 02 0+ 8 NUMBER
N/A N/A

03 STREET ADORESS (7 O Bou. AP0, wee.) 04 3iC Coot 03 STREET ADORESS (5.0 Bea. A0 7. sas.) Ga SIC COOE
=5 CITY 36 STATE] 07 2 COOL 08 CITY 08 STATE[O7 29 COOR
01 m 02 D+ 8 NUMBER 01 NAME 02 0+ 8 NUMBER
N/A . N/A :

03 STREET ADORESS (5.0 e, A0 ¢, sec.) 04 $C COOE 03 STREET ADORESS (.. Saz. AP0, is.) 04 SIC COOR
08 CITY STATE[07 zw coOk 08 CiTY 08 STATE 07 D# COOR -
V. TRANSPORTEN(S)

01 NAME 02 0+ 8 NUMBER 01 NAME 020+ 8 NUMBER
N/A N/A
03 STREET ADORESS (# O Bos, ASD ¢, orc / 04 31C COOE 03 STRERT ADORESS (# 0. Saz. A0 ¢ wwe./ 04 3C CODE
08 CITY ou_iTn 07 29 CO0% 08 CITY 06 STATE| G7 2P COOE
01 NAME 02 D+ 8 NUMBER 01 NAME G2 O+ 8 NUMBER
N/A N/A
03 STREET ADORESS (».0. ez AFD 4, eit.) 04 3IC COOK 03 STREET ADORESS (7 O Bea. A#0 ¢, orc ; 04 $iC COOE
08 CITY STATE] 07 2@ COOR 08 CITY 08 STATR| 07 2P COOE

V. SOURCES OF INFORMATION Cse spoasc ratarances. ¢ 5. 50me /502, samusie snerysn raperts)

Inspection of July 10, 1984.

EPA files, NUS FIT Il Preliminary Assessment of March 31, 1984 and NUS FIT III Site

EPA FOMM 2070-13 (7-81)



SEPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 10- PAST RESPONSE ACTIVITIES

L IDENTIFICATION

A

VA

126

# PAST RESPONSE ACTIVITEES canenen

01 O A. BAMMER WALLS CONSTRUCTED
N A PESeRTn

020ATE

01X 3. CAPPING/

020aATE [/22/82

03 AGENCY

01 O T. BULX TANKAGE AEPARED
04 DESCRPTION

N/A

01 0 U GAOUT CURTAIN CONSTRUCTED
04 DESCAIFTION

N/A

03 AGENCY

01 O V. BOTTOM SEALED
04 DESCAPTION

NJA

02 DATE

03 AGENCY

010 W. GAS CONTROL
04 DESCRPTION

N/A

02 DATE

01 O X FIRE CONTROL
04 DESCMPTION

N/A

02 DATE

01 C Y. LEACHATE TREATMENT
04 DESCAPTION
N/A

02 DATE

03 AGENCY

01 T Z. AREA EVACUATED
04 DESCAIPTION

N/A

02 DATE

03 AGENCY

01 T 1. ACCESS TO SITE RESTRICTED
04 DESCRIPTION

N/A

02 DATE

Q3 AGENCY

01 C 2. POPULATION RELOCATED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

0t T 3. OTHER REMEDIAL ACTIVITIES
04 DESCRIPTION

N/A

02 DATE

. SOURCES OF INFORMATION Cov weane rwrorences. ¢ 5. 5are 0s. sampm meyes. oo

State and EPA files

EPAFOMM 2070-13(7-81)



SECTION 6



Site Name: Atlantic Wood
TDD No.: F3-8405-40

6.0 LABORATORY DATA

6.1 Sample Data Summary

The following inorganic Quality Assurance Review and Sample Data Summary have

been prepared by CRL.

6-1



. Sh. . DAY MM,

PDD Number [F7 - ¢dig - 4O TARGET COMi JUNDS Site Name A Hlaabie Wood Ladostries
£:7 % Nurber | ™ Orgznic O tnorganic Dite of Sample Jply 17, 1989
Quality Assurance performed by.. -
Rock J. Vitale (215) 687-9510. Cornounds Detected
Solid sample results reported as / / / / /
dry weight. v / V4 Y X
l/(\ /0,\ ~ \0'/ () [\0/
¢ v/ W/ X b Q
N0/ " /P N b >
Samazle amp, poos ~Tis 4? \F SN 3 "5’ (/ (\)\ v
Sample Descr 27ien _ NSl 0 SNV SRR AN NS Y /
l “umser |ang Lesation Fhzze | Unltss //Q}' Y}/ ) Q/%w O oY Q\)' \Yj / Y‘/
! 4 £
) {
R B Stovet SE e t
i— 9153 Uype et e+ A% “ie l ! N !
S toror Scoves Ot full [ I T - .
lCQ/;g Betore ti/ter Aq “Sh ! _ ' | B Ho A K oK 15-
' Qutbell Sech it P i [ ! -
V€SS poiore 151ter |S€d Yks 24, 000K, u,oookl 120,000 23,000k 5,000k | 50,000 94,000\ 3.20,000 G720 | 74,0001 119

Afler Filler [ |

Op'ff((// S et
- Sed ) g
CYIS7 | After Filter i ks

!’-;/_;6 tormr Sewer Ot Fall ﬂ—(o ]‘ W/L l | i
|

(50,000 | 64 aooleqooo 69,000 /60,000|/a,0wk 196,000| 23,000 420,000} 976,0000 27,000 | 480,000\ 300, 00O} Iy, 0l

f ~ Bler~ I N vy f l

|c95% | veous Ag | | __! 1
1 zraark - e ’ ’ B

! €954 S(;//ﬂ st 5‘:’(, f//li ! | i

i ‘ T :

| I L L .__' | 4

|

l

- ]
.

- " .

J— i
- w5
2 . . . . "gé
B ]

SOTE: For areview of this data and non-target, tentatively identified compounds, please sec the Analytical Quality Assurance secticn of this report. “

O Denotes resul ts of questionable qualitative signiticance based upon quality assurance review of data. .
' K-Approximate value: detected below



SHAN YATY IMAI

S FA JND! . )
VDD iNumber  _yj- 5 - Koy - O Ta ..TCC sue Nanwe 27 L~
EPA Number Va2 & organic UJ tnorganic Dateof Sample _Tyly 17, /984
Quality Assurance performed by _
Rock J. Vitale (215) 687-9510. Compounds Detected

Solid sample results reported as // /

dryv vieight, /
o
)

i:m;;);e SaldnE:‘t Descripsion . o (\W\O{O \“\; Q;"(\ J"J\\ Q‘}f \f’r/ \3} :

NuUmber | an cUalien ihase nits y Q/ Q\ / ,_k—(i—v‘_ "1\“‘ /

C9S3 55:;255;: Ag |« #l 2 [co L | 21|y

corst porme more a7 Lo el | Tax® [ ] Tor 129 [ Ol 2 i

CoisS i;’:,:‘ H;jf::”" Sedl -”7/@ 12X 730 /éo 2 000* ;2»50 320 | 2,000 J10,000| 160,000 80,00 A

I L o N R R 75 179 592

R T e M T e . R P B T e
[c gi15¢ B//;:/;fou_s__ A% e 4 K L F
1 CG/8g Rlaal sed, et 5€d/ u7/‘7 77 AL ! 3 }

[ |
L.

ik e -

| | | |

8 < .
NOTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report.

O Denotes results of questionable qualitative significance based upon quality assurance review of data. , !

V_.Annravimate value: detected below . i



SAMPLE DATA SUMMARY ?

oD Number L5— 8Yp< — Yo _TARGET COMPOUNDS Site Name A ouitoe (LoD

EPA Number V4 —(3 1l 0 Organic B 1norganic Date of Sample _ - /o ~&Y
Compounds Detected

Sample | Sample Description
Number { and Location Phase

Storm Sewer

S fovm Seweer Ovty

MC2UCl | Before Filter A0 0.§
Outfull Sedment
M| Betore Filter|SOL ’i?/fg J s /o | 0.7

1

4¢3 p b, Filler ’114(/ /j/(/Q /! 25 ' W

Ovtfall Sed. e

O i
ML ypger Filter |00 Mj/éaoa/ J0 | 25| 2| 93

acaLoc | Brank Ao VP10 10 19 ¢ 2,6 !
e | BLarik Sot pt]/rq |05 ;

-

NOTE: For areview of this data and non-target, tentatively identified compounds, please see the Analyncal Quamy Assurance section of this report.

O Nanntac racidtc Al Aiactinnahla anslitativa clanificranca hacad (inan Aialitv accirranca ravisw nf A:t:



P

i
SAMPLE DATA SUMMARY

. _
10D Number A 3-&%0 T - %0 TARGET COMPOUNDS Site I\%m'c. ttowtse (o2
EPA Number VA= /2o O orgaric M Inorganic Date of Sgmple 7~/ - 8%
Compounds Detected .
' Y
I'u‘,
Sample | Sample Description
Number | and Location Phase Remarks
. SYtorm Sewer
M 2660 Upgradreat - AQ
formr Sewer Ovtbl
ol | Before Fitter | AD
OvtFall Sedmaesf]
102 | gefore. Fil tev | SOL Jo
kKtormt Sewer S/FA] j )
NC3atter piiter A9 |POIL 1L 290 3319 210 0 ? 290 |7 73
 lovtfall Sedime ira R
MY afper Fitter | Sol "J/kq /100 // 23 0.9 S| 200 L7 ¥4
mc3ths| Blark A0 L /7 27 1% s (€ 2p
pre ol ] RBramd Y "‘"J/q / : (

—y o)

e

T ==

—

SR

NOTE: For areview of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report,

O Denctes results of questionable qualitative significance based upon quality assurance review of data.
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Site Name: Atlantic Wood
TDD No.: F3-8405-40

6.2 Quality Assurance Review

6.2.1 Organic Data: Lab Case 2991
6.2.1.1 Introduction

The findings offered in this report are based upon a general review of all available
sample data for VOA and BNA analyses only, blank analysis results, surrogate and

matrix spike results, duplicate analysis, and target compound matching quality.

6.2.1.2 Qualifiers

It is recommended that this data package be utilized only with the following

qualifier statements:

o All positive results for methylene chloride, acetone, chloroform, di-n-bl;tyl
phthalate, diethyl phthalate, and bis(2-ethylhexyl) phthalate are
questionable.

o The positive results for toluene in samples C9155 and C9156 are

questionable.

The aforementioned results were designated questionable because there is evidence
to doubt the presence of these compounds at concentrations less than or similar to
the levels reported. However, with certain exceptions listed below, it can be
assumed that concentrations significantly greater than the levels reported cannot

be present.

ov The actual concentrations of all qualitatively confident YOA compounds in
all samples may be substantially higher than reported. In addition, the
actual detection limits for all VOA compounds may be substantially higher
than reported. This is particularly true for the light VOA compounds.
(Although the presence of several VOA compounds was questionable, if
these compounds are actually present, their concentrations may be

substantially higher than reported.)

6-2



Site Name: Atlantic Wood
TDD No.: F3-8405-40

o The actual detection limits for all phenolic compounds in all samples may
be substantially higher than reported. In addition, the actual concentration
of 2,4-dimethylphenol in sample C9154 may be substantially higher than

reported.

o The actual detection limits for all BN compounds in ali samples may be
slightly higher than reported. In addition, the actual concentration of all
positive BN compounds may be slightly higher than reported. (Although the
presence of some phthalate compounds were questioned, if these
compounds are presént, their concentrations may be slightly higher than

reported.)

o Due to a laboratory quantitation error, the reported concentrations of
acenaphthene and acenaphthylene in sample C9154 was reported
incorrectly. The corrected concentrations of the compounds have been

-

incorporated into the sample data summary.

o Per EPA request, tentatively identified compounds, which were reported by

the laboratory, are not included in this report.

6.2.1.3 Findings

o Methylene chloride, acetone, di-n-butyl phthalate, diethyl phthalate, bis(2-
ethylhexyl) phthalate, toluene, and chloroform were detected in field
and/or laboratory blanks at sufficient levels to question the

aforementioned sample results for these compounds.
o The maximum contractual holding times were exceeded for all VOA

samples by 4 weeks. As a result, substantial losses may have occurred,

particularly for the lighter VOA compounds.

6-3



Site Name: Atlantic Wood
TDD No.: F3-8405-40

o The BNA sample extracts for all samples except C9155 and C9157 were not
analyzed for several months after these samples were extracted.
Furthermore, samples C9155 and C9157 were not extracted for BNA
analysis until 4 months after receipt of these samples. In both
circumstances, either recommended extract holding times or required
holding time prior to extraction were exceeded by approximately 3 months.
Consequently, there is a strong possibility that substantial losses of
phenolic compounds and slight losses of BN compounds occurred during

storage of samples/extracts.

o Tentatively identified compounds were only examined for possible target
compound identification.

6.2.1.4 Summary

The attached Quality Assurance Review has identified blank contaminatibn,
quantitation errors, and exceeded holding times as the primary areas of concern.
Please see the accompanying Support Documentation appendix to this report for

specifics on this Quality Assurance Review.

Report prepared by Rock J. Vitale Q [ (ZLQ,/ Me: March 28, 1986
N M

V)|
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6.2.2 Inorganic Data Lab Case 2991

Site Name: Atlantic Wood

TDD No.:  F3-8405-40 v e e

S eSSl et sy

6.2.2.1 Introduction

- . =7--The findings offered in this-report are-based upon a review of all av.ilable
SrlamsaseseampYe=datd, blank results, matrix spike and duplicate analysis result,, ICP
interference QC, calibration data, and quality assurance documentation.

6.2.2.2 Qualifiers

It is recommended that this data package be utilized only with the following
qualifier statements:

(4]

Thé results which may be qualitatively quq§}ionab1e are listed below:

Constituent Samples With Questionable Results

Arsenic MC3660, MC3661 -
Barium MC3660, MC3661, MC3663

Beryllium MC3660, MC3663

Cadmium MC3660, MC3661, MC3662, MC3663, MC3664

Iron MC3660, MC3661, MC3663, MC3665

Lead MC3663, MC3665

Manganese MC3660, MC3661

Selenium MC3660, MC3661, MC3663, MC3664, MC3665

Tin MC3662, MC3664, MC3665

The aforementioned results were designated questionable since there is
evidence to doubt the presence of these constituents at any concentration
less than or equal to the levels reported. However, it can be assumed
that concentrations significantly greater than the levels reported for
these samples cannot be present.

-The reported result for lead in sample MC3662 may not accurately reflect
the average concentration of this constituent.

.2.2.3 Findings

Laboratory preparation blank analysis revealed the presence of arsenic,
cadmium, beryllijum, iron, lead, manganese, selenium, and tin at levels
sufficient to question the aforementioned results for these parameters.

Field blank analysis revealed the presence of barium, cadmium, and selenium
at levels sufficient to question the aforementioned results for these
parameters.

6-5
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° Duplicate analysis of sample MC3662 revealed poor precision for lead.

6.2.2.4 Summary

--This Quality Assurance Review has identified the following areas of concern;

laboratory preparation blank and field blank contamination, transcription and
calculation errors.

Please see the accompanying support documentation appendix for specifics on
this Quality Assurance Review.

Report prepared by Debra K. White: Date: 9/18/84
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Site Name: Atlantic Wood
TDD No.: F3-8405-40

7.0 TOXICOLOGICAL EVALUATION

7.1 Summary

Elevated levels of polycyclic aromatic hydrocarbons (PAHs) (up to 4,507,000 ug/kg
total or 0.4 percent dry weight) were measured in sediment samples taken
downgradient of the site, including a tidal flat sample from the South Branch of the
Elizabeth River. A few aromatics (up to 2,000 ug/kg for individual contaminants)
were also identified. Known site use of creosote suggests the contamination is site
related. PAHs might be injurious to bottom-dwelling organisms and taint the flesh
of local aquatic organisms. The possible contamination of local seafood might pose
a potential health concern to regular consumers. Some PAHs have evidence of
animal carcinogenicity and local residents are known to consume crabs and oysters

that are caught within 2 miles downstream of the site.

7.2 Support Data

7.2.1 Scope of Contamination

Based on limited sampling, the most apparent potential hazard is posed by the
contamination of the South Branch of the Elizabeth River with PAHs, and, to a
lesser extent, with aromatics. Although samples were not taken on site due to an
inability to gain site access, the results of the analysis of off-site samples and
known site usage suggest that PAHs and aromatics are migrating from the site to

tha river via surface water.
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Elevated levels of PAHs (1,083,100 ug/kg or approximately 0.l percent) were
measured in a sediment sample taken from ponded water below an outfall from the
site; 127 ug/l were measured in the aqueous sample. An even higher total
concentration of PAHs (4,507,000 ug/kg or 0.4 percent) was measured in a sediment
sample taken on the tidal flat of the river, downgradient of a filter through which
the outfall effluent flows. There were no PAHs reported within quantifiable limits
in the aqueous sample from the tidal flat. There were also no PAHs reported
within quantifiable limits in the aqueous sample from the storm sewer, located
upgradient of the site. The possibility that PAHs were present in the sediment of
the storm sewer cannot be ruled out, however. PAHs tend to partition into
sediments because of their sorption to organic materials and their low water

solubilities.

Benzene and other aromatics were also measured in the sediment sample collected -
below the outall (up to 2,000 ug/kg for individual contaminants); low levels of
benzene (approximately 38 ug/l) and 2,4-dimethylphenol (51 ug/l) were present in

the aqueous fraction.

Similarly, aromatics were identified in the sediment and aqueous samples (up to
2,300 ug/kg and up to 75 ug/! for individual compounds, respectively) taken on the
tidal flat. There were no aromatics or any other organic priority pollutants

confidently identified in the aqueous sample from the upgradient storm sewer.

It should be noted that, according to the FIT III quality assurance chemist, the
levels of volatile organics in all samples may have been higher than those reported.
Since samples were held beyond contract limits by the laboratory, substantial

losses may have occurred (see section 6.2.1).

The PAHs and aromatics measured in off-site samples may have been derived from
the creosote that is used on site as a wood preservative. Stained soil could be
observed by FIT Il in the on-site piling storage area. The stained soil extended to

the property line and the tidal flats.
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There were no inorganics identified in any samples at levels of potential concern,
with the possible exception of mercury (0.5 ug/l in downgradient aqueous samples).
Although the quality assurance review by CRL did not qualify the results for
mercury, the presence of mercury in all samples is questionable. Mercury was
reported at higher concentrations in blanks (0.5 ug/kg in solid, 0.6 ug/l in aqueous)

than in field samples (up to 0.3 ug/kg in solid, 0.5 ug/l in aqueous).

HNU readings of 5, 8, and 7 ppm were measured at the upgradient storm sewer, the
sampling location below the outfall, and the tidal flat sampling location,

respectively. The background reading was 2 ppm.

There was no information available concerning the quality of local groundwater.
Groundwater in the area is used for industrial processing, but not as a potable

water source.
7.2.2 Toxicological Considerations

Of the identified priority pollutants, PAHs were measured in the highest
concentrations. PAHs could be of potential concern to local aquatic life in the
river and possibly to its consumers. In general, PAHs are not highly persistent in
surface waters. In the aqueous phase they are degraded by photolysis and, to a
lesser extent, by oxida’cion.1 Those in the sediment can undergo biodegradation and
biotransformation by benthic organisms.[ [t has been reported that creosote, which
may have been the source of the measured PAHs, decomposes at a rate of
approximately 90 percent in 5 days in river water flowing 50 to 250 miles;
approximately 99 percent was reported to have decomposed in a lake environment
in 1 year.2 However, if incorporated into sediments below the aerobic surface
layer where biodegradation is slow, PAHs may remain in surface waters for long
periods of ‘cime.3 Up to 20,000 ug/kg of fluoranthene have been reported in water
solids of European rivers.” Atypically high concentrations (5,000 ug/l) of
benzo(a)pyrene (BaP) have been reported in marine sediments.> The South Branch
of the Elizabeth River is semi-haline. The accumulation of oils on the bottom of
surface waters can potentially be injurious to aquatic life by interfering with the
development of eggs and larvae which are deposited on the floor. They can also
interfere with feeding or other physiological processes of bottom-dwelling/feeding

. 3 o . .
organisms. There are no criteria for levels of PAHs in sediments for the

protection of aquatic life.
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PAHSs can enter food chains from sediments via sorption by plants and ingestion by
bottom-feeding organisms. PAHs can show notable bioconcentration in some
invertebrates; a bioconcentration factor (BCF) of approximately 134,000 has been
reported for a species of Daphnia after a 3-day exposure.5 BCFs of up to 18,000
have been reported for individual PAHs in a species of oyster after an 8-day
exposure.u BCFs for vertebrates tend to be lower than those measured in
invertebrates; a value of 30 is considered tYpical of fish.5 PAHs tend to be rapidly
metabolized and excreted, and any bioaccumulation, especially in vertebrates, is
considered to be short term.5 Continuous exposure to PAHs might potentially
result, however, in the maintenance of elevated tissue levels of PAHs, especially in

invertebrates.

The ingestion of seafood from PAH-contaminated waters could potentially be a
source of PAH exposure of some concern, particularly to shellfish consumers. A
number of PAHs including benzof(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and indeno(l,2,3-cd)pyrene, which were identified " in
downgradient sediment samples, ha\)e evidence of carcinogenicity in animals.6
Others, including acenaphthene and chrysene, have evidence of mutagenicity.q
Pyrene and benzo(g,h,i)perylene have evidence of co-carcinogenicity in anima.ls.5 It
has been calculated that the lifetime ingestion of 6.5 of seafood per day from
water containing 0.311 ug/l PAHs (total) could pose a carcinogenic risk of 1 in
IOO,OOO.*5 Although PAHs were not reported at or above contract required
minimal quantifiable limits (20 to 40 ug/l) in the aqueous sample of the tidal flat, it
is possible that concentrations below these limits may have been present,
especially since some PAHs were detected in the aqueous sample taken below the
outfall. The South Branch of the Elizabeth River is used for recreational crabbing
and oystering within 2 miles downstream of the site. The analysis of tissue from
local aquatic organisms would be necessary to further assess whether the ingestion

of local seafood might be of potential concern to seafood consumers.

*Qut of 100,000 individuals exposed, it is estimated that 1 additional case of
cancer might result in addition to those normally expected.
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There is insufficient information to predict the extent to which PAHs might
potentially migrate down the river. Since PAHs sorb strongly to organic
particulates, their mobility would be expected to be largely limited by the mobility
of the particulate material. The latter would depend on the hydrogeologic

conditions in this tidally influenced area.

The aromatics and other organic priority pollutants measured in downgradient
samples would not be expected to pose a significant threat to aquatic life and its
consumers. They do not persist in the environment, do not notably bioaccumulate,

have a low toxicity, and/or were present in low concentrations.

There was no information available concerning the quality of the groundwater.
Considered individually, of the contaminants measured in downgradient samples, it
could be predicted on the basis of their octanol/water partition coefficients* that
the aromatics (including benzene, a recognized human carcinogen), and possibly
naphthalene, would be able to readily infiltrate, and be mobile in, groundwater.7
The mobility of most PAHs would be expected to be very low. However, the
concurrent presence of organic solvents and the sandy/silty nature of the soil in the
area might aid the PAHs in infiltrating the groundwater in this case. Contaminants
might potentially penetrate the groundwater through contaminated soil, through
surface water sediments, and possibly from an unlined on-site lagoon that was
reportedly previously used for waste disposal. Groundwater within 3 miles of the

area is not currently used as a potable water source.

*Ratio of a substance's solubility in octanol to its solubility in water
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Since sampling and air monitoring could not be carried out on site, the potential
on-site ‘exposure hazards cannot be assessed. Dermal contact with PAHs at levels
similar to those measured off site (up to 0.4 percent in sediments) might be an
exposure route of potential concern, if contact occurred on a regular basis.
Although PAHSs tend to bind to organic material in soils and sediments, in this case
the sandy nature of the soils/sediments and the presence of organic solvents could
potentially increase the amount of free PAHs available for skin penetration. As
previously noted, some of the PAHs identified in sediment samples have evidence
of carcinogenicity and/or mutagenicity. Skin cancers have been produced in
rodents by the dermal application, several times a week, of as little as 250 ug of
BaLP.8 Primates do not appear to be as sensitive to PAH-induced tumors as
rodents, although crude petroleum oil has induced cancer in monkeys.8 Creosote is
considered carcinogenic by EPA's Carcinogen Assessment Group.2 Dermal
application of creosote in mice has been shown to produce skin and lung tumors,
and there is epidemiological evidence from workplace exposure linking it mainly
with skin and, to a lesser extent, with visceral tumors in humans.2 There' is
insufficient evidence correlating its carcinogenicity with its PAH content.
Repeated dermal exposure to PAHs and creosote can also cause other skin
disorders including irritation and lesions.z’5 Any health risks posed by dermal
contact with PAHs would be expected to outweigh those posed by the other
identified contaminants, most of which (except benzene) are less toxic and all of

which were present in substantially lower concentrations.

Slightly elevated HNU readings (3 to 6 ppm higher than the background reading of 2
ppm) were measured directly above the sampled off-site surface waters. It is
possible that low ppm levels of toxic substances might be presenf in the air in the
vicinity of the site. The readings may have been higher than usual, since the
temperature was in the mid-80s the day of the site inspection. Ambient air levels

of organics could potentially be higher on site.

Prepared by: Ll T 0 e Date: March 28, 1986
[sabel Mandelbaum, Ph.D.
Toxicologist

Reviewed by: Date: March 28, 1986

., Toxicologist
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Abstract -—— Gradients in sediment concentrations of polynuclear aromatic
hydrocarboné (PAHsS) exist in the Elizabeth River, Virginia. Levels increase
as one moves upstream from the river mouth and surface sediments are

" highest near abandoned wood treatment plants which used creosote. The
compounds are biocavailable as shown by their accumulation in transplanted
oysters, which attained resfdues of total PAHs of 60 ppm after 4 weeks of
exposure. Fish collected along the estuary show responses correlated to the
PAH contamination levels of the sediments through changes in abundance and

by increasing frequencies of physical abnormalities.

Key words -- Polynuclear aromatic hydrocarbon, Effects in Elizabeth River



INTRODUCTION
_The Elizabeth River is the most polluted estuary in Virginia. It is
bordered by numerous civilian and military facilities. It has been a center
of hun:n.nctiQiti;o_for‘approxinately three centuries. Chemical pollutants,
both inorganic snd organic, from nunefoul sources have collected in the
sediments and in the case of polynuclear aromatic hydrocarbons (PAHs) have
reached dangerous and toxic levels.

Chemical data show that concentrations of PAHs exceed thousands of
ppm in the bottom sediments from some areas of the river. It appears to
have the highest concentrations of PAHs of any estuary in the world.
Biological data derived from the collection and analysis of organisms from
the river reveal that the natural community has been impacted and that the
impacts are greatest in the areas where the PAHs are in highest
concentrations.

Recently both state and private entities began contemplating the
development of more and better port facilities in the Hampton Roads area.
The Elizabeth River is included. The basic question then arises, which is:
Will deepening of the Elizabeth River, either during dredging or afterwards,
create a situation whereby PAHs will impact the biota outside the river?
Nearby, in the James, seed oysters are produced which supply the majority of

stock for the private oyster industry in Virginia. Just downstream in the

B;y the ma of the BRa ‘s blu

» the Bay s blue crabs spawo. All fish entering the Bay
spend some period of time near its mouth, and therefore the Elizabeth River,
to equilibrate to the Bay’s lower salinity. Obvioullj this area is quite
sensitive from an ecological standpoint and potential threats to its

inhabitants must be carefully evaluated.



A secondary but also important reason to study the PAHs in the
Elizabeth River stems from the fact that these compounds are the major
organic pollutants in the Chesapeake Bay proper (Bieri, et al., 1). As
expected the levels are much lower tha; in the Elizabeth River but with the
increasing human and induutrinl densities around the Bay, the concentrations
are likely to increase. By studying the Elizabeth, information may be gained
which will be applicable to better management of the Bay itself. 1Ia
addition knowledge gained will be of use elsewhere since PAHs are such
widespread contaminants.

This paper is not intended to address the questions of biological
impacts from dredging activities in the river, but rather describes some of
the observations, both chemical and biological, which indicate that PAHs
cause biological damage in estuarine systems. The results discussed deal
with: . (1) biocavailability of PAHs in the system; (2). the distribution of
contamination within the river as indicated by sediment loads and (3)
abnormalities observed in fishes resideant in the river. Other field studies
are being conducted in the system, to determine PAH effects on benthic
microbial and animal populations.

METHODS

Oysters for transplanting were collected on the 26th of September,
1983, by dredge from two rocks located ~35 km upstream from the mouth of the
.Rappahannock River. Salinities at the time of collection ranged between 15-

/717 °/00. The day after collection the oysters were transplanted to five
‘atationl located 7, 12, 17, 19 and 24 Km upstream from the mouth of the
Elizabeth River (Figure 1). At each station 76 oysters were placed in steel

mesh trays which were suspended from a stake ~0.3 m above the bottom.



Salinities at the transplant locations ranged from 21 %00 at the most
downstream location to 12 °/oo at the upstream station. Resident oysters
were sampled at the Hospital Point station on the day the transplants were
initiated. At intervals of 7, 14,‘28, 42 and 63 days, twelve oysters were
removed from each sampling location for PAH analysis. Prior to extractiom
the transplanted oysters were depurated for 24 hours in the York River at
Gloucester Point. This brief period of depuration was conducted to reduce
the contribution of PAHs sorbed on solids in the digestive system of the
oysters. After depuration the oysters were cleaned by vigorously scrubbing
each shell under flowing tap water with a brush and then frozen at -20° c.
The frozen oysters were allowed to thaw slightly and shucked by opening
through the bill. The tissues and fluids were then homogenized at high speed
in a Virtis tissue blender and freeze-dried. The dried samples-were ground
by mortar and pestle and a 10 gram sample of pulverized tissue was spiked ’
with internal standard (2,2° binaphthyl) and soxhlet extracted for 24 hours
with 350 ml of methylene chloride.

Sediments were collected by gravity cores and with a 0.1 mz Smith-
MacIntyre grab. Samples were freeze dried or desiccated with a 9:1 mixture
of anhydrous sodium sulfate and precipitated silica. The dried samples were
ground with a mortar and pestle, spiked with internal standard and soxhlet
extracted for 24 hours with methylene chloride.

Fish were sampled by bottom trawling with a 30 foot (9 meter) lined
semi-balloon trawl. At each station 2 five minute tows were made, one with
and one against the tide. Fish collected in each tow were identified,

examined for abnormalities, counted and weighed by species. Depending on

abundance, 25-50 fish of a species were measured for total length in



millimeters. Surveys were conducted during October, November and December of

1983,

High concentrations of biogenic¢c compounds are often found in

enviromental samples necessitating a fclean—up' step to remove as many
interferences as possible prior to gas chromatographic analysis. Extracts
of oysters and sediments were reduced in volume with a rotary evaporator and
"cleaned" by gel permeation chromatography on Biobeads S-X8 size exclusion
resin using methylene chloride as the elution solvent. Most biogenic
molecules, which are generally larger than simple hydrocarbons, are
unretained by the resin and eluted before the molecules of interest (1).
Two fractions called Gl+G2 and G3 were collected. Aromatic hydrocarbons and
many polar anthropogenic substances are eluted in the G3 fraction which was
then separated into 2 subfractions, G3.1+G3.2, of increasing polarity using
high pressure liquid chromatography. HPLC fractionation was carried out on a
semi-preparative normal phase column with a cyano~amino phase bond to
silica. The first, non-polar, subfraction was eluted with hexane, after
which methylene chloride was programmed into the solvent mixXture. Twenty
five percent methylene chloride in hexane was used to elute the aromatic
fraction. Compound classes eluted in each fraction are given below:
G3.1 sliphatic {z::72d)
G3.2 polynuclear aromatic hydrocarbons (PAHs)

polychlorinated biphenyls (PCBs)

DDT

DDD

DDE

mononitro-PAHs

The G3.2 fraction was analyzed by capillary column gas chromatography

using flame ionization detection. A Varian 3700 gas chromatography



temperature programmed from 75°C to 300°C at 6°/min was used for all
analyses. Persilated glass capillary columns coated with 0.2u of SE52 were
prepared in this laboratory according to the method of Grob (2). Columns
were approXimately 25m x 0.32 m id gnd used Helium ;arfier gas at a linear
flow of 27 cm/sec. Data were collected and stored on a Hewlett Packard 3354B
laboratory data system. Peak identification on the G3.2 fraction was done
using the aromatic retention index system of Bieri, et al. (l). Selected
marker peaks from each chromatogram were identified by visual comparison
with standard runs the same day. Using these markers, computer programs
written in this laboratory used the stored data to assign each peak an

aromatic retention index (ARI). The ARI is calculated by the formula:

Tx - TmE

ARIx =TI X% 100 + ARImp
mf mp

T_ = retention time of peak x

X

= retention time of the last marker preceeding peak x
Tmf = retention time of the next marker following peak x
ARI = ARI defined for the last marker preceeding x (ARI of the
markers are defined as 000 = naphthalene; 100 = biphenyl;
200 = phenanthrene; 300 = pyrene; 400 = chrysene/triphenylene;
500 = perylene; 600 = benzo(ghi)perylene)
Using the calculated ARI, computer programs then identified peaks whose
ARI%s are knowa frcm previcusly injacted standards :nd zass spectral

identifications. Quantitation of these chromatograms was done using the

This method
corrects automatically for extraction efficiency variations and losses of
material during the analytical procedure.

Recoveries from spiked samples usually range between 50 to 80%;

duplicate extractions of the same sample typically yield results within

10-20%.



RESULTS

Sedivents

Before presenting data on PAH concentrations in the river’s
sediments, a brief statement as to their likely origin is in order. The
Elizabeth River is bordered by three highly populated cities: Norfolk,
Portsmouth and Chesapeake. Being a relatively deep and sheltered port it
has a major naval base, private shipyards, numerous coal and cargo handling
piers, sewage treatment plants and recreational marinas along its borders.
Therefore, the Elizabeth River sediments could be expected to contain higher
than natural background levels of PAHs due to combustion sources and oil
spills. In addition, since the turn of the century, five wood treatment
facilities which used creosote as a preservative for telephone poles,
pilings and railroad ties have, at one time or amother, operated along the
river (3). Since creosote contains numerous PAHs st high concentrations, it
is obviously a potential source for the compounds in sediment. In fact grab
or core samples from some parts of the river contain what appears to be
(both visually and chemically) globular creosote inclusions which sometimes
measure centimeters across.

All Dut o2 of the weci irzatment faciiizies 72 ceaszesd oparillon

abandoned plant sites. Lu (3) analyzed PAHs in a 1 meter core collected

from the river near one of the abandoned facilities. She found a total

aromatic hydrocarbon concentration of 400 mg/Kg in the top 4.5 c¢cm of the
sediment and 13,000 mg/Kg at a depth between 24.5 cm to 30.5 cm. At several
depths in the sediment she found unusually high concentrations of both total

aromat ic hydrocarbons and individual PAHs. She attributed these to



documented spills from the wood treatment facility and by doing so,
calculated a sedimentation rate of 2 cm/yr for this area. This agrees with
a current estimate obtained by 137Cs profiles. These observations suggest
that past inputs of creosote to the tgver vere much higher than those
presently entering.

Bieri, et al. (4) collected surface sediment from the river and
analyzed them for PAHs. They found a gradient of increasing concentrations
from the mouth to approximately 19 kilometers upstream, the most upstream
sample collected. In the study over three hundred aromatic compounds were
identified by glass capillary gas chromatography—mass spectrometry. Most
were PAHs. The concentrations of selected PAHs which were determined in the
top 2 cm of sediments are presented in Table 1. Since then other samples
have been collected and analyzed to give a more complete picture of the
distribution. The concentrations of benzo(a)pyrene in the top 2 cm of bottom
sediments are given in Figure 2. Ihe increasing trend upstream noted by
Bieri, et al. (&) can be seen. In sddition where transects have been
completed the resulting data show that considerable variability in
concentrations exist in any one segment of the river. Thil may be due to
either different depositional patterns from one site in the river to another
or perhaps ;ist dredging activiiies which couli 2ave removed centaminazad
sediments.

Fish collected along the river show responses correlated to the PAH
contamination levels of the sediments through changes in abundance and by

increasing frequency of several gross abnormalities. Averages from the three

cruises for biomass, total number of individuals and abundance of selected



species are presented in Table 2. Contamination of sediments by PAHs is
most severe between 19-21 Km upstream from the river mouth, as indicated
from Figure 2. As can be seen in Table 2, depressions in biomass, total
numbers of individuals and abun;ance of selected species are indicated in
this region of the river. Even more dramatic is the increising frequency
vith which abnormalities occur. Table 3 shows the 2 of the fish collected
along the river with fin erosion and cataracts. The frequencies of these
abnormalities increase as one progresses upstream into the more heavily
contaminated regions. Figure 3 graphically depicts these results for
cataracts in croaker and gray trout. For individual species, the frequency
of cataracts increases with size. Figure 4 shows the % occurrence of
cataracts for three different size classes of gray trout, fish below 120 mm
total length showed no incidence of cataracts. A similar increase in the
occurrence of cataracts with increasing size was noted for croaker.

Chemical analysis for PAHs was performed on the flesh of selected
fishes from the October sampling period and oniy trace (<ppb) levels of PAHs
were detected. Analysis of other organs, e.g., liver, and for metabolites is
planned.
. Oysters

The bicavailability of PAHs in the river is indicatad by their
accumulation in transplanted oysters (Tables 4 and 5). Uptake was rapid
reaching 27 ppm of total resolved aromatics within one veek, ag the station
located 17 Km upstream. Figure 5 shows the accumulation of total resolved
aromatics at each station over the 63 day exposure period. Uptake at most
of the stations appeared to plateau between 2-4 weeks. Concentrations

decreased at most stations after exposures of 6 weeks and them increased



again. Analysis of the data for individusl compounds shows considerable
fluctuation in levels with time, particularly at some locations. These two

observations indicate that some variability may be present in the source of
PAHs for the oysters in the system. PAH residues as a function of distance
in the river are shown in Figure 6. The highest residues are found in
oysters located 17 Km upstream from the river mouth, while the highest
sediment burdens are found 2-3 Km further upstream. Hovevef, the 17 Kan site
is located near the only operational wood treatment plant on the river and
runoff from the plant site may be responsible for the higher residues _
observed.

The most consiitently abundant compounds identified were

benzof luoranthene, benzo(a&b)fluorene, benzo(a)pyrene, fluoranthene, pyrene,
benz(a)anthracene and chrysene/triphenylene. Concentratiéns of

bhenzo(a)pyrene ranged from 2 ppm at the 17 Km site to 0.1 ppm near the river

mouth,
DISCUSS ION

Laboratory experiments conducted with spot and contaminated sediments
from thg Elizabeth River have shown that relatively brief exposure, 8 days,
to contaminated sediment can induce many pathological changes in fish.
Zorgis, 2t al. (Z) obssrved: (1) itegumenzi. lesioas wichiz 3 cays alcer
exposure began and later severe fin and gill erosion; (2) hematocrits were
significantly reduced; (3) pancreatic and liver alterations were observed
in some specimens; and (4) opacity of the eyes was observed in fishes
exposed to contaminated effluent from the sediment exposure tank. Weeks and
Warinner (6) found that the phagocytic efficiency of macrophages from spot

and hogchokers from the Elizabeth was markedly reduced when compared to fish



from control locations. The macrophage phagocytic activity of Elizabeth River
fish returned to normal after fish were held in clean water for several weeks,
indicating'that the decreased activity was related to exposure to Elizabeth

River pollutants.

.—-— - The-studies discussed above support our field observations, that fishes

in the Elizabeth River are severely stressed due to contamination of the
sediments with PAHs.

Observations from the field studies that indicate the occurrence of
cataracts is related to the size of the individuals are at present unexplained.
However,'if we agssume that size is an indication of length of residence and hence
exposure duration, this simple hypothesis could be presented as a possible
explanation. In addition, physiological changes related to the uptake and/or
metabolism of PAHs may be occurring as the fish grow making them more susceptible
td the formation of cataracts.

Additional studies are needed to define the sediment contamination levels
necessary to cause effects. As mentioned in the introduction field studies are
in progress which address this question for benthic animals. Longer term
exposures with fishes to graded contamination levels in sediments will be required
to refine estimates of ""semi-chronic" toxic levels. 1In addition questions remain
as to the sources of PAHs accumulated by oysters. As well the biological avail-
ability of the PAHs in the Elizabeth may.be considerébly different than PAHs onlw
scgrtad to particulate matter.
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Figure 1. Reference view of Elizabeth River with distance from the river
mouth shown in kilometers.



Table 4

Concentrations of Selected I'AHs in Burfece SBedimants fraom the Elizebeth River (ng/g dry waight])

Sample®

Code Phe Fle Pyr BbF BaA Chr BELs ] 1.4 PaP 1Py Baht
oe 66 200 250 8o 83 160 210 80 04 21 28
1) 110 300 280 82 70 140 150 87 83 n.d, 6.4.
o8 180 480 410 160 100 340 580 280 260 100 78
08 200 840 asao 470 320 470 1.100 420 480 3so 3aso
10 130 320 440 160 150 280 870 380 380 260 230
11 410 860 880 280 3560 5980 1,100 480 520 200 110
12 580 1,800 1,400 530 660 870 1,700 740 740 " 280 170
13 670 1,800 1,800 720 860 1,400 2,600 1,200 i.EDd 860 800
14 750 2,200 2,000 800 840 1,400 2,700 1,200 1,200 aso 5680
185 760 2,200 2,800 1,200 1,000 1,700 4,100 1,300 1,700 840 6e0
18 2,300 6,800 4,800 2,000 1,800 3,200 4,800 2,000 2,100 7380 340
17 850 3,800 3,600 1,500 1,600 3,600 6,300 2,800 2,600 1,400 750
18 710 2,800 2,000 780 940 1,700 2,400 870 1,000 200 84
19 25,000 42,000 28,000 12,000 11,000 18,000 17,000 6,300 8,700 2,100 1.800

®Numbers correspond to kilomsters upusiraem from the mouth of the estuary,

ABBREVIATIONS: Phe=phensnthrens} Fia:tluorentheane} Pyr=pyrene; BbF=benzo(b)fluorene; BeA=benz(s)enthrscene;
Chr=chryesne; BFls=bun:ofluoranthenss{]),b,k)j BeP=benzo(e)pyrens; BaPs=banzo(s)pyrens;
IPy=indenopyrene} Bgii benzolghi)perylens



8.5
Biomass (Kg) a4
No.of Ind, 1,338

No, Hogchaksr (1] S50
No. Spot (2) 840
No, Grey Trout(3) 190

No, Croaker (4) 150

{14) Trinectss maculistus)
unduigtue

28

1,200

140

800

138

{2) \atostomus xanthurug;

Table 2

Elizsbeth River - Fish Data
(x of three samples, Oct., Nov, and Dec,., 19683)

10.8

21

1,125

1485

610

170

30

Xilometars from the Mouth

12,8

13

708

240

208

240

g0

16 17 19 21.3 23.5

380 320 24% 485 430

S0 70 235 168 210

240 160 90 230 175

85 55 40 8a 70

50 58 40 70 108

25.5

795

100

15

28

325
60
100
25

55

(3) Cynogcion rageliss (4] Microgongonias



Fin Erosion

Hagchokar 0.7

Toadfish {1} 0

Cataracts
Spat ‘ ]
Gray Trout 0.2
Croaker 39

(1) Opsanus teu

1.4

Tabls 3

% of Fish Showing Gross Abnormglities
(x of three sasples Oct., Mov, & Dec,, 1983)

10.5

11.0

0.1

1.3

Kilometers from the Mouth

12.5

0.4

0.8

2.2

15.0

3.0

1.0

4.5

17

5.5

11.8

a.8

1.8

7.9

19

4,3

30.1

3.5

18.8

21.6

6.0

14,0

15.9

23

1.9

25.0

0.2
21.0

18,1

25.3

0.3

2.8

2.5

28

0.5



Total Resolved Arometic Hydracarbans in Oystars

gtation {Km)

12
17
19

24

Table 4

Exposure in Weaks
4

18.2
57.3
25.8

11.7

{ug/g) dry weight

13.9

20.5

60,2

368.3

18.5



Table §

Unresalved Complex Mixture in Oystsrs (ug/g) dry waeight

Expoeure in Wesks

gtation {Km} 1 2 4 8 9
7 10,1 41.4 - 258.8 81.7
12 21.5 35.3 35,8 40,2 118,9
17 51.3 127.0 223,85 104.0 150,.5
19 37.4 103,.0 144.5 S51.8 159.7

24 8.7 28.53 44,5 16.8 59.4
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Figure 2. Surface sediment concentrations (mg/Kg) of benzo(a)pyrene along
the Elizabeth River.
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Figure 3.
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Average occurrence of cataracts in croaker and gray trout from
stations along the Elizabeth River.
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Figure 4.

Percent occurrence of cataracts for three size classes of gray
trout.
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Figure 5.

PAH uptake by oysters along the Elizabeth River (ug/g-dry
veight).
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Figure 6. Total resolved aromatics in oysters a function of distance from
the river mouth (ug/g-dry weight).
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CoviLidER D MAKY
Ve TYITUTE OF MARINE SCIENCE
SCHOOL OF MARINE SCIENCE

April 17, 1985
Gloucester Point, Virginia 23062 : Phone (804) 642-2111

Mr. Darius Ostrauskas

EPA Region III

Super Fund Branch 3 HW 23

841 Chestnut Building
Philadelphia, Pennsylvania 19107

Dear Mr. Ostrauskas:
Enclogsed are the data you request on Atlantic Wood sediments.
The summary of surface concentration and concentration with depth are

given below.

Atlantic Wood Transect
Surface Cores (0-5 cm) .

Concentration of Benzo(a)pyrene (ppb)

Cl6.1 - 281.9
Ci7.1 - 318.7
C18.1 - 17,066.2 (Atlantic Wood dock)

Concentration of Benzo(a)pyrene with Deﬁth

0- 5 cm . C18.1 - 17,066.2 (ppb)
5-20 cm Cl8.2 - 50,086.7

20-42 cm .C18.3 - 37,681.1

Total Resolved PAHs (ppb)

0- 5cm Cl8.1 1. 1x106
5-20 em C18.2  1.5x102
20-42 em C18.3  6.6x10°

Please refer to the enclosed map for station locations and the
individual printouts for concentrations of the various compounds at the
Atlantic Wood site.



Letter to Mr. Darius Ostrauskas
April 17, 1985
Page 2

I an. also enclosing a copy of a paper which will soon be published
containing® oyster information in the Elizabeth River. Also there is a
slide of: wﬁnt the water looks like in front of Atlantic Wood.

If you have any further questions, please do not hesitate to call.

Sincerely yours,
/ /7V/~4ﬂ/ =
= ,/"/,/

Robert J. Huggett, Ph.D.

Chairman, Department of
Chemical Oceanography

RJH:ph

Enclosures
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SAMPLE: ©£13.2 G32+BH IMJECTED AT 14:39:42 OM JUL 24, 1934 RAW FILE: RMTSF

SAMPLE DRY WT: 9.3 3  DETECTION LIMIT: St eeb
vOL IMJECTED: .S uL  TOTAL ¥OL: 48 mL  YOL BEFORE GPC: £ al
_INT-STANDARD4--ISTD --- - ——

MHRKER _ B RET IMDEX PERK # RET TIME
Naphthulene ‘ v . 8 . -3 4.85 . ,
Birhenvyl . S 138 R 19 7.55 -
Phenanthrene T - 288 - 42 15.12
Pyrene . ' 389 53 28.53
Chrysene 499 25 295.8
Perylene 508 182 33,35
Benzol(3ahisrervlene fys ) 158 35.82
FET IMDEX COHZ. YRpb FOSSIBLE ID

5] 1.32963E+88 Harhthalene

3.1 o3 243.5 Eenzothiophsne

43,2 ™~ 1905, 7 Z-Mathylrnarhthalens

53.6 F1VEGd, 2=Methvlrarphthalsne

B2 - 336431, I-Methylhnarhtholens

199 153477, Birhernyl

183.53 F231 4. Ethvlrnarhthalsne -
196.1 2R2281. C2-Haphthalzne

199,.3 231714, Ca-Haphthalene

114.7 112138, C2-Harhthalens

117 19318.7 Acenarhthvlere

113.8 48324.59- Hexametbivbenzens

126.2 RR9343., Acenarhthsne

127.86 73386.5 d=Methvlbirhenv1

138 58339.2 I=Methvlbiphenvyl

132.2 23358.4 C3-Harhthalene

134.3 533843, Dibenzofuran

137.59 483337 .8

13a3.7 SZ458. Ch-Harhthalerne

142.8 IH3E3.e

143, 4 E 5.3 Cd-darhthalsns

147 I6231.6 C3-Haphthalerne

151.4 1. 8053°E+ Flucrene

154.1 13604.3

155.7 149472, Methylbirhenyl

157.5 1235429,

161,1 1eas21 .- Methyl-dibenzofuran

154,3 129732,

187 33431,

173 S22238.5

177.5 24115.5

136 71323.7 2=-Methy¥lfluorsnrne

131.5 4564@ 3 2-Methv1fluorens

134.1 T7r359.,

133, 5 ZB342.5

198, 4 23443.3

132 173543,

2434 2,438V IE+As Fhiemanthrere

T 1. 295R2E+a8 Arnthracens

2a7. 2 23233.1

211.5 18533.5 .
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Methvldibenzathiorbene
d-Methvleheranthrene
2=Methrlrhenonthrens

Ja
1
" x

Lhy lrhenant hirene

2- Phenfinuphthalenp

—

Ty

TR P2 -Phenaiithrene
‘°—<Ph9nanthrene/anhruuene)»

Fluoranthene

Frrene
fiethiw]l - pupn,lnnphfhnle e
Methyl-rhernylnarhthalsrne

Methyl-rhenylnarhthalerns

EBenzotaldf luorens
Estizodhifluorens

Methylipererssf luoranthsne )
Methvlipyremesd luorantherms

Ir»1*'"-Birmarhth+1CISTD

Eenzo(binarhthol3sy 1-dithiorhene

Benzodcoiphenanthrerne

Benzialanthrocens
ChryzenesTrirhenylensz

Metlvl-225
Methvyl-223

1-Flernvylrhsnanthrens
212*-Binarhthyl1(ISTD)

Berizof luoronthene
Eenzieracephenanthrylens
Benzofeirvyrane .
Benzolarpyrens

FPervlens

Indencoils 2y 3-cdirvrens
Eenzaolshilrervlane
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SAMPLE:
SAMPLE DRY WT: 11.3 3
voL IMJECTED: & ul
INT STANDARD: ISTD
MARKER - e

Harhthalene ) 5]

Bimhenvl 188
Phenanthrshe 290
Pvrene 289
Chrvsene 4539
Fervlene 89
Benzolakirretrylehns yals)
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Ao e L DD O 0D PO P et e e S

o3 14434, 8
. 238737,
.3 13518, 2
= ZVVRELA
& 12837, 6
3 195az.1
147 13348.5
151.2 493245,
154, 1 114€0.93
154,72 ﬁ&??@ 4
155.7 6€1400.5
157.5 59327, 5
181, 2 47375.7
164,73 BarHi.gd
157.1 193365, 4
153.9 3322.3
175.1 248235.5
177.7 12732.8
13a, 2 36834, 3
121,33 18332.2
134,53 33979.1
133,32 18574.3
138,32 144035, 1
1z, 2 S28d5, 3
Z2H 1l L4745SE+88

DETECTION LIMIT:
 TOTAL VoL: 48 al

'RET INDEX

FILE: ©C13.2

38 rrb

PEAK # -

o0 00 T S =y QD
AR SN R

—

FOSSIBLE ID

Harhthalens
Eenzothilorhene
Z2-Methrlnaphthalene
I-Methvimaphthalerns
Birmhenyl
Ettvlrarhthalene .
C2-Marhthalere
L2-MHarhthalene
C2-Harhthalene
Acernaprhthylene
Hexomethvbhenzere
Acenarhthere
d-Mezthvlbirhenyl
S3-Methrlbiphenyl
C3-Harhthalene
Dibenzofuran

iCa-Hashthalsns
Co-Harhthalens
C3-Haphthalene
Fluorene
Methylbiphenyl

Methvl-dibenzaofuran

Pl f lucrene
e rfl?luorene

['fl._‘

_.,_..
= =
Tl

Fhemanthrens

=N

$13.3 G32+BH IMJECTED AT 5:27:49 OM JUL 2 1384 RAW FILE:

WOL BEFORE GFLC:

2@ - L{Z, Cave

RYZ25FF

Bl

“RET TIME

29.43

25,55
36,91
34,95
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Methrl-dibenzothiorhens

Methvldibenzothiorhens
I-Methylrhenanthrene
2-Methvlrhenanthrate

4-H Cyclopentacdef rrhermanthrene
4-H Cyclopentaddef rhenanthrene
Methylrhenanthrene

2-Phenylnaprhthalene ‘»,;

C2-Fhenanthrene
C2=iPhenanthrens-Anthracens)
Fluoronthene

s 1-pheny lnaphthalens

Methv l-phenylnaphthalene

BEerzotarf luorens
Eiﬂzﬁtbl+luurfhﬁ
Methwlimvremesf luorant be reb
Hethwl'r PR +1uurnn7+ b

1sl*=Bimarhthw 1 CISTO

Eenzolbimarhthol(2yl-dithiorhens
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Chrvsens-Trimhenrlens

Methyl-223

1-Fhenvlrhenaonthrens
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AEMORANDUMgJ.' | R
e State Water Control Board LT T e

. SUBJECT: . Elizabeth River

: FROM-' O T. L Switzer TeS
DATE . July 9y 1984

'COBIES: ) _”BAT Dar1us Ostrauskas (EPA)

" . The~purposa: of this memo :is-to provide: ‘documentation ‘on” the ‘use-of ‘the: ETizabeth- . -
. River system as a recreational food source; it is being copied to the EPA via
.- Darius Ostrauskas. (EPA-Superfund Division) .for consideration toward possible
=‘rank1ng of the E1izabeth RTver on-the Superfund ‘Tist.: 2

-.,'On Ju1y '3, 1984 the writer v1s1ted Cargill, Inc.; DSC Division to perform a
. routine inspection of the NPDES permitted cooling water ‘discharge system.
-This plant is located on Jones Creek, part of the Elizabeth River system
(see attached map). While inspecting the outfall location, a number of crab. .
pots were noticed up and down the creek. Mr. Ray Osberg, P]ant Superintendent - °
at Cargill, and Mr, Al Wilcox, who will soon take over as:Plant Super1ntendent, S
stated that they have often seen people fishing and crabbing along that
..section. of the river. .This is about 1000 feet from- the Southern Branch . _
of the Elizabeth River proper, which has been shown to be heav11y contaminated
: w;w1th PNA's. and. a:host of other po]lutants e T B :

The writer has.on other occasions seen’ persons fishing and crabbing in the :

- Southern Branch. of the Elizabeth River and has seen evidence of crabbing
"activities (crab pots on shore, untended lines, etc.). ‘There apparently
are a significant number of people eating crabs taken from this River.

/dak .
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COMMONWEALTH of VIRGINIA
Department of Health
JALES 8. VENLET. MO Richmond, Va. 23219

[’ Vloddla 44

FEB 4 13985

C. N. Kerr

Chief Engineer

Atlantic Wood Industries
P.0. Box 1608

Savannah, GA 31498

Dear Mr. Kerr:

On January 16, 1985, the State Health Commissioner sgigned the Notice of
Termination of Interim Status for Atlantic Wood Industries, Portsumouth,
Virginia, EPA ID #VAD990710410. This counstituted the final admianistrative
action under Section 11.03 of the Virginia Hazardous Waste Management
Regulations (VHWMR). By this action, the above facility is prohibited from

operating as a hazardous waste management facility.

On September 25, 1984, the facility was visited by Wade E. Lanford, a
representative from the Bureau of Hazardous Waste Management. . Since no
hazardous waste has been treated, stored or disposed of at this facility since
November 19, 1930, closure is8 not required. Therefore, in accordance with
Section 9.08.03(h) of VHWMR, you are hereby notified that financial assurance
for closure of the facility no longer is required. :

I7 you decide in the future to op2rate a hazardous waste managenent
facility at this site, you should submit Part A and Part B of the permit
applicacion and receive a final permit. before any facility construction
begins. (See Section 11.02.05 of the VHWMR.)

- Taman Aot o W

TE g Lo s o d o - . dnmtamd o Maolean ~= 7QN/L\ 29¢C
LI you nave any questilions, piease€ contact narjorie uneitoun at (oVs) cco—

2667.

Sincerely,

W At

Wladirdr Gulevich, Ph.D., P.E., Director
Bureau of Hazardous Waste Management
WGG/MLM:1499/d1e

AN P LB



NOTICE OF TERMINATION OF INTERIM STATUS

Name and Address of Applicant:

Atlantic Wood Industries
P.0. Box 1608
Savannah, GA 31498

Name and Address of Facility:

Atlantic Wood Industries
3550 Elm Street
Portsmouth, VA 23704

EPA I. D. Number: VAD990710410

Description of Facility and Action: The above facility has, since November
19, 1980, operated a hazardous waste management facility subject to
regulations promulgated under the Resource Conservation and Recovery Act.
This facility qualified for Interim status for storage, which 1s conferred by
the Act and allows a facility to operate until final disposition of its permit
application. On August 6, 1984, the Bureau of Hazardous Waste Management
requested from this facility its complete permit application. By letter of
September 11, 1984, the facility indicated that it would not be gsubmitting the
permit application. The Bureau published a notice of termination of interim
status and provided the opportunity for hearing. The public comment period
began on December 3, 1984 and ended on January 3, 1985. During that period,
no comments or requests for hearing were received.

The action finalized by this notice is the termination of interim status
for this facility by authority of Section 11.00 of the Virginia Hazardous
Waste Management Regulations (VHWMR). Upon termination of interim status, the
facility 1is prohibited from operating as a hazardous waste management
facility. In response to information submitted on August 17, 1984 indicating
that hazardous waste had never been stored at the facility, closure specified
{a Section 9.07 of the VHWMR will not be required. '

/MO"\%D/%Z/%

William F. Gtlley, P.E./ Director

Division of Solid and Hézardous
Waste Management

Dat ’ hkd James
' State Heal
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COMMONWEALTH of VIRGINIA

Department of Health
PSS e Richmond, Va. 23219

o JaN 2 5 108

CERTIFIED-RETURN
RECEIPT REQUESTED

C. N. Kerr

Chief Engineer

Atlantic Woecd Industries
P.0. Box 1608

Savannah, GA 31498

Dear Mr. Kerr: i
By letter dated November 27, 1984, you were notified that the Bureau was
proposing to terminate the interim status of your facility located in
Port: mouth, Virginia (VAD990710410). This action was taken in response to
your August 17, 1984 letter stating that you would not be seeking a permit.

Jn December 3, 1984, a public notice of intent to terminate interim
statis for this facllity under Virginia Hazardous Waste Management Regulations
(VHWMR) appeared in the Times Herald newspaper in Newport News, Virginia. No
pertinent comments or requests for a hearing were received during the public
comment period which ended January 3, 1985.

Enclosed is the Notice of Termination of Interim Status for the facilicy
cited above. This notification coanstitutes firal action under Section 11.00
of the VHWMR.

If you have questions regarding this notice, please contact Marjorie L.
Melton at (804) 225-2667.

Sincerely,

7 Z% &4
illiam F.-Gilley, P.;Z, Director

Division of Solid and Hazardous
Waste Management

WFG/MLM:1499/smm s oy ‘.
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[§ ; / /
Enclosure . . L
1T

7

’
[

s
VT

/



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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COMMONWEALTH of VIRGINIA

STATE WATER CONTROL BOARD

A. V. Davis 2111 Hamilton Strecet
Executive Sacretary .
Post Office Box 11143 Permit No. VAQC04189
Richmond, Virginia 23230 Effective Date May 30, 1974
(804} 257-00%6 Reissuance Date September 30, 1980
Expiration Date September 30, 1935

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
AND
THE VIRGINIA STATE WATER CONTROL LAW

In compliance with the provisions of the Federal Water Pollution Control Act, as
amended, (33 U.S.C. 1251 et seq., the "Act"), and pursuant to Section 62.1-44.2

et seg, of the Code of Virginia, of 1950, as amended, and regulations adopted

pursuant thereto,
Atlantic Wood Industries, Incorporated

is authorized to discharge from a facility located at 3950 E]m Avenue Portsmouth,
Virginia

to receiving waters named Paradise Creek and Southern Branch of the Elizabeth
River; James River (Lower) Basin; Section 1d; Class II (a)

in accordance with the effluent limitations, monitoring requirements, and other
conditions set forth in Parts I, II, and III of this permit.

Facility or plant operations and treatment and dispoéalféf-all wastes shall be in

accordance with the application dated February 28, 1979 filed with the
State Watar Ccatrol Board and in bor’ormi:y with tha n»lans, specifications and oth
supporting data subzmitted to the Board. The facilities stall b2 operated in

accordance with the approval of the State Hater Control Board by memorandum
number = 7189-S.

- The approval of plans and specifications does not relieve the permittee of the

responsibility of operating the facility in a reliable and consistent manner to
meet the facility performance requirements in the permit. If facility deficiencie
design and/or operational, are identified in the future which could affect the
facility performance or reliability, it is the responsibility of the permittee to
correct such deficiencies. '

e =

Executive Secretar§, State Water Contrdl !

/0 -3 —&D

Date
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PART I . PERMIT NO. VA0004189
Page 1 of 3 '

A. EFFLUENT LIMITATIONS AND MONITORING KEQUIREMENTS *

1. . During the period beginning w'th the permit'é effective date and lasting until the permit's expiration .
date, the permittee is authorizcd to discharge from outfall(s) serial number(s) (01, 002

Such discharges shall be limited and monitored by the permittee as specified belowy

EFFLUENT CHARACTERISTIC ) DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
kg/day Other Units (Specify)

. Measurement Sample
Monthly Avg. Dnily Max. Monthly Avg. Daily Max. Frequency Type

Flow-M3/Day (MCD) o | I TR R (R 1/DIS-M** estimate
0i1 and Grease ' 10 mg/1 15 mg/1 1/DIS-H*+ . grab
&Phenols C1mg/l 2 mg/l 1/DIS-twx grab

| ’ . .

i)
[

* No 1imit,however, reporting is required

** One sample per discharge month

N

2. The discharge shall have a pH value bétﬁééh‘ 6.0'and 8.5 at all times and shall be monitored .
1/discharge month by.a grab swaple. - . "= . | . L ey

3. .There shall be no discharge of floating solids or visible foam in other than trace amounts,
4. Samples taken in compliance with the monitoring requirements specified above shall be taken

at the following location(s): [lurthermost end (from plant site) of the drainage ditches above

+i1 influanca
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PART I . PERMIT NO. VA0004189
Page 2 of 3
A. EFFLUENT LIMITATIONS AND MONITORING REQUIRENENTS *

1. . During the period beginning with the permit'é effective date and lasting until the permit's expiration
date, the permittee is authorized to discharge from outfall(s) serial number(s) 003

éuch discharges shall be limited aud monitored by the permittee as specified belowt

EFFLUENT CHARACTERISTIC ’ DYSCHARGE LIMITATIONS MONITORING REQUIREMENTS
kg/day Other Units (Specify)
- Measurement Sample
Monthly Avg. Daily Max. . Monthly Avg. Daily Max. Frequency Type
Flow-M>/Day (MGD) o TOUNLY 0 NL* 1/DIS-Mr+ estimate
0il and Grease ' ' ' - 10 mgN 15 mg/1 1/DIS=M** . grab
&Phenols . 'l'mg/l _ 2 mg/1 1/DIS-M** grab

4

* Ho 11mit,,however,'reporting is fequired

** One sample per discharge month

2. The diacharge shall have a pH value between 6 0 and 8. 5 at all' times and shall be monitored _
1/discharge ronth by a grab sample. ,_;;; ,__w ,_._“ B : : | L

3. .There shall be no diecharge of floating sofids or visible foam in other than trace amounts,

4. Samplea taken in compliamce with the monitoring requirements specified above shall be taken
at the following location(s): furLhermost end of drainage ditch prior to entering storm sewer

[Mactbiinet ravnnm nf nYant s Do



PART 1

PERMIT MHO. VA0004139
. Page 3 of 3

5. Qther Requirenents or Special Conditions

A.

Any and all products, materials, industrial wastes, and other wastes
resulting from the purchase, sale, nining, extraction, transport,
preparation, and/or storage of raw or intermediate materials, final
product, by-product or wastes, shall be handled, disposed of, and/or
stored in such a manner so as not to permit discharge of such products,
materials, industrial wastes, and/or other wastes to State waters,
except as expressly authorized herein.

The permittee shall fully implement a plan to pkevent or minimize the
potential for release of toxic or hazardous poliutants to State waters,

within 1 year after approval of such plan by the State llater Control
Board.

This permit shall be modified, or alternatively, revoked and reissued,
to comply with any applicable effluent standard or limitation Tssued
or approved under sections 301(b)(2)(C), and (D), 305(b)(2), and 307

(a)(2) of the Clean Water Act, if the effluent standard or limitation
so issued or approved:

(1) Contains different conditions or is otherwise more
stringent than any effluent limitation in the permit;

(2) Controls any pollutant not limited in the permit.

The permit as modified or reisused under this paragraph shall also -
contain any other requirements of the Act then app]1cab1e.‘
Immediately after EPA's promulgation of applicable standards or

limitations, a draft permit 1ncorporat1ng the new requirements sha11
be sent to the permittee.
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Site Name: Atlantic Wood Industries
TDD No.: F3-8302-65

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with"
Technical Directive Document No. F3-8302-65 for the Atlantic Wood Industries,

Inc. located in Portsmouth, Virginia.

1.2 Scope Of Work

NUS Corporation, Region IIl Field Investigation Team was tasked to perform alow
priority Preliminary Assessment of Atlantic Wood Industries waste disposal pit.

Herein are the resu ts and considerations pursuant to this investigation.

1.3 Summary

David Hassrick and Terrence Shannon of FIT Region III conducted a Preliminary
Assessment on March 31, 1983 of the closed waste disposal pit at Atlantic Wood
Industries. The waste pit operated for several years prior to 1982 when it was
closed. A total of 20,000 cubic feet of creosote contaminated wood chips were
disposed of in the waste pit. In early 1982, after a Virginia Department of Heal th,
Division of Solid and Hazardous Waste Management inspection, the waste pit was

filled and graded. The area is now used for storage and scrap disposal.

No releases to the environment were observed. The facility is a wood treatment
plant. Much of the facility is stained or coated with creosote from the operation
of the plant. Any surface run-off is picked up, treated, and released under a
NPDES permit. To determine if any contamination has entered groundwater at this

site, would require a carefully installed monitoring well system.

1-1



Site Name: Atlantic Wood Industries

TDD No.: F3-8302-65

2.0 THE SITE
2.1 Location

The site is located next to the pole storage area at Atlantic Wood Industries.
Atlantic Wood Industries is located at 3550 Elm Street in Portsmouth, Virginia.
The facility is bordered on the north and south by the Portsmouth U.S.N. Shipyard
and the Portsmouth U.S.N. Reserve, respectively. The Southern Branch of the
Elizabeth River borders the facility to the east.

2.2 Site Layout
The site averages 60 feet in width and 250 feet in length, paralleling the pole
storage area. [t is covered with sandy fill and graded. Some scrap metal and wood

are littered around the area.

2.3 Ownership History

The site was owned by Atlantic Wood Industries the entire time it was in operation.

2.4 Site Use History

The waste pit was dug and used for the disposal of bottom ends from the wood
treatment cylinders. It was in use for several years, the exact dates are uncertain,
and closed and filled early in 1982.

2.5 Permit and Regulatory Action History

The site was under no permits during its operation. On December 17, 1981, W.E.
Landford, of the Virginia Department of Health, Division of Solid and Hazardous
Waste Management, inspected the site and recommended that the site be closed,
according to Charles Kerr, Environmental Engineer of Atlantic Wood Industries.

2.6 Remedial Action To Date

In early 1982, Atlantic Wood Industries filled in the waste disposal pit and graded it
for use as equipment storage.
2-1



Site Name: Atlantic Wood Industries
TDD No.: F3-8302-65

4.0 WASTE TYPES AND QUANTITIES

According to the plant manager, 20,000 cubic feet of creosote contaminated wood

chips were disposed of in this pit. No other types of waste were disposed of there.
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Local Climatological Data L

Annual Summary With Comparative Data

1983 S
NORFOLK, VIRG'NIA _ OSTATES of w

Marrative Climatological Summary

The city of Norfolk, Virginia, is located at Latitude 36° 51' North and Longitude

76° 17' West. It is almost surrounded by water, with Chesapeake Bay immediately to
the north, Hampton Roads to the west, and the Atlantic Ocean only 18 miles to the east.
It is traversed by numercus rivers and waterways and its average elevation above mean
sea level is 13 feet. There are no nearby hilly areas and the land is low and level
throughout the City. The climate, therefore, is necessarily a modification of the
more desirable marine variety. The City's geographic position with respect to the
principal storm tracks is especially favorable, being south of the average path of
storms originating in the higher latitudes and north of the usual track of hurricanes
and other tropical storms. These features combine to place Norfolk in one of the
favored climatic regions of the world.

The winters are mild, while the autumn and spring seasons usually are delightful.
Summers, though warm and long, frequently are tempered by cool periods, often asso-
ciated with northeasterly winds off the Atlantic. Temperatures of 100° or higher are
of very infrecuent occurrence. Cold waves seldom penetrate to this area and during
the period of continuous official record now available, a temperature of zero has
never been recorded in Norfolk. Occasional winters pass without a measurable amount
of snowfall. Most of Norfolk's snow generally occurs in light falls, which usually
melts and disappears within 24 hours. Thus, from a climatological standpoint, Nor-
folk's weather is well suited for most outdoor activities at all seasons of the year.

From an’agricultural standpoint, the Norfolk area, with its long frost-free period
and prolonged growing season, averaging 244 days, is exceptionally well favored. The
average date of the last freezing temperature in the spring is March 22, while the
average date of the first in autumn is November 21. The average annual amount of
rainfall is about 45 inches and considerably more than one-half of it falls in well
distributed amounts during the crop growing season, April to October, inclusive, a
fact of great impcrtance to agricultural interests, which together with the light,
warm, sandy soill of this section, makes it an area of unusual productive capacity,

yielding oountiful supplies of various truck crops.
r] NATIONAL OCEANIC AND / NATIONAL ENVIRONMENTAL SATELLITE, / NATIONAL CLIMATIC DATA CENTER
ATMOSPHERIC ADMINISTRATION / OATA, AND INFORMATION SERVICE / ASHEVILLE. N.C.



Meteorological Data For The Current Year
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PROJECT NAME: Atjanty ond Tnd - EP A SITE NO.

TDD NO: _F3-2405-40 REGION: F + 11

QUALITY ASSURANCE REVIEW OF |
ORGANIC ANALYSIS LAB DATA PACKAGE

Case No.: Qqq | Applicable Sampe No's. : 09153 ¢4 I5+
Contract No.: (,8-0]-bFo4 CqISS Cq{i(ﬁ C1q l53 Cx \)g
Contract Laboratory: € acotec Cq‘dq

Applicable IFB No.: WWAB3-A0L3
Reviewer: ?\OC_K } \[dm,QQY
Review Date: & r//l/&i

The organic analytical data for this case has been reviewed. The quality assurance evaluation is
sunmarized in the fdlowing tahle:

eviewer's Evaluation* Fraction
BASE/
VOLATILES ACIDS NEUTRALS
Acceptable '
Acceptahble with exception(s) \/_,g:\‘ oy D \/iil Y
uestionable
nacceptahble

*Definitions of the evaluation score categories are listed on next page.

This evaluation was based upon an analysis of the review items indicated bel ow:

@ DATA COMPLETENESS F @ TARGET COMPOUND MATCHING QUALITY
@ BLANK ANALYSIS RESULTS O TENTATIVELY IDENTIFIED COMPOUNDS
@ SURROGATE SPIKE RESULTS * @ CHROMATOGRAPHIC SENSITIVITY CHECKS
@ MATRIX SPIKE RESULTS # @ DFTPP AND BFB SPECTRUM TUNE RESULTS
@ DUPLICATE ANALYSIS RESULTS ¥ @ STANDARDS

Nh—@ EVALUATION OF CONFIRMATIONS + @ CALIBRATION CHECK STANDARDS
@ QUANTITATIVE CALCULATIONS wms =& INTERNAL STANDARDS PERFORMANCE

D ata review forms are attached for each of the review items indicated above.
F No errors noted, no form attached.
@ Spot Check performed.

Comments: _ Z£/ Flgmm M&/})Wtﬂ ot merTolind
#2 ﬂoéolw“&mmm M(’Qpn(jd
#3 (Ao AdeTid) ,QAJ\,(VL/WQ/QC,Z O/m .9 /54




DATA EVALUATION SCORE CATEGORIES

ACCEPTABIE: Data is within established control limits, or
the data which is outside established control
limits does not affect the validity of the
analytical results.

ACCEPTABIE WITH EXCEPTION(S): Data is not completely within

established control limits. The deficiences are
identified and specific data is still valid,
given certain qualifications which are listed below.

QUESTIONABLE Data is not within established control limits.
The deficiences bring the validity of the entire
data set into question. However, the data validity
is neither proved nor disproved by the available
information.

UNACCEPTABLE: Data is not within established control limits,
The deficiences imply the results are not meaningful.



DATA

COMPLETENESS || cONC./MATRIX

o

0,

8Q

“?éa(

b Ohg

“/se

&%%C

14

wiie)

TRAFFIC REPORT # (G|

53

54

55

St

58

59 |fep.

FRACTION

LAB LD. H (9)

53Vl

54

23X

56 VoA

5HA

BYelle7s

59yaH

voa'!

RUN DATE/TIME

TARGET COMPOQUND TASB.

TARGET COMPOUND D.L.

TENT.1.D. COMPOUND TAB.

SURROGATE RECOVERY

GC SCREEN TABULATION

GC/MS CHROMATOGRAMS

TARGET CMPO. QUAN.LIST

TARGET CMPD. SPECTRA

TENT. I.D. CMPD. Q. L.

TENT. CMPD.LIB. SRCH.

CHRO./SENS. CHECKS

BFB/DFTPP TUNE DATA

.S AREAS CHARTS

I.S. REL. RESP. FORM

RF 8 AMTS. ! CALIB. CHK.

RF 8 AMTS. . 3-PT CALIB.

Chromatogroms: Calib.Chk.

Chromatograms: 3-Pt, Calib.

LINEARITY : 3-PT.CALIB

RF COMPARISON

NS A \\33'\\ ook I s R KIS

SAMPLE /FIELD BLANK

METHOD/INSTR. BLANK

LAB DUPLICATE

<~

FIELD DUR/REP

MAT. SPK./M. STD.

COMMENTS ; -




| DATA

COMPLETENESSJ CONC./MATRIX

R

s of

Lo [A»Q

MSOL

Ol

Yol

=

TRAFFIC REPORT # (' Q)

ki

25

Qb

o1

58

©®

Pl

FRACTION

LAB 10. & QC\\

23T

S8

S5

CDNA

>t

HBMA

S4pA

' BNA !

RUN DATE/TIME

TARGET COMPQUND TAB.

TARGET COMPQUND DO.L.

TENT. 1.D. COMPOUND TAB.

SURROGATE RECOVERY

GC SCREEN TABULATION

GC/MS CHROMATOGRAMS

TARGET CMPD. QUAN.LIST

N RS U<

TARGET CMPD. SPECTRA

TENT. I.D. CMPD, Q. L.

TENT. CMPD.LIB. SRCH.

CHRO./SENS. CHECKS

BAB/DFTPP TUNE DATA

1.§ AREAS CHARTS

1.S. REL. RESP. FORM

RF & AMTS. . CALIB. CHK.

RF 8 AMTS. [ 3-PT CALIB.

Chromatograms: Caiib.Chk.

Chromatograms: 3-Pt. Calib.

LINEARITY [ 3-PT.CALIB

RF COMPARISON

NN \\Riﬁf‘ \ﬂ\\

SAMPLE/FIELD BLANK

METHOD/INSTR. BLANK

LAB DUPLICATE

AN

<<

FIELD DUP/REP

MAT. SPK./M. STD.

COMMENTS .




Abbreviation Used on Form

Conc./Matrix
Fraction

Run Date/Time

Tar get Cmpd. Tab.
Target Cmpd. D.L.
Tent. LD. Cmpd. Tab.
Surr. Rec.

GC Screen Tab.

. GC/MS Chromatograms
Tar get Cmpd. Quan. List
Tar get Cmpd. Spectra
Tent. LD. Cmpd. Q.L.
Tent. Cmpd. Lib. Sech.
Chro./Sens. Checks
BFB/OFTPP Tune Data
I.S. Areas Charts
[.S. Rel. Resp. Form
RF and amts.: Calib. Chk.

RF and amts.: 3-Pt. Calib.
Chromatograms: Calib. Chk.

Crromatogramsi 3-Pt. Calib.

Linearity: 3-Pt. Calib.
RF Comparison
Sample/Fia d Blank
Method/Instr. Blank
LabDuplicate

Fidd Dup/Rep

Mat. Spk./M. Std.
Pest. Tab.

Pest. D.L. Tab.

Pest. Chro.

2™ cdl. Cont.
GC/MS Conf.

Pest. Dup., Spk. Blk.
Pest. Std. Chro.

Pest. Std. LD.

TCDD

TCDD Tab.,, D.L., EICP, Blk.

KEY TO DATA COMPLETENESS FORM

Description of Checklist Item

Concentration category submitted in analysis request (low, med, hik and matrix (sol., aq.)
Fill in acid, base/neutral, acid/base/reutral, or volatiles anal ysis

Instrument run date (to be used for correlating calibration)

Tabulated resu ts for target compounds

Detection limits for tar get compounds (actual/level indicated by screen

Tabulated resd ts for tentatively identified compounds

Surrogate recoveriesresu ts

Tabulated GC screen resu ts indicating required level of fdl owup

Chromatograms of GC/MS analysis runs

Target compounds quantitation list, showing areas, ret. times

Enhanced and unenhanced spectra of target compound hits

Quantitation list for tentatively identified compounds

Spectra and library match spectra of tentatively identified compounds

EICP's and R.R.F.'s far chromatographic sensitivity checks

Spectra intensity lists, and criteria comparison forms for BFB, DFTPP

Internal standards area control charts and description of remedia action

Internal standards relative response listings for each sample run

Tabulated response factors and amount injected for all anpds. in calibration check

Tabul ated response factors and amount injected for all cmpds. in 3-point calibration
Chromatograms for calibration check standard

Chromatograms far 3-point mu tilevel calibration standards.

Tabulated correlation coefficient or relative standard deviation for calibration
Tabulated comparison of calibration Response Factor with check standard -
Equipment rirse or reagent water blank shipped with samples from field
Method or instrument bank which is prepared at lab

Sample which was split by [ab for duplicate analysis

Sample which was split or collected twice in the fidd

Matrix spike or method standard (blind, or done by {ab)

Tabulated resu ts for pesticides

Tabulated detection limits for pesticides

Chromatograms for pesticde screening

Confirmation of pesticide resu ts by using a second GC column and temperature
Confirmation of pesticide resu ts by GC/MS analysis

Pesticide duplicate, spike, and blank

Chromatogram of pesticide standard

Pesticide standard identification fam

2,3,7,8-tetrachi arodibenzodioxin

TCDD tabulated resu ts, detection limits, extracted jon current profile, blank

KEY TO SYMBOLS USED IN DATA COMPLETENESS TABLE

Symbal Meaning Symbal Meaning
v Dataitem present 1 Incomplete data item
NA Data item not applicable or not required NC Data item not dearly explained
P Data item within estahlished control limits (units of conc., etc)
F Data item outside established control limits * or [number } See footnote
MS Missing item XX/XX/XX XX:XX Date/Time of run (calibration, etc.)



RUN CHRONICLE

FRACTION: \[ O}

FRACTION: IS A[A FRACTION |
RUN RUN 1D/ DATE RUN RUN 1D/ DATE RUN RUNID/ DATE
ORDER |  DESCRIPTION TIME { ORDER | DESCRIPTION TIMEJORDER | DESCRIPTION TIME
S 1oqars i[5 - a0 A .
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BLANK ANALYSIS RESULTS FOR TARGET COMPOUNDS

LSACTION TYPE|CONC| MATRIX| SAMPLE #| SOURCE OF H20 { CONTAMINANTS (CONCENTRATION/DETECTION LIMIT )

| _mg.tig (Hwa [ [S5)E]
NOA | Fett\iow 1AQ care NS Chlocdpem (O({\ZL&%,#L VD72
CY158 Bis (2 ehn) (280l o710 NAL

B Ped et |40 [ = on cararvyaars

(41588N Dtk ohno 0, 1 (0 B5ug £/ e D 2
etbne ( (3.9 /c/ 5B I H#
O f\c\if\\“/@’? e (\105 Thivene (22 ngL /3]
BN | P a0l G EH | oy PR

VoRBLK well, (2. dupn /5 )&

Aeetone (45 (& /8 8
VOA (a\o]\N/AQ 24 Encotec jﬁ{rcnﬁ(od‘a\z{ i /S 8 1L

BN }a,\o (e (4D Lff-é:;? Sncotec . ND.
Ve DK Mel)y (9(3%‘{ /e [D \ g2

\[OQ— [als \\w (5649 G30p | Encotee A‘Ce‘foﬂi.(li»ﬁvu:}clg/ﬁ')#tl

BNA | Vool loop PR, L o, [Aatlaz (F7oug/200)RA

39BK __nmum&%_&%ﬁ@ S )2
BNA | e \med b aqﬂ\is Lacotec [Pucene (49 uaive 2n, ma)$s

N ‘e_*hu"\ me@,&i (o‘ﬂgug YT

LABORATORY REPORTED FIELD BLANK DATA 18 COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN THE
SAMPLE ANALYTICAL DATA SUMMARY, TENTATIVELY IDENTIFIED COMPOUNDS !N BLANKS ARE LISTED ON A SEPARATE FOF

COMMENTS: ‘
{1) RESULT REPORTED BY LABORATORY AND CONFIRMED 8Y REVIEWER.
(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA.




REAGENY BLANK SUMMARY

CASE NO. 7299\ CONTRACTOR _ N cstea CONTRACT NO. __ (B0 GRGY
LOW LEVEL 4 MED. LEVEL HIGH LEVEL -
WATER v SOIL/SED. OTHER (SpecTTy) ) -
QC REPDRT WO- ~ - uMITS (Circle) /K05 7 v/t~
CONTRACY
FRACTION CAS NUMBER COMPOUND CONCENTRATION DETECTION LIMITS COMMENTS
s: .\Mﬂ \;R“Q\Q?\wi _‘k;(_c, ﬁlgﬂ %H(&%\MT\?«;T
3 S-A-2 Meda0, o C\\o i Xe 7~ <
File 1.D. e3-¢4-~1 e Xown € ue o =S x QRO
\Nep oty @24 -
Iastrument R
1.D.
OO\
SEMI-
File 1.D.
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&% 1.0. .
z Qo) -
PESTICIDES: 3 ~
g
File 1.D. —w ¥
o
=n
Instrument A%
l0°o ”n
&~
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REAGENT BLANK SUMMARY

CASE NO. QAN CONTRACTOR = wacouTe CONTRACT NO. S R-O\-¢RGXA
LOW LEVEL v MED. LEVEL HIGH LEVEL T
WATER - SOIL/SED. v OTHER (Specify) T
QC REPORT NO. "UNITS (Circle) uq/Kq @J/Tf—"*
CONTRACT
FRACTION CAS NUMBER COMPOUND CONCENTRATION DETECTION LIMITS COMMENTS
S: AS-04-R  MweNLRee Cl\lewi o = =
et-ed-| _oycakore =+ (o
fFile 1.D. A\ -al-t Ay A —Olox Abse CE N A SAACS e R) Qs & on<t
Lo st ¢ S
Instrument
l.D.
oo\
SEM] - N
VOLATILES: Q25373 _apuaee o Do
LMoL SO0 N[ A bbgM MQT . facTS
File 1.D. LY N| WLPITRT Hoqg
A0QA\SM B 8N }J%ﬁ UMY NQu I ), o
_NlA W ER o, o L coe
Instrument = ——iflicuay Jetvachlocoettene Hgg
I.D. MNiA WD pon) oo
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2R
F‘le l-D- gwe
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e
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REAGENT BLANK SUMMARY

CASE NO. 2991 CONTRACTOR E-NC o TECQ CONTRACT N0. 6 R-Q1-63 6
LOW LEVEL MLD. LEVEL v HIGH LEVEL -
NATER SOIL/SED. v OTNER (SpecTTy)
QC REPORT NU. ~ UNITS (Circle) ( u/l

CONTRACT '
FRACTION  CAS NUMBER COMPOUND CONCENTRATION DETVECTION LIMITS COMMENTS

S: , L

File 1.D.

e

Instrument

l.D.

SEMI- _

VOLATILES:

File 1.D.

ATAGLEMES AIA ARYNOw g 26,000 N{A
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i1.D.

Al RH04

OOy .

PESTICIDES:

File I1.D.

TTTe———
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Instrument
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BALLA DLARANUA c L SLALL NG ALVUNLAL DunnAA

CASE NO. @SC\X CONTRACTOR T=NcaU€C CONTRACT W0. C O~ 3CY
LOW LEVEL s MED. LEVEL RIGH LEVEL
VATER > OTMER (Specily) -
m [ 14 -,
[ e———=Volatile ~=-co==][or-coronncncecccu.- ~Seni-Volattile- - ——— JiPesticide }—-{Diexin}
B2 BT, 3- By~ LTS LT Bibetgi-
Treffic] Dy s Dichlaco- Mitro- |[2-Fluoro-|p-Tec- Oy - 3-fluoro-{Tridbreme-| hlesea- {1,2,3,4-
Repeocrt | Toluwaane (83~ sthane benzens | bipheayl| pheayl Phenel phenol phenol date TORS
Ne. (u-uﬂ 121 (27-120)]  (41-120)] (44-119)] (33-128)] (15-96)] (23-107)} (20-1aB)§ (e7-114)°4 (23-142
bev tr | 94 | 30 Qo L) Vo S N 91 B
lcayss W2, yod \SS =8 32 e \9 o Hg ——
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|62 q uz_ U1 “us U2 \ DS 3 —
cAEH o1 g3 g3 quy B\ NG SsS> 1 39 LY —

¢ Asterisked values are outside of QC limits.
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outelide of QC liaite
oultside of QC limtte



CASE MO, 207}

B T

L D Y A A o L LN R VL P

CONTRACTOR T \caXe CONTRACT NO. (B o\-LF6Y
LOW LEVEL > MED. LEVEL nicH LEIVEL
QC REPORT NO. OTHER (Specify)
[---———Volatile I Semi-Volatite ){Pestictde)—[Dioxin)
r—u -l',i —_DS' bl‘- ‘,o‘o" ﬁhtﬂ
Traftic 3F Dichlore-| Nitro- | 2-Fluoro-|p-Ter- Dy~ ~Fluoro-|Tribromo~] Chlorea- {1,2,3,4-
Report |[Toluene | (61- ethane benzene | biphenyl] pheayl Phenol phenol phenol date e
No. [(69-127)] 122) (64-129) (26-ll5j ~ (37-120)] (28-133) (20-106) (24-111)] (11-102) ( 0-205)+ 18-120)*
NMeidy Sir \ \\O as Qo0 Q2. 1\« A o 39 —
Siss. 1 _JOR W= 00 - — — ~— —_— — —_
caixt \o\ =3°Y i) o v — — — — —
oo aYy 8 — — — — _— j— —
cgigng Y q:g X2 — p— p— — — — —
<914 \R \ to) 34 oA q3 38 [ o9 —
4

—
¢ Agterisked valuese are ocutside of QC limit. ¥ ’?i
se Advisory Limite e
Commsnte: .. ‘

cailgg W/NIA  Run A Megium Loeut o :
CANSR_ _a/nle RunN_ Ao Mepium Legel
Velatiles: @  eut of |3 outside of QC lialte
Seal-Volitales:

Pontfetdon:

—

apr of

—

z out of |2} outalde of QC limite
oestonide of OF limite



DAL QURAVLALL L LALLNY ALLVUVLEAT SUMMANY

CASE WO. QA4 \ CONTRACTOR T=—NcclecC CONTRACT 0. (R -O\-E36
LOJ LEVEL MED. LEVEL v nign LEveL
QC REFPORT NO. OTRER (Specify)
[--~----Volatile 1 Semi-Volatile }{Pesticide)—[Dionin]
—55 1.5 By- Tre- LT Bl
Traffic ars Dichlore- Nitso~ | 2-Fluoro-|p-Ter~ Dy~ ~Fluoro-|Tribreme-] Chlerea- J1,2,3,4-
Repert |Teluene | (61~ ethane benzens | biphenyl] pheayl Phanol phenol phenel dete e
Mo. [(69-127)] 122) | (64-129) Q‘-IB* (37-120)] (28-133)] (20-106) (24-111)] (13-102) ( 0-208)° 10-128)*
| M, S — — — 28 Ho U 4y [ —_— —
fcares | — - = R Hi EC 22 93 =4 — —
[Caissms] —— — = = q) =4 5> 1 8y oy T GG — —
— — — > “we HY 3> BE :EL — -
s b — o 2% 4o 22 a4 S & 5 il \

® Asterisked values are outetde of QC limit.
86 pdvisory Limits

Commante!

Yolatiles:
Seai-Yoltlteles:

L LT I PP

— eout of — | outelde of QC lianite
—ﬂ: eout of gg; outeide of QC limite

Y. Vo I PR S



FORM V

MATRIX SPIKE DUPLICATE/RECOVERY
\

CASE No. _ 39 | CONTRACTOR & T < CONTRACT WO~ & B-O\-GRGYH
LoV LEVEL 3 MED. LEVEL HIGH LEVEL -
WATER > SOIL/SED. OTHER (Specily) —
QC REPORT WO. UNITS (Circle) wa/k [ wali
R/XB \"l_
[ T CONC. SPIRE [OONC.T & T CONC.T & | I C TRECOVERY LINITRS |
RACTION | COMPOUND | ADDED I ms | mec.] musp | mec| nml'i‘r‘o':?aﬁﬁl T $0iL |
[ 1,1-Dichloroethylens | SO i “jﬁl T8¢ 19 TR 4 1KY T 61-143 E!EH; -

VOA | Trichloroethylene 1 T<s 149 | 49 18_‘ 4L - - <t
swo /¢ :ThTorobcnune } %Q }ﬁ 1sg 1 g3 1 [ALS - | §9Fh“! Pkl
cCa\53 Toluene SO 7Ty A i< - -139

| Senzene I__so g | <y | < -127 -142
lI 1,2,4-Trichlorobeazene | =o uo | i - N i

/N Acenaphthene = 4a ' pa St A-118 -137
sSmo # | 2,A-Dinitrotoluene %B l 4o o0l 56 N
Cq1S> | pi-W-Butyiphthaiate I so ESEEDNETY

| Pyrene |  sSo 23 | 3yl \s .
| W-Nitrosodi-W-Propylsaine] o 12 1

| 1,4-Dichlorobenzene I so =26 | 3, ‘.:% |
| Pentachlorophenol 1 \oo l1ga Tiearl \SG

ACID |” Phenol I ‘oo I 53 1 s3 1
SMO # | 2<-ChTorophenocl | S0 Tug Tq¢ |
Cq1s®> | P-Chlor-M-Cresol | sSo 12 13 | 25

| &-Nfitrophenol 1 ___geoo lealyalqo
I Lindane | 1 1 1

PEST | Heptachlor I I ! | IRox T46-131 T~ 38-1360 1 . |
$H0 ¢ | Aldrin I I T T<Rox | -
e | Dleldrin T T ¥ AoX TS-1X 1 31-134 T

| Endrin LA 1 A0k T35¢-121 1 42-139 yor
| p,p-DDT | 1 AOX T 38-127T 1 23-1% S

" #Asterisked values are outside QC limits. ot
RPD: VOAs \ out of '_-_5'__. outside QC limtte RECOVERY: VOAs 2 out of \@; outside of QC limits
B/N | out of 3 ; outslde QC limite B/N 3, out of ]4 ;i outside of QC limits
ACID © out of S ; outside QC limits AC1D 2 out of Ao ; outside of QC liaite
PEST — out of — ; outside QC limtts PEST — out of — ; outside of QC limits



FORM V

MATRIX SPIKE DUPLICATE/RECOVERY

CASE NO. _ 2 °P) | CONTRACTOR _ X)) ITEC, CONTRACT M0~ 8-O\—GIgYy
LOM LEVEL - MED, LEVEL NICH LEVEL
WATER SOLL/SED. ~C OTHER (Specify) _—
QC REPORT NO. o UNLITS (Circle) S u!/k! ) 3[
| T CONC.  SPIRE [CONC.T ¢ 1T conc.T & 1 I TW_?L‘WSF |
RACTION | COMPOUND | ADDED I us | rec.l mso | mecl| wepl ATER | SOIL | CoMENT:
T 1,1-Dichloroethylene | S 133 14 1364 1718 F6i-188 T S%-177 |
VOA | Trichloroethylene IS, N - X T o ) < I-1201 €2-137 ]
SMO # | _Chlorobenzene I S YRETS / 3 15 <Y T 7135-130 1 ¢0-133 T
ca\S3t | Toluene | A Tl 124 | < 1) A JTCISY T 76-18 | 15-139
| Benzene S 42 19% Q£ b §<1 - | -142 A
1 1,2,4-Trichlorobeazens 1 ] O - | 1 4%
B/N | Acenaphthene’. 1] ] | | 46-118 51-13) |
SHO ¢ 1”2, 1-Dinitrotoluens 1 ] TSR T -1 5= 89 ;
— | Di-N-Butylphthalate 1 1 ST I-IIr T 3 :
| Pyrene ) | G | X-13F L.
| W-Nitroscdi-W-Propylamine ! ! A1-116.
I 1,4-Dichlorobenzens | | | 1 -~ 87
1 Pentachlorophenol | 1 | 1 A0 | 9-103
ACID | Phenol 1 T 1 AR T 12- 83 |
SO # | 2-Chlorophenol I T I QX T 77-
— | P=Chlor-M-Cresol I Aox 1 23- 9
| i-Nitrophenol | | ] AW T 10- 80
| Lindane i <A -
PEST | Heptachlor | k] 1<40x | 40-131 |
s$Mo # | Aldrin i AKX | 40-120
— | Dleldria I <At ]
| Endrin 1 A0 T 36-121 |
| p,p-DOT | | ! <4 - ] 3
" ®Agterfoked values are outside QC limite. o
RPD: VOAs &  out of 5 ; outside QC limite RECOVERY: VOAs 5  out of ¥ ; outside of QC limits
B/N — out of — ; outside QC limite B/N — out of — . outside of QC liaits
ACID — out of — ; outside QC liaits ACID — out of — ; outside of QC liaits
PEST — out of — ; outside QC limits PEST — out of — ; outside of QC limits



IS
L —

MATRIX SPIKE BUPLICATL/RECOVERY

ENEY N

e

G

e

CASE NO. AN CONTRACTOR NC oTE ' CONTRACT WO~ & B-0+-636
LOW LEVEL lll.uvn'E'Wx_s'- s RICH LEWEL N
VATEZR $01L/SKD. B otuER (Spectly)
QC Revoat WO, wits (Qrele) “Tugfig  wgli
| TN, I TR T T Teom.T ¢ 1 |
RACTION | CoMrOND | ADDED {ws | axc. m+nn: aref i
| =Dichlereethylone | T p-
voa | Trichlorsethylons ;H = =
SN0 § 2688 -
— [ Yeluens
[ Senzens ! ﬂ'@
T 1.2.0-Trichlscobensens \
s/n Ac l \ x
s$Mo ¢ alt ons \ \ ) O 7 Lo
5:3;55 aste ‘n‘ L - :.. P
| \ o ry
' t (2] - 1—'-..'.":4
€ [eYo) !22: o .
SCRIOT : \QQ © : -
ACID 100 o
g R = 290 rm z z
gaics [rale sol 100 lﬁ\:_m_ ;
" T-Hltrophene] 100 :
T =
PESTY or - .
sHo # TAldrin l'_ﬂ"'" AW |
_— (Bieldrin 4* QX 1 3-18 -
ﬁutoflou‘ values sre eutstide QC limite. o
“PD: VOAs — outef — ; outo:‘o QC :I-Ito ucugun . :I):. — ::: :'l — 3 “:o:: o: g ::::.
H 4 14 ¢ oets o s
::::D :: :‘l 5.8 ::::l‘: $ l::l‘:: AC1D out of (P ; ewtslde of QC Llialte
PEST — oeut of —; outside QC liatte PEIT — ot of ~— ; owtslde of QC linitse



QUANTITATIVE CALCULATIONS

CALCULATION ERRORS AND CORRECTED RESULTS ARE LISTED BELOW:
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Pr.OJECT NAME: 747‘07/\/77(‘ U)OCD EPA SITE NO.:

TOD NO: __ F2- ZYos-4¢ REGION: Irr—

QUALITY ASSURANCE REVIEY OF e
INORGANIC ANALYTICAL DATA PACKAGE

Case No: ___ 277/ , Applicable Sample Mr'=.;
Contract No.: 6Z—o /= 4500 : Me3t6o0 — 0 %4

Contract Laboratory: 9?/0/‘/)»]

Applicable IFB No.: & ~&2-H/9&

Revi é.\i'{r,:‘. Dl e

B NS

ReviewDate: &-29-84

The incrganic analytical data for this case has been reviewed. The quality assurance evaluation is
sunmmarized in the fdlowing table:

Reviewer's Evaluation* Fraction
- ‘ TASK 1 TASK II TASK III TASK III
ICP or AA "FURNACE AA | COLD VAPOR AA CYANIDE
METALS METALS MERCURY
Icceptable
5 ccep . | X; X
Acceptable with excepton(s) W X,
Questionable ’ e
Unacceptable

* Definitions of the evaluation score categories are listed on next page.

This evaluation was based upon an analysis of the review items indicated bel ow:

@ DATA COMPLETENESS & INITIAL CALIBRATION VERIFICATION

© BLANK ANALYSIS RESULTS & CONTINUING CALIBRATION VERIFICA TION
© MATRIX SPIKE RESULTS @ INTERFERENCE QC RESULTS

® DUPLICATE ANALYSIS RESULTS & DETECTION LIMITS RESULTS

(O STANDARD ADDITIONS RESULTS ® INSTRUMENT SENSITIVITY REPORTS

© QUANTITATIVE CALCULATIONS

Datareview forms are attached for cach of the review items indicated above.
=f:No errors noted, no form attached.
& Spot Check performed.

~omments:

. . - : P ol
(’T Cipor St P %o Co Sy Vs . Ce Sk

ﬁ) Luv e Ay bty - (v
T\




I
8]

w1

ACCEPTARIZ: Data is within establisned conirol limits, or
the- data which 1s outzide estzablished control
limits does not affect the validity of -l
analytical results,

ACCEPTARTZ WITH EXCEZPTICON(S): Data is not ccmpletely within
establisned contrel limits. The deficisnces are .

identified and specific data is s+till valid,
‘given certain qualirfications which are listed bvelcow.

QUESTIONA3TL=Z: Data is not within established control limits.

UNACCT2TARTIE: Data ig not within established control lin

The deficiences bring the validity of the entirs
datz set intec question. However, the data validity
is neither proved nor disproved by the availanle :
information,

The deficiences imply the nssults are not



I {
DATA i [ | |
COMPLETENESS CONG./ o | Lo | o [tol o | oo
_ MATRIX 1,4@ Ao | Sol| AC | Zot | A | Sl
TRAFFIC me | mME | M | MC | MC | me |
REPORT # Lo | 2060 | 3663 o6z 200 | 26651 2000
(A ST TYor | SYuy | ¥l Yo7 | THeT
: aLAB 1.0, # W91 |0490 | 0456 310 YS I DW T\ AYSe L) O¥e
[ FIELD QG 1ganx l ard
OUPLICATE R Sl s sl B
SPIKE
TASK I . RAW DATA - s
ICAP OR AA.‘a' L/ L =
METALS TaBRESULTS | | A | NS |
- |mas DL TNl A L
e : v
QA FORM A A e Ay
ICARINTER.QC | | | | 7 | |~
INSTR. SENS. Ao S S
TASK 4 RAW DATA
FURNACE Lol Va4 I N
AA: TagRESULTS | | | s | | S
METALS TAB.D.L.'s A A
QA FORM A A
INSTR. SENS. AN AN AT aArary:
TASK 1 : RAW DATA | e rararan:
COLD VAPOR
e TaBRESULTS | | | | | | ]
MERCURY , - ,
TAB.D.L.'s j VAN A aPAarardwve
QA FORM v VR 4 I RV
INSTR. SENS. VaRa VAR A WAV ard
TASK il RAW DATA A B I Bl P R Pl B
CYANIDE -
TAB. RESULTS A AN A A AT
TAB.O.L.'s Al AN | s
QA FORM. Jle sl Al S S
yinsTR.sens. | | | S S S
OTHER RAW DATA
(SPECIFY):
TAB. RESULTS
TAB.D.L.'s
QA FORM |
INSTR. SENS. [
OTHER RAW DATA
(SPECIFY).
- TAB. RUSULTS
TAB.O.L.'s
QA FORM
INSTR. SENS.

COMMENTS




BLANK ANALYSIS RESULTS

SOURCE OF H30 |

TASK |Typslc0Nc!MATR|x[ SAMPLE # CONTAMINANTS (CONCENTRATION / DETECTION Limi
o 0 i /7 B, 7€ 27 /
B sl - 1 SR (A : 27 Je ! /0 M0
ragr |[FED Lo Ao T ML3tbs] [ ser o /% S YF N
TR, . = - /sl
o |Flen to Soc | ME36el | FsHER ’ -
Lok < Cu @ 2 S 2 5
0k, - : ‘ ‘ LGy ! fe i 6/ S 223 s/l
T o (A8 e AQ — WA 1) _Be: oy 2 a2
7% 0r ) Mu ¢ 2 . \-\}
noR PN A 3 Lz 1Y Sw 27 >
‘Tfﬂ__m Ly AP o | T Kadipio) Bo ¢ Pb i s6 Q 57
1,7 cle 1 e 3 -

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHI

SAMPLE ANALYTICAL DATA SUMMARY.

COMMENTS:

(1) RESULT REPORTED 8Y LABORATORY AND CONFIRMED BY REVIEWER.
(2) RESULT INFERRED FROM RAW DATA

BR<ed upen TUE JVE LISIED  CortmlondirhuT LEYELS THE FOULOW/ s 277 Pd/:\/rS MY BE
. ] 7
DUCS NeNARLE /5’){ ~AULE ﬁ’f‘/"(/c—D).'
R =

As: ML2Hn mcill/ | Be. mcitto, meats

Ro + MCTi0, pe L] pmesbls | e mMedio, mesco/

CF o fesllo, fedblr ML RASVAN ML Se t MC2bo, Me3Lb] pre3h3 M3
Fo o MeHfo ML Me2Als preisT : Moz

74 METLHE e 2l J' S ML MCHE, 12559

4



LAB

Duplicate Analysis Results

The applicable ddp]icate pairs are:

s s e A S S S = L
sample no. Me2660 | ME3LL2 | :
Field duplicate J ]
Lab dunlicata v v |
- sample lavel T Le L0 - - :
T aro le matrix An | soc |
THSK - \r7,m |15z or |

The relative percent difference (RPD) for each parameter group was eQaTuated. The
duplicate analysis RPD acceptance criteria should te:

maximum acceptable

WM ATR Y Percent Difference
AQ - r 20
DL = 4o

The RPD's exceeding the maximum acceptable percent difference were:

Comparison

MATAI Compound : Actual RPD Samole | conc, conc.
AG At i o | ‘v M 3L6o ¢ 3 ;r
' Avstuc 28 | 3 Y ¥
Qerwn\;w\ Yo - ! 2 3 Ps
Cat(:«t;w‘ |20 } { t X
Cop pec 59 | | 57 |ce
‘V Zine 27 v/ ' 29 : 21
Sol- Coderom 4O EASH L3471&7
} Coprev S } L 19 | 8.0
\J/ Lt‘r ,1 (60 \j/ ! 26 ‘ [to
! .

Comments: ¥ TJ...:"', PEY common at o0 near C{QHLF.N Vit

-




FiELD
Dunlicate Analysis Results

The aﬁpf{CabTE'Hdp1iEAte pairs are:

sample no, \\ ' l

Field duplicate\ : ‘ |

Lab duplicate \x |
e sample level \ . 1
sample matrix \\ |
Thsk \ |

The relative percent difference (RPD) for each parameter group was eQaluated. The
duplicate analysis RPD acceptanGe criteria should be:

maximum-acceptable

MATR % Percant Difference

MA

The RPD's exceeding the maximum acceptable percent difference were:

Comparison

MATRIY Compound : Actual RPD |

Comments:




MATRIX SPIKE RECCYERIZS

SemTie NO- | eggy Moz | |

rietd Sgixe I

Lab 3Spike '
F e

|

|

_ |
Maoix N ( ol

Ceonc. Level Lo LO

Method Std.

| TASK N I I,0

B e s L it
Al mamix soike recoveries wer
IFB WA33-A19¢{, Exhidbit E, Tai

Excepten(s):
‘ entad Actezl Samclea .
nge (%) S6 Rac. Numober Resul s

Parameter

CAN to- 120 | 12 M.

Commenis:




STANDARD ADDITICHN RESULTS

Documentaticn indicates a standard addition correction was verforned
on all -sviked- samples for parameiers having recoveriecs outside of
control limits: Yes__ X No

For the parameters having poor recoveries in the ::.iked sample(s),
standard additions were also performed on all o*ner “amples where
the following c¢conditions were metd:

) (1) The sample matrix was similar to the mairix of the sample
e . wWnlich was spiked; and -

(2) The parameters in question were detected with postive resul:
. N

AR Ko7 2eou e d
BY coniercT

Yes

The parzmeters with poor spike recoveries are listed telow, along

with the tyne of standard zddition performed(none, 1, 2, or 3 point).
Tha results for these paramelers in ouher samples which have a similzr
mat lx are a¢so l t d below-

[sample des;>igfion of matrix | parameter| recovery | type of std. add,

/

/
=

T_
/

/

xmments:




Initial Calibraticn Verification and Continuing Calibration Yerificatien

Deocumentation indicates calibraticons were performed and checked every ten samples: Yes X Nc
Exceptions: e

5 e L T L e e
g

g B

Calibrations and verifications were all within the control limitc =pecified in

WH-F3--A AL

Yes N
Outliers are listed below:
) Acceptable -Cé.libration % of
--:SE:acmet;er« Range (%) Identifier {True Value | Comments
Av‘l“:n;clua‘ o s cm«{’\uuu-u:[ ?Z
Reseuie SL—iry Cortdurie y
Interference OC Resuts
Documentation indicates interference QC samples were run before and after every ten samples:Yes N
Exceptions: Rurd A1 STrAt and ENSH 0F st A4S PEQuifEd &y ¢onNTRACT
¥
Interference QC results were all within the control limits specified in
cep cRL T av (DELNES TE- S % Yes X No_

~ Do

Exceptions: -
Acceptable| Calibration] % of

Parameter Range (%) Identifier { True Value{ Comments




Detection Limits Results

Detection limits were reported for all sampl<e o:lyzed: Yes }< No

Exceptions:

Detection 1imits were less than or equal to the required detection limits

specified in [Uﬂ —B5- N 17, . Yes X No

Exceptions:

Instrument Sensitivit} Reports

Instrument sensitivity reports were documented for all parameters:

-

Comments:

Other Remarks Concerning this Case:

There are currently no established control ranges for ICP interference check

ctandards. However, although not a centractual requirement, 85% - 115% is 27472

here as a tentative auideline for evaluation. Qutliers of this tentative

control range. if anv, are tatulated on the bottom of the oreceeding pace.




QUANTITATIVE CALCULATIONS

CALCULATION ERRORS AND CORRECTED RESULTS ARE LISTED BELOW

Prqomet. Seasle

T G i

E.Q%; e o e S T

R LR

JIES SYIA) e s e /e
Mc 3b62 D N 1.3 - .
Me3bbY D) Y \ﬁx )
P M 2063 2 22 il Y
M 262 36 7.5 mslby [
MC2LL2D {0 /37 7 - i(
e 26 4s 49 U )
Sa ME 3660 22 NDR A
e - 24 D & pll
MC2062 2 24T /7:{/@ /
e 3L, 7 23 DR pall” ok
Ne2t4 5.6 S0 sl [
e 9| 48¢ mall O\
— J
S _ 4l
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APPENDIX L



ORGANICS AMALYILS DAJA WHEET

S .
.tnry Name: = N¢cotTec
mele 1D Not o145 IV R

« Matrixt V\/}}T{"T K.

‘elease Auvtherized Eyi

K ,1'\\;1’1 é‘&x > \L\M Date Samgie Received:

o el 5
CENTRATION: (LOVW ) M

£ EXTRACTED/PREPAREDS.
. ANALYZEO:

Yo e YA

Case Nou L?[H

Q< Renort Not

Contract No.:

Ly—C ) = (.3, 4

T C

PEATICIDES
CONTINTRATION:

LO¥ MEDIUM HITH (., cie ore)

DATL EXTRACTLD/PREPARED: )/ /[~
DATE AMALYZED,

TENT MOISTURE! WL PERCENT MOISTURE:
C./DILUTION FACTORt L CONC./DILUTION FACTOR!
= 3
ar w/k or ug/vp
CAS ¢ (€ir one) PP ¢ CAs e (circle onies
127.62.1  ezrslein LA W (8P 359-002 _ aldrin ]
i97-13-1  azrylenitrile L\ w59 £0-57-1  gieidrin
7i-43-2  denzens < (917) 37.78-9  chizrdame
36-23%-3  cardon tetrachioride S (P 30-2%) 80007
103-70-7  chlorodenzene q - (93P) 72-35-9 4 3.DDE
197-04-2 |, 2dichinroethane <= (P) 72-33-8  4.4.DDD
71-33%4 1.} }-trichioroethane L yar (3:P) [19=2%7  of -endosuifan
73N} 1 l-echarcethane S = (?6P) 115-29-7 A2 —endosulfan
79-50-3 1,1, 2-trickioroethane {1 gy (379)  1031-07-3  endosulfen sulfate
79.38.3  1,1,2,2-tetrachioroethane /O~ (7%P) 72-70-3  endrin
73-%~3  chisroethans /G (99P)  7821-93%  endrin aldehyde -
119-75.3  2.chlorsethvivinyl ether TVO UL (106 76083 hepiachlor L
§7-66-3  chloroform ) K (101P) 1028-57.3 Peptschior encride
75-35-3 1,1 -dichloroethene S — (102P)  319-306  oC.BHC
126-60-3  trums.1,2-dichlorcethene < = (1039) 319357 A .mHC
73.87.3  1,2-¢:chiorcprooane \O . (0P 313163 & -BHC
15041-02-5  tramae1 Y dichioropreoene 5 — (195P)  33-8%=9 ¥ -8NHC (tincanc)
100.61-C1-C3  cis-1, Y-gicrlorontepene e (104P) 39869-21.9 PCA-1242
[08-31-4 ethy'Senrzene ol (167P) 11097-6%1  PCB-1234
75.09-2_methlene chiorise 1~ K (103P) 11100-23-2_ PC3-1221
78-37-1  chicecmethara {0« (Lo9P) 11i0].15-3  PCA-{2)2
73-339  bromomethane 1y w (1I12P) 12672.39-6  PCB-1243
75-25-2  bromaierm ID 4 (111P) 116%9¢-82-) PCA 28D
73-27-3  tesmodichioromethane ~ (112P) 12678-11-2  PC™-iCl¢
73-1%1 & — (113P) £001-33-2  texrehens
78713 —
121-28-| S
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67:481  cexione /57/ PEACENT MOISTUREs
119%R3 _Itutsnene il €< NCJDILUTION FACTOR:
T9-12-3  cerbengiicifide { L
$17-7%4  2mnamone Z /!
or ug/kg
178-10-1 ° &rsethvie2-entanone 5/\1"’ rPd CAS ¢ {circle ore)
[C2-32-3  yl.rene S v (1298) 1786-L1-6  2,),7,8-tetrachiorodibenzo-p-cioxin
1232034 vavlacetate v
1TV 327 10ta) pyleney N December 191}
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JiA} 130622 2,06 trichiercobenol Ao u (328 17-43-3 _ hevachlorobutadiene a
IR 39-%0-71  pechlororme<reml QA0 L {338) 17-87-0  hexachiorocycionentidiere ,—"f
2uA) 95-37-8% 2. cnlorcohenol 2044 {348) 78-33-1  isoohorone =
11A) _ 120-3%2  2.a-dichiorophena! Do u (333) 91-20-3  naphihalene ~
WAY  193-62.3 2 a-dimethyishensl dou (368)___ 93-93-3 _ nitrodenzene Z
STA) . 3-73-3  2- nitroghenc! Yo e (¢28) $6-30- N-nitrosodiphenylamine -
544)  173-0DL?  M-njtrenheno) V00 i (638)  621.48.7  N-nitrosodipropylamine ke
13A) 51-22-3  ?.A-dinivophenol LD L (648) 112-31.7  bis (2-ethytheny!) phthalate L k= T
¢TA) IN-32-1 8 6diniiro-2-methyipnansl Uyt (¢73) £3-63-7  benzyl butyl phihalate =
bk A) 57-1%9  rcoatachlorephenc! _ {$18) $8.74-0 dl-n-baayl phthalate 2 & T
§3A) 1032932  péenol 204 (658)  117-38-0  dl-n-octyl phitalate T
€3-830  bomreic acid 2oy ::08) $-i5md  diethy) phthalate Ly !

9487  2.metirislensi 1oy (718)  13le11e3 - dimethyl ohtralere =

103-3%4  tomathrlisdacol (o U {(ran) 36+35.3  berax{alanthracere =

95-93-8 2.4 3%tichlorophenol REO U (738) 50-32.3  benzolalpyrene o
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D1 154-60.7 Lt Gehicretenzene SOy (330) 193393 Indeno{l,2,3<ctdyrene ¢
1) ¢ 32.1 3 Vlichlorcbenzidine Y g (245) 129-00-0  prrere ‘
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B 111-21-1 b3 (J-chlorcer ary) methane Yoot 102-01-6  %-nltroaniline =




GROGANKCS ARALYRS DATA SHEET

«tory Namet = \e osle c .
imple 10 Net c 4i<a VN
- Matrixt Wi TE K

Jelease Authorized Byt /\ Ahlo\tm‘(:—)c(z»—f\

- »mat&u

<ENTRATION (LOV) UEBIUM K)GHA leircts o)

LS~ |

Case Noxw - 7~ ‘LC[ L

QC Report o1

Contzzct Mou (- ¥—Cl-(GF &
Dite Sample Receiven 7/ // /&'/.’/

FESTIC LS
CONCENTRATICNI LOW LIEDIUM HIGH (cicte cns)

:xTRACTL:)/PRwAR_E:J{" A DATE EXTRACTED/PREPARLD: w5 8
"E ANALYZED V]2 /L DATE ANALYZED:
CENT MOISTURE: NI PERCENT MOSTURES
«C./DILUTION FACTCR: L5/ CONCJDILUTION FACTOR:
G‘?jl:';a) ““Si"\‘l
CAS & {circla onelf 12 ] CAS? {circle otupy
127-02.%  acrelrin |TaYe vy (13P) IN-C0-2  aldrin
187-13-1  ecrvionitrile o U (29 £337-1  diel?rin
70432 bersone 3£ (9:%) T8 chlosdane
35-23-5  cartcn tetrachiorids S oW 50-3%-3  4.4.DDT
103-%=?  chiornbenzene 5}15 (937} 72-859 ¢, W.D0E
107-06=2 1, 2-dschioroethane S 4 (WP) 72343 4,4-0DD
71-335-¢ |1, 1-trichioroe thane < (95P)  11527.7  of —endosuifan
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79-38.3  1,1,2,2-tetrachlorcethane /4 (#22) 72-20-1  ¢narin -
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119-74-3  2.clorcethvivinyl ether \O (JE2P)  74-04.1  Swotichlew
€)-66-3  crlornfoem (g- (101P) 102%-97.3 heptachior edotice
75-33-0 |, ladichicroethene < i~ (1602P)  3ig-2a-8 «x.3HC
1£6-60-3  trams-i,2-dichioroethene <~ (1039) 319357 A .ENC
73-37.9 ], 2.Achloroprepane T \O (T} (10AP)  319-358 A -BRC
107-41-92~4  trerae i MCiahisrcerraera < - (19:P) 38-39-9 7Y -OHC {lindare)
13781-01-03  eisel,Menloroorcpere < (105P) 53069-21.9  ECI-1202
15331-0  ethviterzeme L (107P) 11097-8%-1  PCD-125%
73091 methyieee chlorise 44 K (1037 11184-28.2  PCD-1221
7A-87.3  chltrom: thae ' 1O« (1097) 11181-16-9  PCB-1232
75-1L.9  lLremimethare Yy o (HI0P) 12622-208  PCE-1Is8
7473-2  bromclorm 1o u (111P) 1109432.3 PCR}22)
75374 tromedichlorsmethane S = (12P) 12678.11-2 _ PCD-19i8
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__113-850  vinvl scetate Si—
vaa aA <, -
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‘UIA) $5.08-2  2.8.6e trichloronhenc] \C « (518) $7-43-3  hexachlorocdntadiene Loy
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JeAY 105679 2 ddimethyisbenol = 1 (369) 93.953  nitrcbenzene \ Ay
A 28.7%3  2- natroghe ol —lou (¢33} 153104 N-nitrosodishenylimine Lo
114) 100027 a.ritrocherct Sy {638) §21-£3-7  Neritrosodiorsoylamine TN
190 $1.23-3  2.8-dinitrcphenst Scu (6S8)  1§7-21-7  bis (2ethyiheryt) phitalate L
FOA) $1-32.]1 MV &dinitro-2-mathyichenst O U (678) 35-43.7  benzyl Yyl phthalate \ i
£vA) 87.363  pentachlarossenal VS Yy (453) $3.70.2  Gi-a-butyl nhithaiate =
LA 188931 pherol \ oy (658)  117-%52-0  di-a=cctyl phihalate \ C iy
€3-83-3  denroic azid \ocou (70D) 552 diethyl phthalate Oy
FIAL-?  2-methy)ntwene| = 4 (713)  13{.11.3  dimethy] ohthalate 1D
_ 121-3%-8  4-methyivhenol =ou TTIR) . 55.%5.3  terrolalanthricere \Du
£3-95.% 2.8, %-trichiaroshero! loo w (733) £9.22-3  Ddenroladoyrene BREC
:8) $3-32-9  accnachihene AR (728)  20559-2  bensold)fluoranthene SO C
8 $2-37-3  benzidine Lo {253)  207-039  beonrcldtiooranthense =O U
13} 130-32-1  1.2.8-trichlorctenzene \O 06B)  213-01.9  cirvysems VD
% 112781 hevochineciendsre \ O U (978)  202-56-1  scenazbihviene =
i €7-72-1  hezachlorocth:re \{cu (738)  120-12-7 _ anthercens PR
BT 111-6a0y bu(&amﬂﬂkm« 10 {703} 191-7%-2 Benrolgril~eryiene EALA RS
R T1.5L7  2chillionashthalene | O« (228) $5-72-7  flucrene \ O
J32) 2%-5%.; 1,2 Rehlors benzene o u {3:0) 85-G1-3  phenwnthrene Y Du
J6E) 11251 L L dickloerionione \ O w {22 $SL70.3  cidanrciahanthracene O
DE) 1837 | edichiorcientene lc 239) 193381 nciemo{l,2,2ccdpyrone 2o
. 91-5%.1 3, ¥ocichiarsbec 2idine ey (2A3)  129-3C-3  pyrene S
11e) 120-1%-2  2.3-dinitrotoluene O £2-33-3  anillne o T Qe
ey £75-7%-1  2.%-¢Initrotoluene RS & 1%81-8  bentyl alcched G
ST A7 1L 2-dinhanr Sudratine Ao 104-27.3  tchlorczaifine e
8] 774-%%.0 {'norapthene =2\ 12.589 b rzofuren Vg
TRY O G05-T0.)  Auchinroohrenvl aravl Ny MISER! 31.37.%  2-mathylraphthaisne T
e 121-3%-3  t-tromeshenyl hoayl ¢ty \O Lt I 5.8 d.nitreaniline \pQu
{2) 27631-32-% by (2-chloroisonrcoyi) ethse AoU 92-07-2  Y-nitroaniline NO&
o H1-23.1  tie (2chloroet ary) math 2 A L 103914 Ad-nitroaniline YC o
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3 71-332  dengore s« (91P) 57.78-9  chiorcane
7 $6-23 5  cerdon tetrachior.de =y (52p) 50-2%-3  4.4.DDY _
) 103.96-7  chlorobenzene S A (93P) 72-3%9 4, 0.0D% 2
) 197.06-2 ), 2-dizNoroethane L (P 72-34-8 4 V00D
Vi 71-33-¢ 1,1 )-trichioroethane < (A (95 {15-2%7 &€ -endosulfan
W) 73-38.3 | l-dichicroethane = A {(%P) 115-29-7 3 —endosulfan
) 79-30-3  1.1,2-trichloroe thane 10y G (979)  1031-07-3  endosultan sulfate
i1 79-38-8 11, 2,2-tetrachlore thane VG L (98P)  22-20-3  endrin : .
W) 75-00-3  chlorcethane \o G (299)  7821.93-80  endrin aldenyte
) 110-75-3  2.chizrnethyivingl ether 10 (100P)  76=3%-3  hentschior
) 67-£6-)  cMornform S KL (101P) 1023-37.3  heptachior eporide
el 75-33-4 1, |dichioroethens = A (102P)  31%855 X-3HC
¥) 156-40-3  tram-1.2-cIchioroethene = (103P) 319337 A8 .8MC
) 73-47-3 1. 2-dichioronronane A0 W . (0P 319363 J -BHC
V) 106152+ trane | 3ishloropecoene S (105p) $3-3%9 7Y -BHC {indene)
10961-31-08  cise 1, Mdlchiorcorcpere S UL {108P) 534%-2]1-9  PCB-| 232
) 173-31-8  ethvibenzere K d ) (1C7P) 11097-63-1  FCB-1258
V) 73-09-2  mettylene chloride \ (o (1237 11104-2%-2  PCO-1221
V) 78-37-3  chioromethine O w (1C9P) 11181165 PCB.12)2
5%) 78-33-9  tromomzthane Yo u (110P) 12472-29%-4  PCB-1208
) 7573-2 ‘remialerm I g (11IP) 11076-32-3 PCI.126)
v 727-0 bfcmodk,“!cromm S (1127) 12678-11-2 1616
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) 75-71-3 —_
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123-0%-1  vinvl azetate S A
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w/! w
FP CAS S one) 19K} CAS ¢ i(gr‘?
21A) 83052 2,06 trichlorcohenol Y con (528) £7-43-3  hexachiorobutadiens ‘aM, coq
1221) 39.3%-7  pechloro-me-cresol A, cOoO U 330) 77-47-4  hexachlococyciopentac.ere 8\;, oog
J6A)  95.37.F 2. cNlerooterol D oot (338) 71-59-1  l1ophorone Y, o0
JAY _ 13°-8%2  20dichlorophenol _2Y, ocou (358) __ 91-20-3  maphthalens B, c00
WA) . 19%-67.9  2.8-dimethylphenol D, S Cou (368) 93-93-3  nitrobenzene 39 cco
STA) 13-73%3  2- nitrophencl A 2,5 {62B) $6-30-§  M-nitrojodiphenylamine - QY occ
S4A) 1£3-92-7  s-nitrophenol \\Q_ooou (638) £21-63-7  Nenitrosodiprooylamine au, oo
394 3)-28.3 2, 8dinitroohanal O, COOA (66B) 117-21-7  bis {2-ethyihesyl) ohtnalate A4 cco
5A) 334.32.1 8 6dinitro=2-methylphenal U D oCAOw (678) §5-52-7  benzyl butyl phithalate AN eos
beh) 17-345-3  pentachloroohensl Ay, coou (£3D) tA-78-2  di-n-butyl phthalate A, coc
SSA)  103-93-2  phemol DY oot (698)  117-30-0  dl-noctvl hihalate X
$3-13-0 bentoic acid DRO cooU (2¢68) 28442 diethyl phthalate B ceo
$5-41-7  2-methyhbarol e (718) 1.11-3  dimethv! nhthalate G e
10-1%8  b-methylsherol A, coout {723) 14.35.3  berolalanthrecene ‘A4 rco W
) 95-93-84 2.8, 5-tri: 2lorashenol QAL HCOU (738) 30-32-3 benzolalyyrene V2, o0
e) 1)332-9  acenachthene WO oco (70B)  203-59-2  benzoiblluoranthene L oo
28 92-17-3  Senzidine QY ner (7:8) 207-68-9  benzolkMluortnthene )¢ OO
12,) 120-32-1  1.2,0-trichiwchenzene AH 0cS {763) 213-01-9  chrviene 2D, cco
3) 11&-7¢-1 hesachlorebenzene 8M oo« 18) 203.56-3  accnashihylene S oo
15 £7.72.1 foroe thane B ooy (788) 1239.12.7  anthracene oY ey ekl
13) I11-3a-a oethyllether AN OCOL 3™ 191-26-2  benwolehiloerylens ?a CO S
2o 91.32-7 fénaphthalene S ocouy (2cB) 16-237  fluorene fa COO
) 95771 1.2-Mchlcrodenzene Y, cecu (319) $5-01-3  phenanthrene LR C CcoC
Sov) Sata73d 1 3dichiorobenzene [ ocou (328) $3-70-3 _ didenzolahlanthracene U & 2O
170 174-3¢-7 | ,0-dichlorobenzene S4Y . cccu (3:8) 192-37-5  indeno{l, 2, 3cdovrene H O ccou
18 91-98-1 ) Y-dichlorobenzidine Ha ~cpy (338)  12500-G_ pyrene O.O;cco
158) 121-18.2  2,8-dinjtrotoluene HQ: SO $2-5%3  aniline G, e
R) 675-2%- 2.6=4iritrotoluene LR oV 100-31-4  benzyl slcobol Lf 5y &8¢ Ly
)7 6) 122-%4-7  1,2-cCiorenyikvdrazine LR 2Cou 106-47-3  8—chlsrcaniline WO Cconut
198) 206300 {1 wenthane \ (O 0O 132-63-9  dibenzofuran RisNaels)
S0)__7%03.72-)  -chiorophenyl phenyl ether AU 1004 91.37-6__ 2-methylnaphthalene | \ 0) 00O
-1 151-55-3  d-beomonhenyi phenyt ether A ACO U $3-7%-4  )l.nitroaniline R Ao, el
£)__39633-32-9  bis (2chloroisoproayl) ether LA coant 99-09-2__Y-nitroaniline 230 ccc
ve) 111-91-1  bts {2chlorcethory) methane “ O Ceow 109-01.6  b-nitroaniline Se, e
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190-5%-7  chirebanzene < - {13%) 72.859 4 W.D0L
o 167-24-7 ), 2-dichdoroethane S t— GAP) 72508 A WDDD &
: 71-3%5 1, 1-rrichioroerhane & fr (5P 115297 o endosul{sn
. 73-34.) | 1-dichioroethane < — (4P 115797 3 endosuifan
79-00-3  1,1,2-trichloroethane 1O . (57P)  1831-07-8  endowifan suitste
) 79.38-9  1,1,2,2-tetrachioroethane /0 (— (959)  72-20-8  enarin )
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103907 shl-rehenzeee 03 T.3%9 0Pl
L 107087 1 2-Achloroethana %tt-/ Yald) F3-8 AL WOTH &
11384 11,)-trichloromthary S L (959  (15.3%7  of cendosulfon
73343 | 1-Achorozthane il % (55P)  119-7%-7 & andomifen
) 15699 1,1 2-trichioreathany /O L— (57M  103}07-8  endomilan sultste
, 7.3 1,1 2,2-tetrachiermertacy /S O 1— (+39) 72-20-3  endrin '
73009 chicreathane / 0 (990)  7821-9%8  endrin atdetwie : -
L NINTE Yechicrsethyivimyl cvhee /O ) - (1007} 76383 heptachler
| 6146V chlacciorm S (01F) 1620.37.3  hentachlor epanice
) 73-3%-2 | l-Crblorsethers < (1022]  Sif8s  a2.0HC
| 136409 trome ld-dchtorcetieny & (1059) 319837 3 .BHC
) 78-27.9 {2 ichiarTnreaone /L (102F) 319168 & BMC
) 15TA 130 trioae M SeNoreroene S |~ (1022)  88-83%9 ¥ -3HC {incars)
105618183 cismt, Mot secaronne S v (3047) s1a 8219 PCI1242
101 pphreemreme <\~ (1070 11097631 PCB.{2%
| Il mectvenecleclts 7 ) (1£3P) 11108721 PCH1271
) 73373 chlatsmottane /O - (1599) j1181-16.3 ©CA1212
) 76-3%9  Promimethane /O |— (110F) 12672-27 - PCD 1748
) 75-25-7  ecmclerm /0 - (11F) 11095229 PCO.1240
) 18178 Lremediciersmettany K — (11:9) 12672.11.2  PCB-101¢
) 74.49." Y‘mmm.mm ——— {1120] 859:-3%7  trsinhene
) 74%-71-2 (&4 tharg
I N T - AV sl
} 127.1%8  teorpenimronitaca S 7 o rs
| feelty wtrme 7 T COMCANTRATICN LOT MEDIUM MIGH (circie one)
L2300 wittloroetem 3 DATE EXTRACTED/PREPAREDY _o// A
) 73-01-8  winy|ohloride /L L CATT ANALYZED: I/ﬁ-
ered wemimw JR SEACTHT LIOLTURE:
T ) imeeeem S VD CLHC/DILUTION TACTC
TR0 extoedieditidy [/ (~-
$13.70.8  Vhoezocre S - ;’g ,/”kz
123101 SOt noniancre S (— FPd  CASS leirels o
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leaisq |

ORCANCS ANALYSIS.DATA SHEET

oor atory Hames ENCS TEC Case Mot 7. fi_c'; ][
o) Samyle 1D Not cql S c\ BNA QC Report tios
ample Matrixs Wk~ TE ¥ Contract Mot RO -G b L{

sta Retease Authorized Byt _ 8 aNeQ ILo DOV N Date Sample Receivess = L L# L

SELTYOLATILE COUMPOUNDS

CONCENTRATION: (LC® MEDIUM MIGH (cirpie ene)
DATE EXTRACTED/PREPARED: 7 j [
DATE ANALYZED: ] |22/

PERCENT MOISTURE; N/ A
S 3
PPI  CASO Cirdl®one)  PP8  CASS . (Crrre.
11A) £3-05-2  2.0,6 trichiorosheno! '-}L% S (328) $7-63.3  hexachlsrcdutadiene "3 2O 2
24) 39-30-7 _ pchloroem—cresol 3 A Y (— ($33) 77-37-8  hexachlococyclopentadiene 25 3\~
JeA)  98.37.3 2. chisrophenol 5 3OS (~ (33B)  78.58.1 isephorone T 2> U—
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13A) $1-23-3 - 2A-dinitrophenol | © 5 O 165B)  117-81.7  bis (2-ethvidexyl) phthalate S o
K0A)  330-32-1  A.6dinitro-2-methyishenol (o (5 O (£78) 23-63.7  benrvl butyl phthalate 2 2 O v~
S4A) £7-36-3  pentachliorophenol 3 2 Q. (638) $8-70.2  di-a-butyl phthalate 2 2T~
JSA)  1€3-9%2 chemal 33O u— (658)  117-84-0  di-noctyl shthaleze = =5, <o u
' §3-83-9  benzoicecid R 3OO - (7¢8) 35662  dlethyl ehthalate 2 =2 O
95457  2.methybrenol -3.3 O o (712)  131.11-3  dimethyl ththalate 3 3 (oo
162-33-%  A-methyishenol 32 QO e (728) 36353 benzolalanthrecene (o = O
95-95.8 2.4, S-trichlatoshenol 3 BT D (738) 30-32-3 . tenzoladyrene  (n Co Qo
8) $3-32-9  acerachthene 2 3 OO~ (7v8) 2035992 benzo(difluoranthene (~ (M)~
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3) 115-78-1  hexachioechenzene 3 —>C U~ (773)  203-968  ecenaphthylene O i) U
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Exhibit E
oo . Page 5 of 12
. U.S. EPA Contract laboratory Program

Sample Management Office
P.0. Box 818 - Alexandria, VA 22313

- " 703/557:3490" FTS: 8-557-2490 Cpate £

COVER _PAGE .
INORGANIC ANALYSES DATA PACKAGE

S Q.C. Report No. __ 7.3
Sample Numbers ) -

i
I
)
N Lab Rame _ Zadiar) case Ne. 299/
i
|
I
|

EPA No. Lab ID N ' __No. | Lab ID No.
2ME3e60 2070490/ |
Mc 36k 2Y-020dopa |
MC 36632 2d-07-047-03 |
- LIS 363 2d-pn-0ds-0/ |
r1e 3664 d-pz-odges |
) M0 3445 gd-o7-04d9-04 | -
l Mo 3blbl §h -0 7-047-07 | ’
. |
-t |
! l Comments:

N

I

11 —

and backgraund corrections applied? Yes (& No .

1k Footnotestss -
- NR - not red by contract at this time
-C = blank corrected
]l ND/B - not detected due to blank.
Pom I:
-Value - If the result is a value greater than or equal to the instrument
- detection limit but less than the contract required detection limit,
l ‘ report the value in brackets (i.e., [10]). Indicate the analytical

method used with P (for ICP/AA) or F (for furnace).
< = Indicates element was analyzed for but not detected, Report with the
‘ t . detection limit valve (e.g., <10).
E - Indicates a value estimated or not reported due to the presence of
interference., Explanatory note included on cover page.
] | s - Indicates value determined by Methcd of Standard Addition.



Exhibit B
Page 6 of 12

J U.S. EPA Contract Laboratory Program “PA Sample Nao.

Samle Management Office R
B . - Alexardria, VA 22313 MC 3460
703/557=- - FTS: 8=537-2490 T — . —

AL B - 77 " Date m~/§

DNORGANIC ANALYSIS DATA SHEET

LAB NAME @ggdggin CASE NO. ___ 299/

= 7" 1AB_SAMPLE ID. NO. WQ%L}Q'D 2 : QC REPORT NO. 3.3
= L I Sk 28 -
H’ Elements Identifiad ard Measured
I Matrix - O ) —
~ @ mg/kg (Circle Cne)
'l ! 1., Alinimmm L( a /i 13. Magnesium
| 2. Antimenv f@l F 14. Marcanese [6:] - -P O
! '\ 3. Arsenic f37 £ ¢ 155 percury B .5
© 4. Barium f 3 (/L P 16. Nickel /’ )71 ra
, l . r Ay [ — 3
‘ S. Bervllium r 21 P ¢ 17. Potassium NR
-~ —
‘ 6. Cacdmiim / £ 18. Selenium G F ¢
J | 7. Calciun' NR 19. Silver 2/0 1 %
l 8. Chromium = P ¢ 20. Scditm NR
9. Cchalt j' 3/’! P 21, Thallium Ly F
l 10. Coooer f571 P ¢ 22. Tin -1 F c
‘ l 11. Iren K80 P ¢ 23. Vanadium [79] F_¢
12. Lead 3.7 44 F ¢ 24. Zinc a?C] %
T l Oyanid-e T </ Percent Solids NR
! l " Peotrotesg; Ebr reporting results to EPA, standard result qualifiers are used as
i “dafined cn Cover Page. Additional flags or footnotes explaining
results are encouraged. Definition of such flags must be explicit
. '_ and contained on Cover Page, however,
i
Cooments:
T~ .
" l N - ) A
n Lzb Manager W
Form 1
‘: ! \
) .



Exhibit B
Page 6 of 12

U.S. EPA Contract Laboratory Program EPA Samole No.

. Samle-M ment. Office
P.0. Box - Alexandria, VA 22313 MC346 /)
703/557-2496" FTS: 8-337-2490 _
i Date 9‘\—/(/
DORGANIC ANALYSIS DATA SHEET
LAB NAME Q CLd{UZJ" CASE NO. 299/

[AB SAMPLE ID. Né.%—lO’)OLJ—_CI\’OZ o

Flanents Identifiad and Measured
&

k]

OC REFORT NO. 3 3.

or mg/kg (Circle One)

l-‘,

S

"

- W

e R

T T

1. Alunimm P 13. Magnesium NR

2. Antimenv f57 £ 14. Mamanese£5_j L -p e
3. Arsenic [ 7_:] E___c 15.- percurv 5 - '
4. parim [21@:[ b ¢ 16, Nickel <.3 pf;'-"
5. pervilim <405 p ¢ 17. potassium MR

6., Cadmium g _F 18. Seleniun. g F ¢
7. Calciun- NR 19. Silver < /0 P

8. Chrcmium </ p 20. Scdium NR

9. Ccbalt < (ﬂ = 21._' Thallium el £

10, comer < [ P 2. min Y 24 £

11. Iren X O p 23. Vanadium <3 p

12, Lead 74 <2 F 24. Zzinc [ ol 77 p
Cyanide <)0 Percent Solids NR

-

Pcotnotes &, Per reporting results to EPA, standard result qualifiers are used as
"defined cn Cover Page. »Additional flags or footnotes explaining
results are encouraged. Definition of such flags must be explicit
and contained con Cover Page, however.,

\\__ - - ‘ . A

Lab Manager W

Form I



U.S. EPA Contract Laboratory Program

EPA Sample No.
Samle Management Office

1 o _
, ) Exhibit B
| Page 6 of 12

P.O. Box 818 — Alexandria, VA 22313 e 3@
‘l 703/557—2@0 FTS: 8-557-2490 e 73‘,:,4
- l | INORGANIC ANALYSIS DATA SHEET
i LAB NAME Q&W : QSENO. ___ 299/
] | _ ¢ LB SWELE ID. vo. TH0N0HI-0O3 QC REPORT NO. __ 33
l'l — 2 ! ! Elements Identified andieasured
ug/L or m6/xg) (Circle One)

| i 1. Alumimm 230 p 13. Magnesium MR
’/ 2. Antimconv EO QJ F 14. Marganese (1O - »p
i l 3. M@P o 15.: Mercurv . 3'7
L 4. Barium | 20 P ¢ 16. Nickel < 1.5 P
B! 5. pervilim  <.24  p 17. Potassium MR '
: l 6. Cacdmium /3 ~ c 18. Selenium <0.]/ F o
ro 7. Calciun. NR 19. Silver 0.5
| 8. Cwcmimm <. 50 P 20. Sodium NR

_ 9. Ccbalt <3.0 p 21. Thallim <O/ F o~
j I . 10.Comer |19 P 2. Tin (. 2 oz £ e
; I 11. Irem 5300  _p ¢ 23. Vanedim IS Vi
1 12. Lead L0 2% £ ¢ 24, Zinc 11O P
| l cyanidé _ <2 Percent Solids NR
X' l ' E'cotmtat: glzgortmg results to EPA, standard result qualifiers are used as

) cn Cover Page. Additional flags or footnotes explaining

results are encouraged. Definition of such flags must be explicit
: . and contained on Cover Page, however,

r l @nts.

Forn I




Exhibit B
Page 6 of 12

U.S. EPA Centract Laboratory Prcgram
_Samle Management. Qffice - . : '
& - Alexandria, VA 22313 MC 3663

> FIS: 8-537-2490
v Date ? ~/ 3,—

EPA Sample No.

INORGANIC ANALYSIS [ATA SHFEET

LABMKCLQLLM CASE NO. 299/

LAB SIMPLE ID. @:_3(4010‘49‘0"4 -~ crEoRTNO. _F3

Elements Tdentified and Measured
Matrix H’QQ ' —

,@r mg/kg (Circle Cre)

1. Alumimm <50 p 13. Magnesium MR
2. Antimenv £7l F 14, Mancarese <[ _-p e
3. “Arsenic 27 F__c 15. Merourv .5 _
4. Barium [33] P 16 Ni.cke]: ‘. <3 P
5. Bervllitm f Q’I P& 17. potassium NR s
6. Cacdmium // ~ 18, Selenium /) F e
7. Calcium R 19. silver </0 P
8. Chromium < | p ¢ 20, Scdium NR
9. Cobalt < { P 21. Thallium == F =
10. commer %] p o 2. Tin 33 24  F ¢
11. Iren 290 P ¢ 23. Vanmdim <3 p
12. read AT G 21 F o 24, zinc <3 p
o_;anidé . <){) Percent Soliés NR

Peotrotes:: Fer reporting results to EPA, standard result qualifiers are used as
defined cn Cover Page. Additional flags or footnotes explaining
results are encouraged. Definition of such flags must be explicit
and contained on Cover Page, however,

. ; yal
) Lsb Manager 4‘%42: 2

Form I



Exhibit B

Page 6 of 12
U.S. EPA Contract Laboratory Program ‘ EPA Sample No.
Samle Management Office g
P.0. Box:§l8 - Alexardria, VA 22313 ' MC 3604

703/557-2480 FTS: 8-337-2490 T
“;M__”" N e =y T Tl RN LT
e SNt g'_'cy—y-‘?-— .

INORGANIC ANALYSIS CATA SHEET

LAB NAME @CLQLLQ/L , CASE NO. ___ 2 @ g/

_© I3 SNELE ID: wo. 34072049-05 oc RepoRe Yo, _ 33
vatrix W Elements Identifisd and.\:easured
ug/L or Ag/k (C;rcle one)
1. Alumimm OO »p 13. Magnesium NR
2. Antimonv <0.] F 14. Mamganese H4Y .
3. arsenic 2300 )| £ e 15.: merury 30 |
4. Barium i) p e 16. Nickel £).5 P
5. Bervllium <,34 P 17. Potassium NR .
6. Cacmium 0.9 £__c 18. selenium 0-1 E ¢
7. calciun' NR 19. Silver < oS P
8. Chromium <.50 p 20. Scdium NR
9. Cobalt <£32.0 »p 21. Thallium _ <0.] £ =
| P 22. Tin 5b <o F ¢

P ¢ 23. Vanadium X5 p

F o 24. zinc K490 p
Cyanide - . £ 2 Percent Solids NR

Pcotrnotes: - Por reporting results to EPA, standard result qualifiers are used as
defined cn Cover Page. Additicnal flags or footnoctes explaining
results are encouraged. Definition of such flags must be explicit
and centained on Cover Page, however,

P,

Lab Manager W

Form I



Exhibit B
, Page 6 of 12

U.S. EPA Contract L.aboratory Program EPA Sample No.
88 - Alexardria, VA 22313 | /MC 3668
pate  § -/

- INORGANIC ANALYSIS DATA SHEET '
IAB AAME Ladran CASE NO. 292/
1B &eiE I0. 80. 34004 -Olo - QC REPORT NO. 23

Elements Identifiad ard Measured

razix Ha() (5a/Lr m/kg (Circle one)

1. Almimm 450 p 13. Magmesium R

2. Antimenv <3 F 14, Marganese < -p
3."Arsenicm AL LR F 4 15. Mercurv O '
4. Barium [ I7l P o 16. Nickel <3 b
5. Bervllium < 0, 5Q .P ¢ 17. Peotassium NR ’
6. Cacmium 27 F . 18. Seleniun. /0 £ e
7. Calcit.m’ NR 19, silver <70 p
8, Chromivm £/ P o 20. scdium NR

9. copalt </, - 0. Thallim <2 g
10. Comper < | P ¢ 22. Tim 9 45 £_c
11. Iren [H0O P 23. Vamadim <3 P o
12 Rl X§ F ¢ 24. zinc <3 P
cyanidé S <)) Percent Solids NR

Por reporting results to EPA, standard result qualifiers are used as
“~“dafined cn Cover Page. Additional flags or footnotes explaining
results are encouraged. Definition of such flags must be explicit
and contained on Cover Page, however,

. - .

7]
Lab Manager M_\//




H ) ) Exhibit B

Page 6 of 12
u.s. EPA.CFxtract Laboratory Program EPA Sample No. |
ls:é?l: " ':aﬁema, VA 22313 MC 3ol b
703/5 §O- FTS: 8-557-2490 m—t L T S e
: pate !\
INORGANIC ANALYSIS DATA SHEET '
LAB NAME _&u_ud CASE NO. 2729/
e LOB SNPLE ID. NO. g4/- Jl;aliz—ar;-‘ CC REPCRT NO. ___33
. Elements Identified and Measured
Matrix ) -
Fhalids— ug/L o@ (Circle One)
1. Alumimm <25 4 13. Magnesium NR
2. Antimonv <0,/ E 14. Manganese 20, - p
‘3. Arsenic <0,/ £ o~ 157 Metcury .50 .
4. ‘Barium 7 P ¢ 16. Nickel <15 P
5. Bervllium co.z3 ___p 17. Potassium NR '
6. Cacmium _<0.05 F_ ¢ 18, sgelenium 20./ £ c
7. Calcium NR : 19. Silver £0,.5 e
8. Chromium <£0.8 4 20, Scdium NR
9. Ccbalt <3.0 P 21. Thallium | 20./] £ T
10. Cooper <05 p 22. Tin <0.R £ ¢
11. Iren < 0 p___ ¢ 23, Vanadium </).5 1%
12. Lead  <Lf. [ sO°T F___ o 24. 2inc </, P
Cyanide * L <. 2_ percent Solids NR

m reporting results to EPA, standard result qualifiers are used as
defined cn Cover Page. Additional flags cor footnotes explaining
results are encouraged. Definition of such flags must be explicit
and contained on Cover Page, however.

sznts:
.\\';;: ~ ) - R !
R Lab Manager %M

Form 1
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