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Health and Natural Resources 
Division of Solid Waste Management 

James B. Hunt, Jr., Governor 
Jonathan B. Howes. Secretary 
William L. Meyer. Director 

Reference 2 

,_, ~ --~,-~~ "'" 
a m m ..----.. 
DEHNR 

Jaimary 31, 1995 

Ms. Cynthia Gurley 
NC CERCLA Project Officer 
EPA Region IV Waste Division 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Subject: Site Inspection Prioritization 
Southern Wood Piedmont Co. 
Wilmington, New Hanover County, NC 
NCO 058 517 467 

Dear Ms. Gurley: 

~..- . ·-. 

FEB 0 '71995 

It WI ~ -· •• 

The enclosed document summarizes the results of a Site Inspection Prioritization (SIP) of 
the Southern Wood Piedmont Co. site in Wilmington, NC. This site, owned by the City of 
Wilmington and the NC State Ports Authority, was formeriy used to treat and store wood 
products. Wood treating materials historically used at the site included creosote and, more 
recently, pentachlorophenol (PCP) and chromated copper arsenate (CCA). During the mid-to-late 
1980s, SWP excavated and landfarmed creosote-contaminated soils from various on-site locations. 
CCA-contaminated soil either was stabilized onsite or was shipped to a hazardous waste landfill. 
The landfarming operation concluded in Apnl 1990. · 

Results of previous investigations at the site indicate detectable soil and groundwater 
contamination thrOughout much of the site. The principal contaminants are semi-volatile organic 
compounds (SVOCs), with traces of volatile aromatic compounds, both of which are associated 
with creosote. Localized PCP and CCA contamination has also been detected. The areas of 
contamination include former creosote and CCA storage and treatment areas, outdoor wood 
storage areas, and a former drainage ditch. The visibly creosote-contaminated soils in these areas 
were limdfarmed in the northern half of the site, where they currently remain as an additional 
contaminant source. 

P.O. Box 27687. Raleigh. North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-71&-3605 
An Equal Opportunity Affirmative Action Employer 50% recycted/l.D% post-consumer paper 
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Ms. Gurley 
January 31, 1995· 
Page 2 

Two sand units directly beneath the site are known to be contaminated by organic and 
(locally) inorganic wood preserving residuals. These overburden units not used as a drinking 
water source. The underlying sandy limestone bedrock is a principal confined aquifer in the area, 
and a second, semi-confined bedrock aquifer to the southeast has been used historically for 
drinking water, however, most groundwater use in the study area occurs more than 2 miles from 
the site. 

SVOCs attributable to the site have contaminated sediment in an existing drainage ditch 
and in Greenfield Creek, which connects the ditch to the Cape Fear River. The contaminated 
sediment samples were located downstream of wetland frontage along the ditch. Surface water 
has not been sampled in the ditch or Greenfield Creek. To date, no surface water contaminants 
have been detected in Cape Fear River water, but semi-volatile contaminants were detected 
adjacent to the site when river sediment was last sampled in 1985. Two other possible sources 
of semi-volatile contaminants have been identified over 0.5 mile upstream of the site. The 
Greenfield Creek contaminants, however, are at least partially attributable to the site. 

Because of extensive tidal flow·reversal in the Cape Fear River and its tributaries, the 
surface water pathway theoretically extends 15 miles both upstream and downstream from the site. 
The potential for contaminant transport upstream from the site may be limited, however, by the 
net seaward transport of sediment in the estuary. 

No drinking-water-supply intakes reportedly operate in the pathway, but the Cape Fear and 
the Northeast Cape Fear River systems are commercial and recreational fisheries. Greenfield 
Creek is also fished recreationally. As defined in the SIP, the surface water pathway (including 
tidal tributaries) contains 170 miles of mapped wetland frontage. Wetlands ":djacent to the site are 
within the downstream limits of detected SVOC contamination. Eleven rare animal and 9 rare 
plant species are identified within the pathway. Three of the animal species are listed as 
Endangered in NC and/or the US. One animal' and 2 plant species are Threatened in NC and/or 
the US. 

I..andfarm soils contain residual creosote components, some exceeding their current health
based Cancer Risk Screening Concentrations for human soil exposure. Soil sampling in the 
former wood storage areas also detected organic and arsenic contamination at levels above Cancer 
Risk Screening Concentrations. The land farm area soils also contained detectable polychlorinated 
dibenzodioxins ;md dibenzofurans, but soils outside the landfarming areas have not been tested for 
these two groups of compounds. 
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Ms. Gurley 
January 31, 1995 
Page 3 

The site is accessible on foot or by boat, but has no residential or worker populations. The 
nearest residences are 400 feet east of the site. No schools or day care facilities are present 
within 0.2 mile of the site. A railroad grade and dense vegetation separate the site from a nearby 
recreational park. Surface soil at the site is currently stabilized by vegetation. 

Under present circumstances, the site appears to pose a minimal health hazard via soil or 
by migration of contaminant through air. A Risk Assessment completed at the site concluded that 
contaminant levels at the site are low enough for future industrial use. Based on the Risk 
Assessment report, however, the NC Environmental Epidemiology Section has concluded that 
the site does not currently meet cleanup standards for future residential use, and may pose an 
increased cancer risk to future workers .. 

In summary, cumulative evidence indicates that creosote residuals attributable to the site 
have contaminated downstream wetlands, and possibly a fishery. Dioxins and halogenated 
dibenzofurans have been detected in the landfarmed soils, but the extent of contamination has not 
been determined for the remainder of the site. Based on this information, the Southern Wood 
Piedmont - Wilmington site is recommended as a high priority for an expanded Site Inspection 
under CERCLA. Additional testing of soil, surface water, and sediment for organi~ and inorganic 
wood preservative components, as well as for dioxins and halogenated dibenzofurans, is 
recommended to evaluate the site's likely impact on public health and the environment. If you 
have any questions, please contact me at (919) 733-2801 

Sincerely, 

·JcA~r 
Stuart F. Parker, Jr. 
H ydrogeologist, 
NC Superfund Section 
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STATE OF 
NORTH CAROLINA 

Department of Environment, Health, 
and Natural Resources 

Division of Solid Waste Management 
Supeifund Section · 

SITE INSPECflON PRIORITIZATION 

Southern Wood Piedmont Company 
NCD 058 517 467 

Wilmington, New Hanover County, North Carolina 
Reference No. 02821 

··.·~· . 

Stuart Parker, Hydrogeologist 
. Division of Solid Waste Management 

Superfund Section 
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SOIL SURVEY OF 

New Hanover County, North Carolina 

tl'2N HANoVER S\\ICQ 
N8N H.~ !OVER ADM~ J.NNeX 
414 CHESTNUT ST, ROOM~ 
WILMINGTON NC 2&i01 

United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

North l;~rolina Agricultural Experiment Station 
and the -. 

New Hanover County Board of Commissioners 
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SOIL SURVEY OF NEW HANOVER COUNTY, NORTH CAROLINA 

BY ARLIN WEAVER, SOIL CONSERVATION SERVICE 

Soils Surveyed by Arlin Weaver, Clarence Brandon, and W. Everette Lynn, Jr., 
Soil Conservation Service 

United States Department of Agriculture, Soil Conservation Service, In 
Cooperation with the North Carolina Agricultural Experiment Station and 

the New Hanover County Board or Comml ssloners 

Introduction 
New Hanover County is in the southeastern part of 

North Carolina (see opposite page). The county is 118,656 
acres, or about 185 square miles, in size. According to the 
1970 census, the population of the county was 82,996. 
Wilmington, the county seat, had a population of 46,169. It 
is one of the major ports along the Atlantic Coast. 

New Hanover County is in the lower part of the 
Coastal Plain physiographic province. Elevation ranges 
from sea level to 60 feet. Most of the county is level to 
gently sloping, but short breaks separate the uplands 
from the flood plains and marshes. 

New Hanover County is mainly industrial. There has 
been rapid, widespread urbanization over most of the 
county in recent years. Only a small percentage of the 
county is used for farms and pasture. 

General Nature of the County 

This section gives general facts about New Hanover 
County. It briefly discusses climate; water supply; settle
ment and development; transportation and industry; and 
community facilities. 

Climate 

New Hanover County is hot and humid in summer, but 
the coastal area of the county is frequently cooled by sea 
breezes. Winter is cool but has occasional brief cold spells. 
Rains occur throughout the year but are usually heaviest 
late in summer and early in fall. Annual precipitation is 
adequate for all crops. 

Table 1 shows temperature and precipitation data for 
the county, as recorded at Wilmington for the period 1952 
to 1974. Tables 2 and 3 show probable dates of the first 
and last freeze and the length of the growing season. 

In winter the average temperature is about 47 degrees 
F, and the average daily minimum is 37 degrees. The 
lowf'"'t temperature on record, 10 degrees, occurred at 
Wilmington on December 13, 1962. In summer the 
average temperature is about 79 degrees F, and the 

.. --· ··--.·-··.---···----~ -·. 

average daily maximum is 88 degrees. The highest tem
perature on record, 104 degrees, was recorded on June 27, 
1952. 

Growing degree days, shown in table 1, are equivalent 
to ''heat units." Starting in spring, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds the base temperature (50 degrees F). 
The normal monthly accumulation is used to schedule sin
gle or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 32.86 inches, or 61 
percent, usually falls during the period April through 
September, which includes the growing season for most 
crops. Two years in 10, the April-September rainfall is 
less than 26.51 inches. The heaviest 1-day rainfall during 
the period of record was 7.49 inches at Wilmington on 
September 27, 1958. Thunderstorms number about 45 
each year, 27 of which occur in summer. 

Snowfall is rare. In 36 percent of the winters, there is 
no measureable snowfall, and in 59 percent the total 
snowfall is less than 2 inches. The heaviest snowfall ever 
observed in 1 day was more than 11 inches. 

The average relative humidity in midafternoon in 
spring is less than 55 percent, and during the rest of the 
year it is about 58 percent. Humidity is higher at night in 
all seasons, and the average at dawn is about 83 percent. 
The percentage of possible sunshine is . 65 percent in 
sumpter and 59 percent in winter. The prevailing 
direction of the wind is frbm the south-southwest. 
Average annual windspeed is 9Z miles per hour. Average 
windspeed is highest, 10.9 miles per hour, in April. 

Every few years a hurricane crosses the county. 

Water Supply 

Ground water is obtained from three geologic forma
tions that are associated with three geologic ages. These 
are the Pee Dee Formation of upper Cretaceous Age, the 
Castle Hayne Limestone Formation of Eocene age, and 
the surficial sands of post-Miocene age. 

1 
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main limitations in the use and management of this soil. 
If drained, this s.oil is suited to most locally grown crops. 
The main crops are corn, soybeans, tobacco, and peanuts. 
Minimum tillage and crop residue management aid in 
maintaining organic-matter content. This soil has good 
tilth and can be worked over a wide range of moisture 
content, but tillage is delayed during wet seasons. 
Drainage is needed for most uses. Capability subclass 
IIIe; woodland group 3w. 
·· DO-Dorovan soils. These nearly level, very poorly 
drained soils are in bays and in long, broad areas of tidal 
and stream flood plains. All of the acreage is used for 
woodland and as wildlife habitat. The native vegetation is 
red maple, willow, tupelo, cypress, sweetgum, ash, Amer
ican cyrilla, and greenbrier. 

Typically the surface layer is black muck 4 inches thick. 
The underlying layer, to a depth of 64 inches, is black or 
very dark gray muck. 

Included with these soils in mapping are small areas of 
Johnston soils and Tidal marsh. A few small areas of soils 
that have thin, continuous mineral layers are also in
cluded. 

The organic-matter content in the surface layer is very 
high. Permeability is very slow, available water capacity 
is very high, and shrink-swell potential is low. Reaction is 
very strongly acid or strongly acid throughout, unless the 
soils are limed. The seasonal high water table is at or 
near the surface. These soils are frequently flooded for 
very long periods. 

Flooding and high organic-matter content are the main 
limitations in the use and management of these soils. If 
these soils are drained and tilled, the organic matter 
decomposes and the soil subsides. Capability subclass 
VIIIw; woodland group 4w. 

JO-Johnston soils. These nearly level, very poorly 
drained soils are on flood plains of the major streams. 
Areas are commonly long and narrow. Most of the acre
age is forested, and some small areas have been filled and 
used for industrial and residential sites. The native 
vegetation consists of pond pine, tupelo-gum, ash, 
water oak, cypress, red maple, sweetgum, American 
cyrilla, waxmyrtle, and gallberry. 

Typically, the surface layer is 42 inches thick. It is 
black loam in the upper part and black sandy loam in the 
lower part. The underlying layer, to a depth of about 64 
inches, is light gray sand. 

Included with these soils in mapping are small areas of 
Pamlico, Dorovan, and Murville soils. A few small areas of 
soils that are less acid than these Johnston soils are also 
included. 

The organic-matter content of the surface layer is high. 
~er:neability is moderately rapid, available water capacity 
lS h1gh, and shrink-swell potential is low. Reaction is very 
strongly acid or strongly acid throughout, unless these 
soils are limed. The seasonal high water table is at or 
near the surface. These soils are frequently flooded for 
long periods. 

..... ~- • • -~. • •-"""-'-....... ----·~--.,- '""•:• •• 

A seasonal high water table and flooding are the main 
limitations in the use and management of these soils. 
These soils subside if drained and tilled. Capability sub
classes VIIw, where undrained, and IVw, where drained; 
woodland group Iw. .. 

Ke-Kenansville fine sand, 0 to 3 percent slopes. Th1s 
well drained soil is on broad smooth flats on the uplands. 
Areas are commonly large in size and irregular in shape. 
Most of the acreage is cultivated. The rest is forested or 
is used for residential or industrial sites. The native 
vegetation consists of longleaf and loblolly pines; white, 
red, black, turkey, water, and bluejack oaks; hickory; dog
wood; holly; and sassafras. 

Typically, the surface layer is grayish brown fin: sand 
3 inches thick. The subsurface layer is fine sand 30 mches 
thick. It is is pale brown in the upper part and mottled 
very pale brown in the lower part. The subsoil is fine 
sandy loam 17 inches thick. It is strong brown in the 
upper part and reddish yellow in the lower part. The un
derlying layer, to a depth of 80 inches, is yellow loamy 
fine sand. . 

Included with this soil in mapping are a few small areas 
of Norfolk and Lakeland soils. Some small areas of soils 
that are less acid throughout are also included. 

The organic-matter content of the surface layer is very 
low. Permeability is moderately rapid, available water 
capacity is low, and shrink-swell potential is low. Reaction 
is very strongly acid or strongly acid throughout, unless 
this soil is limed. The seasonal high water table is at a 
depth of more than 6 feet. 

Leaching of plant nutrients, moderately rapid permea
bility, droughtiness, low available water capacity, and soil 
blowing are the main limitations in the use and manage
ment of this soil. This soil is well suited to most locally 
grown crops. The main crops are corn, soybeans, peanuts, 
tobacco, and truck crops, such as squash, lettuce, cucum
bers, cabbage, snapbeans, and com. Winter cover crops, 
minimum tillage, and crop residue management aid in 
maintaining organic-matter content and conserving 
moisture. Soil blowing is a concern in the management of 
this soil. The blowing sand often causes damage to young 
plants. This soil is droughty during periods of low rainfall. 
Some supplemental irrigation, soil conditioners, and fertil
izers are needed for lawn grasses, shrubs, and trees. 
Capability subclass !Is; woodland group 3s. 

Kr-Kureb sand, I to 8 percent slopes. This excessive
ly drained soil is on long, broad ridges on the uplands. 
Areas are generally broad and long. Most of the acreage 
is forested. The rest is used for residential and industrial 
sites. The sparse native vegetation on the higher eleva
tions is turkey oak, scattered longleaf pine, a few bluejack 
oaks, and scattered dwarf myrtle and huckleberry. Much 
of the area is barren of any vegetation, except for mosses 
and lichens. On the lower slopes, the vegetation increases 
in density and includes various oaks, scattered hickory, 
holly, and brackenfern. 

Typically, the surface layer is dark gray sand 3 inches 
thick. The subsurface layer is light gray sand 23 inches 

:•::;r 
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areas are flooded .daily by tides. Further inland the sea
water is diluted with freshwater. Some areas are pro
tected from the seawater by long expanses of sand dunes 
that do not have inlets from the ocean. The water table is 
at or above the surface most of the time. Most of the 
acreage is used as natural habitat for shore and water 
birds, and some areas are used for shellfish gardens. 
Many areas are being dredged, filled, and converted to 
summer cottage sites and recreational areas. The domi
nant vegetation in areas that are flooded daily by salt
water is smooth cordgrass. Further inland, in areas that 
are flooded by seawater that has been diluted by fresh
water, the vegetation is a mixture of smooth cordgrass 
and black rush. 

Typically, the surface layer is black clay loam about 18 
inches thick. The underlying layer is very dark gray and 
black silty clay loam to a depth of more than 60 inches. 

Included with these soils in mapping are areas along 
the Intracoastal Waterway that are sandy because of the 
deep dredging. 

The organic-matter content of the surface layer ii'high. 
Reaction is neutral to mildly alkaline. In the areas flooded 
by saltwater, sulfur content is 80 to 130 parts per million 
and salt content is 1 or 2 percent. Capability subclass 
Vlllw; woodland group not assigned. 

To-Torhunta loamy fine sand. This nearly level, very 
poorly drained soil is on broad smooth flats and in slight 
depressions on the uplands. Areas are small to large in 
size and irregular in shape. Most of the acreage is 
forested. The rest is used for residential and industrial 
sites. The native vegetation consists of loblolly pine, pond 
pine, bay trees, red maple, water oak, gum, waxmyrtle, 
and gallberry. 

Typically, the surface layer is 20 inches thick. It is 
black loamy fine sand in the upper part and very dark 
~y loamy fine sand in the lower part. The subsoil is 
mottled light gray fine sandy loam 26 inches thick. The 
underlying layer, to a depth of 64 inches, is mottled light 
gray fine sand. 

Included with this soil in mapping are small areas of 
Stallings, Murville, and Pantego soils. :I The organic-matter content of the surface layer is 
medium. Permeability is moderately rapid, available 
water capacity is medium, and shrink-swell potential is 

Reaction is extremely acid to strongly acid 
<tnrou~irhii>Ut where this soil has not been limed. The 

~:~.~;_~s~eas,on:al high water table is at or near the surface. This 
is frequently flooded for long periods. 
seasonal high water table and flooding are the main 

t~DlU!lticms in the use and management of this soil. Most 
shrubs, and trees are generally easily 

;o;;o•.c&uJuslllea and maintained. Some shrubs and trees may 
unsuited to this soil because of wetness. Capability 

Vw, where undrained, and Illw, where 
woodland group 2w. 

land. Urban land consists of areas where 
original soil has been cut, filled, graded, or paved so 
most soil properties have been altered to the extent 

that a soil series is not recognized. These areas are now 
used for shopping centers, factories, municipal buildings, 
apartment comelexes, or parking lots, or for other pur
poses where buildings are closely spaced or soil is covered 
with pavement. 

Included in mapping are a few small areas between 
buildings where the soil has not been altered. Also in
cluded are parks and other areas within the city of 
Wilmington. Some of the areas between buildings are 
used for small lawns, gardens, and shrubbery. Capability 
subclass and woodland group not assigned. 

Wa-WakuJia sand, 1 to 8 percent slopes. This 
somewhat excessively drained soil is on broad smooth 
f1ats on the uplands. Areas are small to large in size and 
irregular in shape. Most of the acreage is forested. The 
rest is used for residential and industrial sites. The native 
vegetation on the higher elevations consists of longleaf 
pine, loblolly pine, post oak, bluejack oak, turkey oak, 
dwarf huckleberry, and myrtle. On the lower elevations, 
the vegetation increases in density and includes hickory, 
holly, water oak, blackjack oak, and a few dogwood trees. 

Typically, the surface layer is grayish brown sand 2 
inches thick. The subsurface layer is light yellowish 
brown sand 28 inches thick. The subsoil is strong brown 
loamy sand 18 inches thick. The underlying layer, to a 
depth of 64 inches, is strong brown sand. 

Included with this soil in mapping are a few small areas 
of Kureb, Baymeade, Kenansville, Lakeland, and Rimini 
soils. 

The organic-matter content of the surface layer is very 
low. Permeability is rapid, available water capacity is 
very low, and shrink-swell potential is low. Reaction is 
strongly acid or medium acid throughout where this soil 
has not been limed. The seasonal high water table is 
below a depth of 6 feet. 

Droughtiness, slope, and rapid permeability are the 
main limitations in the use and management of this soil. 
Supplemental irrigation and fertilizers are generally 
needed to establish and maintain lawn grasses, shrubs, 
and trees. Capability subclass Ills; woodland group 3s. 

Wo-Woodington fine sandy loam. This nearly level, 
poorly drained soil is on broad smooth flats on the 
uplands. Areas are small in size and irregular in shape. 
Most of the acreage is forested or is used for residential 
and industrial sites. The native vegetation consists of 
loblolly pine, longleaf pine, pond pine, sweetgum, water 
oak, willow oak, poplar, waxmyrtle, eastern baccharis, 
American holly, gallberry, and sweet pepperbush. 

Typically, the surface layer is very dark gray fine 
sandy loam 7 inches thick. The subsoil, to a depth of 65 
inches, is mottled light brownish gray fine sandy loam in 
the upper part. The middle part is mottled gray fine 
sandy loam, and the lower part is mottled very pale 
brown fine sandy loam. 

Included with this soil in mapping are small areas of 
Wrightsboro, Lynchburg, Seagate, and Stallings soils. 

The organic-matter content of the surface layer is low. 
Permeability is moderately rapid, available water capacity 
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38 SOIL SURVEY 

TABI..E !.--TEMPERATURE AND PRECIPITATION DATA 

I 
I 

Precipitation! I Temperature! I 
I 
I 
I 2 years in 12 years in to: I 
I 

I 1Q will have-- Average I w1,11 have-- I Average I I I I I I 

Month IAverageiAverageiAveragel I !number of1Average 1 I !number ofiAverage I I 
I I I !days withlsnowfall I daily I daily daily Maximum I Minimum I growing l..ess More I I I I I I 

lmaximumlminimuml 1temperature 1 temperaturel degree than--lthan-- 1 0.10 inchl 
I I I I higher lower I days2 or more I I I 
I I I 1 than-- than-- 1 

I .E. .E. .E. .E. .E. 1..!!. 1..!!. I.!1 l!l I 
I 
I 

January---- I 55.9 35.3 
I 

45.6 77 17 57 3.41 1.94 4.61 7 .4 
I 

February---: 58.3 37.1 
I 

47.7 79 19 69 3.66 2.40 4.80 7 t.o 

March------I 64.3 43.0 53·1 84 26 180 4.09 2.25 5.58 8 ·3 
I 
I 

April------: 73.7 51.6 62.7 91 34 
I 

381 3.07 I 1.36 4.46 5 .o 
I 

May--------1 80.8 60.1 
I 

70.5 95 43 636 4.09 2.27 5.57 I 6 .o 
I 

June-------1 86.2 67.2 
I 

76.7 99 53 801 5.63 2.84 7.89 8 .o 
I 

July-------: 89.0 71.2 8o.t 98 6t 933 7.72 4.47 10.36 10 .o 
I 
I 

August-----1 88.3 70.5 79.4 98 60 911 6.80 4 .to 9.21 9 .o 
I 
I 

September-- I 83.7 65.2 74.5 94 50 735 5.55 2.66 7.90 6 .o 
I 
I 

October---- I 75.5 54.6 65.0 89 33 465 3.16 I 1.07 4.84 5 .o 
I I I 
I I I 

November--- I 66.5 43.7 55.1 82 25 162 3.19 I 1.28 I 4.73 5 .o I I 
I I I 
I I I 

December--- I 59.1 37.4 48.3 78 18 115 3.17 I 1.59 I 4.44 6 .4 I I 
I I I 
I I I 
I I I 
I I I 

Year-----1 73.4 53. 1 63.3 99 15 5,445 53.511 147.28 159.60 82 2.1 
I I 

I Recorded in the period 1952-74 at Wilmington, N.C. 

2A growing degree day is an index of the amount of heat available for plant growth. It can be calculated 
by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature 
below which growth is minimal for the principal crops in the area (50 degrees F). 
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6. NONGLA.ClATED CENTRAL GROUND-WATER REGION 

6A 
6B 
6C 
6Da 

6Db 

6E 
6Fa 
6Fb 
6G 
6H 
6I 
6J 

6K 

Mountain Slopes 
Alluvial Mountain Valleys 
Mountain Flanks 
Alternating Sandstone, Limestone and 

Shale - Thin Soil 
Alternating Sandstone, Limestone and 

Shale - Deep Regolith 
Solution Limestone 
River Alluvium With Overbank Deposits 
River Alluvium Without Overbank Deposits 
Braided River Deposits 
Triassic Basins 
Swamp/Marsh 
Metamorphic/Igneous Domes and Fault 

Blocks 
Unconsolidated and Semi-consolidated 

Aquifers 
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6. NONGLACIATED CENTRAL REGION 

(Thin regolith over fractured sedimentary rocks) 

The nonglaciated Central region is an area of about 1,737,000 km2 
tending from the Appalachian Mountains on the east to the Rocky Mountains on 

~~e ~est· The part of the region in eastern Colorado and northeastern Ne~ 
exico is separated from the remainder of the region by the High Plains region • 
~e Nonglaciated Central re~ion also :ncludes the Triassic Basins in Virginia 
and North Carolina and the driftless area in Wisconsin, Minnesota, Iowa, and 
Illinois where glacial deposits, if present, are thin and of no hydrologic 
importance. The region is a topographically complex area that ranges from the 
vuley and Ridge section of the Appalachian Mountains on the east westward 
cross the Great Plains to the foot of the Rocky Mountains. It includes, among 

~ther hilly and mountainous areas, the Ozark Plateaus in Missouri and Arkansas. 
Altitudes range from 150 m above sea level in central Tennessee and Kentucky to 
1,500 m along the western boundary of the region. 

The region is also geologically complex. Most of it is underlain by 
consolidated sedimentary rocks that range in age from Paleozoic to Tertiary and 
consist largely of sandstone, shale, carbonate rocks (limestone and dolomite), 
a~ conglomerate. A small area in Texas and western Oklahoma is underlain by 
gypsum. Throughout most of the region the rock layers are horizontal or gently 
dipping. Principal exceptions are the Valley and Ridge section of the Wichita 
and Arbuckle Mountains in Oklahoma, and the Ouachita Mountains in Oklahoma and 
Arkansas, in all of which the rocks have been folded and extensively faulted. 
Around the Black Hills and along the eastern side of the Rocky Mountains the 
rock layers have been bent up sharply toward the mountains and truncated by 
erosion. The Triassic Basins in Virginia and North Carolina are underlain by 
moderate to gently dipping beds of shale and sandstone that have been 
extensively faulted and invaded by narrow bodies of igneous rock. These basins 
were formed in Triassic time when major faults in the crystalline rocks of the 
Piedmont resulted in the formation of structural depressions up to several 
thousand meters deep and more than 25 km wide and 140 km long. 

The land surface in most of the region is underlain by regolith formed by 
chemical and mechanical breakdown of the bedrock. In the western part of the 
Great Plains the residual soils are overlain by or intermixed with eolian 
(wind-laid) deposits. The thickness and composition of the regolith depend on 
the composition and structure of the parent rock and on the climate, land 
cover, and topography. In areas underlain by relatively pure limestone, the 
regolith consists mostly of clay and is generally only a few meters thick. 
Where the limestones contain chert and in areas underlain by shale and 
sandstone, the regolith is thicker, up to 30 m or more in some areas. The 
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chert and sand form moderately permeable soils, whereas the soils d 
shale are finer grained and less permeable. eveloPt4 ~ 

The principal water-bearing openings in the bedrock are fractures a.1 
which the rocks have been broken by stresses imposed on the Earth's cruat0ll& 

different times since the rocks were consolidated. The fractures general at 
occur in three sets. 'The first set, and the one that is probably of grealy 
importance from the standpoint of ground water and well yields, consists ttet 
fractures developed along the contact between different rock layers, in 0~f words, along bedding planes. Where the sedimentary layers making up the her 
bedrock are essentially horizontal, the bedding-plane fractures are more 
less parallel to the land surface. The two remaining sets of fractures a:r 
essentially vertical and thus cross the bedding planes at a steep angle. ~ 
primary difference between the sets of vertical fractures is in the orienta e 
of the fractures in each set. For example, in parts of the region one set ~lo11 
vertical fractures is oriented in a northwest-southeast direction and the 

0
/ 

set in a northeast-southwest direction. The vertical fractures facilitate ~r 
movement of water across the rock layers and thus serve as the principal 
hydraulic connection between the bedding-plane fractures. 

In the parts of the region in which the bedrock has been folded or bent 
the occurrence and orientation of fractures are more complex. In these area~ 
the dip of the rock layers and the associated bedding-plane fractures range 
from oorizontal to vertical. Fractures parallel to the land surface, where 
present, are probably less numerous and of more limited extent than in areas of 
flat-lying rocks. 

The openings developed along most fractures are less than a millimeter 
wide. The principal exception occurs in limestones and dolomites, which are 
more soluble in water than most other rocks. Water moving through these rocks 
gradually enlarges the fractures to form, in time, extensive cavernous openings 
or cave systems. Many large springs emerge from these openings; one in this 
region is Big Spring, in Missouri, which has an average discharge of 36.8 
m3sec-l. 

Recharge of the ground-water system in this region occurs primarily in the 
outcrop areas of the bedrock aquifers in the uplands between streams. 
Precipitation in the region ranges from about 400 mm per year in the western 
part to more than 1,200 mm in the eastern part. This wide difference in 
p(ecipitation is reflected in recharge rates, which range from about 5 mm per 
year in west Texas and New Mexico to as much as 500 IIlli per year in Pennsylvania 
and eastern Tennessee. Discharge from the ground-water system is by springs 
and seepage into streams and by evaporation and transpiration in areas where 
the water table is within a few-meters of land surface. 

The yield of wells depends on (1) the number and size of fractures that 
are penetrated and the extent to which they have been enlarged by solution, (2) 
the rate of recharge, and (3) the storage capacity of the bedrock and regolith. 
Yields of wells in most of the region are small, in the range of 0.01 to 1 
m3min-l (about 2.5 to about 250 gallons per minute), making the Nonglaci-
ated Central region one of the least favorable ground-water regions in the 
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otrY· Even in parts of the areas underlain by cavernous limestone, yields 
'

00 moderately low because of both the absence of a thick regolith and the 
are e water-transmitting capacity of the cavernous openings which quickly 
~~~~harge the water that reaches them during periods of recharge. 

The exceptions to the small well yields are the cavernous limestones of 
Edwards Plateau, the Ozark Plateaus, and the Ridge ·and Valley section. The 

~;:ards Plateau in Texas is bounded on the south by the Balcones Fault Zone, in 
~hiCh limestone and dolomite up to 150 m in thickness has been extensively 
faulted. The faulting has facilitated the development of solution openings 
~hich makes this zone one of the most productive aquifers in the country. 
wells of the City of San Antonio are located in this zone; individually, they 
have yields of more than 60 m3min-l. 

Another feature that makes much of this region unfavorable for 
ground~ater development is the occurrence of salty water at relatively shallow 
depthS· In most of the Nonglaciated Central region, except the Ozark Plateaus, 
the ouachita and Arbuckle Mountains, and the Ridge and Valley section, the 
~ater in the bedrock contains more than 1,000 mg/1 of dissolved solids at 
depths less than 150 m. Most of the salty water is believed to be 
connate--that is, it was trapped in the rocks when they emerged from the sea in 
which they vere deposited. Other possible sources include: (1) seawater that 
entered the rocks during a later time when the land again was beneath the sea 
and (2) salty water derived from solution of salt beds that underlie parts of 
the region. 

The presence of connate water at relatively shallow depths is doubtless 
due to several factors, including, in the western part of the area, a semiarid 
climate and, consequently, a small rate of recharge. Other factors probably 
include an extremely slow rate of ground-water circulation at depths greater 
than a few hundred meters. 
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'10!1-GUCtA TtD Clh'TlUL 

(6A) Hountatn Slopea 

Thla hrdroceolo~lc aettlna 11 characterized by relatlYt17 
ltttp slo~• on the •Ide o! aountaloa or hllla, a thtn aoll 
cover and fractured bedrock. Cround water to obtained 
prlaortly fro. the fraeturea tn tht bedrock which &aJ be of 
•edl•entary, •etaaorphlc or taneoul orl&tn but vhlch art 
coaaonly alternatlna 1edlatntary layera, and alao fro• 
bedd!n& plant• botveen the aedfatntary layera. Tht 
fracturtl proYidt only localized IOUrCel Of around Vater and 
veil ylelda art trplcally llalted. Althouah preclpltatlon 
aay be alrnt!lcant ln aoee areaa, due to the atttp 1lope1, 
thin aotl coYer and aaall atoraa• cepaclty of the fracturea, 
runoff ta •trnlftcant and &round- vattr rechara• Ia lov. 
Vater leYtla art txtrtatly ••rtable but art eoaaonly 
110dernt1y deep. Perched &round-ot.r zonu art eoaaon. 
These aedlaentary rocka aoy r•n&• In attitude fro• nearly 

horlzontal, 11 In part• of the. veatern Appalachian Plateau, 
to atttply dlppln&, •• attn In tht Valley and lldae 
proYioct, the Vlchlta, Arbuckle and Ouaehlta Kountalna, tht 
Black Hilla, and on tht eaatern 1lopea of the locklta. 
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NO~>-cucuno CE~ttkAL 

Thla hydroceoloatc aottln& Ia c~r•cterlze4 b h 
dluvlu• vhtch overlies fr.cture<: bedrock of ~~~~~ bo•14,, 
aetuorpltlc or lanooua orlatn but vhlch h c.,.., .. Dtu,, 
c011prhed of alternatln& udtmentny hyera. 1~1 7 
vhlcll 11 derived fro. the aurrouadtaa llopu urv,:11••1,.. 
localized aoureo of vator. \later la obtAined fro 11 I 

ariVtl hyora Yhlch art latera~ .. -..~ betvou !h,;. llfld •114 
do poilu. Surltclal depo11t1 bave tJPIC&lly "-•the &rah.,. 
aalldy loaa. Vaur hvola an rolathtly ahallov ..._reo:~ to • 
estrtatly variable. Crouad water &aJ' 1l1o be o~tat! &ay ~ 
tile !rae turn ta the lllldtrlyla& bed rock ville II are t ed lr.., 
Ia cUuct hydru.ltc coaaoccloo vttb no overlyt"t Jr'cau, ...., .... 
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Mountain rlanka 

1t'l IC aottlna 11 charactorlztd by .odoratt 

11 
h1 dr•s•• 1 ~:ef and .odorately-dlpplaa, fractured, f: oar•P~IC rt sodl .. ntary rock a. Soil covor II uoually 

1 
',0 udattd, tht .ounuln alopea and typicallY hu 

~:~clor th•" :"aaady lo••· Althouah prtclpltatloo cao bt 
,coth•r•d to rouad-vaur rocharae Ia ooly aoderata duo to 
, 1,.1tfc••t•11:ter lntll are typically aoderauly dup 
~· ol•,-• ro oatready vartablt. The 110unulo floalr.a 

!lthou&h tht1 r:charae aru for aqulftra which art cooflntd 

1 rv 1 •• tht 11 cround vaur Ia obtained froa the 
:. odJoctnt ,:~:.n;ary roclta or fro• fracturu In the 
,_.,_,,bll 1 roclta. The udlHntary roclta uy bt undtrlaln 

1,dl .. nta"!d btdroclt of taneoua, aetaaorphlc or ••dlaeaury 
,. rroctur h !tld llttlt vtter. Stdl .. ntary bed• uy be 
orfl11 ""'~zo~tal or dlpplna ... Indicated for the hlaher 
olt~tr hOfl I (6A), 1nd have a 11a111r JIO&raphlc 
,.....uln • o,-
dlltrlbutlo•• 
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NON-GLACtATEO CESTlAL 

(60.) Alternatln& S~ndacone, Llautone 1nd Shlle- Thln SoU 

This hydroseoloclc •ettlna 11 characterized by lov to 
aoderate topo,raphlc rellef, relttlvely thln loamy 1olls 
overlylns horlzont~l or •ll&htly dlppln& altornatlnc l~yers 
ot fractured cooaolldated aedl .. ntar7 rocka. Cround voter 
Ia obtained prlaarlly froa fracturo• aloac beddloa pl1aea or 
loteraecuoa venlcal tucturea. l'reclp1utloo varha 
vldely lo tht realoa, but recharae 11 aoderltl vhere 
preclplUtloa Ia adequ.att. Vater Ieveli are extreaely 
variable but oa the averace aoderately aballov. Shalt or 
claye7 layera o!tea fora aqultarda, and whore auf!1cleat 
rolla! 11 preaeot, perched arouod Vlttr zone& of local 
dOIMatlc laporuact are o!tta developed. 
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NON-<:UCIATlD CE!r!V.L 

(6Db) Altarnatlo& Slndttona, Llaettona aod Shale - Deep 
hcollth 

Thll lettlna 11 Identical to (6Da) Alternatlo& S1nd1tone, 
Llatltone and Shale - Thin Soil ezcept that the 1urflclal 
depotlt• typically h1•e been weathered to fora clay loa .. 
which arade Into V.lthered bedrock. Thll weathered lODe 
halp• ret1rd the ~·• .. nt of pollutlnta throuah the aroUftd 
to the water table. Tht11 thick aoll depoaltt ara u1ually 
to direct, hydreullc connection vlth the uoderlyloa 
fractured aedlaantary dapoelta. 
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NOII-<:UClATlD QlrTUL 

(6t) Solution LJ .. ttooa 

Thla hydroseoloatc 1etttna Ia charact1rtae4 by 
•or table, topoauphlc relief and dlpoelte of 11 aodeure, "-t 
han been putlal17 dluohed Ilona heddhc nd -;•co .. '~~~~In 
planet to fora 1 utwor\ of lolutlon ca•tu,. aod ractue 
SoU 11 ueually th1D or abient, but vhere pr11,.t ~: ... •· 
coa.onlr • clayer loaa. lechara• 11 u•aally are 
JDchu per year blcau11 t~ reatoe recehu •taa~::r tlt.a, 10 
a~untl of rainfall vblcb Ia •••llF recharat4 throuc''t 
eolutJon chanoeh. bnotf retun~ throuch Mhtloa !~ tlt.a 
hto IUrhce vaurcounu II •o•tl•u Yery •tab. v aath 
11 ... 11 are t7Plcdl7 IIOCientdy d1ep. The liMttoae •ttr 
u • dplflcaat eoarce of cnuad ••tar bece,..1 of u,, .. h .. 
bydrauUc coaducthlty of tbe 10lucton cha-11. CaYtl ••~ 
related to thl• ltttlac •r• vldetpread, but their 

1
, 

concentratloa occur• Ia 1 bead zoo-&oo all•• vtde ~•attlt 
troa central Klaeourt tbrouah vaetern Vlralata. te.,roc 
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ftO C£~AAL 
·v'~ .,.,.. ~ovlu• .,ub overUolr. Dtpolltl 
al••' tJ 

.till IC ttUIOI II c!laracterlzo4 'oy lov 

1,4fot• 01ot IU of &lluvlua &loll& p.rta of otre.u 
'"' ~pDf and d•P";btllned !roo uod aod anvel layera 
''"':! •. ;;atcf ~dod lllth floer-aulaed alluvial cleposBo. 
·•·:,· 1rt lotcrb 

1 
covered by nrylD& thlcknouu of 

""'' 11~,ul• 1 ad clay called ovorlt&alr. clapodtl. Til• 
. :.- .,rei• .. •'!! .. 11 111ua1ly tblcll.ar dona uJor atreaas 
:•";.,aa catcU h 11 &0 feet), aDd chhaor aloQ& alaor 
:".,....o.~r 11 ·~'uadoa nrlu 11Uily our tbo rea loa, 'out 
• .... rrec ' ...... , reducecl ltecauao of tho lape,_a'olo 

•''' 11 ...... ,... -~ b .,,.,rs• "" ovorholr. dopoolu a .... 111 ttquaoc clayoy loaa 
~1 ..r• of 1 lcall7' covor tit& 1urfaca. thoro 11 u1ually 
,.1;, .. ,,~ ;::bar&•• hovner, clue co lDflltratloD frooo tho 
o.t•"''ll \ft ... vattr lovell are trplcally aodoratelr 
, • ..,.uc .. •, alluvlua 11 co...,l\ly ill dlroct hyclraullc .. :t,.. Til"' b cbt uoclerlylna Otcll.enury roclr.s. 
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!IOM-CU.CtATtO CEliTIW. 

(6F'o) uvar .U luvlua vl thout Ovorltaall. ~poilu 

Tbh uttloc h ldentlcal to (6Fa) liver .Uluvlua vlth 
Overbaoll. ~poalts ~cepe that 1111 slsnlflcaot floo-,raloed 
flood plaiD clepoalts occupr the atreaa nlley. Thll ruul t1 
lo slrolflcaDtlr hl&har rac~raa ~ere proclpltatloD ls 
adequau aDd ulldy loaa -.,111 occur at the aurface. llater 
lo•eh au typlc&llr cloMr to the aurface bocauu tbo 
floe-cralood o•erbaok dapoolta are oot praae11t. 
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(6C) Brald~d Rlv~r Depoolta 

Thl1 hydroa~oloslc aettlnc 11 characterlz~d by depo•ltl of 
alluvlu• vhlch occur vlthln the flood plain of 1trea .. and 
rivera. The ltr••• II charact~rlz~d by I lov aradleot, vtde 
chaon~l and •~riel of laterconnect~d ahallov chaaael• vhlch 
fora a brald~d patt~rn. Vat~r level• art typically •hallov. 
Thll aettla& 11 found only In the ve1tera portion of thll 
&rOUnd- Vlter re&IOO• The river alluvfu• dOtl aOt lerYe II 
a olznlflcant eourc~ of around veter vhere lt overlie• DOre 
productive •••1-conoolldated d~poelta. However, recharce 
fro• the river ls 1ubotantial aad the uoderlyiaa depolltl 
are fa direct hydraulic connection vlth the overlylaa 
alluvlua: therefore the potential for pollutloa of tht 
aquifer fa hl&h· Althouch prtcfpltatloa ca.aonly averaaea 
leaa than 20 Inches per year, recharae Ia relatively hiah 
due to the flat toposraphy aod aandy ourflclal depoalta. 
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SON-cLACIATED C!NTRAL 

(6R) Trl•••lc !a1lno 

Thl• hydroceoloalc llttln& 11 characterized ~7 -.d~r•: 
dlpplns, hf&hly faulted beds of ••ndotoae, shalt and , 
Uautone. C.:.aalo•erltlc depolfts occur Ia 1ou .,,1 , 

Theil ba1la1 tand CO be bound~ by hf&h lnJlt faulto 
the ba1lna beina elonc•t• ln tbe ~-sv dtr~ctlono, ~ 
udiMnury bed• aay be cut by aarrcw lrn~ou• lotrulle· 
(dlkeo, etc.), aod are ooaetlaeo lodurated by the torr 
acthtty. The Trhutc forutloaa are oftea red 1o co 
due to h1&h lroa concentrotfoo•, but areeo color• 1ro • 
e-n. Thue depollu .. ,. urve 11 a locaUud 1ource 
vater and vater lavelo are verfable. 
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NONooCUCUTlD CUTilAL 

(6J) Keca.orp~tc/Iaaeoua Oo••• aod Fault llocks 

Thts hydroaeoloatc setttaa is characteri:ed bT aetaaorphic 
aod iaaeous rocks ezposed at the surface. The rock• are 
typically aore hi&hly fractured aad faulted aloaa the tlaokl 
of the da.u. The da.es are !lacked by aectlr dippia& 
depoaita of aedtaectarr rockl vhtch aar also be faulted 
..Sjaceat to the da.e. SoU 11 typically tb1a or abaent aad 
water le•ele are extr ... lr ••rlable. lecharae rat•• are 
typically lov becauae of ezceasi•e aurface ruaoff aad lov 
per.eabllittea. Water yielda are tztreaely ••riable 
de~adlaa oa the dearu of foldllll aod faulUIII but 
typically are hiaher alo111 the aore fractured flaak zoaea. 
Vhere fev fracture• eatat, v.ter yielda are ••ry lo~ or 
oo11-eztaunt. 
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!IO!i~UCUTED CUTilAL 

(6K) Uaconoolldattd and Sui-Conoolldattd Aquiftrl 

Th1J hydroaeoloalc ltttin& ia characterized by aoderattly 
lov topoaraphlc relief and Interbedded deposita vhlch 
conolat priaarlly of sand, silt and clay. Althou&h so111 
are typically louy or sandy, rech.ar&t 1a 11a1ttd becauM of 
only aoderau predplut1oa aod hl&b ovapotraa•plratioa. 
~ater ltvtll are eztreaely variable but art typically aot 
lt1a tbaa 50 feet. Hydraulic cooductiY1t1tl are al1o 
utreatly varhblt aho dtpeadla& oa the aaowot of flat 
aattrlala vhlcb art iattrbtdded v~th the aaoda. 
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s. PIEDMONT BLUE RIDGE GROUND-WATER REGION 

SA 
SB 
sc 
SD 
SE 
SF 
SG 

Mountain Slopes 
Alluvial Mountain Valleys 
Mountain Flanks 
Regolith 
R1 ver Alluvium 
Mountain Crettl 
Svamp/M.anh 
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8. PIEDMONT BLUE RIDGE REGION 

(Thick regolith over fractured crystalline and metamorphosed 
sedimentary rocks) 

The Piedmont and Blue Ridge region is an area of about 247,000 km2 
extending from Alabama on the south to Pennsylvania on the north. The Piec 
part of the region consists of low, rounded hills and long, rolling, 
northeast-southwest trending ridges whose summits range from about a hundre 
meters above sea level along its eastern boundary with the Coastal Plain to 
to 600 m along its boundary with the Blue Ridge area to the west. The Blue 
Ridge is mountainous and includes the highest peaks east of the Mississippi 
The mountains, some of which reach altitudes of more than 2,000 m, have 
smooth-rounded outlines and are bordered by well-graded streams flowing in 
relatively narrow valleys. 

The Piedmont and Blue Ridge region is underlain by bedrock of Precambr: 
and Paleozoic age consisting of igneous and metamorphosed igneous and 
sedimentary rocks. These include granite, gneiss, schist, quartzite, slate, 
marble, and phyllite. The land surface in the Piedmont and Blue Ridge is 
underlain by clay-rich, unconsolidated material derived from in situ weather 
of the underlying bedrock. This material, which averages about 10 to 20m : 
thickness and may be as much as 100 m thick on some ridges, is referred to a 
saprolite. In many valleys, especially those of larger streams, flood plai:-. 
a~ underlain by thin, moderately well-sorted alluvium deposited by the 
streams. When the distinction between saprolite and alluvium is not importa 
the term reioH tb is used to refer to the layer of tmconsolidated deposits. 

The r~g~ contains water in pore spaces between rock particles. The 
bedrock, on the other hand, does not have any significant intergranular 
porosity. It contains water, instead, in sheetlike openings formed along 
fractures (that is, breaks in the otherwise "solid'" rock). The hydraulic 
conductivities of the regolith and the bedrock are similar and range from ab• 
0.001 to 1 m day-1. The major difference in their water-bearing 
characteristics is their porosities, that of regolith being about 20 to 30 
percent and that of the bedrock about 0.01 to 2 percent. Small supplies of 
water adequate for domestic needs can be obtained from the regolith through 
large-diameter bored or dug wells. However, most wells, especially those whe 
moderate supplies of water are needed, are relatively small in diameter and a 
cased through the regolith and finished with open holes in the bedrock. 
Although, as noted, the hydraulic conductivity of the bedrock is similar to 
that of the regolith, bedrock wells generally have much larger yields than 
regolith wells because, being deeper, they have a much larger availble 
drawdown. 
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round-water systems function both as reservoirs that store water and 
Alii!es (or conduits) that transmit water from recharge areas to discharge 

,, pipe the yield of bedrock wells in the Piedmont and Blue Ridge region 
areaS• on the number and size of fractures penetrated by the open hole and on 
depends lenishment of the fractures by seepage into them from the overlying 
the re~h· Thus, the ground-water system in this region can be viewed, from the 
regoU int of ground-water development, as a terrane in which the reservoir and 
sta0~f~e functions are effectively separated. Because of its larger porosity, 
pipe olith functions as a reservoir which slowly feeds water downward into 
the ~;:ctures in the bedrock. The fractures serve as an intricate 
the oooected network of pipelines that transmit water either to springs or 
ioterc 

eams or to wells. 
5 tr 

Recharge of the ground-water system occurs on the areas above the flood 
Lains of streams, and natural discharge occurs as seepage springs that are 

~(l(lli!IOO near the bases of slopes and as seepage into streams. With respect to 
recharge conditions, it is important to note that forested areas, Which include 
most of the Blue Ridge and much of the Piedmont, have thick and very permeable 
soilS overlain by a thick layer of forest litter. In these areas, even on 
steep slopes, most of the precipitation seeps into the soil zone, and most of 
this moves laterally through the soil in a thin, temporary, saturated zone to 
surface depressions or streams to discharge. The remainder seeps into the 
regolith below the soil zone, and much of this ultimately seeps into the 
underlying bedrock. 

Because the yield of bedrock wells depends on the number of fractures 
penetrated by the well, the key element in selecting well sites is recognizing 
the re~tion between the present surface topography and the location of 
fractures in the bedrock. Most of the valleys, draws, and other surface 
depressions indicate the presence of more intensely fractured zones in the 
bedrock which are more susceptible to weathering and erosion than are the 
intervening areas. Because fractures in the bedrock are the principal avenues 
along which ground water moves, the best well sites appear to be in draws on 
the sides of the valleys of perennial streams where the bordering ridges are 
underlain by substantial thicknesses of regolith. Wells located at such sites 
seem to be most effective in penetrating open water-bearing fractures and in 
intercepting ground water draining from the regolith. Chances of success seem 
to be somewhat less for wells on the flood plains of perennial streams, 
possibly because the alluvium obscures the topographic expression of bedrock 
fractures. The poorest· sites for wells are on the tops of ridges and mountains 
where the regolith cover is thin or absent and the bedrock is sparsely 
fractured. 

As a general rule, fractures near the bedrock surface are most numerous 
and have the largest openings, so that the yield of most wells is not increased 
by drilling to depths greater than about 100 m. Exceptions to this occur in 
Georgia, South Carolina and North Carolina and some other areas where 
water-bearing, low-angle faults or fractured zones are present at depths as 
great as 200 to 300 m. 
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The Piedmont and Blue Ridge region has long been known as an area 
generally unfavorable for ground water development. This reputation se~ 
have resulted both from the small reported yields of the numerous domestic t 

wel!s in use in the region that were, generally, sited as a matter of 
convenience and from a failure to apply existing technology to the careful 
selection of well sites where moderate yields are needed. As water needs 1 
the region increase and as reservoir sites on streams become increasingly m~ 
difficult to obtain, it will be necessary to make more intensive use of gro~ 
water. 
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PIEDIIO~"T A.'\0 SL~'E RIDGE 

(88) Alluvial ~OIIIIt&LD Valley1 

Thl1 hydroccoloc1c 1ettln1 11 characterized by thin, 
bouldtry alluviua "hlch ovcrlleo fractured bedrock of 
sed1aontary, aota•orphlc or lcneouo or1a1a. Tht alluvlue, 
vhlch lacludto both aaao-waotaae aad ~ttr·oortod dtbrt1, 11 
derived free the surrouadln& olopc1, aDd terveo u a 
localized source of water. Water 11 obtalaed free aaad aad 
&ravel layers vhlch are lnteroperaed botYOIC. f1aer-&rala.d 
depoalu. Surtlclal depoalu have typically wathcred to a 
loaa. Vater levola are uau.lly relatively ahallov but aro 
ostreaely variable. Cround water 11 &lao obtalaed froa the 
fracture& 1c. tha ll!ldorlylc.a ~drock, vh1ch aro typically lo 
dtroet bydraullc coc.oecttoo vitb the overlyloa alluvlua. 
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PIEOHO~o ~~0 BL~L RIDGE 

(SC) Hountaln Flanka 

Thla hydroctoloslc atttlns Ia characterized by ~eratt 
topoar•phlc relief ·~ aodtrattly·dlpplnc, fr•cturtd, 
conaolldlttd stdlment1ry rocka. Soil cover 11 uau1lly 
thicker th1n on the .aunt•ln 1lopea 1nd typlc•lly h11 
vtlthertd to • a1ndy loaa or loaa. Althouch preclpltltloa 
11 abund•nt, cround-v1ter rtcharce Ia .adtrltt due to the 
1011 cover 1nd elope. Vater level• 1re typlc•lly 
aoderately•dttp •lthou&h thty are t~treaely vlrlablt. The 
aounuln fllnka ""' u the rech•rae aru for aqulhu 
vhlch lrt typically confined Ia adj1ctat valley are••· 
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PIEDHOST ~~D BLL'E RIDGE 

(SO) ltcolt th 

Th11 hydroceoloctc setttnc Is char•ctorlztd ~! ~·· 
lov I!Opel covered by rt&ollth aod undtrlala h '• : 
bedrock o! lcneoua, ltdlaeatary or aet•aorpblc·o;:;: 
recollth 11 typically cl•y·rlch but aay •114 atr.; ; 
aource o! around vattr for low-yield vell1. Tbt ro, 
functloDI u a reurvolr for crouad...,ater r•c~r&• • 
bedrock vhlch Ia ID direct bydraullc coCDectloa ~~:~ 
overlyla& reaoltth. Tilt bedrock typically yltlda l• 
UOUDtl of &rOulld va ttr tb.aa the rt&Olt tb vhco tht •· 
laceraecta fracture& 111 the bedrock. 
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PIE0110KT A.~D IL~'E J.IDCE 

(8F) Kouatala Creota 

Tblt hydroaeola&lc aettla& Ia ch&racterlztd by •oderate to 
otoep copoaraphy oa tho crotto of aountalao vtth thla ooll 
co•er and exposed fractured bedrock. Crouad vator Ia 
obtalood prlaarlly froa the fracture• In the bedrock vhlch 
aay be of aedlaeatary, aetaaorph1c or l&aeous orlalo but 
Vblch Ia coaaoaly aetaaorphlc or l&aeout. Tbe fractureo 
provide localized sources of around vater and vell yields 
are typically 1la1ted. Althouah preclpltatlaa lo abundant, 
due to the slopes, thla ooU cover and nall ocoroao 
capacity of tba fractureo, runoff 11 ll&Ulflcaat and 
&rouad-vater recharae 11 1ov. Vater 1e•e11 are aatraaely 
variable but coaaoaly deep. 
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10. ATLANTIC AND GULF COASTAL PLAIN GROUND-WATER REGION 

10Aa 
lOAb 

lOBa 
lOBb 
lOC 

Regional Aquifers 
Unconsolidated & Semi-Consolidated 

Shallow Surficial Aquifer 
River Alluvium ~ith Overbank Deposits 
River Alluvium ~ithout Overbank Deposits 
Swamp 
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10. ATLANTIC AND GULF COASTAL PLAIN 

(Complexly interbedded sand, silt, and clay) 

the Atlantic and Gulf Coastal Plain region is an area of about 844,000 
2 extending from Cape Cod, Massachusetts, on the north to the Rio Grande in 

~:xas on the south. This Region does not include Florida and parts of the 
djacent States; although those areas are a part of the Atlantic and Gulf 
~astal Plain physiographic province, they together form a separate 
ground-water region. (See region 11, "Southeast Coastal Plain"). 

the Atlantic and Gulf Coastal Plain region ranges in width from a few 
kUometers near its northern end to nearly a thousand kilometers in the 
vicinity of the Mississippi River. The great width near the Mississippi 
reflects the effect of a major downwarped zone in the Earth's crust that 
extends from the Gulf of Mexico to about the confluence of the Mississippi and 
Ohio Rivers. This area is referred to as the Mississippi embayment. 

The topography of the region ranges from extensive, flat, coastal swamps 
and marshes 1 to 2 m above sea level to rolling uplands, 100 to 250 m above sea 
level, along the inner margin of the region. 

The region is underlain by unconsolidated sediments that consist 
principally of sand, silt, and clay transported by streams from the adjoining 
uplands. These sediments, which range in age from Jurassic to the present, 
range in thickness from less than a meter near the inner edge of the region to 
more than 12,000 m in southern Louisiana. The greatest thicknesses are along 
the seaward edge of the region and along the axis of the Mississippi embayment. 
The sediments were deposited on floodplains and as deltas where streams reached 
the coast and, during different invasions of the region by the sea, were 
reworked by waves and ocean currents. Thus, the sediments are complexly 
interbedded to the extent that most of the named geologic units into which they 
have been divided contain layers of the different types of sediment that 
underlie the region. These named geologic units (or formations) dip toward the 
coast or toward the axis of the Mississippi embayment, with the result that 
those that crop out at the surface form a series of bands roughly parallel to 
the coast or to the axis of the embayment. The· oldest formations crop out along 
the inner margin of the region, and the youngest crop out in' the coastal area. 

Within any formation the coarsest grained materials (sand, at places 
interbedded with thin gravel layers) tend to be most abundant near source 
areas. Clay and silt layers become thicker and more numerous downdip. 
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Although sand, silt, and clay, as noted above, are the principal t 
material underlying the Atlantic and Gulf Coastal Plain, there are als/pe 8 

amount of gravel interbedded with the sand, a few beds composed of mollu: s~ 
shells, and a small amount of limestone present in the region. The most ~ 
important limestone. is the semi-consolidated Castle.Hayne Limestone of Eo 
age which underlies an area of about 26,000 km2 in eastern NOrth Carolinaceo 
more than 200 m thick in much of the area, and is the most productive a u1· 1< 
in North Carolina. A soft, clayey limestone (the chalk of the Selma era:! fe: 
Late Cretaceous age underlies parts of eastern Mississippi and western ~)bof 
but instead of being an aquifer it is an important confining bed. a a:~ 

From the standpoint of well yields and ground-water use, the Atlantic 
Gulf Coastal Plain is one of the most important regions in the country. an 
Recharge to the ground-water system occurs in the interstream areas, both \ib . 
sand layers crop out and by percolation downward across the interbedded cla e. 
and silt layers. Discharge from the system occurs by seepage to streams 1 

estuaries, and the ocean. Movement of water from recharge areas to dischar e 
areas is controlled, as in all ground-water systems, by hydraulic gradients& 
but in this region the pattern of movement is complicated by down-dip ' 
thickening of clay which hampers upward discharge. As a result, movement do\'t 
the dip of the permeable layers becomes increasingly slow with increasing 
distance from the outcrop areas. This causes many flow lines to converge 00 tt 
discharge areas located on major streams near the downdip part of outcrop 
areas. These areas of concentrated ground-water discharge are referred to as 
"artesian-water gaps" by LeGrand and Pettyjohn (1981). 

Wells that yield moderate to large quantities of water can be construct~ 
almost anywhere in the region. Because most of the aquifers consist of 
~nconsolidated sand, wells require screens; where the sand is fine-grained and 
well sorted, the comioon practice is to surround the screens with a coarse sand 
or gravel envelope. 

Withdrawals near the outcrop areas of aquifers are rather quickly balance: 
by increases in recharge and (or) reductions in natural discharge. WithdravLU 
at significant distances downdip do not appreciably affect conditions in the 
outcrop area and thus must be partly or largely supplied from water in storage 
in the aquifers and confining beds. 

The reduction of storage in an aquifer in the vicinity of a pumping well 
is reflected in a decline in ground-water levels and is necessary in order to 
establish a hydraulic gradient toward the well. If withdrawals are continued 
for long periods in areas underlain by thick sequences of unconsolidated 
deposits, such as the Atlantic and Gulf Coastal Plain, the lowered ground-water 
levels in the aquifer may result in drainage of water from layers of silt and .. 
clay. The depletion of storage in fine-grained beds results in subsidence of , 
the land surface. Subsidence in parts of the Houston area totaled about 9 11 u. 
of 1978. Subsidence near pumping centers in the Atlantic Coastal Plain has oot: 
yet been confirmed but is believed to be occurring, though at a slower rate 1 
than along the Texas Gulf Coast. 2 
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The depletion of storage in confining beds is permanent, and subsidence of 
laod surface that results from such depletion is also perma~ent. On the 

the er hand, depletion of storage in aquifers may not be fully permanent, 
oth ndin8 on the availability of recharge. In arid and semiarid regions, 
de~arge rates are extremely small, and depletion of aquifer storage is, for 
rec tical purposes, permanent. Depletion of storage in aquifers in these 
pra~ons is referred to as mining. In humid regions, recharge is sufficient to 
reglace aquifer storage rather quickly, once withdrawals are stopped, so that 
rePletion of aquifer storage in these areas is not considered to be mining. 
d~~ important point is that depletion of storage in the confining layers of 
Tilt and clay in both arid and humid regions is permanent but is not normally 
:onsidered to be ground-water mining. The term "mining" is applied by most 

round-water hydrologists only to areas in which aquifer storage is being 
~['1118nently depleted. 

Oeplet ion of storage in the aquifers underlying large areas of the 
Atlantic and Gulf Coastal Plain is reflected in long-term declines in 
ground-water levels. These declines suggest that withdrawals in these areas 
are exceeding the long-term yield of the aquifers. 

This is a water-management problem that will become more important as 
rates of withdrawal and the lowering of water levels increase. Solutions to 
this problem include (1) concentrating withdrawals as close as possible to 
outcrop (recharge) areas, (2) dispersing withdrawals in regions remote from the 
outcrop areas over the widest possible area, and (3) increasing withdrawals 
from surficial aquifers to the maximum possible extent. 

Another problem that affects ground-water development in the region 
concerns the presence of saline water in the deeper parts of most aquifers. 
The occurrence of saline water is controlled by the circulation of freshwater 
which, as noted previously, becomes increasingly slow down the dip of the 
aquifers. Thus, in some of the deeper aquifers, the interface between 
fresm.ater and saltwater is inshore, but in parts of the region, including 
parts of Long Island, New Jersey, and Mississippi, the interface in the most 
intensively developed aquifers is a significant distance offshore. Pumping 
near the interfaces has resulted in problems of saltwater encroachment locally. 

Another significant feature of the ground-water system in this region is 
the presence of "geopressured" zones at depths of 1,800 to 6,100 min Texas and 
Louisiana which contain water at a temperature of 80°C to more than 273°C. 
Water in these zones contains significant concentrations of natural gas, and 
the water in some zones is under pressures sufficient to support a column of 
water more than 4,000 m above land surface. Because the elevated temperature, 
natural gas, and high pressures are all potential energy sources, these zones 
are under intensive investigation • 
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ATLAHTtC AND ~~F COASTAL PLAIN 

(lOAa) ~•&tonal Aquifer 

Thl1 hydroaeoloalc 11ttln1 11 ch1racterlzed by ~erately 
low topocraphlc relief and cently dlppln&, coaplezly 
loterbedded unconaolldated and 11al-con1olldated depo1lta 
vhlch conelet prlaarlly o! 11nd, ellt and clay. Outcrop• o! 
theee depo1lt1 !ora a eerie• o! blndl rou&hly parellel to 
the coe1t or to the azle ot the Mleeleelppl !abayaent. The 
outcrop areae and overlyln& eeal-peraeable bade are the 
principal eourc•• ot recharce to the !oraatlo~ vhlch eer.e 
•• reclonal aquifere. Precipitation 11 abuadent end 
rachar&e 11 aoderately hl&h Ia the outcrop •r••• but low 
rl&lonally tO deep ZOnllo Surficial depoaltl typically 
weather to a 1aady 1oaa. Larce quaatltla1 ot v1ter ara 
obtained tro. the und aad aranl and und depodu vtthln 
the aquifer. Vater levall are extreaely variable aad 
tTPically are ehallover toward the 1horelloa. When around 
vater II heavily puaped near the ehorellne, theee aqul!erl 
are .. ry sueceptlble to ealt-vater lntrulloa. Since the 
ehallov aquifere are very vulnerable to pollution due to 
thalr paraeable nature, and the deeper aquifere are 
rachar&ed fro. the ehallow onaa, the entire 1Yitl8 11 
108.-h&t IUICiptlble tO lfOUnd-vater pollution, The de&ree 
of vulnerability •arlee accordlna to the natura of the 
depo1lt1 and the aaount of rechar&•• 
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ATLANTIC AND CULF COASTAL PLAtH 

(lOAb) Oncoaeolld&ted ' Seat-conaolldated s 
Aquifer h&lt..., '-b.! 
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AJ(D c;cLt COASTAL PLAIN 
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ATUJI'TIC A.HO Ct1LF COASTAL PLAIN 

(IOib) River Aliuvtu• vlthouc Overbank Depoolca 
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coarae-arafaed uterl•l· Hydraulic conooctloa vlth the 
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uodorlyla& coaaolldated aod ae•l-coaaolldated bedrock. 
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ATLAPITIC AXO CUll COASTAl. PLA I 1\ 

(ICC) Svup 

Tbll llyclroceolocic utti~ 11 chaucuri.ucl by lov 
top.>r;raphic relief and depodtl of unci, and uDcl and 
aravel, vhlch overlie conaolldatecl and seal-consoliclatecl 
udlaenur:r rocka. Precipltatioo ta abundant aDd pottotial 
recharae Ia hl&h• Vater level• are typlcall:r at or near tile 
1urflce clurtDa the ujorit:r of tbe year. Surt1c1al clepodta 
art typically unci 111J:tcl vt til oraanlc u terial. Tbe 
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However, a avaap 11 frtq~lld:r a aroUAcl.._ur cllacharae root 
aDd to thl1 case voulcl 11ot be eapeclall:r vulnerable to 
polluttoo. It ahould aha be llOtecl that a allaht reveraal 
to ara41eat vould aaally convert tba avaap into a 
around-vater recharae zoae. T'hua, lt 11 pouaUall:r hl&hly 
vulnerable to around-water pollution. 
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11. SOUTHEAST COASTAL PLAIN 

(Thick layers of sand and clay over semi-consolidated carbonate rock 

The Southeast Coastal Plain is an area of.about 212,000 km2 in Alaba: 
Florida, Georgia, and South Carolina. It is a relatively flat, low-lying 
in which altitudes range from sea level at the coast to about 100 m down : 
center of the Florida peninsula and as much as 200 m on hills in Georgia : 
the interior boundary of the region. Much of the area, including the 
Everglades in southern Florida, is a nearly flat plain less than 10 m abo-. 
level. 

The land surface of the Southeast Coastal Plain is underlain by 
unconsolidated deposits of Pleistocene age consisting of sand, gravel, clc 
and shell beds and, in southeastern Florida, by semiconsolidated limestone 
From the coast up to altitudes of nearly 100 m, the surficial deposits are 
associated with marine terraces formed when the Coastal Plain was inundate 
different times by the sea. In most of the region the surficial deposits 
on formations, primarily of middle to late Hiocene age, composed of intert: 
clay, sand, and limestone. The most extensive Miocene deposit is the Hawt 
Formation. The formations of middle to late Miocene age and, where those 
formations are absent, the surficial deposits overlie semiconsolidated 
limestones and dolomites that are as much as 1,500 m thick. These carbona 
rocks range in age from early Miocene to Paleocene and are generally refer· 
to collectively as Tertiary limestones. 

The Tertiary limestone that underlies the Southeast Coastal Plain 
constitutes one of the most productive aquifers in the United States and i~ 
feature that justifies treatment of the region separately from the remainde 
the Atlantic and Gulf Coastal Plain. The aquifer, which is known as the 
Floridan aquifer, underlies all of Florida and southeast Georgia and small 
areas in Alabama and South Carolina. The Floridan aquifer consists of !aye 
several meters thick composed largely of loose aggregations of shells of 
foraminifers and fragments of echinoids and other marine organisms interbec 
with much thinner layers of cemented and cherty limestone. The Floridan, c 
of the most productive aquifers in the world, is the principal source of 
ground-water supplies in the southeast Coastal Plain region. 

In southern Florida, south of Lake Okeechobee, aod in a belt about 30 ; 
wide northward along the east coast of Florida to the vicinity of St. 
Augustine, the water in the Floridan aquifer contains more than tOO mg/1 of 
chloride. In this area, most water supplies are obtained from surficial 
aquifers, the most notable of which underlies the southeastern part of Flor: 
and which in the Miami area consists of 30 to tOO m of cavernous limestone c 
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d referred to as the Biscayne aquifer •. The Biscayne is an unconfined 
sJ:dfer which is recharged by local precipitation and by infiltration of water 
aq canals that drain water from impoundments (conservation areas) developed 
f~~he Eve~lades. It is the principal source of water for municipal, 
1~ustrial, and irrigation uses and can yield as much as 5m3min-1 (1,300 
1al min-1) to small-diameter wells less than 25m deep finished with open 
~oleS only 1 to 2 m in length. 

The surficial aquifers in the remainder of the region are composed 
pri~rily of sand, except in the coastal zones of Florida where the sand is 
interbedded with shells and thin limestones. These surficial aquifers serve a 
sources of small ground-water supplies throughout the region and are the 
primary sources of ground water where the water in the Floridan aquifer 
contains more than about 259 mg/1 of chloride. 

I 

The Floridan aquifer, as noted above, is the principal source of ground 
~ater in the region. Ground water in the upper part of the aquifer is 
unconfined in the principal recharge areas in Georgia and in west-central 
Florida. In the remainder of the region, water in the aquifer is confined by 
clay in the Hawtoorn Formation and in other beds that overlie the aquifer. 
Recharge occurs where the potentiometric surface of the Floridan aquifer is 
lower than the water table in the overlying surficial aquifer. The principal 
recharge areas include a broad area along the west side of Florida extending 
from the central part of the peninsula to south-central Georgia and an area 
extending from west-central Florida through southeast Alabama into southwest 
Georgia. In these areas, recharge rates are estimated to exceed 120 mm yr-1 

(5 in. yr-1). Recharge occurs by infiltration of precipitation directly into 
the limestone, where it is exposed at the land surface, and by seepage through 
the permeable soils that partly mantle the limestone in the outcrop areas. 
Considerable recharge also occurs in the higher parts of the recharge areas 
through permeable openings in the confining beds, where these beds have been 
breached by the collapse of caverns in the limestone during the process of 
sinkhole formation. Thus, the land surface in most of Florida north of Lake 
Okeechobee is marked by thousands of closed depressions ranging in diameter 
from a few meters to several kilometers. The larger depressions, which 
represent a more advanced stage of solution of the limestone and collapse of 
the overlying material, are occupied by lakes generally referred to as sinkhol• 
lakes. 

Discharge from the Floridan aquifer occurs through springs and by seepage 
to streams. Considerable discharge also occurs by diffuse seepage across the 
overlying confining beds in areas where the potentiometric surface of the 
aquifer stands at a higher altitude than the water table. In most of these 
areas, which include the southern third of the Florida peninsula, the east 
coast area and major stream valleys of Florida, and the coastal zone and major 
stream valleys of Georgia and South Carolina, wells open to the aquifer will 
flow at the land surface. Such wells are called "flowing artesian wells." Th• 
most spectacular discharge from the Floridan aquifer is through sinkholes 
exposed along streams and offshore. Florida has 27 springs of the first 
ma~itude at which the average discharge exceeds 2.83 m3sec-1 (100 
ft sec-1). The largest is Silver Springs, which has an average discharge 
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of 23.2 m3sec-l (530 million gallons per day) and reached a maxim~ 
discharge of 36.5 m3sec-l on September 28, 1960. Heath and Conover c1981 
estimate that the combined discharge from Florida's springs is 357 m3sec
(8 billion gallons per day). 

The marked difference in ground-water conditions between the Soutbea, 
Coastal Plain and the Atlantic and Gulf Coastal Plain and the Atlantic an

1 

Coastal Plain regions is apparent in the response of ground-water levels 
withdrawals. In the Atlantic and Gulf region most large withdrawals are 
accompanied by a pronounced continuing decline in ground-water levels. Ir. 
Southeast Coastal Plain, on the other hand, large withdrawals have 
significantly lowered ground-water levels in only a few areas. 
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Southern Wood Piedmont Company 

ll-t-'J- l • l 0 • 7 
June 8, 1984 

Mr. William Paige 
Solid and Hazardous Waste Management Branch 
N. C. Department of Human Resources 
Box 2091 
Raleigh, N. C. 27602 

Dear ~lr. Paige: 

Reference 8 

Enclosed please find the detailed procedure we plan to follow in cleaning 
up our former Wilmington, N. C. plant site. As you know, aerobic breakdown 
of the wood preservatives is accelerated as temperature increases. In 
order to take advantage of the summer temperatures and the remainder of our 
lease term we plan to implement the enclosed procedure at once. 

The wood preservative wastes we are subjecting to bacterial degradation are 
not classified as a hazardous waste under the Resource Conservation 
Recovery Act or North Carolina's solid waste management regulations. 
Therefore~ we are not asking your office to approve this practice or to 
issue any form of permit. What we do ask, is that you inform us at once if 
you believe this procedure will violate any laws or regulations. In the 
absence of such notice we plan· to proceed, as we believe this is the best 
way to clean the site of residual wood preservatives. 

You asked Mr. Ned Button about the stage of the tide corresponding to the 
November 1982 groundwater samples. We did not record the time these 
samples were taken so we cannot tie them into the tide stage. We did not 
observe a significant change of water level in the wells as tide level 
changed. We do not believe that the groundwater is affected by tide change 
in this area. 

In answer to your question regarding the direction of groundwater flow, our 
groundwater consultant, Law Engineering and Testing Company, b~lieves that 
it is flowing somewhat parallel but towards the shoreline. This would mean 
it is flowing from the city parcel towards the port parcel towards the 
mouth of the creek south of the plant site. 
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June 8, 1984 
-page 2-

I did meet again with Mr. Farris of the City and explained in more 
deta~l our plans. · 

We' have changed the scope of the procedures to be used and modified 
the methodology to accommodate the suggestions you made with respect 
to our initial suggestion submitted on February 13, 1984. If you 
have further suggestions with respect to monitoring of methodology 
we would be pleased to discuss them with you, .but again we need to 
know about them in the illlllediate future. 

Very truly yours, 

SOUTHERN WOOD P IEDfviONT COMPANY 

QJ\.CJJ&-~\ (L ."-Dl~~~~y 
Charles A. Burdell 
Director, Technical Services 

CPS: bsb 

attachments 

cc: E. F. Button - Stamford 
E. L. Gibbs 
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The following is a list of attachments referenced in th~ attached 
proposal. Attachments 1 thru 7 were included in the package mailed 
to you February 13. Please refer to them. 

Attachment 1 

Attachment 2 

Attachment 3 

Attachment 4 

Attachment 5 

Attachment 6 

Attachment 7 

Map with Locations of Various Deposits 

Surrmary of Groundwater Data 

Copy of Law Engineering Testing Company's 
Findings 

Map showing Cape Fear Water Locations 

Summary Memo Regarding the Monitoring of the 
NPDES Discharge 

University of Florida Study 

EPA Submittal by MSU Illustrating the 
Breakdown of PCP in the Soil 

The below listed Attachments 8 thru 10 are included in this package: 

Attachment 8 

A.ttachment 9 

Attachment 10 

Landfarming Areas Diagram 

Landfarming Lysimeter Locations 

Extraction and Analytical Procedure/Methods 

Jl I 
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PROPOSED CLEh .. JP PROGRAM FOR SOUTHERN WOOD P 1 ... JMONT 
wiLMINGTON, N. C. PLANT SITE 

I. Site l):s cri pt ion 

The plant is located in Wilmington, New Hanover County, N~ C. at the end 
of Greenfield Street on the Cape Fear River (map attached). There are 
approximately 39 acres leased from the city and about 7 acres leased 
from the State Port Authority (SPA). The soil is classified as gray 
clay and sand to a 3.5' depth by Freehling and Robertson, Inc. There 
was a 24-hour water table of 19 11 in the treatment room area when sampled 
in May of 1971. 

I I. Site History 

The site was originally developed during World War I as a plant to 
construct concrete barges and ships. Northstate Creosote Company 
constructed a wood treating plant on the site about 1932. This plant 
was purchased by the Taylor-Colquitt Company in 1935. In 1964, Southern 
Wood Preserving Company (now SwP) purchased the Taylor-Colquitt Company 
and has operated it since then. Through 1971, creosote coal tar was the 
only preservative used. In 1972, a separate treating system was 
installed to use the water salt preservatives: copper, chromium, and 
arsenic (known as CCA). In 1980, penta-petroleum preservative treatment 
was added using an existing creosote treating cylinder. 

In 1975, a large area of cull and broken poles along the city/Port 
District property line was cleaned up. At this time, a permit was 
obtained to close a surface drainage ditch on the Port District property 
which contained settled creosote sludge. This buried material was 
reported under Superfund (see Section A). 

There has never been any aeration water treatment at the Wilmington 
plant. Original waste water treatment was simple settling and dis
charge. In recent years, process waste water was given th~~ugh set
tling and dis~b~r.ged to the Wilmington sewage treatment plant (POTW). 
More recently, since 1980, the settled effluent was further claflfied 
using a Wemco flotation clarification system prior to discharge to the 
POlW. Oil and float separated in the settling tanks and in WEMCO have 
been recycled to the process or burned for fuel value in the plant waste 
wood boiler. No KOOl sludge was ever generated by this treatment 
approach. 

III. Current Status of Site 

The plant ceased production in May of 1983. Removal of physical 
inventory and plant equipment started at that time. At present, all 
material except three rail tracks have been removed from the State Port 
Authority property. The ditch area covered in 1975 has grass growing on 
it. SPA personnel have inspected the site and stated it was acceptable 
for---their use. About one-half of the area nearest the river was used 

-~----/for storage of treated poles and piling • 
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All the wood inventory has been removed from the city's acreage and 
raked reasonably clean .. The CCA treating .tanks and cylinder have been 
removed. The oil preservative tanks have been removed. The pole 
machine and maintenance equipment have been removed. All of the tanks 
and equipment used in handling_ the process waste water have been 
removed. The tracks in front of the oil preservative cylinder have been 
removed back to the road crossing (about 200 feet). We are in the 
process of having the creosote sludge removed from the large storage 
tanks. 

IV. Description of Treating Chemical Deposits 

Please see attached map showing location of various deposits (Attach
ment 1). 

A. Deposits Reported Under Superfund 

A Superfund report was filed in June of 1982. A copy of this report 
is attached, listing four deposits. When this report was filed, we 
were not clear as to what KOOl ·sludge was. We have since learned 
that it is sludge resulting from the aerobic stabilization of wood 
preservative waste waters. As mentioned 1n section II, no such 
sludge was ever created at the Wilmington plant. 

1. Superfund Area I, Covered Sludge Ditch 

This area was described in section II above. Creosote sludges 
from early plant operations were buried when this ditch was 
filled. 

2. Superfund Area II, Trash Dump Area 

This area is a general waste landfill used by the plant for many 
.years. It consists almost exclusively of wood waste, dirt, and 
metal waste. Small amounts of creosote cleanup material were 
deposited here from time to time. It was listed under Superfund 
because of the suspected presence of creosote material. 

3. Superfund Area III, Dike Area 

Old, hard and solid creosote residuals similar to road tar were 
used to seal some of the earthfilled dike near the south slip. 

4. Superfund Area IV, Trash Fill Area 

Part of the north slip was filled with trash a number of years 
ago. This mill waste consisted of mainly wood waste and metal 
bands. Some creosote sludge was deposited on the top of part of 
this area. 
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B. Operating Area Depos1ts 

1. Track Area 

Page 3 

The track area in front of the cylinder was inspected in 1982 by 
your office and Mr. Ray Church. Two soil samplings were made 
which showed residuals to a depth of 18" about 10 feet in front 
of the cylinder and to 6" deep about 200 feet out in front of 
the cylinder. 

2. Treating Areas 

The soil areas around both oil treating room buildings have 
treating chemical residu~ls. Soil around the working ~anks is 
noticeably contaminated with oil to about two feet deep. The 
soil area around the waste water-oil recovered tank system is 
noticeably discolored to about a one-foot depth. 

3. Large Storage Tank Containment Area 

The soil in this area contains creosote residuals to about a 
foot in depth. 

4. Treated Product Storage Areas 

Relatively large areas on both Port District and city property 
have a small degree of creosote residuals in the soil as 
evidenced by some discoloration. These are areas where the 
treated poles were stored prior to shipment. 

5. CCA.Storage Tank Area 

Soil around the CCA storage tanks is discolored and has some CCA 
chemical content. 

6. Storage Tank Sludges 

Varying amounts of sludge is present in the bottom of the 
various treating tanks. 

V. Proposed General Approach to Cleanup of Chemical Residuals 

A. Landfarming of Contaminated Soils 

We propose to utilize the landfarming method to reduce the oil 
preservative residuals in non-hazardous contaminated soils. This 
landfarming approach has already been recognized by the North 
Carolina Solid and Hazardous Waste Management Branch for other wood 
preserving plant locations. We propose to conduct the landfarming 
on treated pole storage areas at the Wilmington plant where there 
are already low levels of preservative residuals in the soil. 
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Monitoring wells have been in place at the Wilmington site s1nce 
1981. The effect on groundwater from years of plant operation is 
therefore known. Preservative chemicals have been detected at low 
levels in some of the groundwater samples. A summary of groundwater 
data is attached (Attachment 2). Our groundwater consultant, Law 
Engineering, is convinced that this groundwater discharges to the 
Cape Fear River. Further,·there are no groundwater uses that would 
be impacted. A copy of Law Engineering•s findings is also attached 
(Attachment 3). The Cape Fear River has been tested upstream and 
downstream at the plant. Treating chemicals were not detected 
indicating no impact by the site lAttachment 4). The surface 
drainage at the NPDES discharge to ditch drainage to Greenfield 
Creek has been monitored and reported for several years. This data 
is on file at your department, a summary memo is attached 
(Attachment 5). 

We realize that some of our contaminated soils contain traces of 
pentachlorophenol (PCP). For this reason, an acceptable residual 
concentration for PCP needs to be established. The University of 
Florida, Gainesville has established 0.475 ppm as such a 
concentration. We have attached their study used to develop ·this 
proposed standard (Attachment 6). We propose to use 0.475 ppm PCP 
as an acceptable residual level for soil requiring landfarming, and 
to consider landfarmed soil having less than this concentration to 
be acceptable (with respect to PCP). We have also attached 
information submitted to EPA by Mississippi State University 
jllustrating the breakdown of PCP in the soil (Attachment 7). 

We propose to landfarm the contaminated soild.s from the following 
areas: 

1. Track area. 
2. Treating areas. 
3. Tre~ted product storage areas. 

I 

These areas have been contaminated with treating chemical residues 
from working solutions and/or treated product drippage. These 
deposits occurred slowly over many, many years and tended to 
"weather" as they were deposited. We are convinced that these 
contaminated soils are not classified as hazardous waste under RCRA 
definitions. We are, therefore, not proposing to landfarm RCRA 
hazardous material. · 

It is our understanding that standards for creosote residuals in 

G
andfarmed soil have not been established as yet. As this is \ 
omewhat a site specific question, we propose to discuss this with) 
he Agency after the six-month testing program is completed. We 

have been in contact with Dr. Gary McGinnis of Mississippi State 
University regarding possible standards. We will be submitting 
information that he has developed separately. 
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Disposition of Other Contaminated Material 

Following is an outline of our planned disposition of other contami
nated material present on· the site. 

1. Superfund Area I, Filled Ditch 

2. 

3. 

We are currently doing further sampling of this area. We will~ 
aiscuss proposea disposition with the owner, the State Port ~ 
District, prior to finalizing our aisposition plans. 

Superfund Area II, Trash Dump Area 

We propose to leave this area as it is since there is very 
little creosote material here and it is dispersed in 'large 
amounts of wood waste. 

Superfund Area III, Dike Area 

We propose to remove the large chunks of creosote contaminated 
soil; and landfarm in a treated pole storage area. 

4. Superfund Area IV, Trashfill Area 

we propose to remove the creosote sludge piled on top of the 
area and send to a permitted hazardous waste landfill. 

Plant Operating Areas 

1. Track Area 

We propose to remove the visually contaminated soil and to 
landfarm in a treated pole storage area. After removal of the 
contaminated soil, we would till the underlying soil in place, 

.soil moisture conditions permitting, to obtain the maximum 
breakdown of any remaining chemicals. We would not follow the 
full landfarm procedure, but would fertilize, till and retill 
one to three times. 

2. Oil Treating Areas 

we propose to handle as described in Section 1 above. 

3. Large Storage Tank Containment Area 

The visually contaminated soil will be removed and sent to a 
hazardous waste landfill. If dry enough, we will till the 
underlying soil as outlined in section 1 above. 

-. 
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4. Treated Product Storaoe Area 

Those treated pole storage areas riot used for landfarming of 
heavily contaminated soil would be tilled in place as outlined 
in section l for the underlying soil. 

5. CCA Storage Tank Area 

~We propose to remove soil containing CCA salts, as determined by 
the EPA EP toxicity tests. Some soil has been removed and w.ill 
be sent to a permitted hazardous waste landfill. Further tests · 
will be made to determine if more soil needs to be removed. If : 
we elect to encapsulate some contaminated soil, we will submit a) 
separate proposal. 

6. Storage Tank Sludges 

The CCA sludge has already been removed and sent to a hazardous 
waste 1 andfill. 

We are in the process of removing the sludges from the bottom of 
the various oil tanks. These sludges are being burned in one of 
our pulp mill waste wood boilers (the State of Georgia has 
approved) to recover heat value. Any sludge that cannot be 
burned will be sent to a permitted hazardous waste landfill. 
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VI. Proposed Landfarming Procedure 

1. The landfarming will be done in either the Area LFl or Area LF2, or 
both, if needed, outlined on the plant layout diagram (Attachment 
a). These areas are already lightly contaminated with treating 
chemical residues from many years use as treated pole stor~ge. 

2. The designated landfarm areas will be bermed and ditched to prevent 
rain runoff or runon. 

3. Three to six suction vacuum lysimeters will be installed at one, 
two, and three foot depths to monitor soil water quality. The 
proposed lysimeter cluster locations are indicated on the landfarm 
layout diagram (Attachment9). These lysimeter clusters will be 
protected by barricades to prevent damage by tilling equipment. We 
will install two monitoring wells immediately downgradient of the 
landfarm areas. We propose to utilize the existing upgradient 
well. A proposal showing well design and location will be submitted 
shortly. We are convinced that these samples will demonstrate that 
the wood treating chemicals are breaking down, not leaching into the 
groundwater. 

4. Contaminated soil from the areas outlined in Section VA above; the 
treating cylinder track area and treating area; will be spread in a 
maximum two inch layer over the landfarm area. This will be at a 
m~ximum additional rate of 20% of the underlying soil when tilled to 
a depth of ten to twelve inches. From previous analysis these soils 
contain less than 5% creosote. 

5. Nutrients will be added at an application rate of 200 lbs. per acre ~--'/?z 
as commercial fertilizer (10/10/10 or 10/5/5). v 

6. The initial application of contaminated. soil and.fertilizer will be 
thoroughl~ tilled into the underlyipg soil to a depth of ten to 
twelve inches. 

7. The soil will be tilled weekly, weather permitting, to promote 
biological and photochemical breakdown of treating chemical 
residuals. 

8. Sampling and Testing Schedules 

Extraction and analytical procedures are outlined in Attachment 10. 

a. Lysimeters will be sampled for soil water just prior to applica
tion of contaminated soil to the landfarm areas, and every two 
months thereafter. Soil water will be analyzed for total phenol 
content using the Standard Methods Test 222 Method and for PCP 
and the creosote compounds using the gas chromatograph method 
(G/C), EPA SW8040 through 8100. 

b. Soil will· be sampled immediately after the initial tilling is 
completed. It will be resampled after one, two, four, and six 
months. Soil samples will be sampled at the points indicated on 
the landfarm diagram (Attachment 8). Samples will be obtained 
at 0-3 11

, 9-12", and 21-24" depths. The soil samples from each 
of the two landfarm areas will be composited for equal depths 
.t:-- , __ ,··-·-
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c. All samples will be analyzed for total extractable phenol. The 
initial samples and the four and six-month samples will be 
analyzed by G/C for other organics. 

9. After the six month sample analyses results are available, all 
results will be reviewed with the North Carolina agency. 

VII. Outline of Tilling Procedure 

' 

All lightly contaminated treated product storage areas and the soil 
unoerlying areas not utilized for landfarming where heavily contaminated 
soil is removeo will be tilled to encourage breakdown of any residual. 
treating chemicals that might be present. Some of the areas where soil 
is removed may be too wet to till due to soil moisture conditi9ns. 

1. The overlying soil will be removed for landfarming; or for offsite 
disposal in the case of the soil around the creosote storage tanks. 
No soil will be removed from the treated pole storage areas. 

2. Immediately after soil removal, fertilizer will be added at the rate 
of 200 lbs. per acre and the underlying soil will be tilled, soil 
moisture content permitting. 

3. Tilling will be repeated weekly for the first 12 to 16 weeks, 
weather permitting, and will be done once per roonth until the six 
months. 

4. After six months of tilling, soil samples will be obtained at 
0-3", 9-12", and 21-24" depths. 

5. Soil samples will be composited by depth for each major area and 
analyzed for organics by G/C. 

6. Analytical results will be reviewed with the agency. 

K 
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ATTACHMENT 10 

METHODS OF ANALYSIS 

Phenol - EPA SW846, 261 or Standard Method for Water and Wastes, Method 222 

0 & G - Standard Method for Water and Wastes, 209A 

Organic - Test Methods for Evaluating Solid Waste, .SW846, 8040-8100 

CCA - Standard Methods for Water and Wastes, 3078 (Cu) 
l04A (As) 
308C (Cu) 
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Reference 9 
DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

August 10, 1984 

Mr. Walton Jones 
EPA 3012 Regional Project Officer 
Air and Hazardous Materials Division 
345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

RE: Preliminary Assessment Reports/ 
Transmittal Letter 

Dear Mr. Jones: 

Sub1Piti..ed under this rm.7e~ are t:he Preliminary Assess
ment Reports for the followi'!1-g ERRIS List Sites in North 
C:R.rclina: 

North State Chemicals. In~. 
3301 Spring Garden Street 
Greensboro, N. C. 27407 

NCD991278839 
Guilford. County 

The location noted here is where the facility began 
operations sometime in 1978 as a processor and reclaimer of 
industrial chemical wastes. The company had problems with 
the property owner and moved to another location. The State 
forced a cleanup of the second location when the company went 
out of business in 1983. Both sites are "clean" and are not 
CERCLA hazardous waste disposal sites. 

Based on the review of available information we recommend 
that no further action is required at this site. It is there
fore requested that North State Chemicals be placed on the in
active ERRIS List. 

Rohm & Haas, Inc. 
Cedar Creek Road 
Fayetteville, N. C. 28302 

NCD039047485 
Cumberland County 

This listing is an ERRIS List Duplication and therefore 
request that it be removed from ERRIS~ The correct site identi
fication is: Rohm & Haas Co. - Corodel Plant NCD990714479, 
Cedar Creek Rd, Fayetteville. The correct listing is already on 
the ERRIS List and a PA is being completed for the site. The 

\ RCRA ID number is also NCD990714479. 

~--------------J-o-m-es_B_H_u_nr-.-Jr_/ _______________________ S_o-ro_h_T_M_o_rr_ow __ M_D __ M_P_H _____ ~ .. ~1 
STATE OF NORTI-I (APOliNA _ _ ·_ DEPARTMENT m HUt.~AN rESOURCES ·-~--- : ' . ~ 
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- ••" , .............. ~·--:---· • .... --.A-~-·-. 

Note, past disposal activities of Westinghouse may lead 
to other disposal locations, off-site. 

Southern Wood Piedmont Company 
Greenfield Street 
Wilmington, N. C. 28401 

NCD058517467 
New Hanover County 

This site was ·the location of a wood treating facility 
from 1933 to 1983. They used, spilled and disposed on-site 
creosote residues, pentachlorophenol residues as w·ell as CCA 
mixtures. The company is trying to address some of the areas 
of concern under their closure'with RCRA. The other areas will 
not be cleaned-up. The major CERCLA area reported is where 
creosote sludges and residues were disposed in a lagoon and 
later buried. The site is on the edge of the Cape Fear River 
and G-W is reported to be·only 18" below the surface. Sign
ificant creosote contamination was visible during a site visit 
on 7-23-84. (Soil & Water) 

Based on the review of availablP :.uformation, we rPcc-=.me:ihi 
a medium priority for site insp-=-c;t:ion at this site:. Therefore 
:i.t -~~ ~<:_q·u.::steu t:hat Southern "ibo~ ·?ied~ora_~ .r2.1I1::.in on the active 
I:~U\.•u L~Gt nc a hez~rdcus \Vaste ·~:..~nc~:o ~ a"".t..Le. 
Note: Site referred to EPA for FIT-evaluation and 

Southern Wood Piedmont Company 
SR 4fo2139 
Gulf, N. C. 27256 

SI. 

NCD053488557 
Chatham County 

This site was reported by the company under a CERCLA 103(c) 
notification for disposal of creosote, PCP and CCA wood treating 
residues and sludges on site. The site was recommended for a 
medium priority for site inspection and referred to EPA for FIT 
evaluation. It was later learned that a FIT SI had been done in 
1983. (Attached) 

Based on the review of available information and the FIT SI a 
low priority for follow-up is recommended. This is based prim
arily on the conclusion that the FIT SI detected no off-site im
pact from past disposals. However, it is requested that this 
site remain on the active ERRIS List. 

Note: The company is reportedly planning to do addition;i 
site clean-up in the future. 
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-------~-·---·- --. . --- . ··-·. -- -------~--......,...io_.. ... .._.,_ __ .. , __ -

Please find attached the site summary sheet for the 
above sites. 

If you have any questions or comments regarding the 
contents of this report, please call me. 

FEM:jj 

Sincerely, 

~__Lc:". vhf~ 
Frank E. Moore, Geologist 
Solid & Hazardous Haste Management Branch 
Environmental Health Section 

i 
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PRELIMINARY ASSESSMENTS SUBMITTED TO EPA 

I Date August 13, 1984 

II 
EPA ID NUMBER SITE NAME DISPOSITION 

PRIORITY-INSPECTION NO FURTHE .I l'tfiGH 1-fEDIUM LOW ACTION 

NCD991278839 N. State Chemicals, Inc. X 

I NCD039047485 Rohm & Ha~s. Inc. (Duplicc tion) X 

NCD990715625 Hoover Universal, 
·--... 

X Inc. 

I . 
NCD980839757 Indian. Grave Gap Drum Di posa X 

I 
I 

t. __ , 

I 

NCD000831065 Photo Chem Systems, Inc. X 

INC~991277807 Hoolfolk Chemical l1ks. X 

DuPont/Brevard (Duplicc: tio,...._) jl-JCD980557920 .. I X 

INCD003152329 I I ~·0 DuPont: v ~-!o t __ ~ I 
I I I 

NCD080894645 Chloride Automotive Batt 
rPJ'·· x· 

I 
I 

NCD003195963 1-vestinghouse X ·. 
' 

NCD0585_17467 Southern 'Hood Piedmont X . ,..,--
NCD053488557 Southern Wood Piedmont X tc w·l'·_ 

I \ 
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· NCD058·S.'174.67 NE~I H'ANOVER' -.. '~_:·:· 
··· SO~THERN---~.9.0D P·IEDMONT ·COlt· 
--~:PO ... B9x·= ·4s·o::."GREENF 1 ELD ST-- ...... 

. WILMING'•faN·. ... . ......... .. •. NC 2840! 

.... . .. . . ... --··-. .. ~ . . . . . . ·• .. .. 

'SSESSMENT 
... ·ioN AND ASSESSMENT 

'12 STREET, ROUTE NO~ OR SPECIFIC LOCATION IOENTIFIER 

.. : ;~ SToi.TE r.SZ.IP CODE r6COVNTY COOE OC! I07~oecc 
. NPw H~nnve-r 06C3 07 o; C.OORDIHA TE.S LAiTTUOE LONGIT\JOE .I -31!. .1..2 ..1!..5. • .Q. I ..0.~~ .5.:L ~5. . .D. . 

10 CiRECllONS TO sznrs:UII'f --·.,--, 
' 

·Map attached - . 
. ,._ 

Ill. RESPONSIBLE PARTIES 
01 OWN En r• .__ ) J 02 STREET 1--.... ,.__ , • ..,_""'1 

Citv of Wilmington - N.C. Ports Autho ity 
03C:TY IO" STATErS ZIP CODE 106 TELE?110NENUMEE!'I j Wilmin~rton NC 28401 ( ) 

07 OPER.t.TOR ,,._ __ ~,.._,,_._, 

re;~E~ ~~:~·;:7' Snnt:hPY'n Wnnd Piedmont Comnanv 
09 CITY rO STATE111 ZIP CODE I' :z rc.!..E.P110NE NUMEER I 

Spartanburg sc 29304 '8 o 3> 57 6-7 6 6 0 
13 'n'PE OF OWNE?.S>IIP ro..c•-• 

Ol A. PRIVATE CJ B. FwE.'=W..! - CJ C.SiAiE IJO.COUNiY 0 E. MUNICIPAL 
, ... v-"'C1 ,...._., 

o r-.uTHE."': CJ G. UNKNOWN 
I~/ 

'• o·,.,,..c:.i•.)>!'.JIATOR NC'Ir.F...:..t.TION ON FU..~ICIMcAAI...., I 

_j A.RCRA3001 r.ATE:":ECETV"'O: I • , 
I ·· . ..OHTH DAY YEAA 

I "I, CHARACTErHZA TJON oF POTENTIAL tiAZ:.Ro 

~ B. UNCOrr.ROl.l.EO W.I..Si"E S!TEu:ci'ICL.<~cHJ o.c. iE RECE)Vc!J: • • 
..._,...T,.. OAY YEAA 

t:J ~.NONE 

.:lN SITE INSPECTION ... 
CJ A. E?A ::tJ C. STAiE 

0:YES OJ,TE :z ! 2:;,! 81J CJ B. EPA CONTRAC":'OR CJ o: OTHER CONTRACTOR 

ONO O.OOO.T'H DAY YE.IJI CJ E. LOCAL HEALTH OFFICIAL 0 F. OTHER: . /~1 

CONTRACTOR N.t.ME(S): 
C2 She So.I.OUStCh __ , I 03 YEARS OF OPEF\A TION 

0 A. AC":'iVE 0::8. INACTIVE CJ C. UNKNOWN 1233 I 1983 0 UNKNOWN 

- SEG'"'""'""G YfA" t,....-o-NG '(AR 

04 OESCIUPTlCN OF SUBST.-.,..CES PCSSIBL.Y PRESENT, KNOWN, OR ...u..EGE.O 

Creosote, pentachlorophenol (PCP), and CCA wood preserving residues. Severa 

dispo_sal areas on site, with spills, leaks and drippings in production areas 

(52 ac. trac.t) 
C.S C~CniPnCN OF POTENTlALkAV-RO TO ENVIRONI.AENT ANOIORPOPULATION 

Surface and G-W contamination known as well as several acres of soil con-

tamination. Part of the area is being addressed under RCRA - Most will not 

be. This site is adjacent to Cape Fear River. /-'-.:...1:?.-~,.,.-:"L. "t~ £;r c;;..;·~ f.' >:f. •' J, ...... 

V. PRIORITY J.SSESSMENT 

01 PhiOR.ITY FOR \N.Si'ECnONtCh«•.,....·•~~.,.~~~~•aocl. ~'' f'.-tfl•W&~Je ~OinW,..,...,_,,,_,_, •O.~oU~C~tCrllllol,.,,,~ C.-.:wO'\&.,..~.,.al 
I 

CJ A. HIGH 01 B. MEDIUM 0 C. LOW CJ D. NONE , .. ..._._ _ _.,, , __ 
, .. .....ct ......... • _.. ... ....-w, fJ!Iel..,"~~tt•HMf.C ....... I•C.,........~CII't~ 

.. 
VI. JNFORMA TION AVAILABLE FROM 

Cl C::::NT.&.CT 02 OF IAf-r'O'V_.._, 03 TELEPI'IONE NU..CBE 

William Paige Engr. S& HVJ Mgt. Br., N. c. 919,733-21 
PERS.:lN f\C..SPOkSIBl.E FOFI ASSESSMENT O~AC>ENCY 06 ORGAI<Il.ATION I 07 TELEPHONE NVJ.ASER C80ATE 

I' 0. Strickland DHR S&HW Mgt. Br. 1919 733-217 ']. 121J I 8~ 
w. UON'T" t)&T l'[AA. I .FO,.M2070.1217·81) 

I 
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~~-~ EPA . . _____ , _____ -;;~~~~~~N't::i~~~~~~ 5~" 
PART2·WASTE INFORMATION 

I 
II 

W.t.STE STATES, OU.t..NTJiiES. AND CHARACTEMISTICS 
CJ.l.STI>.TES .c-. .. ...,_, 

t:! D.O~ER ---,...---
~~ 

02 WI.STE OUA.Hlll'Y "T Sll"E 

·--~~~--· ............ . ., 
TOHS------

CUBICYIJI.OS Unknown 

~A.. TOXIO 
0 B. COFI~tOSIVE 
Q C. fU.OlO'-Cl:VE 
i!lC.I"E~NT 

t1::E.SOW8~ 
D F.INFECnous 
0 C. fl..U.llolA"BI.E 
0 K. JaHIT 1-bL..E 
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1.0 INTRODUCTION 

A site screening sampling investigation was conducted at the Southern Wood 

Piedmont Site, Wilmington, North Carolina on January 7, 198.5. The investigation 

was conducted by Barbara Hansen Benoy, Bob Donaghue, Bob Rose, and Maurice 

Rowan, Jr., NUS Corporation, Region IV, Field Investigation Team {FIT) at the 

request of the u. S. Environmental Protec~io~ Agency, Air and Waste Management 

Division in accordance with Technical Directive Document {TDD) No. F4-8411-03. 

The investigation was conducted under the authority of the Comprehensive 

Environmental Response Compensation and Liability Act of 1980 (CERCLA). 

The purpose of this investigation was to identify contaminants which may be 

present at the site, if any, and to determine whether these materials may be 

migrating offsite. 

2.0 SITE CHARACTERIZATION 

2.1 Site Description 

The Southern Wood Piedmont site is located on Greenfield Street in Wilmington, 

North Carolina (New Hanover County). The site occupies approximately .52 acres 

adjacent to the Cape Fear River. Shown in Figure 1, the Southern Wood Piedmont 

site is specifically located at coordinates 340 13' N Latitude and no .57' W 

Longitude, and is shown on the Wilmington Quadrangle, United States Geologic 

Survey Topographic Map, dated 1979. 

2.2 Site HUstory 

During World War I the site was developed to construct concrete barges and ships. 

A wood treating facility was constructed at the site about 1932. The Taylor

Colquitt Company purchased this plant in 193.5, and Southern Wood Piedmont 

purchased the Taylor-Colquitt Company in 1964 and operated the plant until it 

closed in 1983. A 35 acre parcel of the site is owned by the City of Wilmington and 

the remaining acreage is owned by the State of North Carolina Ports Authority (1). 

Creosote coal tar was the only preservative used in the wood preserving process 

-1-
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The limestone aquifer is capable of yielding 10 to 1000 gpm of good quality water. 

Zones of high transmissivity occur in areas where permeability has been enhanced 

by fossil replacement. 

Ground water beneath the site appears to flow almost parallel to, but slightly 

towards the Cape Fear River (south, southwest). Law Engineering has determined 

that the groundwater originating at the site discharges into the Cape Fear River 

(10). 

3.0 OBJECTIVE 

The purpose of this site screening was to collect soil and water samples from the 

Southern Wood Piedmont site and to obtain the analytical data needed to determine 

the identity of contaminants if any, which do not normally occur in the area. 

4.0 SCOPE 

it was withing the scope of this investigation to collect ground and surface water 

samples and soil samples from the site ar·~a. The sampling locations were chosen 

to target the most likely contaminated areas. Subsurface soil samples were not 

collected, nor did this study include a geophysical evaluation of the site. 

5.0 FIELD INVESTIGATION 

5.1 Description of Sample Collection Stations 

A total of 13 samples, two surface water samples, five groundwater samples, and 

six soil/sediment samples, were collected during this investigation. A background 

sediment and surface water sample were collected from areas offsite. One 

groundwater sample was collected from an artesian well which is used for public 

supply. Four groundwater samples were collected from existing monitoring wells 

installed at the site. Monitoring well No. 3 was inoperable and could not be 

sampled. One composite soil sample was collected from each of the landfarming 

areas. One,. composite soil sample was collected from the jetty area. A sediment 

and surface water sample were collected from the Cape Fear River immediately 

-4-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
··I 
I 
I 
I 
I 
I 

adjacent to the site. Figure 2 shows the sampling locations and Table 1 lists all the 

sampling codes and descriptions. Figure 1 shows the sampling location for the 

background soil and water samples. 

5.2 Field Measurements 

Data collected in the field, ~.e., pH and temperature of water samples, are shown 

in Table 7. 

5.3 Sample Duplicates 

CERCLA regulations dictate that duplicate samples be offered to the current 

owners of the site. Duplicate samples were collected and reliquished to Southern 

Wood Piedmont's on-site representative. 

5.4 Analytical Laboratories 

Analyses of samples collected during this investigation were conducted by 

laboratories under contract with the U. S. Environmental Protection Agency (EPA) 

in their Contract Laboratory Program (CLP). Organic water and soil analyses were 

conducted by UBTL, Salt Lake City, Utah. Inorganic water and soil analyses were 

conducted by Wilson Laboratories, Salina, Kansas. The results are given in 

Appendix A. 

5.5 Analytical Data Quality 

The data used in this report have not been subjected to a Quality Control (QC) 

review. Use of the data should be restricted to site screening purposes only. 

6.0 DISCUSSION OF ANALYTICAL RESULTS 

6.1 Groundwater Samples 

Results of laboratory analyses of groundwater sample GW -1, collected from 

monitoring well No. 1 located in the southeast portion of the site, indicate the 

-5-
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presence of ten inorganic constituents. Two of these constituents, lead (14 ug/1) 

and zinc (40 ug/1), are priority pollutants. These results are shown in Table 2. 

Organic analyses indicate the presence of nine identified and nine unidentified 

organic compounds. Benzene (0.3 ug/1, estimated quantity) and ethyl benzene (3 

ug/1, estimated quantity) were the only organic constituents detected in this 

sample which are priority pollutants. These results are shown in Table 3. 

Pesticides and PCB's were not detected in this sample. 

Results of analyses of ground water samples GW -2, collected from monitoring well 

No. 2 located near the center of the site indicate the presence of nine inorganic 

constituents. Four of these constituents, arsenic (22 ug/1), chromium (20 ug/1), lead 

(12 ug/1), and zinc (60 ug/1), are priority pollutants. Table 2 shows these results. 

Laboratory analyses indicate the presence of fifteen identified and three 

unidentified organic compounds. Seven of the identified compounds are priority 

pollutants. These compounds are benzene (0.3 ug/1, estimated quantity), toluene (.5 

ug/1, estimated quantity), ethyl benzene (.5.1 ug/1), naphthalene (290 ug/1), 

acenaphthene {40 ug/1), fluorene (1.5 ug/1), and phenanthrene (7.8 ug/1). These 

results are shown in Table 3. No pesticides and PCB's were detected in this 

sample. 

Results of inorganic analyses of groundwater sample GW -4, collected from 

monitoring well No. 4 located in the northwest portion of the site, indicate the 

presence of eight inorganic constituents. Three of these constituents, arsenic (44 

ug/1}, lead (16 ug/1}, and zinc (40 ug/1), are priority pollutants. These results are 

shown in Table 2. 

Laboratory analyses indicate the presence of eleven identified and one unidentified 

organic compounds. Eight of the identified organic constituents are priority 

pollutants. These pollutants are toluene (16 ug/1), acenaphthene (3.2 ug/1), fluorene 

(0.7 ug/1, estimated quantity), phenanthrene (0 • .5 ug/1}, acenaphthylene (0.9 ug/1, 

estimated quantity), anthracene (2 ug/1, estimated quantity), fluoranthene (7.8 

ug/1), and pyrene (10 ug/1, estimated quantity). Table 3 shows these results. 

Pesticides and PCB's were not detected in this sample. 
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Results of laboratory analyses of sample GW -5, collected from monitoring well No. 

5 located in the northeast portion of the site, indicate the presence of five 

inorganic constituents, one of which, chromium (20 ug/1), is a priority pollutant. 

These results are shown in Table 2. Analyses indicate the presence of two 

identified and two unidentified organic compounds. None of the organic compounds 

detected in this sample are priority pollutants. Table 3 shows these results. No 

pesticides or PCB's were detected in this sample. 

Results of analyses of groundwater sample AW -01, collected from the artesian well 

located approximately one-half mile southeast of the site, indicate the presence of 

one metal, which is not listed as a priority pollutant. These results are shown in 

Table 2. 

Analyses indicate the presence of thirteen identified and two unidentified organic 

compounds. Ten of the organic constituents are priority pollutants. These organic 

pollutants are methylene chloride (37 ug/1), 1, 1-dichloroethene (1, 1-

dichloroethylene) (6.6 ug/1), chloroform (63 ug/1), 1,2-dichloroethane (55 ug/1), 

1, I, !-trichloroethane (14 ug/1), carbon tetrachloride (38 ug/1), trichloroethene 

(trichloroethylene) (15 ug/1), bromoform (14 ug/1), tetrachloroethene 

(tetrachloroethylene) (81 ug/1), and toluene (26 ug/1). These results are shown in 

Table 3. No pesticides or PCB's were detected in this sample. 

6.2 Surface Water Samples 

Laboratory analyses of background surface water sample BK-W 1, collected from 

the overflow stream from Greenfield Lake located south of the site, indicate the 

presence of five inorganic constituents. Cyanide (40 ug/1) is the only inorganic 

priority polJutant which was detected in this sample. These results are shown in 

Table 2. Laboratory analyses also indicate that five unidentified organic 

compounds are present in the sample.· No pesticides or PCB's were detected in the 

sample. 

Results of laboratory analyses of surface water sample RB-W, collected from the 

Cape Fear River from the end of the jetty, indicate the presence of five inorganic 

constituents; none of which are priority pollutants. Organic analyses indicate the 
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presence of three unidentified organic compounds. No pesticides or PCB's were 

detected by analyses of the sample. 

6.3 Soil/Sediment Samples 

Results of laboratory analyses of background sediment sarriple BK-51, collected 

from the bed of the overflow stream out of Greenfield Lake south of the site, 

indicate the presence of four inorganic constituents. Two of the constituents, lead 

(6000 ug/kg) and cyanide (430 ug/kg), are priority pollutants. The results of the 

inorganic analyses are shown in Table 4. Analyses indicate the presence of eight 

identified organic compounds, eleven unidentified organic compounds and one 

unidentified brominated compound. Four of the identified compounds are priority 

pollutants. These compounds are isophorone (80 ug/kg, estimated quantity), 2-

chloronaphthalene (24 ug/kg), flouranthene (300 ug/kg, estimated quantity), and 

pyrene (500 ug/kg, estimated quantity). These results are shown in Table 5. 

Pesticide and PCB analyses detected the priority pollutants 4,4'-DDE (P,P'-DDE) 

(7.4 ug/kg) and 4,4'-DDD (P,P'-DDD) (5.9 ug/kg). These results are shown in 

Table 6. 

Results of laboratory analyses of sediment sample RB-5, collected from the bed of 

the Cape Fear River at the end of the jetty on site, indicate the presence of five 

inorganic constituents. Two of these constituents, lead (15,000 ug/kg) and cyanide 

(225 ug/kg), are priority pollutants. These results are shown in Table 4. Analytical 

analyses indicate the presence of fourteen identified organic compounds, one 

unidentified brominated compound, and three unidentified hydrocarbons. These 

results are shown in Table 5. Analyses did not detect pesticides or PCB's in this 

sample. 

Laboratory analyses of composite soil sample JA-Cl, collected from the jetty area, 

indicate the presence of eight inorganic constituents. Four of these constituents, 

arsenic (10,000 ug/kg), copper (40,000 ug/kg), lead (12000 ug/kg), and cyanide (880 

ug/kg) are priority pollutants. The results of the inorganic analyses are shown in 

Table 4. Twelve organic constituents were detected by laboratory analyses; nine of 

these compounds are priority pollutants, two of which are different isomers of the 

same compOund. The organic pollutants are 2-chloronaphthalene (400 ug/kg, 

-8-
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estimated quantity), phenanthrene (4,400 ug/kg}, anthracene (2000 ug/kg}, 

estimated quantity), fluoranthene (15,000 ug/kg), pyrene (12,000 ug/kg), 

benzo(A)anthracene (2,700 ug/kg), benzo(B and/or K)fluoranthene (5,600 ug/kg), and 

benzo-A-pyrene (4,600 ug/kg}. These results are shown in Table 5. Pesticides or 

PCB's were not detected in this sample. 

Analyses of composite soil sample LA-C2, collected from landfarm area A, 

indicate the presence of twelve inorganic constituents. Seven of these constituents 

are priority pollutants. These constituents are arsenic (61 0,000 ug/kg}, copper 

(620,000 ug/kg), chromium (390,000 ug/kg), lead (150,000 ug/kg), zinc (75,000 

ug/kg), mercury (480 ug/kg), and cyanide (410 ug/kg). The results of the inorganic 

analysis are shown in Table 4. Results of laboratory analyses indicate the presence 

of seventeen identified organic compounds and 2 unidentified polynuclear 

aromatics. Twelve of the identified compounds are priority pollutants. These 

organic pollutants are naphthalene (1200 ug/kg), 2-chloronaphthalene (500 ug/kg, 

estiamted quantity), acenaphthylene (1500 ug/kg},- phenanthrene (5400 ug/kg), 

anthracene (5200 ug/kg), fluoranthene (25000 ug/kg), pyrene (22,000 ug/kg), benzo

A-anthracene (11,000 ug/kg), benzo (B and/or K) fluoranthene (14,000 and 12,000 

ug/kg listed for the different isomers), benzo-A-pyrene (11,000 ug/kg), and 

pentachlorophenol (4000 ug/kg, estimated quantity). These results are shown in 

Table 5. Pesticides or PCB's were not detected in this sample. 

Results of laboratory analyses of composite soil sample LB -C3, collected from 

landfarm area B, indicate the presence of nine inorganic constituents. Five of 

these inorganic constituents, arsenic (10,000 ug/kg), copper (30,000 ug/kg), lead 

(33,000 ug/kg), zinc (20,000 ug/kg), and cyanide (110 ug/kg), are priority pollutants. 

Table 4 shows these results. Fourteen organic constituents were also detected in 

this sample. Eleven of the organic compounds are priority pollutants. These 

compounds are 2-chloronaphthalene (400 ug/kg, estimated quantity), 

acenaphthylene (1000 ug/kg, estimated quantity), phenanthrene (1400 ug/kg), 

anthracene (2000 ug/kg, estimated value), fluoranthene (10,00~ ug/kg), pyrene 

(10,000 ug/kg, estimated quantity}, benzo(A)anthracene (3,900 ug/kg), chrysene 

(7100 ug/kg), benzo (B and/or K} fluoranthene (7,300 and 6,600 ug/kg for the 

different isomers), and benzo-a-pyrene (5,800 ug/kg}. These results are shown in 

Table 5. Pesticides or PCB's were not detected in this sample. 

-9-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 

Results of laboratory analyses of composite soil sample LC-C4, collected from 

landfarm area C, indicate the presence of ten inorganic constituents. Six of the 

ten inorganic constituents are priority pollutants. These constituents are arsenic 

(20,000 ug/kg), copper (60,000 ug/kg), chromium (1 0,000 ug/kg), lead (61,000 ug/kg), 

zinc (87,000 ug/kg) and mercury (450 ug/kg). These results are shown in Table 4. 

Analytical analyses detected 29 identified organic compounds, 2 unidentified 

methylphenanthrenes, 2 unidentified benzofluorenes, and three unidentified 

methylpyrenes. Sixteen of the identified compounds are priority pollutants. These 

compounds are acenaphthylene (6,300 ug/kg), acenaphthene (170,000 ug/kg), 

fluorene 070,000 ug/kg), phenanthrene (390,000 ug/kg), anthracene (170,000 ug/kg), 

di-N-butylphthalate (6500 ug/kg), fluoranthene (29,000 ug/kg), pyrene (220,000 

ug/kg), benzo(A)anthracene (130,000 ug/kg), chrysene (120,000 ug/kg), benzo (B 

and/or K)fluoranthene {48,000 and 4,500 ug/kg for the different isomers), benzo-A

pyrene (37,000 ug/kg), indeno(1,2,3-CD)pyrene (10,000 ug/kg, estimated quantity), 

benzo(GHI)perylene (9000 ug/kg) and pentachlorophenol (150,000 ug/kg). These 

results are shown in Table 5. Analyses did not detected pesticides or PCB's. 

7.0 SUMMARY OF ANALYTICAL RESULTS 

Constituents which are related to the presence of creosote (11) were detected in 

soil samples collected both on and off the . Southern Wood Piedmont site. 

Fluoranthene and pyrene, both constituents of creosote, were detected in all of the 

soil samples collected during this investigation. Anthracene and phenathrene, also 

creosote components, were found in all of the soil samples collected from the 

Southern Wood Piedmont site. Chrysene was present in landfarm areas B and C, 

and in the sediment sample collected from the Cape Fear River. Concentrations of 

the creosote components fluorene, acenaphthene, and 2-methylnaphthale~e were 

detected in landfarm area c. Naphthalene was found only in landfarm area A. 

Monitoring well No. 2, located in the center of the site, contained concentrations 

of naphthalene, acenaphthene, fluorene, and phenathrene; all these compounds are 

components of creosote. Monitoring well No. 4, located in the northwest portion of 

the site, contained concentrations of acenaphthene, fluorene, anthracene, 

fluoranthene, phenanthrene, and pyrene. 

-10-
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Pentachlorophenol (PCP), used as a wood preserving agent, was detected in 

landfarm areas A and C. No pentachlorophenol was detected in the water samples. 

Concentrations of chromium, copper, and arsenic, a result of the chromated copper 

arsenate (CCA) wood preserving process, was detected in both soil and water 

samples. Chromium was detected in landfarm areas A and C and in groundwater 

samples collected from monitoring wells No. 2 and No. 5. Concentrations of 

copper and arsenic were detected in the composite soil samples collected from the 

jetty and the three landfill areas. Groundwater samples collected from monitoring 

wells No. 2 and No. 4 also contained concentrations of arsenic. 

Concentrations of constituents detected in composite soil samples collected from 

landfarm area C are generally higher than concentrations found at other locations 

in the site. Landfarm area C was a region of the site where wood treatment was 

performed. Spillage and leakage of preserving agents during wood treatment 

probably resulted in the higher concentrations observed. 

The artesian well located southeast of the site contained a suite of organic 

compounds which were not found in samples collected from the site. These 

constituents include 1,1-dichlorethane, 1,1,1-trichloroethane, chloroform, carbon 

tetrachloride, and trichloroethane. The direction of ground water flow and the 

compounds identified make if unlikely that the contaminants in this well originated 

from the Southern Wood Piedmont. The well supplies water to a fountain which is 

open to public use. 

The background sediment sample, collected from the bed of the stream flowing 

form Greenfield Lake, contained concentration of the pesticides 4,4'-DDE (P,P'

DDE) and 4,4'-DDD (P,P'-DDD). These were the only pesticides detected during 

this investigation. Analyses also indicate the presence of pyrene and fluorene in 

this sample. 

The progress of the landfarming technique for reducing concentrations of the wood 

preserving agents should be monitored. In this manner the effectiveness of the 

procedure can be determined and alternatives can be implemented if required • 
• 

Care should be taken to prevent soil runoff into the Cape Fear River during tillage 

-11-
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of the landfarm areas Berms or other erosion barriers are possible solutions for 

preventing contaminated soil from migrating into the Cape Fear River. 

Landfarming should allow the degradation of the contaminants and not promote 

contaminant migration. 

8.0 METHODOLOGY 

All sample collection, sample preservation, and chain-of-custody procedures used 

during this investigation were in accordance with the standard operating 

procedures as specified in Sections 3, 4, and 6 of the Water Surveillance Branch 

Standard Operating Procedures and Quality Assurance Manual (Draft); United 

States Environmental Protection Agency, Region IV, Environmental Services 

Division, August 1980 and all revisions to the SOP addressed in the following 

correspondences: 

Blackwell, P. (October 21, 1983) Changes in Sampling Procedures. 

Lair, D. (September 10, 1984) Solvents Used to Clean Sampling Equipment. 

Wilson, c. (December 14, 1983) Region IV Sampling SOP Revisions. (ESD, 1980). 

All laboratory analyses and laboratory quality assurance procedures used during 

this investigation were in accordance with standard procedures and protocols as 

specified in the Analytical Support Branch Operations and Quality Assurance 

Manual; United States Environmental Protection Agency, Region IV, Environmental 

Services Division; April 1982, or as specified by the existing United States 

Environmental Protection Agency Standard procedures and protocols for the 

contract analytical laboratory program (ESD, 1982). 

-12-
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SWP*-BK-Wl 

SWP-BK-51 

SWP-GW-1 

SWP-GW-2 

SWP-GW-4 

SWP-GW-5 

SWP-RB-W 

SWP-RB-S 

SWP-JA-Cl 

SWP-LA-CZ 

SWP-LB-C3 

SWP-LC-C4 

SWP-AW-01 

TABLE l 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

SAMPLE CODES AND DESCRIPTIONS 

Surface Water sample collected from overflow 
stream from Greenfield Lake south. of the site. 

Sediment sample collected from above 
location. 

Groundwater sample collected from onsite 
monitoring well/11. 

Groundwater sample collected from onsite 
monitoring well/12. 

Groundwater sample collected from onsite 
monitoring well /14. 

Groundwater sample collected from onsite 
monitoring well 115. 

Surface water sample collected at end of jetty 
from Cape Fear River. 

Sediment sample collected from above 
location. 

Composite soil sample collected from jetty 
area. 

Composite soil sample collected form 
landfarm area A. 

Composite soil sample collected from 
landfarm area B. 

Composite soil sample collected from 
landfarm area C. 

Groundwater sample collected from artesian 
well, (public supply). 

* SWP: Code short for Southern Wood Preserving. This designation will not be used in 
the narrative report. 
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SWP-
BK-Wl 

Arsenic* 
Chromium* 
Lead* 
Zinc* 
Aluminum 500 
Manganese 20 
Iron 680 
Sodium 10,000 
Potassium 
Cyanide* 40 

* Priority pollutant. 
Material analyzed for but not detected. 

TABLE 2 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

INORGANIC ANALYSES 
WATER SAMPLES 

in ug/1 

SWP- SWP- SWP-
GW-1 GW-2 GW-4 

22 44 
20 

14 12 16 
40 60 40 

4,800 7' 100 3,500 
2,000 1' 100 300 

91,000 46,000 17,000 
2,300,000 9,000 1,400,000 

14,000 6,000 49,000 

SWP- SWP- SWP-
GW-5 RB-W AW-Ol 

20 

5,700 1,000 
150 130 

5,300 2,400 
15,000 930,000 6,000 

36,000 
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Methylene Chloride* 
1, 1-Dichloroethene( l, 1-Dichloroethylene)* 
Chloroform* 
1 ,2-Dichloroethane* 
1, 1,1-Trichloroethane* 
Carbon Tetrachloride* 
Bromodichloromethane 
Trichloroethene(Trichloroethylene)* 
Benzene* 
DibromochJoromethane 
Bromoform* 
T etrachloroethene(Tetrachloroethy lene) * 
Toluene* 
Chlorobenzene* 
Ethyl Benzene* 

Methyl Butyl Ketone 
Propene 
Acetone 
Chloromethylpropane 
Methyl Ethyl Ketone 
1 Unidentified Compound 
Naphthalene* 
Acenaphthene * 
Fluorene* 

TABLE.J 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

ORGANIC ANALYSES 
WATER SAMPLES 

in ug/1 

SWP- SWP- SWP- SWP-
BK-Wl GW-1 G\V-2 GW-4 

0.3J 0.3J 

5J 16 

3J 5.1 

7J 7J 
5J 

500 1,000 
3JN 

30 
4J 30JN 

290 
40 3.2 
15 0.7J 

SWP SWP- SWP-
GW-5 RB-W AW-01 

37 
6.6 

63 
55 
14 
38 
60 
15 

38 
14 
81 
26 

23 
26 

-



TABLE 3 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 
ORGANIC ANALYSES 
WATER SAMPLES 
in ug/1 
PAGE2 

S\VP- S\VP- S\VP- S\VP- S\VP SWP- S\VP-
BK-\Vl G\V-1 GW-2 G\V-4 G\V-5 RB-\V AW-Ol 

Phenanthrene* 7.8 0.5 
Acenaphthylene* 0.9J 
Anthracene* 2J 
Fluoranthene* 7.8 
Pyrene* lOJ 
Protect 8JN 
Pro me ton 50JN 
Tetrahydrodimethylpyranone 20JN 

methylheptanol lOJN 
C5 Alkyl Benzene 7JN 
Dibenzafuran 14 8 
2-Methyl Naphthalene 18 
C3 Alkylbenzene lOOJN 
Benzothiophene 20JN 
Nitrocarbazole lOJN 
Tribromophenol lOJN 

8 Unidentified Compounds lOOJ 
3 Unidentified Compounds 30J 30J 
2 Unidentified Compounds lOJN 20J 

5 Unidentified Compounds lOOJ 

* Priority pollutant. 
Material analyzed for but not detected. 

J Estimated quantity. 
N Presumtive evidence of material. 
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SWP-
BK-Sl 

Arsenic* 
Copper* 
Chromium* 
Lead* 6,000 
Vanadium 
Zinc* 
Mercury* 
Aluminum 1,700,000 
Manganese 
Calcium 
Iron 930,000 
Cyanide* 430 

* Priority pollutant. 
Material analyzed for but not detected. 

TABLE 4 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

INORGANIC ANALYSES 
SOIL/SEDIMENT SAMPLES 

in ug/kg 

SWP- SWP-
RB-S JA-Cl 

10,000 
40,000 

15,000 12,000 

750,000 2,600,000 
20,000 40,000 

. 4 ,ooo,ooo 
1,400,000 4,800,000 

225 880 

SWP- SWP- SWP-
LA-C2 LB-C3 LC-C4 

610,000 10,000 20,000 
620,000 30,000 60,000 
390,000 10,000 
150,000 33,000 61,000 
20,000 
75,000 20,000 87,000 

480 450 
4,300,000 2,100,000 1,700,000 

100,000 52,000 50,000 
12,000,000 6,300,000 2,000,000 
12,000,000 5,800,000 6,600,000 

410 110 
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Naphthalene* 
Isophorone* 
2-Chloronaphthalene * 
Acenaphthylene* 
Acenaphthene* 
Fluorene* 
Phenanthrene* 
Anthracene* 
Di-N-Butylphthalate* 
Fluoranthene* 
Pyrene* 
Benzo(A)Anthracene* 
Chrysene* 
Benzo(B and/or K)Fluoranthene* (1) 
Benzo(B and/or K)Fluoranthene* (1) 
Benzo-A-Pyrene* 
lndeno(l,2,3-CD)Pyrene* 
Benzo(GHI)Perylene* 
Pentachlorophenol* 
Dimethyheptanone 
Hexadecanoic Acid 
Acetyloxyhexanone 
Dimethylfuranone 

TABLE .5 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

ORGANIC ANALYSES 
SOIL/SEDIMENT SAMPLES 

SWP
BK-Sl 

80J 
24 

300J 
50 0J 

IO,OOOJN 
20JN 

2,000JN 
8,000JN 

in ug/kg 

SWP
RB-S 

60J 
19 
30J 

70 
70J 

350 
300J 
78 

160 
110 
100J 
90J 

2,000JN 
5,000JN 

SWP
JA-Cl 

400J 

4,400 
2,000J 

15,000 
12,000 
2,700 

5,600 
5,600 
4,600 

SWP
LA-C2 

1,200 

50 0J 
1,500 

5,400 
5,200 

25,000 
22,000 
11,000 

14,000 
12,000 
11,000 

4,000J 

SWP
LB-C3 

400J 
1, OOOJ 

1,400 
2,000J 

10,000 
lO,OOOJ 
3,900 
7' 100 
7,300 
6,600 
5,800 

SWP
LC-C4 

6,300 
170,000 
170,000 
390,000 
170,000 

6,500 
29,000 

220,000 
130,000 
120,000 
48,000 
4,500 

37,000 
IO,OOOJ 
9,000 

150,000 

(1) For Benzol(B and/or K)Fluoranthene, there is no distinction on laboratory data sheets between the two isomers, the above data could 
represent total concentrations for the two isomers or replicate concentrations of one isomer. · 
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TABLE 5 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 
ORGANIC ANALYSES 
SOIL/SEDIMENT SAMPLES 
in ug/kg 
PAGE2 

Dibenzofuran 
Tetrahydrodimethylpyranone 
Benzo(J)Fiuoranthene 
Dimethyltetrahydropyran-2-one 
Benzo(GHI)Fiuoranthene 
2-Methyl Naphthalene 
E thy lideneindene 
Dimethylnaphthalenes 
Xanthene 
Methy1dibenzofuran 
Methylfluorene 
Dihydronapthafuran 
Cyclopentaphenathrene 
Benzo(B)Napthothiophene , 
11 Unidentified Compounds 
1 Unidentified Brominated Compound 
3 Unidentified Hydrocarbons 
2 Unidentified Polynuclear Aromatics 
2 Unidentified Methylphenanthrenes 
2 Unidentified Benzofluorene Compounds 
3 Unidentified Methylpyrenes 
Fluor a trichloromethane 
Pinene 
Trimethylcyclohexanone 

* Priority pollutants. 
Material analyzed for but not ~etected. 

J Estimated quantity. 
N Presumptive evidence of material. 

SWP-
BK-Sl 

200,000J 
5,000J 

SWP- SWP- SWP- SWP- SWP-
RB-S JA-CI LA-C2 LB-C3 LC-C4 

300J 900J 300J 110,000 
7 ,OOOJN 
3,000JN 6,000JN 4,000JN 40,000JN 

8,000JN 
4,000JN 

16,000 
10,000JN 
20,000JN 
20,000JN 
40,000JN 
20,000JN 

8,000JN 
70,000JN 
40,000JN 

30,000JN 
10,000J 

5,000J 
70,000J 

IOO,OOOJ 
60,000J 

IOJN lOJN . 7JN -
6JN 
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4,4'-DDE (P,P'-DDE)* 
4,4'-DDD (P,P'-DDD)* 

* Priority pollutant. 

SWP
BK-Sl 

7.4 
5.9 

Material analyzed for but not detected. 

TABLE 6 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 
PESTICIDES AND PCB ANALYSES 

SOIL/SEDIMENT SAMPLES 
in ug/kg 

SWP
RB-S 

SWP
JA-Cl 

SWP
LA-C2 

SWP
LB-C3 

SWP
LC-C4 
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Sam~le Code 

BK-W1 

GW-1 

GW-2 

GW-4 

GW-5 

AW-Ol 

TABLE 7 
FIELD MEASUREMENTS 

SOUTHERN WOOD PIEDMONT 
WILMINGTON, NORTH CAROLINA 

Time* ~H (S.U.) 

0950 7.5 

1045 5.85 

1335 6.4 

1440 6.85 

0940 5.85 

1645 7.8 

... All measurements taken on January 7, 1985 • 

Tern~. oc 

10 

16 

17 

16 

14 

13 
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CITYI WIL~lNG~U~ STATEI UC 
STATION 1 1 0fl SWP•AW•Ot 
STUR~T STPf ON NUl 

SAHPLE CULL~CTIONI STARt hATE/TJM~ OS/07/115 
8AtotPLE CUJ,J..foCTlrJr-11 STOP llATI..:ITTo!E 00/00/00 

CIILL~CT~U MYI ~ HANSfN R~C~IVFO fRIIMI 
SAMPLE HEC'DI OATE/TI~E 00/00/00 RECIO RYI 
SEALED I 

CHEM18TI MA~ CHE~ISTI 
ANALYTICAL M£THUDI 

-

CASE NO•I )454 UPG SAMPL[ HOI DA6~7 lNORG SAMPL~ N0 0 1 MUA419 
CONTRACT LAl40R4TIJHY(OHGI'i~TCll II~TL 
COI'ITHACT LAHURATUHYCINURGA"lC)I ~ILSON 

ltt:MARI\1 
REMARK I 
SAMPLE LUG VEHIFI~» KYI PtK 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - --- - -
•••••ANALYTICAL RESULTS••••• 

HI::~ULTS UNITS PAHAM~TtR 
0 0 UlU MG/L CYANIUE 

- - _' __ 

:iTUt<t:l' 
oono 



-~-!-!- - - - -
SAHPioE ANO AriA! YSIS MANAGF.MEN'f SYSTEM 

FPA•FSO,HFG IV 

OJ/2b/85 

.ATHENS Gto'OHGIA 

SP~CIFIED ANALYSIS 
DATA REPORTING SHEET 

WATER 

PRUJtCT Nil I 8~•04S PROGHA~ EtEM~N11 NSF 
SOURCt: I SII~TH J. WOOl) PIEDMONT 
ClfYI toiiLMlNGTilN STATEI tiC 

5TAT10N l 1Ufl S~P•HR•W 
5TUH~T STAf ON ~01 

bAMPLF. Cl•loLio:CTIUNI START 111\Tt;/TTM~: Ol/117/8!i 
SAMPLE CUL~~CTIONI STOP DATE/TJ~r 00/00/00 

CIILI.FCn:u ttY I U IIANSt.N J4ECI!: t Vf:IJ t'Jolm•l 
5AMPI,r. PEC'nl llATI!:ITlMI!: 00/00/00 llt:C 1 D tHI 
St' A 1.t;lll 

CH~MlSTI M~~ CHt;~ISta 
ANALYTICAL M!T~O~I 

-

CASF. NO 1 J4!14 URG SAMPL .. NOI 1'1Afl5h INnHG SAMPLt; Nll 1 1 MUA4111 
CONTHACf LAHilHATURY(ORGAIUC) I IIHfl. 
CUNTHACT LAHUIIATOHY(lNORGANICll WILSON 

R!MAHI<I 
RE,.AHKI 

DATA VERiflEO HXI MAW 

***REMAHI\5*** 
TillS DATA ttAS NUT RP:F.I\I Sllf4JF.CTEO Til .A CJC REVIEW, 
VAIA SHOULU b~ LI~ITED TO SIT~ SCRE~NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - -
*****ANALYTICAL RESULTS***** 

RE~ULTS UHlTS PARA~KT~R 
o,OtU ~G/L CYANIVF. 

- - -·-· 
::illJHt,;'l 
uunu 



-~-~-;- - - -

0312b/IIS SPFClfJ~O AhALYSJS 
OATA HEPORTI~G 5HE~T 

WATER 

I'IHl,Jt.r.T 1\111,1 85•tl4tl PROtiHAM ~;L~I"1f.U11 Ns•· 
SOURCI:' I briUTI1f WIJOLJ ., U.llf'lllNT 
ClTYI WILI'lli'IG (J'I STATI::I tiC 

STATtn~ l!ofa· SWP•~K•Wl 
STU~tT St~T UN NUl 

SAI'IPL•: CULLFC'rlON I START llA'rE/TT ro4F 111/IIIUH!> 
SAMPLE CULL~CTlONI STOP IIATEITJ~E Q0/00/00 

-

CULL~CTEV HYI H HANS~N A~C~IVfD FNO~f 
SAMPLF Rt.C'OI bATE/TIME 00/00/00 RI::C D HYI 
SEAioiWI . 

CHI::~ISTI MAW CHEMISTI 
ANALYTICAL MI::THOPI 

-

CAS~ ~U I J454 OAG SAMPioF NrJI OA41:14 INI'lNG SAJo'PLt. IW, I I~IIA47.U 
CUNTIUCf LA~rtRATURY(ORGA~ICl I IIR rr, 
CONTHACT LAHUHATORY(lNORGANICll ~ILSn" 

RErHHKI 
HI::MARK I . 

SAMPLE LUG VI::RlFlELJ HYI PL~ OATA VE~lfJiO RVI MAW 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - - - -
*****ANALYTiCAL HI::SULT~***** 

A~.~Wl.'fS UN ITS PAHAPI~"'n:H 
0 0 04 M~/L CYAUIUE 

- - -
l:i'l"IIHt.l 
uul~o 

-



-·- - - - - - -

SA'~l-'1,1:: •.Uol 85Cfl274 

'RU,JE:r.r NU._r Y5•ll41s P~lJGH ~~~ EJ,~ME'tiT I Nst• 
JOURC~I SUuTh~ ~OOU PI~DMONT 
:ITY I WlLMlr.Gl'IJN STA1'EI flC 

iTATlON llUfl SwP•Gw•t 
iTURtT 81 t ON MUI 

iAHPL~ CUL~I::CTlONI START nATE/TIME 01/07/HS 
iAMPLE CUL~F.CTlO~I STOP OATE/TT~F 00/00/00 

:o~tECTfO ~YI ~ HA~S~~ REC(TVFP FROMI 
iAMPLF RtC'~I ~ATE/11M~ 00/0Q/00 H~C 1 D BVI 
iEIILEill 

:HEHISTI MA" 
'NALYT!CAL MlTHUDI 

-

:A:;~: NO I J4~4 IIHG SA.'If'[,~· IIIII 114,4fl {l'mNG SAMt'l t IUlo I MVA415 
•llNTHAc'f LAtHIHA'I'IIHY CntH;ANIC I I unTJ, 
~UNTHACT LAHUkATOHl(lNORGANlC)I wiLSO~ 

tt:MAHK I 
tEMA~K I 

;AMPLI:: LUG V~RlFIEU BYI PLK SAMPLE DATA Vl::~lflRO HYI HA~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
Rr.:~UI,TS 

lOU 
2011 
~II 
:lllUIJ 
]II 
211 
)Oil 
tllU 
JOU 

~· 20U 
14 
60U 
btl 
40U 
~ill 
Nil 
Nil 
7011 
lOU 
NA 
40 
NA 
o.211 
41100 
200(1 
80 
4R 
91 
210 
14 

- - - - - - - -
*****ANALYTICAL H~~ULTS***** 

""'ITs ~r.J.o.MJ.o.N r 
ti(,;IJ, :;JI,vt.H 
11(,/L AHSfNIC 
IIG/L· hiiHON 
IIG/L hAHlUJo4 
IICi/L HF.HYLL1UI4 
IIG/[, CAV"' 111M 
ll(i/L COhALT 
IIG/L CHHII141UM 
IIG/1, CIIPI'J::H 
llli/L '"IILYblli:.~UM 
IIG/1, t.ICKt:L 
IHi/L LE:Ail 
ll(i/J, A'lTlMilNY 
IIG/L S~LENIUM 
llli/L TlN 
IIG/L STRONTIUM 
11(.;/L T~LLUHIU~ot 
IIG/L TITANIUM 
llli/L THALLIU" 
IIG/L VANAUIUM 
IIG/L YTTJilUM 
IJG/[, ZINC 
IHj/L ZIHCUNlUM 
UG/L Ht:HCIJHY 
IICi/L AI.U141NUH 
UG/L HAhGAMtSE 
HG/L CALCIUM 
~GIL MAGN~SIUM 
~GIL IliON 
MG/l. 8ClOIUirt 
MG/l. POTASSIUM 



-j- -·- - - -

Mfo:TALS 
OATA HF.POHTIIIIG SH~ET 

WATER 

SAMPLE Nfl 0 t 1:15r.67.7S 

1-'HUJF.:CT Nrr,z 1:1~••141:1 PIWGiUM F.T,EMI::Il11 IJSF 
sou~c~a snuTHf wunu Pt~n~n~T 
ClTYI ~lLMlhG UN STATEI ~C 

STATION 1 1 Ufl SWP•GW•2 
3TUH~T Sf~f ON NUl 

SAMPL~~ C'ULL•I-:CTUINI S'fAHT IIATI!:ITI"~: tlt/07/IIS 
SAI'IPLF: CUl.t.~;CTIIIrH STOP OATt:ITIMF- 00/00/00 

-

Cllt.LEC'Tt:ll UY I H tiANSEN lli!:CE IV ED f'RO"'f 
SAMPL'. REC 'Ill DATE:/TIMt: 00/00/00 Rt:C D HYt 
SF..",EOI 

CHE1o1lSTI lo1Aw 
ANALYTICAL ~~THOU& 

-

C:ASr. tWf I 3454 tlH<i SIIIIIPLf.' Nil I 04647 INOHG :iAr•I'U. NUo t MLJA41 b 
CllNTkAC LII~OkArORY(ORGA~JC)t UijTt 
CONTkACT LAHUHATOHY(INURGANIC)t ~ILSON 

H~'I'IARIC I 
Kt:I'IAHK I 

SAMPLE LUG VfRIFIEU BYI PLH SAMPLE DATA VlRlflEU ~YI MAW 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
Rt::~IJLTS 

tnu 
27. 
Nil 
20011 
311 
211 
JOU 
20 
lOU 
Nil 
201J 
12 
60U 
bll 
40U 
Nil 
Nil 
Nil 
1nu 
lOU 
IIIII 
bO 
NA 
012'J 
7 00 
lt 00 
35 
8 
4fi 
9 
6 

- - - - -· - - -
*****ANALY1ICAL kF:SULTS***** 

liN J'rS t:l.t:Mt:NT 
llli/L SILIJt;H 
IIG/L ARSEIUC 
IICi/t. tHlHON 
IIG/t. bAHIU'4 
IIG/L bEkYLLIUM 
IIG/L CAU"'llll'l 
llti/1, COI\At.T 
IIG/L CIIHUI'IIUM 
rrc;11, cnppt;H 
liG/L hlll,Ytsllt;NUH 
IIG/t. NICK~L 
IJG/L l.F.AU 
llti/L ANTI1'4llNY 
IIG/L SF.L~NIUM 
IHi/L TIN 
liCi/L 5TRIJNT1UM 
llti/1, T~LLURlUM 
IIGIL TITANliJM 
IIG/L THALLlUI'I 
IIG/1, VANADIUM 
UG/L YTTRIUM 
I HilL ZT NC 
IIG/L ZIRCOtfiUH 
llli/L MERCURY 
IICi/l• AI,UMlNUM 
UG/L MANGA~~S~ 
MG/L CALCIUM 
~GIL MAGNESIUM 
MG/L IRON 
Mli/L 50DIU14 
MG/L POTASSIUM 



-i---·- - - -

OJI2b/1!5 ,..~··r11r.s 
DATA kf.PORTI~G S~EEf 

WATt:P 

- -

SAHPL~ tYP~I ~ONW~ 

PHOJE('T P.ll~l tl!l•04b PIHIGHAM ~;t.t.r-~t:Nfl Ns•· 
~7~~~p,;~I~2~~Utu~IJI)D PTt:OMONT STAn. I IIC 

STATI~N llllfl S•P•G~•4 
5TURtT ST f ON NOI 

SA~P~~ COL~FCT~O~I STA~T OATEITJMY 011~7/B~ 
SA~PLE CULLECT U~l STOP nATt:ITI~~ 00/00100 

cnt.r,~::cn:tJ ttYI ~ 11ANS~:I'<j. ll~:r.~:rn:u n~nr•a 
SAMPLE H~CIOI UATEITl~~ 00/QOIOO »~CIO ~~~ 
SF. A LED I 

CHt:~ISTI 1<1Aio 
A~ALXTICAL ~~TiiOUI 

CASt. IJO I HH I)R(i .SAMPLP Nil I 04,411 lNONG .'SAMPLt. IIOo I MIJA4S 7 
CUNTHI\Cf LAHURA fOkY(IJRGA'iTCll IJf\tt, 
CONTHACT LA~OHATOHY(1NUH~ANJCll wtL~ON 

REMARK I 
HEMARI<t 

SAI'IPLE lUG Vt:Hif'lEU MYI Pf,;i SA~PLE DATA V~HlFlF~ ~YI MA~ · 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
P!!:~UUS 

tOU 
44 

~· 200U 
Jll 
211 
JOU 
lOll 
lOU 
NA 
20U 
16 
bOU 
bit 
40U 
NA 
jj" 
NA 
7tHJ 
lOU 
"" 40 
Nl 
o.2u 
]')00 
]00 
flf\ 
lfiO 

lloo 
49 

- - - -
*****ANALYTICAL HESU~TS***** 

llt.l1'S 
IICi/L 
II GIL 
II Iii~ 
II GIL 
II GIL 
UGIL 
11CiiL 
II GIL 
IICi/f, 
llti/L 
llliiL 
I HilL 
IIGit. 
II GIL 
II GIL 
tllo/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
ll(i/1, 
II GIL 
UGIL 
11GIL 
MG/L 
"'li/L 
f.IG/r, 
MG/L 

t.LJ!:MENT 
SlJ,V~R 
ARSEIIlC 
tiOROk 
HAHIU11 
bt:H YLLl U14 
CADMIUM 
COHALT 
CHHO,..IUH 
CllPPt.H 
HOLYI!Ilt.NUM 
NlCJ<t:t. 
LP.:An 
Att1· I Mil,.. Y 
SP:t,tNIUfol 
TIN 
liTJ.IONTlUM 
n:LLURlUM 
TITANIUM 
THALLIUM 
VANADIUM 
YTTRIUM 
ZINC 
ZI tiCIJN 1 UH 
tlf:NCUR'W 
AI,UiollNUM 
MANGANt:St: 
CALC 111M 
MAGNJ::SlUM 
IRON 
SnOIU't 
POTASSIUM 

- - - -



_;_._ - - - - -
SAMPL~ ANU ~NALY~t~ ~ANAGlMl~t SYST~~ 

rPA•t:SiltREG IV 
ATHF.NS GF.ORGIA 

Oll2b/85 MF:TALS 
OATA HEPOHTING SH~~~ 

loiATER 

SAMPL~ ~n,1 H~Cb27J 

PHUJ~CT NO I 85•04~ PHUGHAH ELt~FNTI NSF 
SOIJRCF:I SO~TH.t WIJOil Pilm"ONT 
CITYI WlLMl~GTUN STATEI NC 

S'rATlllN lll)f& SWP•GW•5 
STURE1 ST t ~~ NUl 

SAMPL~ CULLF:CTJUNI START OATE/TIH~ Ot/07/85 
SA~o~PLE ('lJ(,t;~:CTlO!il STOP OATE/TJMF. 00/00/00 

CIJt.Lt;C"T~:u tiY I ll IIANS~:N PEC:~ IV Ell t'RI•"' f 
SAMI'L~: REC I I' I IIA"rF:/TlMf; 00/00/00 Rt.;C" D AU 
S~: AL~:I' I 

CHt.l'1.15l'& '"I\"' 
ANAI,'tTICAL ~tt.1'1101JI 

-

CA:H: ~10 1 )4~4 IIRG SIIMPI,E !1111 fl4b4'i IllOHG SAJo'l'l.l tm,l 1'LIA4t 4 
CIINTH Ac:f LAilUHATtJRY ( IIIH:AN JC) I IIJ•TI· 
COI'fT~~C'r t.AHURATtliiYI JNIIRGAI;IC:l 1 I'IJI,S(IU 

HettAHK I 
Hft~/1"1( 1 

SA11Pl·f: LUG Vt.Hlt'Jf:U HYI lll.ok 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
Rll'lll(,'fS 

lOU 
20U 
IIA 
20011 
)II 
211 
JOU 
20 
lOU 
lilA 
20U 
411 
t10U 
btl 
40ll 
NA 
NA 
NA 
701J 
lOU 
Ill 
20U 
IIA 
o,~~~ 
5 Oil 
t'IU 
47. 
211 
hl 
211 

- - - -:- - -
*****A~ALYTlCAL HE8ULTS***** 

IINITS l::loEMt:NT 
IIG/L SILHH 
II (ill. AHSJo:rc lC 
IHi/L ti!IHON 
llli/L bARIUM 
IJ(i/L l:lf.~YLLlUM 
llli/L C!AilMIII .. 
llti/J, COHALT 
IJG/L CHROMIUM 
IIG/L CllPPt:R 
IIG/1. MCJLYtlllt;NUI4 
IIG/L NICI\t:L 
llti/lo LEAD 
IIG/L ANTIMONY 
IIG/L s~:LENlUio' 
llli/1, TJN 
IIGIJ. ST!Hlti'rlllM 
IIG/L H:(,I,UR J liM 
IIG/L 1'l'l'AN1UI1 
IIG/L THALLIUM 
UG/L VANAOIU14 
IIG/1. YTTRIUM 
IICi/lo ZINC 
IHiiJ, Zl HCUIIJUM 
IIG/L Mf:HCUR~ 
IIG/L AI.UHJNUI4 
llli/L MANGANt::it: 
HG/L CALCIUM 
MG/L MAGNt:SlUH 
HG/L IliON 
IIIG/L 80DlUM 
MG/l; POTASSIUM 



-~- - - - - -

Ol/2o/K5 

SAMPL~ N0 1 1 S5Cb270 

I:'RllJF.Cf Nll_._l 11~•0411 PIIOGRAM ELI::"'ENTI ~s•· 
SOURC~I SOuTHL ~000 PI~O~ONT 
CJfYI ~lLMlNGTllN STA~EI ~C 

STATlON Jl~fl 5~~-~~~·01 
STO~ET 51 r U~ NUl 

SAMPL~! CULLFCTlONI START ltATt::/TT"~~: Ot/Ul/85 
SAMPLE CULLECTIO"I STOP OATE/TIM~ 00/00/00 

-

COLfoECtt:o tiYI IS HANSt:N llf .. CElVEil fRIJMI 
SAMPLE R~Ctna OATE/TI~~ ~0/00/00 RlC 1D ~YI 
SEALEr> a 
CHt::lllf;TI MA"' 
ANALrTICAL ~ETHOUI 

-·-

CAS~ NDol J454 ORG SAMPL~ NUl OA~S7 I~OHG SA~PLE NO,I A~A4t9 
COriT!lACT LAHOPATIIRYOJkGA~IIC)I IIIITL 
CllNT~ACT LAAORATU~Y(IN~RGANlC)I WILSON 

R!:HAIH< I 
HEHARKI 

SA~PLE LOG VERIFIED BYI PL» SA~PLt:: DATA V~PiflfO HYI ~Aw'· 

***lll::MA!fi(S••• 
TillS OA'fA t1A5 Ntl'f Hn;N Stiii.IH!"rrl'l 1ll A UC Rt::VHw, 
OA'fA StHlULU HI': LIHJTIW Til SJTF SCkl:.~:tllNG, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
llE~liJLT S 

tno 
211U 
rU 
20UIJ 
]II 
211 
]II II 
liiU 
IOU 
NA 
20U 
411 
60U 
611 
40U 
NA 
Nft 
NA 
lOU 
tnu 
I'< A 
20ll 
NA 
0,211 
2n011 
11\U 
41 
211 
0 1 1U 
b~O 
211 

-·- - ---
*****A~ALYTICAL Ht::~ULTS••••• 

IINJTS 
IIG/L 
IJ(j I L 
II GIL 
llli/L 
ll(i/L 
llli/L 
IJG/L 
IIG/L 
IIG/L 
IIG/L 
IH.i/L 
II GIL 
II GIL 
IIG/L 
IIG/L 
liG/L 
IIG/1, 
111>/L 
111.1/L 
II GIL 
IIG/1, 
IJG/1. 
tlli/L 
llti/L 
IIG/L 
llli/L 
lo41.i/L 
lo4G/L 
P4G/L 
MG/t. 
~l.i/L 

t:;I,E;Mt:~T 
StLVt:R 
AHSF.I'flC 
llOHON 
tiAHlU~ 
H~:HYLLlUM 
CAUMllltoot 
CIIHALT 
CtlHOMIUM 
CIWPt:H 
11!lLYt1Ut:NUI'I 
~ICI(t:L 
LEAD 
ANTIMIJ~Y 
s~:LEN tUM 
TIN 
bTHfJNTlUh 
T~:I,LUR 111M 
Tl1"AI'flUM 
TlillLLIUM 
VANAOIUM 
YTTIUUM 
ZINC 
ZIHCUNlUM 
l'tt:HCUHY 
AloUI'IIHUio4 
MANGArltSt. 
CALCIUM 
,.At;NUIUM 
lHIJN 
SODIUM 
l'OTASSllJM 

- ·-~-



_;_,_;_ - - -

03/2il/115 

~~U.IEC"T "0,1 115••>411 Pl"llr:!lAiol ~:t,E"~Ftlll NSf 
SIJUHCF.I S01JTI1, WIJI)ll PH;Oo!ONT 
CITYI WIL~lNGTU~ STAT~I ~C 

STATIIIN I u 1 5"1"•Htl•ll 
STU~~T ~tltfUN ~01 

SA~rPU. CCJI,LFC:T(WII STAH1' OATU'fP••: · 111/ll71~!l 
SAMPL~ C~LL~CTIONI STOP ~AT~/TJN€ 1 00/00/00 

-

CllLt.t.r.nll UYI 11 ttAr,:H.~• IH:n:IVEil ~·Hm!l 
5Ar1PL~ IH.l"'l'l OAn:/Tll'll:. &Jil/11&1/0il IH:CIIJ 11'il 
St:AL~;III 

:HI:.<~ 1511 ~~~~~ 
ANAI,YTJCAL "'~Ttillltl 

-

:AS!: Nil I J454 11~1; .SAHPio"' ' 1&11 l'lllh~h Il'inHc; SM•I't t: hlle I I~IJA4111 
~OI'tTHACf LtiJIIIHATilA1(L1RGAt;JC) I IIH1'1. 
~ON'JHIIC1 LAHUHA'rukY ( JtlrJHGA•~TC) I IIILSUN 

Ht:I'IAHIII 
REMA"KI 

SAMPLE LuG V(kl~II:.IJ 11YI PLb 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
A ~. ::;u 1.'1' S 

lOu 
:2011 
Nil 
20011 
]II 
:lll 
]Oil 
JOU 
IOU 
IHI 
20U 
411 
bOU 
bll 
4011 
r• ~ 
rill 
'• ~ 
1411 
lOll 
N/1 
20IJ 

''" o1 :lll 
tnOO 
110 
4t 
100 
21 4 
9,0 
j(, 

- - - -
*****ANALYTICAL k~SULTS***** 

llr..Us 
ll(j/J, 
lll./L 
II <ill. 
II GIL 
llli/L 
llli/J, 
111,/J, 
lll./L 
llli/L 
IJ(j/ •• 
llli/t, 
III.!L 
IIG/J, 
11(,/1, 

llli "· llli/J, 
llli /1, 
llli/L 
llli I L 
llli/ L 
llli/L 
IIG/L 
IJG/L 
llli/L 
IJG/L 
11<1/L 
~li/L 
r~li/L 
1-'G/J, 
t-11./L 
~IG/L 

Uf:Mt:N'I 
SIJ,V~:H 
AfiSI!NlC 
tHIHON 
~A((lUM 
IH'~YLL11111 
CAUMliiM 
Cllli AL'f 
CIIHOMliJM 
CoiPPt:fl 
1'1111, 'il1llt.hUI"' 
"ll'Kt:L 
Lt:AD 
A'iTIMOr.Y 
St'L.I!N I Uf'tl 
1' IN 
bTf41)111'1UM 
n:t.t,UtllllM 
Tl1 ANIUI"' 
THAloLIUf'tl 
VAr.AUIUM 
y·r·rHIUfol 
z r r.c: 
Zli<CUN!UM 
Mt:HCIIRY 
AJ,UMlNlJM 
MANGANtSt; 
CALClllfol 
MAGNt;BliJ11 
IRON 
S01llll'1 
I'OTASS!IJM 

- - -·-



-~-·-·- - -·-

Ol/2bl85 • 

PHtlolt:CT IIIJ I ll"J•I)4~ PRIIC:.Ur• ~:J.~;tt~ l~ fl NSf 
lHltJHCF.I Silt~ Ttl 1 ,o~llflll i> H;IHOf'IT 
C['[YI wiL"'lNG'I'I.l'l S1'ATll •w 
STAriPol 1 1•1fl S'll:'•hf(•.,l 
STUH~T SfAf UN ~UI 

SAMPLf CULL[CtlUNI STAHT 04T~/TT"'~ ~1/U~/R~ 
SArtPLf. CuJ,Lt~:C'fiOtll STtlP I>AT~:I'fl"~· 00/IJII/OU 

-

CliLiotrn.t• ~y I li tli\ toM:tt llt:.C~J VI:: II t'flll~'l 
SAI'IPLF' IU.C'I'll UATE/TJM~~ 1111/no/fJII JIE(•ttl h't: 
st:Ar.t-;o a 
Clit:tHS'rl MAr~ 
ANALVTlCAL ~~TtlOIII 

- -

CASF: IHI I t4!>4 IIIHi SIIMPJ,f' iotlll fll\·1'14 I NOIH: 511"'.-l.t. 1111 0 1 "'IIAif?IJ 
Cttrortur.f lul~lll</l'f'IIH~ (IIIH,AtHrl: •lfiTf, 
C.:llr•Tko\CT l,lo._IIHA'fi.IH~( lhiiiHifiiiJC) 1 "'TLSIIIJ 

HI"!~ A HI< I 
Hl:...,o\ .. 1'1 

SA~PL~ LUG V~HlFII:.O UYI PLH SA~I:'LK UATA VI:.Rifl~ll HYI MAw 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
II~:."'UI,TS 

lOll 
211ll 

""' 20011 
]II 
211 
)OU 
lOll 
1nu 
Nfl 
2nu 
411 
bOU 
on 
40U 
"'ll ,,A 
NA 
70U 
lOU 
NA 
20U ,.,,.. 
11,211 
!;00 
:10 
21 
211 
~~bY• 
211 

-
lltlt'fS 
llli/L 
II GIL 
IIG/L 
IIG/J, 
II GIL 
Ill.. II.. 
fll.i/L 
111../L 
I Hilt. 
11(.,/J, 
II GIL 
ll<oll. 
IIGIJ, 
llli/L 
llli /l, 
llt../1, 
Ill: 111 

llli/L 
tlli/L 
llli ,,, 
tlti/L 
IICi/L 
llliiL 
lf(i/1, 
II GIL 
UG/L 
MG/L 
MG/L 
MG/L 
MG/L 
~lli/1.. 

- -
Hf.Mt:NT 
;,lLVt.H 
AI(SENIC 
hOI( ON 
HA .. JII'-1 
HP.JHLLlUH 
CAI>Mlflfol 
cn~AL·r 
CIIRmolt.ll-' 
COPPt:IC 
MOt.Ytlllt.NUM 
NJ('to.t.Lt 
L~.Ail 
AN1'li41ltiY 
M~LF.NlUM 
Th 
Sfi<IJhTliJM 
Tf J,t.uH 111M 
'l I 'I A II I u r~ 
THALLIUM 
VII~ AlliUM 
YTT~lll11 
ZINC 
ZlllCU~lUM 
MfHCUHY 
A[,IJMlNIJM 
HAN(lANJ!:St. 
CALCllll'l 
MAGNESIUM 
lJION 
SIII>IUH 
I'IITASSlll., 

- - - -;-



- -·-·- - - - --
SAMPLE AND ANALY~IS MANAGEMENT SYSTE~ 

r.PA-FSOtPEG IV 
ATHENS tiEOPGIA 

06/14/85 PUPGEARLE ORGANICS ANALYSIS 
WATER 

SA~PLF TYPEI ~ONWL 

PROJECT NOAI 85•049 PROGRAM ~L[M~NTI NSF 
80URCFI SOuTH• WOOD PIEDMONT 
CITYI WILMINGTON STAT!I NC 

STATIO~ I 0 I SWP•GW•t 
8TORET STltfoN NOI 1702lOC 
SAHPLY. COLLF.CTJONI START DAT!/TTMr. Ot/07/A5 
SAMPLE COtLr.CTIDNI STOP DATE/TIME 00/00/00 

COLLECTED BYI B HANSEN REr.EtV!D FRO~f 
SA~PLE REC'DI DATE/TIME 00/00/00 REC D BYI 
SF.U,ED I 
CH!MISTI MHR 
ANALYTICAL METHODt 

-

CASE NOfl 1454 ORG SAMPLE NOI 04646 lNORG SA~PLE N0 1 1 MDA415 
CONTRAC LAAORATORYfORGANIC)t UATL 
CONTRACT LAftORATORYCINORGANIC)t NILSON 

REMARK I 
REMARK I 
SAMPLE LOG VERIFIED BYI PLB 

**•R!MARI<S*** THIS DATA HAS NOT B!EN SUBJ~CTED TD A OC REVIEW, 
DATA SHOULD 8! LIMITED TO SIT! SCREENING• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTF.S••• 

•A•AV~RAGE VALUE *NA•NOT ANALYZED •NAJ•INTFRFERENCES 
•J•!STlMATED VALU! *N•PR!SUMPTtVr. EVtDF.NCE OF PRF.SF.NCE OF MATEPIAL 

•I<•ACTUAL VALUE IS KNOWN TO A! tr.ss THJN VALU~ GIVEN 
•L•ACTUAlo VALUE 15 KNOWN Til fl! GR!ATE~ THAN VALUE GIVEN 
•U•MAT!RtAL WAS ANALYZF.D POR !!liT NOT DETECTED, TtfE NUMBER T& 

THE ESTIMATED MINIMUM QUANTITATION LIMIT, 

-
R~;~ULTS 

Nl 
Nl 
511 
511 
511 
511 
511 
511 
tnu 
511 
511 
511 
511 
511 
511 
511 
511 
511 
0 1 3J 
loU 
511 
511 
tnu 
511 
511 

l
s~H 
nu ,, 
II 

511 

- - - - ·- - - =-. 

*****ANALYTICAL ~F.SIILTS••••• 

II NIT& 
II GIL 
UG/L 
II GIL 
IIG/L 
IIG/L 
II GIL 
IIG/L 
IIGifJ 
II GIL· 
IIG/L 
IJG/L 
II GIL 
IIG/L 
II GIL 
IIG/L 
II GIL 
IIG II, 
UG/L 
IIG/L 
IIG/L 
IIG/L 
IHUL 
II GIL 
II Gill 
IIG/L 
IIG/L 
IIG/L 
llG/L 
UG/L 
tiG/L 
UGIL 

COMPOUND 
Ar.ROLF.I N 
ACRYLONtTillLI:: 
CHLOR014l:THANt: 
8ROHOHt:THANE 
VINYL CHLORIDE 
CHLOROI:.'fHANF 
MF.THY~~N~ CHLORIDE 

l
•l•DICHLU~O~THENE(t,t•DlCHLOROETHYLt:Nt:) 
t!•DICHLOR~ETHAhE 
RANS•lt2•DICHLOROiTHtNE 

CHLORDFOfiM 

!•2•UtCHLOkOt:THANE 
t!tl•TRJChLUROP.:THANE 
IRRUN T~TRACHLOAIDE 

8ROMOOICHLORUH!THANE 
lt2•DlCHLOROPROPANE 
T~ANS•ltl"PICHLOROPRUPENE 
TRJCH~U~Ut:THt:HE(lRlCHLORUt:THYL~N~) 
BP.:NZENt 
DIBRO~OCHLOROMETHANE 
lfl,2•J~lCHLDRUEtHANE 
C 8•1, •DICHLOROPROPENE 
2•CHLOHOETHYi~VlNVL ETHt:R 
IIROMUP'Of'M 
1Llt2t2•TETPACHLOHU~THAN~ 
T~TRACHLORUETH~N!(tETRACHLURUETHYLEN~J 
TOLIIENE 
CHLOROHENZENI!: 
ETHYL BENZENE 
M•XYLf.NE 
O'P•XYLEN!("IXED) 



-i-

06/14/85 

-·- - -·- -
SA~PLE AND ANlLY5I5 NANAG~~ENT SYSTEM 

FPhF.SOtRF:G IY 
UJI!NS {IF.QRG U 

PURGF.AB~f. DRr.aNICS ANA~YSIS 
WATER 

-

SAMPLF. Nn,a R5C6275 SAMPLE TYP~I NONWL 

~~H~~i~ t~OJH:s;g~g PtEn~~2¥RAM !LEMENTI NSF 
CITYI WlLMlNG~ON STATF.I NC 

g~a~~~Nsll¥tAN8=&ic~;~21on 
SAMPLF COLLF.CTIONI START OATE/TTME 01/07/8~ 
SAMPLE COLLECTtnHt STOP OAT£/TTMf. 00/00/00 
COLLECTED BYI 8 HANSF.N R!CEIVFD FPO~I 
SAMPLY. REC'DI DAT!/TlME 00/00/00 RECIO BYI 
SEALEOI 
CHE14ISTI MHR 
ANALYTICAL METHODt 
CAS'- N0£1 1454 ORG SAMPL~ ~01 04647 tNORG SA~PL! NO,I MDA4t6 
CONTRACT LARORATORYCORGANtClt URTL 
CONTHlCT LAAORATOPYCtNORGlNTCll WJLSnN 

REMARJ(I 
REMARK I 
SAMPLY. LOG VlRirlFD BYI Pth SA~PLE OATA VERirt~D BYI JWT 

**•REMARKS••• 
THIR OATA HA5 NOT HF.E~ SURJFCTEO TO A OC REVIEW, 
DATA SHOULD BE LIMITED TO SITE SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOnTNOTES*** 

•A•AVERAGE VALUE •NA•NOT A~ALYZED •NAI•INTF.RYEPENCES 
•J•~STl~~~ED VALUE •N•PR!8UMPTTYF. F.VIDENC~ or PRF.SF.NCE Of MATERIAL 

•K•ACTIIAL VALUE IS KNOWN Tn R! LII:SS THAN VALUE GIVf.N 
•L•ACTUAL VALUE IS KNOWN tn R! CR!-T!R THAN VALli~ GIVEN 
•U•MATERTAL WAS ANALYZED rnR IHIT NOT DP:Tf:CTED• TH! NUMBER IS 

THE ESTT"ATF.D MINIMUM UUANTJTATION LIHIT 1 

-
RI!:~UUS 

Nl 
hl 
511 
511 
511 
511 
511 
511 
snu 
511 
511 
511 
511 
511 
511 
5tt 
511 
511 
0 1 3J 
Inti 
511 
511 
tnu 
511 
511 
tnu s.t 
tnu 
~.,1 
511 

-
liN ITS 
IIG/L 
tiG/L 
IIGIJ. 
II GIL 
11G/L 
II GIL 
IIG/L 
UG/L 
II GIL 
II GIL 
UG/L 
II GIL 
liG/L 
IIG/L 
II GIL 
UG/L 
II GIL 
II GIL 
IIG/L 
IIG/1, 
IIG/L 
II GIL 
IIG/L 
IIG/L 
IIG /J, 
IIG/L 
IIG/L 
II GIL 
IIG/L 
IIG/L 
IIG 1(., 

- - -
COMPUIIND 
AC:ROLF.IN 
ACRYLOHITHU.E 
Cti(.OR014ETHANt: 
BROioiOHE!H-NP: 
VINYL CHLORIDE 
CHLORIJETHANP: 
M~THYLENE CHLORIO~ 

- - -

l rl•DtCHLOROt:TH!NE(l,l•OlC~LORUETHYL~N~) tl•DICHLnRnETHANr. 
TR NS•lt2•DICHLO~O£TH£NE 
CHI,OROFOIH\ 
1r2•lltCH~IIRnETHAHt: 
lrltl•T~ CHLOROETHAN~ 
CARHON T TRACHLOHIUE 
8POMOOICHLUROM~THANE 
1t2•DlCHLOROPROPANE 
TRA~8•1tl•DICH~O"OPRUPEN£ 
TRICHLU"OETHENE(TRICHLURO~THYL~N£) 
BENZENE 
DIAROHOCHLOROMETHANE 
lflr2•TRICHLOROEtHANE 
C S•lrl•DJCH~OHOPROPENE 
2•CHLOHIJ~THYLV1NYL ETHER 
HRO~O,ORM . 
lrtt2L2•TETRACHLUAOETHA~E 
TETHACH~ORUETHEN~(tETRACHLOROETHYLEN~) 
TOLU~NE : 
CliLOROBF.NZENE 
ETHYL BP!NZENE 
rot•xYLF.hr. 
U&P•XYLENF.(~lXEO) 

-



- -·-

06114195 

-·- -·- -
SAMPLE AND AN-LYSIS MANAGEMENT SYST~H 

P!Ph!SDtR!C tV 
ATHENS {;!OFIGtA 

PURG~ABL! ORGANICS ANALYSIS 
WATER 

-

SAMPLE MO,I B!IC6276 SAHPLF. TYPEI ~ONWL 

PRBJEcr Nno• As.o4a PRoGRAM ELEHENTa Nsr 
SO RCEI SO THf WOOD PIEDMONT 
CtTYI WILMING ON STATEI NC 

i~aJIQ"sll~tAN8=Cic~;~,lor. 
SAMPLE COLLF.CTIONI START OAT!ITIM, Ot/07195 
SAMPLE COLLECTIONI STOP OATEITIHF. 00/00100 

COLLECTED BYI 8 HANSEN R!CEIVF.D FROHI 
SAHPLF. RECIDI DATE/TIM! 00100100 RECIO PYI 
SULEDI 

CH!"fiSTt MHR 
ANALYTICAL METHODI 

-

g~~~R~gfat::g:ATg:~cg:a~~~c~Y' n~~~~ INORG SA~PL! NO,I HDA4t7 
CONTRACT LARORATORY(INORGANTC)I WILSON 

REMARK I 
REMARK a 
SAHPL! LOG VERiriED BYI PL8 SA~PLE DATA VERIFirD BYI JWT" 

***R!HARIIS*** THIS DATA HAS HOT BF.!N SUBJ~CTEO TO A QC REVIEW, 
DATA SHOULD BE LI~IT!D TO SITE SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OilTNOTES*** *A•AV!RAGE VALUE *~A•NOT A~~LYZED •NAI•INT~~F~RFNCES 

*•l•F.STIMAT!D VALUP. •N•PRrSIIMPTYV!I: !VTD!NCE OF PllP:SJ'NC! Or "4AT~PIAL 
•JC•ACTIIAr, VALUE tS KNOWN TO RE LFSS THAN VUUE GTVFN 
*&•ACTIIAI, VALU! IS KNOWN TO ftfl.: GR[ATI!:R THAN VALUF. GtV!N * •14ATF.~JAt. WAS ANALYZP.:D FOR BUT NOT DETFCT[D, THE NIIMRER TS 
T~l!: ESTIMATED MTNIMUN OtiANTJTATtON LIMIT, 

-
RE~ULTS ,., 
ru 
5fl 
511 
5fl 
511 
511 
511 
ltiU 
511 
!Ill 
511 
511 
511 
511 
511 
511 
!Ill 
511 
snu 
511 
511 
tnu 
511 
5'' tnu 
l~u 
511 
5fl 
511 

- - - -·- - -·-
•••••ANALYTICAL ~~SU~TS***** 

II NITS 
II GIL 
UGIL 
II GIL 
II GIL 
II GIL 
II GIL 
I HilL 
II GIL 
IIG/L 
II GIL 
II GIL 
IIGIL 
IIGIJ., 
II GIL 
IJGIL 
II GIL 
IIG/L 
II GIL 
II GIL 
liGIL 
II GIL 
II GIL 
UGIL 
II GIL 
II GIL 
UGIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 

COMPOUND 
ACROLEIH 
ACRYLOHITRU.~ 
CHLOROMETHANE 
BR0"4UHt:THANE 
VINYL CHLORtD..: 
CHLOAOETHANE 
HF.THYLF.Nt: CHLORIDY. 

t •l•OICHLORO~THI!:N~(l,t•DlCHLORUETHYLEN~) tl•DICHLOROETHA~~ 
tRANS•lo2•01CHLOROtT~ENE 
CHLOROFORM 
t,2•DIC~LOHOETHANE 
lr!tl•TRICHI.OROETHA~E 
C•R80N T~TRACHLORlDE 
HRO~ODlCHLUROMETHAnE 
lt2•0ICHLOHOPROPAN[ 
TRANS•ltl•UICHLO~O~ROPENE 
TAICHLOHOI!:TH£NE(TRlCHLURUETHYLEN~) 
H!!:NZENE 
DIBROMOCHI,lJPOMI::TH Afl E 
lt1,2•TRICHLUAUr.THANE 
CIS•ltl•DICHLOROPROPENE 
2•CHLOROETHYLVINYL !THt:R 
HROHOFORM 
ltlt2t2•TETRACHLOROETHAN~ 
T~TRA~HLOROETH~NE(TETRACHLOROETHYLEN~) 
TOLIIENE 
CHLOROHI!:NZEt-IE 
ETHYL BENZENE 
M•XYL!N! 
D'P•XYLENE(HIXEO) 



- -~-'- - -·- -

06/14/85 

SAMPLE AND ANALY~IS MANA~EMENT SYSTEM 
F.PhP'SD t REG IV 
ATHF.:~S GF.ORGTA 

PURGFARLE ORGANICS ANALYSIS 
ioiAT!P 

-

SAMPLF TYPEI ~ONWL 

PPOJF.r.T NOOI 95•048 PROGRAM F.LE~ENTI NSF 
g~¥~~E~tf~I~~fo:ono PIEDHONTSTATEI NC 

~ta~l9~sll~IAN8~&ic~;~21or 
SAMPL~ COLL~CTIONt START DATF./TtMr Ot/01/R5 
SAMPLE COLLECTIONI STOP DATE/TIME 00/00/00 

COLLErTFD BYI 8 HANSF.N RECEIVED FRO~f 
SAMPL~ REC•na DATE/TIME 00/00/00 PEC D 
S!ALEI'll 
CH!'41STI MHR 
ANALYTICAL METHODt 

BU 

ClSF NO 1 1454 ORG SAMPLP NOI 04~4~ INOPG SA~PLE Nn,l HDA4l4 
CONTRACf LARORATURYCORGlNTC)I URTL 
CONTRACT LARORATOPYCINORGANIC)I WILSON 

REMARK I 
R!HARICI 
SAMPLE LOG VERIFIED·BYI PLB SAMPLE DATA VEPlFl!D BYI JWT~ 

**•REMARIIS••• 
THJS DATA HAS NOT BP'EN SURJFCTF.~ TO A OC REVIEW, 
DATA SHOULD er. LIMITED TO STTF. SCP!!NlNG, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OOTNOTII:S*** 

•A•AVERAGE VALUE •NA•NOT ANALYZED liNAI•INT~RFERENCES 
liJ•!STIMATED VALUF. liN•PRESIIHPTTVJ: rYTDP:NCI!: OF PfiF:SF.Nr.E OF MATERUL 

•K•ACTIIAJ, VALUE IS KNnW~ TO ~p; LP:SS THAN VALliE GIVFN 
•L•ACTIIAt. VAJ.U!: ts KNOW~ TO !'F. GRF.ATF.A THAN VAr.UI" GJVt.:lf 
•U•HATP:HUL WAS ANALYZF.Il FOR AliT NOT llF.:TP:CTED 1 THE NIIMB~>;P TS 
TH~ I!:STtMATED HtNJMU~ OUANTJTATJON LIHIT 1 

-
RE~ULTS 
u 
u 
!!ill 
511 
511 
511 
5'' 1nu 
!Ill 
511 
511 
51l 
511 
511 
511 
5n 
511 
511 
511 
tnn 
511 
511 
11111 
511 
511 
11111 
11'11 
111U 
511 
511 
511 

- - - -:- - -·-
*****ANALYTICAL RF.SU~TS***** 

tJNTTS COHPUIIND 
UG/L ACROLEIN 
11G/L ACRYLON ITR U.l:: 
IIG/L C~LOROMET~ANE 
IIG/L SROHOMETHANr. 
IIG/L VINYL CHLORIDE 
IJG/L CHLOROETHANI!: 
IIG/L MF.THYL!NE CHLORIDE 
IIG/L l' t•l>lCH~OHOETHF.N~:( 11 1•DlCHT.ORO!THYLJ::NE) 
IIG/L t t•lltCHLIHWF.THArU: 
UG/L RANS•l•~•DICHLOHDETHE~E 
IIG/L CHI.OROFORM 
UG/L !'2•DICHLOHO~THAN~ 
IIG/L r1tl•TRlCiti.ORUE1HlNE 
IIGIJJ "IIIHJN TETHACHLOR I OF. 
UG/J, f\RO!ollllllCitLURUMt;THA~t 
IIG/L 1, 2•DICHLOIHlPROPANI!: . 
IIGIL TRAifS•ltl•DtCHLOHOPROPENt 
IICi/L TR ICHf,QIIOETH!Nt: ( tM lCHLOROE1HYLt;Nt.) 
UGIL hF.NZENE 
II GIL ll I BROHOCHLUROMt;THANt: 
IIG/L 1 t t, 2•JR ICitf,QROETHANE 
IIG/L CIS•t, •DJCHLOHOPROPEN~ 
IIG/1, 2•CHLOROUHYt.VINYL ETHI!:R 
IIG/L bROMOFORM 
IIG/L 1Llt2t2•Tf:TPACHLORO~THANE 
IIG/L TE1'RACHLOROF.TIIt:Nt:( tETRACHLIJRUETHYLLNit.) 
IIG/L TOf,IIENf: 
IIG/J, CIILOROBENZt::N~ 
IIG/L ET~YL BF.NZI::~~ 
IIG/L M•XYLt:NF. 
IIG/L O&P•XYLE~t'(HlXJ::Il) 



- - -

06/14/85 

- - - - -
SAMPLE A~O ANALYRIS ~ANAGEMENT SYSTE~ 

F:PhP'SO(;Rr.G IV 
ATHENS r.oRGU 

PURGEABLE ORGANICS ANALYSIS 
WATER 

-

SAMPL~ NO,I 85C6270 SAMPLF. TYPEt MONWt 

PROJErT ~n I 85•048 PROGRAM ELE~ENTI NSF 
SOURCF.I SOftTHf WOOD PIEDMONT 
CITYI WILMING 0~ STAT!I NC 

Bia~~~Nsll~tAN8=~;A~;g~loA 
SAMPLE COLL!CTIONI START OATF./TTHF. Ot/07/85 
SAMPLE COLL!CTIONI STOP OAT!/TJM! 00100/00 
COLLECTED BYI 8 HANSF.N P!r.!tVEO FROMf 
SAMPLE R!CIOI DATE/TIME 00/00/00 REC D BYI 
SEALEna 
CHEMISTI MHR 
ANALYTICAL M!THODI 

-

CASE MO I ]454 ORG SAMPLP' NOt nA~57 INORG SAMPLE NO,t HDA4t9 
COHTRACf LARORATORY(ORGANJC)t URTt 
CONTRACT J,AAOPATORY(JNORGANIC)I WIL~ON 

REI4AHJ<t 
REMARK I 
IAHPLE LOG VERIP'tr.D BYt PLB SAMPLE DATA VERIP'lF.D BYI JWT. 

... REHAfH<S••• 
THIS DATA HAS NOT B!~N RURJECT!~ TO A QC REVIEW, 
DATA SHOULD BE LIHIT!O TO SIT~ SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• · 

•A•AVE~AGE VALUE eNA•NDT lNALYZf.D •HAI•l"TF.R,ERENCF.S 
••J•I"STJMATED VALUF. •N•PitESIIMPTIVr P:VIDF.NCp; 01" PRF.SFNCE UF MATt:FIIAL 
*~•ACTUAL VAtU! IS KNOWN TO ~E LESS T~AN VALUE GIVFN . 
•L•ACTIIAL VALUE IS KNOWN TO ~! GRrAT!R THAN VALUE GIVEN 
•U•"ATr.RtAL WAS ANALYZF.D 'OR RijT NOT 0'-T'-CTED, THE MUMR!R JS 

THE ESTJMAT,D MINIMUM QIIANTITATtON LIMIT, 

-
PEI'ULTS 
N~ 
~A 
511 
511 
511 
511 
]'7 
6 1 6 
tnU 
511 
61 
5~ 
t• 
]II 
60 
511 
511 
1" 511 
lA 
511 
511 
~~ll 
Sll 
Bt 

~~u 
511 
511 
511 

- - - - i- - -·-
•••••ANALYTICAL RESULTS••••• 

liN ITS COMP(JIINO 
IIG/L ACROLEIN 
IIGIL ACRYLONITRILE 
IIG/L CHLOIIOMF.THANt: 
IIG/l, BRO,.OMETHAt<IE 
IIG/L VINYL CHLOIHUE 
IIG/L CHLOROETHANE 
UG/L METHYLEN~ CHLORID~ 
IIG/L t,t•gtcHLOROETHENE(1 1 l•DICHLOHUETHYUHE) 
IIG/L 1 • JCHLOHOETHANE 
IIG/L T~AN&•162•DICHLOROETHENE 
IIG/L CHLOHOt RM 
UGIL !'2•DICHLOHOETHANE 
UG/L 1 t 1 t•TR1CHLORO~THANE IIG/L ARHON Tt;THACHLORIDE 
UG/L BROMODICHLURUHETHANE 
IIG/L lt2•lliCHLOHOPRUPANE 
IIG/L THA~5•1tl•lliCHLOHDPRDPENE 
UGIL T~ICHLOROETHENECTRlCHLORUETHYLiNi) 
IIGIL BENZENE 
UG/L OIBPOMDCHLUROMETHANE 
II GIL lf t, 2•TRICHt.ORUETHANE 
IIG/L C S•ltl•DICHLOHOPROPENE 
IIG/t. 2•CHLrJROI::THYLVINYt. ETHER 
IIG/L BROMOFORM 
IIG/L l L I t2.r.2•TETRACHJ,ORDETHANE 
UG/L T~TRA~HLORU~THENittETRACHLORUETHYLEN~) 
IIG/L TOt.UENl . 
IIG/L CHLOROBF.Nzt:~IC 
UG/L ETHYL BEHZEN~ 
IIG/L "•XYL!N~ 
IIGIL O'P•XYL~t<IE(MlXtO) 



-~- - - - -'- - -

06/14/AS 

SA~PLF. ~0 1 1 R5r6269 . SAMPLE TYPEI NO~WL 

PROJECT NOAI 85•048 PROGRAM !LEMENTI NSr 
SOURCEt SOuTH£ WOOD pJ~nMONT 
CITYI WILMINGTON 8TATEI NC 

STATION I 0 I SWP•RR•w 
STORET sTlTfON NOt 370230G 
SAMPLr CDLLFCTIONI START OATEITTMY. Ot/07/85 
SAMPLt COLLECTIONI STOP DATtiTTM! 00100100 

COLLECTED BYI 8 HANsr.N R!C!JV!D rRDMI 
SAHPLF. RECIOI DATE/TIM! 00/00100 RECIO BYI 
SEALED I 
CHE14IST I MHR 
ANALYTICAL METHOD& 
CAS~ NO I 1454 ORG SIMPLY. NOt OA~56 INORG SA~PLE NO,I MOA4t8 
CONTRACf LARORATORY(ORGANTCll URTL 
CONTRACT LARORATORY(INDRGANIC)I NILSON 

R!MARICI 
REMARK I 
SAMPLE LOG VERI,IED BYI PLB SAMPLE DATA VERlfi!D aYt ~WT . 

•••REMARitS••• 
THIS DATA HlS NOT B!EN 8118JF.CT!n TO A QC REVJF:W, 
DATA SHOULD B! LIMITED TO 8ITF. SCR!F.NTNG, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rOOTNOTES*** 

•A•AVEPAOE VALUE •NA•NOT INILYZr.O *~AI•INT~RF~RENCES 
•J•ESTIMAT!O VALUE •N•PRESUMPTTV! !VIOF.NCE OF PRY.SF.NCE OF MATERIAL 

•K•ICTUAL VALUE TS J(NOWN TO RE L!SS THAN VALUE GTVFN 
•L•ACTUAL VALUE IS KNOWN TO A! GREATER THA~ VALU~ GIVEN 
•U•14ATERTAL WAS INILlZ~D FOR AliT NOT DI':TFCTI!:n, THE NIIMBI::R JS 

THE [STJMATEO MININU14 QUaNTTTlTTON LIMIT, 

-
PE~UJ.TS 

Nl 
Nl 
511 
511 
511 
!511 
~II 
511 
li'IU 
511 
511 
511 
511 
511 
lOU 
511 
511 
511 
511 
511 
511 
511 
tnu 
511 
511 
snu snu 
lOU 
511 
511 
511 

-- - --- - - -
•••••AN~LYTTCAL RESULTS••••• 

liN JT~ COHPOIIrcO 
IIG/(, Ar.ROLElN 
IIG/L ACHYLONITRILE 
IIGI(, CHr,OROI4ETHANE 
IIGI(, 8R0140METHAN!'; 
IIGIL VINYL CHLOHTUE 
IIG/L CHLOROETttANJI.: 
IIGIL METHYt.ENIJ: CHLOHIOE 
11GIL l, l•DlCHLOHOI::THENE( 11 l•DlCHLUHOE'tHnt:Nt:) 
IIG/L tl•DICHLOHOETHANE 
tiGI[, THANS•t,l•UICHLOHOUHENE , 
UGIL CHLDHOFORN 
IIGIL 1, 2•DICHLOHOETHAN~: 
IIGIL llltl•TRlCHLUHUETHA~E 
IIG/L C Rt!ON Tt:TRICHLORIDP.: 
UGI!. bROMOOlCHI.URUMETHANE 
IIGIL lt2•111CHLI1110PHOPANI£ 
UG/L TRANS•ltl•DlCHIIORUPROPENE 
II GIL TR ICHf,UROETHENE CTIUCHLOROETHYUNE) 
IIG/L H~N~ENt; 
IIG/L Dli~RO"'Or.Ht.nRONETHANY. 
IIG/L l,t,2•TRirHLURO~THANt: 
II GIL CI S•lt l•lliCHLCIHOfROPEN~; 
UGIII 2•CHLnpOETHYLVINYL ETHER 
UGIL BROMOFORM 

:m~t hh~~aL~~~:.~~~~~~¥~~~:~~t.ORO!THYI.ENIL) 
IIGIL TOLUENE 
IIG/L CHf,OROBF.NZENt: 
IIG/(J ETHYL BF.NZENE 
IIG/L P4•xYLENF 
IIG/L O'P•XYLENE(MlXEO) 



-~--

06/14/85 

- - - --
SAMPLE AND ANALYSTS MANAGEMENT SYSTEM 

rpA-F.SD,R!G IV 
ATHENS GEORGIA 

PURG!ARLE OR~ANirS ANALYSIS 
WlT!A 

-

SAMPLE TYPEI ~ONWL 

PROJECT hO~t 85•048 PPOGRAM ELEMF.NTI NSF 
SOUAC!t &OnTH• WOOD PI!O~ONT 
CITYI WILMINGTON STATEI NC 

~~~ll~Ns~l~fANs~&i8~;~~JOR 
SAMPLF' COLLr.CTIONt STAMT OATF./TT~'- nt/08/A5 
SAHPL! COLL!CTIONt STOP OAT!/Tt~! 00/00/00 

COLLECTED 8YI ~ HANSEN R!C!IV!D FROMI 
SAMPL~ R!CIDI DATE/Tt~! 00/00/00 R[CID RYI 
S!AUDI 
CHEMIS" MHA 
ANALYTICAL METHODS 

gaft~R~gf'Ll~&~ATg:~(g:~~~Vc~~~ ~~~;~ INORG SA~PL! NOol MDA410 
CONTRACT LA~ORATORYCINORGANIC)t WILSON 
REMARKt 
REMARK I 
SAMPLE LOG VERirt!D BYt PLB SAMPLE DATA VE~IFIFD BYt ~WT · 

***REMARKS••• 
THIS DATA HAS NOT BF.EN Slll\JF.CTEO 1'0 A OC PEVIEW, 
DATA SHOULD 8! LIMITED TO SIT~ SCREENlNGo 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***F'IJrlTNOTES••• 

*A•AVERAGF. VALUE *NA•NOT ANALYZED •NAI•INTF.RFERENC'-S 
*J•ESTJMATED VALUE •N•PR!81JMPTJV! F.VIDF.NCE OF PR~SFNCE OF ~AT~~IAL 
*~•ACTUAL VAtU~ JS K~OWN TO Rr. Lr.SS THAN VALU~ GTVF.N 
•L•ACTUA~ ~ALU! 8 KNOWN TO RE GP~ATEP THAN VALUr. GIVEN 
•U•MATERUL WAS ANUYZJI!D FOR BIIT NOT OF.TF.CTEDe tHE NIIHBI::R IS 

tHE ESTI~ATEO MINIMU~ QIJANTITATTON LIMITe 

-
A~1;UioTS 

NA 
till 
!511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
tnu 
511 
511 
~II 

'" 511 
511 
511 
tnu 
511 
511 
snu 
511 tnu 
!511 
511 
511 

-- - - - - - -
•••••ANALYTICAL RF.SULTS••••• 

IINITS COMPUIINP 
IIG/L ACROLF.IN 
IIG/L ACRYI.ONITRU.~ 
IIG/L CHLO~OMEtHAN~ 
IIG/L BROMOHETHANF. 
UG/L VTNYL CHLIIRIDE 
IIG/L CHLOROETHANE 
IIG/L METHYLENE CHLOPIUE 
IIG/L l•t•DICHLO~OJ::THF.III!:(l,l•OIChLOROI::l"HHt.NEJ 
liG/L l •lliCHLOHOI!:TttANE 
IIG/L TRANS•It2•l.IICHLO~OUHEttE 
IIG/L CHLOROfDH~ 
IIG/t lt2•DICHLrlROETHANfo.: 
IIGI 1, It l•tR lCHLOR!IETIIANE 
IJG/ CARRON TtTHACHLOHIOE 
UG/L BROHODICHLOROHJ::THANE 
IJG/L t,2•DICHLOROPROPANE 
IIG/L TRANS•ltl•DICHLQROPROPI-.:NE 
IIG/L TRICHLUROETHENE(T~ICHLURUETHYL~N~) 
UG/L BP:NZENE 
IJG/L DIBRO~OCHLOROM~THANE 
t
0

JGG//LL lft,2•JRlCHLORO!tHA~I:: 
C 8•1• •OICHLOROPROPENE 

IIG/1., 2•CHLOH0r;THYLVINYL ETH~R 
UG/L BROHUF'OP~ 

ug:~ ~f.~~l~~L~~~:.~~~~~~¥f~~:~~LURUETH~LEN~) 
IIG/L TOLllt:NE 
IJGIL CHLO~OBENZI::NE 
IIC/L ETHYL a•:NZt:NE 
IIG/L M•XYJ,EN! 
IIG/L O'I••XYLI!:NE(~1Xt;D) 



' 

-~ -· - - -
SA~PL! AND ANALYSIS MANAGEMENT SYSTIM 

F.PhFSnr.R!G IV 
ATHENS G~ORGIA 

06/14/85 PUR~!A&Lt ORGANICS ANALYStS, MI8C 
WAT!R . 

SAMPLE N0 1 1 R5C6274 

PROJEST NOAI R5•048 PROGRAM tLEM!MTI NSF 
SOU~C~I &Out~. WOOD PitnNONT 
CITYI WILMINGTON STATEI NC 

g~a~l~"s~l~tAN8=gic~;&2loc 
SAMPLE COLLF.CTIONI START DATE/TIME 01/07/85 
lAMPL! COLLECT ONI STOP DATt/TtM! 00/00/00 
COLLECTEO BYI B HANSEN RtC!lVED FRDMf 
SAMPLV. RECIDI DAT! 1 /TTM! n0/00/nO PEr. 0 BYI au una 
CHEMIST I 
ANALYTICAL M!THODI 

-

CAS! NOfl 3454 ORG SAMPLF. HOI n4646 tNORG SAMPLE NO,I MOA4t5 
CDNTRAC LARORATORY(OPGANTC11 . URTL 
CONTRACT LABORATORY(INORGANIC)I WILSON 
R!MARKt 
REMARK I 
IA"PL! LOG V!RIFI!D BYI PLB DATA Y!RIFl!D BYI JNT 

**•REMARKS••• 
THIS DATA HAS NOT BEEN SU~J~CTED TO A OC REVIEW, 
DATA SHOULD BE LIMITED TO SIT! SCR!!NINC, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
**•FOOTNOTE~*** 

-

•A•AVERAG! VALUE •NA•NOT ANALYZED •NAI•l~TERP'ERENCES 
•J•!STIHATED VALUr. •N•PR!SUMPTTYE !VIO!NCE OF P~!SF.NCE OP' MATERIAL 
•K•AC~UAL VALUE 18 KNOWN TO ~~ LFSS THAN VALUE GIV!N 
•L•AC UAL VALUE IS KNOWN TO ~! GR!AT!R THAN VALUE GIVEh 
•U•MA ~RIAL WAS ANALYZED FOR BUT NOT DETECTED, THE NUMBER TS 

THE MINIMUM DETECTION LIMIT. 

-
RESULTS 
t5U 
511 
511 

~~ 
511 
511 
NA 
NA 
800JN 
u 

-·- - -
•••••ANALYTICAL HESULTI••••• 
lNI UG/L CO~POUND HAM£ 

ACF.TONF. 
METHYL ETHYL KETONE 
CARBON DTSIILFIOE 
H!THYt BUTY& KE10NE 
METHY ISOB TYL KETONE 
~TYR! 1!: 
VfNYL ACI!:TAtt: 
0 CHLQROOIFLUORUMETHANE 
FLUDROTRICHLOHOMETHANE 
PROPENE 
l UNIDENTIFIED COMPOU~D 

- -



06/14/85 

- - - -
SAMPLE AND ANALY~I~ MANAG~MEMT SYSTEM 

F.PA-ESD 1REG IV 
A'lH!NS GEORGIA 

PURGEABLr. ORGANICS ANALYStS, MIBC 
WATER 

-

SAMPLE TYP!I HONWL 

PROJECT NO 1 ~5•048 PROGRAM ~L!MENTI NSF 
SOURC~I softTHa WOOD PIEDMONT 
CITYI WILMINGTON STATEI NC 
STATION I D I SWP•GW•2 
STORET STltfON NDI 1702lOD 

SAMPLF. COLLFCTIDNI START OATE/TTM~ Ot/07195 
&AMPL~ COLLF.CTIONI STOP OATr.ITJMr. 00/0n/OO 

CDLLEcrro sva B HANSEN RECEIVF.D FPOMI 
SAMPLY. RECIDI DAT!,ITIM! 00/00/nO REC D BYI 
SEALED I 

CHE141STI 
ANALYTICAL METHODI 
CAS~ NOfl J454 ORG SA~PLF. NOI 04~47 INOPG SAMPLE N0 1 1 MOA416 
CONTRAC LARORATORYCORGANICl( URTL 
CONT~ACT LAAORATORYCINORGANICll WILSON 
RE14ARJC I 
REMARK I 

SAMPL! LOG VF.RiriED BYI PLB OATA VERIFIED BYI JWT 

n•REMARKS*** 
THIS DATA HAS NOT RF.F.N ~URJF.CTF.O TO A OC Rr.VIF.W, 
DATA S~OULD BE LIMITED TD.SIT! SCREENING, 

\ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
U*FOOTNOTES*** 

•A•AVERAG! VALUE •NA•NOT ANALYZED •NAI•INTY.RrERENCF.S 

-

•J•rSTI~AT!O VALU~ •N•PRFSII~PTIV~ FVJO!NCE OF PR~Sr.NC! OF MATERIAL 
•K•ACTUAL VALUE JS KNOWN TO AE Lr.ss THAN VALUE GIV~N 
*&•ACTUAL VALUE IS KNOWN Tn R! GREATER THAN VALUr. GtVEN 
• •MATP:RUL WAS ANALUtD FOR HilT NOT DETECTED, THE NUMBER TS 

THF MINIMUM D!TI!!CTTON ti~ITo 

-
Hf.511LT8 
500 
!Ill 

~~ 
511 
511 
511 
NA 
NA 
3JN 
lOOJN 

--- -~--

*****ANALYTICAL RESULTS***** 
INI UG/L CD~POUNO NAME 

ACETONP! 
METHYL ETHYL ~Y.TONE 
CARBON DTSULFJD~ 
METHYL BUTYL K!TDN! 
M!THYL ISORUTYL KETONE 
STYRENE 
VINYL ACF.TAT! 
OICHLOROOJFLUORO~ETHANF. 
FLUOROTRTCHI,ORDMETHANE 
CHLOROMETHYLP"OPANF. 
PROP!NF. 

-·-



_!_!_:_ - - - -

06/14185 

SAMPLE AND ANALYSIS MlNAC~MENT SYSTEM 
lr.Ph!SDtR!G 1V 
ATHF.N3 liF.ORGU 

PURCEA8L! ORCANTCS ANALYSIS, ~ISC 
WAT!R 

-

SAMPLE N0 0 1 A5C6276 SAMPLE TYPEI MONWL 

PROJEr.T NOOI 85•048 PROr.RAM !LEMF.NTI NSP' 
SOURCEI SO THf WOOD PIEDMONT 
CITYI WILKING ON BTATEI ~C 

B~a~~Q"s~l¥tAN5~&ic~;32lor 
SA~PLF. COLLr.CTIONI START naTr./Tt~r. 01/07185 
SAMPLF. COLLtCTIONI STOP DATE/TIM! 00/00/tiO 

COLLECTFD BYI 8 HANSEN· AO/Oti/ROEOCETVED FRROcMfo BYI SAHPLr. RECfOt DAT!t/TJMr. u E 
SEALED I 

CHEMIST I 
ANAtYTICAL M!THODI 
CASE NO I 3454 OPG SAHPLF. NOI 04648 INORG SAMPLE NO,I HDA417 
CONTRAcf LARORATORYCORGA~JCll "ATt 
CONTRACT LARORATORY(INORGANIC)I WILSON 

RF.MARKa 
REMARK I 
SAHPLr. LOG VERIP'Ir.D BYI PLB DATA V~RtrtED BYI dWT 

***RI!!HARI<S••• 
THIS DATA HAS NOT B!!N SURJECT!n TO A OC REVIEW, 
DATA SHOULD BE LIMITED TO SITF. SCR!ENlNG, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OOTNOTE8*** 

-

IA•AVERAGE VALUE •~A•NOT ANALYZ!D INAI•INTr.RfERENCES 
•J•ESTIMATED VALUE •N•P~r.SIIMPTIVr. EVID'-NCE OF P~Y.SF.N~E or MATt~IAL 

•K•ACTUAL VALUE IS KNOWN TO R! LF.SS THAN VALUE GtVY.N 
•L•ACTUAt VAtU! tS KNOW~ TO Rl CP~AT!R THAN VAtUr. GIVE~ 
•U•M-TEI-4UL IUS ANALYZJI!D P'OR SliT f'OT DETI!:CTED, THE NIIMRER TS 

THJI! MINIMUM OET!CTTON LIMIT. 

-
RF.SULTS uoo 
511 
lOU 
lOU 
511 
511 
NA 

~· 90.:JN 
lO.:JN 

--- -
*****ANALYTICAL Rr.SULTS••••• 
INI UG/L COMPOUND NAME 

ACI!!TDN! 
NfTHYL ETHYL KETONE 
C RBON llf511LFIDE 
METHYL BIITYL KETONr. 
METHYL 150AUTVL K~TONE 
STYR!NF. 
VINYL ACFTan: 

-

OICHLOROOJP'LIIOR0'4t:THANE 
Fl.IIOROTRJCHLOIIOMP:THANE 
PROP!NF. 
1 UNIDENTlP'lED AROMATIC COHPOUNO 

- -:-



-~-i-:- - - - -
SAMPLE AND ANA~YSJS MANAGEMENT SY5tE~ 

EPh!'Sil,R!C IV 
AT~!NS GY.ORCIA 

06114/85 

SA~PLE N0 0 1 ~5~6271 

PROJECT ~OAI 85•04~ PROG~AM !tEMENTI NS~ 
SOURCF.t SOuTHf WOOD PI!DNONT 
CITYI WILMING ON STAT!I NC 

~~a~~~Ns~l~tAN8=~;c~;~230F 
SAMPLr. COLLECTIONI START llAT!/TJ~~ Ot/07/85 
SAMPLE COLLrCTIONI STOP DAT!/TJM! 00/00/00 
COLLECTEP 8YJ B ~AN~EN 
SA~PLF REC'DJ OATE,/TIME 
S!AL!na 
CHEMISTt 
ANALYTICAL M!THODI 

RF.('! IV!D FROM I 
00/00/00 REC'D AYI 

-

CASE NO J 3454 ORG SAMPL~ NOt 04~45 INORG SA~PLE N0 0 1 ~OA4t4 
CONTHACf LARORATORY(ORGANJCJI URTL 
CONTRACT LA80RATORY(INORGANlCll WILSON 
R!MAJUC I 
REMARKt 
SAMPLE LUG V!RIFI!D BYJ PLR !lATA V!RIFI!D BYI J~T 

•••REMARKS••• 
lHIS DATA HAS NOT BP:!N lllllllJF.CTF.n TO A QC REVIP.:w. 
DATA SHOULD BE LIMITED TO Sttr. SCR!!NlNGo 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
RF.5ULT5 
t'5U 
511 
SIJ u 
511 
!511 
t.IA 
Nl 

-- - -
•••••ANALYTICAL HESULTS••••• 
INI UG/L COMPOUND NAME 

ACF.TONF. 
"ETHYL ~THYL KET~HE 

· CARHON DtSULrtn~ 
METHYL ~UTYL KETONF 
MF.THYL ISOBUTYL KETON~ 
STY~!NF. 
VINYL ACF.TAU: 
OICHLO~OOJF'LIIIJ~OMETHANE 
FLUOROT~ICHLD~OM~THA~~ 

- -



-~-~-~- - - - -

06/14/85 

SAMPL~ AND ANALYSIS NANJGEM!NT SYSTEM 
!'P.hP'SDtR!G IV 
ATHF.NS GJI:ORGU 

PURGEABLt ORGJNTCS ANALYSIS, ~ISC 
WATER 

-

SAMPL~ ND,I 85C6270 SAMPLE TYP!I "nNWL 

PROJECT NOAa 95•049 PROGRAM !L!~F.NTI NSF 
SOURCF.I SOuTHf WOOD PIEOMONT 
CITYI WILMING ON STATEI NC 

STATION I 0'1 SWP•AW•OI 
8TORET STltfoN NOI 3702]0A 

8AMPLr. COLttCTIONI START DATE/TTMF. Ot/07/85 
8AHPL! COL ECTlONI STOP DATE/TTME 00/00/00 

COLL!CTEP KYI 8 HANSEN RECEIVED FROMJ 
SAMPLE REC'DI DAT!,ITIM! 00/00/00 REC D RYI 
SEALED I 

CH~"'ISTI 
ANALYTICAL MF.THODI 

ga~~R:gfaL~~~:ATg=~c8~a~~~C~~I Dft~~l. INORG SA~PLE NO,I MDA419 
CONTRACT LARORATO~YCINORGANIC)I WILSON 

REMARICI 
R!HARICI 

SAMPLE LOG VERIFIED BYI PL8 naTA V!RIFTEO BYI JWT 

***RI:MAPKS••• 
lHlB DATA HAS NOT BEEN SUBJECTF.O ~0 A OC RF.VIF.W, 
DATA SHOULD 8! LIMITED TO STTF SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... P'OOTNOTES*** 

-

•A•AVERAGE VALUE INA•NOT ANALYZF.D •NAI•INT!RP'ERENCES 
•J•ESTIMATEO VALUF. •N•PRF.SIIMPTIVE !VIDF.NC! OF PPF.SF.NCt OF MATERIAL 
•K•acruat, VALUE 1s KNOWN to R! ~F.ss THAN VALUE ctvr.N 
•L•ACTUAL VALUE 8 KNONN TO RE ~REATER THAN VALUE GIVEN 
•U•~JT~RTAL WAS ANaLYZ~D FOR RUT NOT DF.TF.CTEO, THE NU"BER IS 

THE ~INIMUH D!T!CTION LIMIT, 

- -- - -·- -·-~-· 

RJI:SULTS 
l5U 
511 
lOU 
lOU 
511 
511 
511 
NA 
Nl 

*****ANALYTICAL RESULTS••••• 
INt UG/L COMPOUND NAME 

ACr.TONF. 
N~THYL ~THYL K~TDNr 
CARBON DISULFlO~ 
METHY~ BUTYL ~!TIINJI: 
ME~HY ISOHUTYL ~ETONE 
STYR! P: 
VINYL AC!TATP: 
DICHLORIIDIFLUUROHETHAN! 
FLUOROTRICHLOROMETHANE 



-1 -j -j -·- - - -

06/14/85 

SAMPLE AND ANAtYSJS NA~~G!~ENT SYSTEM 
F.PhP:Sn1R!G IV 
ATH!HS ~;~r.O~tGU 

PU~GEABLF. ORGANTCS ANALYSTS, MISC 
WATER 

-

SA~PLE TYPF.I MnNWL 

PRO,JI!:CT NO I A5•049 PROGRAM W::L!~F.NTI HSP' 
SOURC~I soOTH£ WOOD PIEDMONT 
CITYI WILMINGTON STAT!I NC 

gia~l~"sJl~tAN5=~iR~;~Z30G 
SAMPLE COLL!CTIOHI START OAT!/TJHF. Ot/07185 
SAMPLE COLL!CTIOHI S!OP DATEITJH! 00100100 

' COLLECTED BYI 8 HANSEN RECEIVED FROMI 
8AMPLr. R!CIDI OATE,ITIME 00100100 REC 1 n ~YI 
S!ALEOI 

CHENISTI 
ANALYTICAL M!THODI 
CAS! "Ofl 3454 ORG SAMPLP: NOI DA6S6 l~ORG SlMPtE N0 1 1 MOA4t8 
CONTRAC LAROAATORY(ORGANTCJI URTL 
CONTRACT LARORATDRY(JNORGANTCll WTLSON 
RF.MlJU( I 
RI!:MARICI 

SAMPL! LOG V!RIP'I!D BYI P~B DATA VERIFT!D ~YI J~T 

***R!MARIIS••• 
THIS nATA HAS NOT BF.EN SUBJECTED TO A OC R!Vt!W, 
DATA SHOULD 8! LIMITED TO SJTF. SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••P'OCITNOTE1'*** 

-

*A•AVERAGE VALUE •~A•NOT ANALYZED •NAI•JNTF.RFEREHCY.S 
•·J•F.STJMAT!D VlLUr •N•PRESUMPTtVF. EVIDENCE OF PRESENCE OF MATERIAL 

•K•ACTUAL VALUE 18 KNOWN TO 8! LESS THAN VALUE GIVEN 
•L•ACTUAL VALUE 8 KNOWN TO B! GREATER THAN VAtU! GIVEN 
•U•MATERIAL WAS ANALYZfD FOR 8111 HOT DETFCTED, THE NUMB.:R U 

TH! MI~IMUM D!TEeTION LIM T, 

--- -·-
RES liLTS 
t5U 
511 
511 
lOU 
tnu 
511 
5\1 
Nl 
NA 

•••••ANALYTICAL ~E511LTS••••• 
INI UG/L COM~OUNO NAME 

ACI!:TONE 
METHYL ETHYL Kf.TOhE 
CARHON DISIILFJO~ 
METHYL HUTYL KETONE 
METHYL JSOSUTYL KETONE 
STYRENE 
VINYL ACF.TATE 
OirHLOROOtFLIIORUMETHA~E 
FLIIURUTNtCHLOROMETHAN~ 

- -



_,_,_l_ - -

06/14/85 
• 

PURCEABLt ORGANICS ANALYSt&, ~ISC 
WlT!R 

- -

SAMPLE N0 1 1 95C626A SA~PLE TYPEI MONWL 

PROJECT NO~I 85~048 PROGRAM !L!M!NTI NSf 
80URCE1 SOuTHa WOOD Pl!OMONT 
CITYI WILMI~G·ro~ STlT[I NC 

~~a~l~"s~l¥tAN5~~i8~1~~3os 
SAMPLr. COLLFCTIONI START OATr.IT1ME 01/0R/85 
SlMPL~ COLLFCTIONI STOP DAT!ITTM! 00100100 

COLLErT~D dYI 8 ~lNS!N RECEIV~P FRUMf 
SAHPLr. REC'OI DlTE,ITIMr. 00100100 REC D 9YI 
SEU!OI 

CHEMIST I 
ANA~YTtCAL M!THODI 
CASE NO I 1454 ORG SAHPL~ NOt OA494 INORG SAMPLE NO,I ~DA420 
CONTRACf LARORATORYCORGA~tCll UATL 
CONTRACT LA~ONATORY(INORGANICll WILSON 
RF.fiH\RM I 
RE .. ARICI 

Sl~PLr LUG Vf.HiriED BYI PLB PATA VERIFIEO BYI JWT 

tltR!MAR~S*** 
THJS OATl ~AS NOT AEEN SUBJrCTEO TO A QC REVIEW, 
DATA SHOULO BE LIMITE~ TO SIT'- SCR![NIHr., 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- ·- ---- -
RF.SIILTS 

l ~u ou 
511 
lOU 
lOU 
511 
511 
NA 
NA 

****~ANALYTICAL Rr.SULT8ttttt 

INI UG/t COMPOUNU NAkE 
ACF.TONE 
~r.THYL ETHYL ~ETONE 
CA~HON DtSULYint 
MtTHYL BIITYL I(E'[O,.E 
~tTHYL ISOBUTYL K!TO~E 
STYR!NF.' 
VI~YJ, AC~TAn: 
OlCHLOROOIFLUOROM~THANE 
FLUOROTRJCHLOROM~THANE 

- -·-;-· 



-~-~-:- - - - - - -·-
8AMPL! AND ANALYBJ~ HANAGE~ENT SYSTEM 

EP~•rSD 1 RtC IV 
ATHENS tiP:ORGU 

06/U/85 !XTRACTABL! ORGANIC ANALYStS 
WATER 

SA~PLE N0 1 1 85C6274 SAMPLE TYPEI MONWL 

PROJ!et NOAI 85•048 PROGRAM !L!MENTI NSF 
SOURC!I SOuTHs WOOD PI!DMnNT 
CITYI WILMINGTON STAT!I NC 

I~A~l9"all~tAN5=Gic~;A2lOC 
SAMPLE COLL~CTIONI START OAT!/TJME 01/07/85 
SANPL! COLL!CTIONI STD' OATE/TJ~r. 00/00/00 
COLLECTED BYI 8 HANS!N· R!C!IV!O FRO~f 
SAMPL!.REC'DI DAT!/TJM! 00/00/00 R!C D 
SEALED I 
CH!MUTI MHR 
ANALYTICAL M!THODI 

8YI 

CASt NOfl l454 ORO SAMPLF. NOI 04646 INORG SAMPLE NOol MDA415 
CONTRAC LARORATORYCnRGAN!C)I ORTL 
CONTRACT LARDRATORYCINORGA~IC)I WILSON 
R!HARKI 
REMARICI 
SAMPLE LOG VERIFJ!D BYi PLB DATA VIRIFI!D BYI JWT 

••eREMARICS••• 
THIS DATA HAS NOT BEEN SU8J!CT!n TO A OC REVI!W, 
DATA SHOULD BE LIMITED TO SIT! SCRI!NINGo 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTE~••• 

•A•AV!RAG! VALUE •NA•NOT ANALYZED •NAI•INTr.RFF.R!NCr.S 
•J•ESTIMAT!D VALUE •N•PRESUMPTIV! !VtD!NCE OF PR~SFNC! OF MATERIAL 
•K•aeTUAL VALUE IS ICNOWN TO 8! L!SS THAN VALUE GIVEN 
•&•AeTUAL VALUf. IS KNOWN TO R! GR!ATIR THAN VALU'- GIVEN * •MU'F.RUL WAS ANALYZ!fl FOR 811T NOT D!T!CT!D 1 THE NIIMB~R TS 

TH! !SttMAT!D MINIMUM QUANTJTATtON LIMIT, 

RESULTS 
A~u 
1 t u 
511 
511 
511 
511 
511 

l tm nu 
!Ill 
511 
511 
511 
511 
511 
tOU 
511 
!Ill 
IIU 
!Ill 
511 
!511 
!Ill 
511 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 
511 

lou ou nu 
snu snu 
!Ill 
!Itt 

ltiU nu 
11 

sn 
ltl 

lou nu nu 
!Ill 
!Ill 
!Ill 
511 
511 
51J 
511 tnu 
511 
511 
It U 

--- - - -
•••••ANALYTICAL RESULTS••••• 

UNITS 
U3~t 
UG/L 
UG/L 
38~~ 
UG/L 
UG/L 
ttC/L 
IJG/L 
tiG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
IJG/L 
UG/L 
IIG/L 
IIG/L 
IIG/L 
IIG/~ UG/ 
UG/ 
IIG/L 
IJG/L 
IIG/L 
IIG/L 
UG/L 
ttG/L 
UG/L 
UG/L 
UG/L 
UO/L 
38~~ 
H~~t IJ /L 
II /L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
IIG/L 
IIG/L 
UG/L 
liG/L 
UG/L 
UG/L 
U~/L 

u~~~ 

COMPOUr.D 
N•NYTROSDDIHETHYLAMIN! 
IL2•DIPHENYLHYDRAZINE/AZOB~NZENE 
8!:NZIDJNI 

l rl•DtCH~OHOH!NZENE 1 4•0 CH OROBr.NZENE 
f

2•D CH OROHENZENE 
8 S(2•CHLOROETHYL) ETHER 
HEXACHLOROETHANE 
BIS(2•CHLOROISOPROPYL) ETHER 
N•NtTROSOOI•N•PROPYLAMINE 
NITROBENZP:N! 
H!XACHLOROBUTADIENE 
Al~~·HI£1~~LORO~ENZEN! 
BIS(J•CHLOROETHDXY) METHANE 
ISOPHORONE 
H!XlCHLOROCYCLOPENTADIENE (HCCP) 
2•CHLORONAPHTHALENE 
ACtNAPHTHYUN! 
AetUPHTH!NE 
DIMETHYL PHTHALATE 
2r4•DINITROTOLU!NE 
2r6•DINITROTOLUF.N! 
4•CHLOROPHENYL PHENYL ETHER 
FLUORENE 
DI!THYL PHTHALATE . 
N•NITROSOOIPH!NLYAMIN!/DlPH!IYLAMIN! 
HEXACHLOROBF.NZ!N! (HCR) 
4•BROMOPHENYL PH!NtL !!HER 
PHtNANTHR!Nt 
ANTHRAfi!NF. 
D!•N•I TYLPHTHALATE 
rLUORANTH!NF. 
PYA !ME 
B!N,~L BUT'L PHTHALATE BIS •ETHY HEXYL) PHTHALATi 
BEN ~AlAN HRAC!N! 
iHf~ •D~N~HLORORENZIDINE 
D eN•D TYLPHTHA~ATE 
BENZO( l~D/OR K)fLUORANTH~N~ 
RF.NZO(B AND/OR K)FLUORANTHENE 
BENIED•A•PYR!N! 
A~G~~~aS1:a,1N~RAa~~=~NE 
BF.NZO(G~IJPF.RY£!H! 
2•CHL0RDPHENOL 
2•NITRDPHENOII 
PHENOL 
2r4•gtM!THYLPH!NOL 
21 4• !CHLOROPHENOL 
2r41.6•TRICHLOROPHENOL 
4•CHLORO•l•NETHYLPH!~OL 
2,4•DINITROPH!NOL 
2•M'-THYL•466•DINITROPHENOL 
Pr.N1ACHLOR PHENOL 
4•Nt'l'ADPH!NOL 

- -· 



06114/85 

- - - -
SAMPLt ANn A~ALYSIS MANAGEMENT SYSTE~ 

EPhJI'SO,REG IV 
UN!HI GP:ORGU 

EXTRACTABLE ORGANIC ANALYSIS 
WATER 

-

SAMPLE NO,I 85C67.l5 SAMPLE TYP!I MONWL 

PPO'ECT ~n I 85•048 P80~RAM •ttM•.NTI NSF 
SOUPr.P.t softTHf WOOD PIEO~nNT ~ ~ 
CITYI WILMING ON STATEI NC 
STATION I D I 8WP•GW•2 
STORF.T STlTfON NOI 1102100 
SAMPLF. C8LLFCTIONI START DATE/TTMP! n

00
ti

1
0
0

1
0

1
1
&
0

5
0 SAMPLE C LL!CTIDNI STOP DlT!/TIMt 

COLLECTED BYI 8 HANSEN RECEIVED FROMf 
S'HPLP. RECIDI PATE/riM! 00/00/00 REC D AYI 
S!ALEDI 
CHEMISTI MHB 
ANALYTICAL HETHODI 

ga=~R~gfiL~:~~ATg=~(gA~t~;C;~•.D3~~l INORG SAMPLE NOel MDA416 
CONTRACT ~ARORATORY(INORGANIC)t WILSON 
RF.NARKI 
RP!MARKI 
SAMPLE LOG VERIFI!D BYI PLB DATA VERIFIED BYI JWT 

•••REMAPKS••• 
THIS OATA HAS NOT B!!N SURJ!CT!O TO A QC REVIEW, 
DATA SHOULD B! LIMITED TO SITY. SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• 

-

•A•AV!PA~r. VALUE •Hl•NOT ANALYZED eNAI•l~T!RFERENC!S 
•J•!STI~ATED VALUE •N•PR!SUMPTJV~ !VID!NrE OJI' PR!SJI'NCE OF MATERIAL 

•K•lCTUAt VALUt TS KNOWM TO R! L'-SS THAN VALUE GtVFN 
•L•ACTUAL VALU! IS KNOWN TO R! GRr.AT!R THAN VALU! GIVEN 
•U•MAT!R1AL WAS ANALYzro ,OR ~UT NOT D[TFCTED, THE NUMRER IS 

TH! FSTJMAT!D MINIMUM QUANTITATtON LIMIT, 

-
I'ESULTS 

ltiU 
Nl 
l' u 
!ill 
5tl 
!itl 
!Ill 
511 

l nu 
nu 

5tl 
511 
!511 
2CJO 
!ill 
!ill 
tnu 
511 
511 
41) 
511 
511 
511 
ISU 

l~ 
!Stl 
lUI 
511 

~ft· 

l
t~g 

ou nu 
nu 
II 

!511 

lRU 
nu 
II 

511 
!ill 
tnu 
lnu 

nu 
!Ill 
!ill 
!ill 
!511 
511 
!Ill 
511 
ll'lU 
511 
!iU 
uu 

-- - - - -
•••••ANALYTICAL RESULTS••••• 

UNITS 
IIG/L 
IJG/L 
tiG/L 
II GIL 
IIG/L 
IJG/L 
IIG/L 
II GIL 
II GIL 
IIG/L 
UG/L 
II GIL 
IIG/L 
UG/L 
UG/~ UG/ 
UG/ 
IIG/L 
UG/L 
UG/L 
UG/L 
IIG/L 
UG/L 
p,g~~ 
IIG/L 
UC/L 
UG/L 
UG/L 
UG/L 
IIG/L 
UG/L 
UG/L 
IIG/L 
II GIL 
IIG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
liG/L 
UG/L 
IIG/L 
IJG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
IIG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

COHPOU~D 
N•NTTRDSODIH!THYLAMINE 
lL2•DIPHENYLHYORAZIN~/AZU8ENZENE 
lii':NZlDIIU: 
l ,]•DICNLOROBENZENE 

,4•UICHLDR08ENZENE 
lt2•DICHLORnBENZ~NI 
BIS(2•CHLOROETHYLl ETHER 
Hr.XACHLOPOETHANr. 
Bl8(2•CHLOROISOPRUPYLJ ETHER 
N•NITRDSODI•N•PRDPILAMlNE 
NITRORF.NZJI:N! 
HlXACHLOROBUTADIEN£ 
l12~4•IRICHLOR08ENZENE 
N PHTH LINE 
BIS(2•CHLOROETHOIY) METHANE 
ISOPHORON! 
Mr.XACHLOROCYCLOPEMTADIENE (HCCP) 
2•CHLORONAPHTHAL£NE 
ACENAPHTHYL!N! 
AC!ffAPHtHENF. 
DIMETHYL PHTHALATE 
2•4•DINTTROTOLUENE 
2,6•0 NITROTOLU!N! 
4•CHLOROPHENYL PHENYL ~THE~ 
FLUDRF.NE . 
DIITHYL PHJHALATI 
N•NITROSOD PHENLYAMINEIDIPH!NYLAMINE 
H!XACHLn~nBF.NZENE CHCA) 
4•BROMOPH!NYL pHENYL ETHER 
PHENANTHRENE 
ANTHRACEN! 
Ot•N•BUTYLPHTHALATE 
FLUOUNTH!M! 
PYR!N! 
B!NZ~L BUTYL PHTHALATE 
815( •ETHYLHEXYL) PHTHALAT~ 
BENZ (A)ANTHRACEN! 
CHRJ8!Nt: 
lf] •DICHLOROB~NZIDINE 
D •N•OCTYLPHTHALATE 
B!NZOC8 AND/OR K)F~UORANTHENE 
B!NZO(B AND/OR K)FLUORANTHiNE 
B!HZO•A•PYREN! 
lND!NO 11'21l•CD) PYRENE DIB!NZO rH ANTH~AC!N! 
B'-NZOCG lJP RY~!ME 
2•CHL0JtOPHENOL 
2•NtTROPHENOL 
PHENOL 
2,4•DIM!THYLPHENOL 
2 4•DICHLOROPHENOL 
2 1 4LI•TRICHLOROPH~NOL 
4:CHLORO•l•METHYLPHE~OL 
2,4•DlNITROPHFNO~ 
2•METHYL•466•DIN1TNOPHENOL 
PENTACHLOR PHENOL 
4•NITROPH!NOL 

- -



-~-~-·- - - -

.. 
06/16/85 EXTRACTABLE n~CANlC ANALYSIS 

WAT!R 

-- -

SA~PLE H0 0 1 85C6276 SAMPLE TYP'-1 M~NWL 

PROJECT NOOt B5•n4B PRO~RAM !t!MENTI NSr 
~¥¥~~!~~~~~:~to:ooo PIEDMDNTITAT!i NC 

STATION I D I BWP•GW•t 
BTORIT &TlTJON NOt 170230! 
SAMPLE COLLFCTIONI START DATEITTMr. 01107185 
IANPLF. COLLr.CTIONI ITDP nATEITIMF. 00/00/00 

COLLE~TFO BYI 8 HANSEN R!C!TV~D FROMf 
SAMPLF. RECIDI DATE/TIME 00100100 REC 0 RYI 
S!ALEDI 
CH!MII5TI MH8 
ANALYTICAL METHODS 

gaR~R~gf'r.::~:.,g:~c~:~t~{c~~~.o~~~~ INORG SAMPLE NOol ~DA4t7 
CONTRACT LABORATORYCINORGANIC)I WILSON 

R!MlRJ(I 
R!MARICI 
SAMPLF. LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

***REMARICI*** THIS DATA HAS NOT BF.EN SU9JgCTEO TO A QC REVJF.W, 
DATA SHOULD ~E LIMITW.D TO SITF SCPI!Nt~Go 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
**•FOOTNOTES*** 

*A•AVEPAG~ VALUE •NA•HOT AN,LYZFD •NAI•INT~HFERE~C~S 
•J•FSTINATED VAtU~ •N•PRFS"MPTTVP FVIDENrE OF PNFS~NrE OP' MATERIAL 

•K•lCTUAJ, VALUE lS KNOWN TO RE LP:SS THAN VALliE GTVF.N 
•L•~rTUAt VALU~ TS KNOWN TO RF GP!ATF~ THAN VALU~ GIVEN 
•U•MATERtAL WAS ANltYZFD FOR R11T NOT DP:TECT!D, TH!: NIJMRt:R TS 

TJIE ESTTMATII:D MTNIMUN OIIANTJUTtON LIMIT 0 

---- - - -
RESULTS snu 

Nil 
l' u 
!5tl 
!511 
511 
!511 
511 

lou nu 
511 
511 

"'' 1511 
511 
511 
snu 
511 
~~9J 
!Ill 
!5U 
511 
511 g.,7J 
!I,, 
511 
511 o,s 2·• tnu 

I ~B nrl 
tnu 
!Ill 
!Ill 

IAU 
nu 

511 
511 
511 
tnu 
lnu nu 
511 
511 
511 
511 
511 
!Ill 
511 tnu 
511 

"'' 1' u 

*****ANALYTICAL ~!SULTS••••• 
UNITS COMPOUND 
"GIL N•NJTROSODIMETHYLAMINE 
1
1

1
1

GgiiLL 1L2•DIPHENYLHYURAZIN~IAZUBLNZENE 
B!:NZlDINE 

t1 IL I'J•DICHLOROB!:NZENE 
IIGIL , t•DlCHLOROBENZENE 
IIGIL t2•DICHLOROBENZENI:: 
IIGIL BJ8(2•CHLORO~THYL) ETHER 
IIGIL HEXACHLOROETHANE 
"GIL Hl8(2•CHLOROISOP~OPYLl ETHlR 
IJGIL N•NITROSOOI•N•PROPYLAHlNE 
tiGIL NITROBENZENE 
IIGIL HP:XACHLOROIHITAOit:NE 
ug~t A'~~;~I~~~~LORURENZENE 

'
u,

8
GI1~ BI&C2•CHLOROETHOlY) METHANt 

ISOPHOROIU: 
IUIGIIL HEXACHLORDCYCLOPENTADIENE (HCCP) 

2•CHLORONAPHT~ALEN£ 

IUIGGII~L ACENAPHTHYL!NE At!!NAPH!ti!N! 
UG/ DIMETHYL PHYHALATE 
UGIL 2t4•01NITROTOLUP:Nt 
IIGIL 2,6•DINITROTOLUF.hl': 
IIGIL 4•CHLOROPHENYL PHENYL ETHE~ 
IIGIL FLUORENr 
UGIL DIETHYL PHTHALATE 
IIGIL N•NITR080DIPHF.NLYAMINEIDIPHF.NYLAHINE 
UGIL H!XACHLOROBF.NZENE (HCR) 
IIGIL 4•BROlioiOPH1.tt"YL PHiN~L ETHt:R 
IIGIL PHENANTHNENE 
UGIL ANTHRACF.NF. 
IIGIL DhhRUTYLPHTHALATE 
IIGIL FLUORANTHEN! 
IJGIL PYRP:NE 
IIGIL BF.NZYI. BUTYL PHTHALATE 
UGIL 818(2•ETHYLHEXYL) PHTHALAT~ 
~GIL 81.NZO(A)ANTHKACtNE 
IIGIL CHRYS!Nt 
IJCIL ]f]l•nlrHLORORENZIDINE 
IIGIL D •N•OCTYLPHTHALAT£ 
IIGIL R1.NZO(B AND/OR J<)P'LUORANTiti!:NE 
IIGIL 8F.NZDCB AND/OR K)FLUORA,.THt:NE 
"GIL 81.NZO•A•PYRtNE 
IIGIL INDENO Cl,2 1 3•CDl PYRENE 
UGIL PIAf.NZOfArHJANTH~ACENE 
IIG/L BF.NZOCGHlJPP:RYLEII! 
UGIL 2•CHLnRnPHENOL 
IIGIL 2•NITROPHENOL 
IJGIL PHENOL 
"GIL 2,4•DIMETHYLPH~NOL 
UGIL 2,4•DlCHLOROPHF.~OL 
UGIL 2,6lb•TRlrHLOROPHENOL 
IIGIL 4•CHLOR0•"3•METHYLP11ENOL 
11GIL 2,4•DTNITROPHI!:NOL 
"GIL 2•MEfHYL•4,6•DINlTROPHENUL 
IIGIL PF.NT CHLOROPHENOL 
IIGIL 4•NITROPHF.NOL 

-·-



-~-:- - -- -
SANPLE AND ANAtYSIS MANAG!N!NT SYSTEM 

F.PhP:SOt.R!C IV 
ATHENS coEO!'GU 

06/14/85 F.XTRACTA~Lr. ORGANIC ANALYSIS 
lUTER 

SANPL! NO,I A5C627l 

~~3~~iT ~gft~Hfaswg~g PI!D~~2~RlM ELENENTI NSF 
CITYI NlLMlNG ON STATEI NC 

STATION I 0 I SWP•GW•5 
8TO~ET STlTfON NOI 1702lOF 
SAMPL~ COLLFCTinNt START DATE/TIMF Ot/07/85 
SAMPLE COLLF.CTIONI STOP OATE/TlMF. OQ/On/00 

COLLECTED BYI R HANSEN RECEIVED FROMI 
SAMPLF. RECIOI DATE/TIME 00/00/00 RECtO RYI 
&EAtEn a 
CHEMISTI MHR 
ANALYTICAL ~ETHOPI 

.. -·-

ga~iR~gfat:~gaATg:~cA~~~~~C~~~ n~:~~ INOR~ SA~PLE NO,t MDA4t4 
CONTRACT LlftORAT~RYCJNORGANIC)I NIL80N 

REMAfUCt 
RE14ARI<I 
SAMPLF. LOG VERIFIED BYI PLH OATA VERIFIED BYI JWT 

**•REMARKS••• 
THI8 DATA HAS NOT HF.F.N 8URJF.CTEO TO A OC RY.VIEW, 
DATA SHOULO BE LIMITED TO SITE SCA!r.NING 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTJo:s••• 

•A•AVF.RA~E VA~UE *NA•NOT ANALYZED •NAl•lNTF.RrF.RENCES 
•J•!STINATED VALUE •N•PRlSUMPTIVY FVID~NC! OF PRFSFNCE Dr ~AT~~IAL 
•K•ACTUA~ VALUE I& ~NOWN TO R~ t~SS THAN VALUE GIVFN 
•L•ACTUAL VALUF. I~ ~NOWN TO RF G~r.ATF.R THAN VALUF. r.IV~N 
•U•MAT~RtAL WAS ANALYZFO '"R ~liT NOT DETF.CTEO, THE NU"RtR TS 

TH! ESTIMATED HtNtHU~ OUANTTTATION LIMIT, 

-
~W:IIULTS snu 

HA 
I I U 
511 
511 
511 
511 
511 

IIIII nu 
!Ill 
511 
511 
511 
!Ill 
!Ill 
tiiU 
!511 
511 
511 
!511 
511 
511 
511 
!Ill 
!§11 
!Ill 
511 
!511 
511 
!Ill 
!Ill snu snu 
tnu tnu 
!Ill 
!Ill 
IIIU 
tnu 
!Ill 
~" !Ill 

lnu nu tnu 
511 
511 
5tl 
511 
!Ill 
!Ill 
511 
snu 
511 
!51.1 
ltU 

-·- - -·- -·-'-· 
•••••ANALYTICAL RESULTS***** 

liN ITS 
II GIL 
UG/L 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
IIG/L 
IJG/L 
II GIL 
II GIL 
liG/L 
IIG/L 
II GIL 
IIG/L 
II GIL 
IIG/L 
11G/L 
UG/L 
I.IG/L 
UG/L 
1JG/L 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
IIG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
UGIL 
II GIL 
II GIL 
tiG/L 
II GIL 
II GIL 
UG/L 
UG/L 
UG/L 
II GIL 
II GIL 
tiG/L 
UG/L 

ES~t 
II GIL 
UG/L 
UG/L 
II GIL 
IJG/L 
IJG/L 
II GIL 
liGIL 

COMPOUND 
N•~IT~0800lMETHYLAMINE 
IL2•DIPHENVLHYDRAZINE/AZOSLNZENE 
B!:NZIOJNE 

l ,]•DICHLOR08!NZEN! 
r4•DICH~DRORF.NZ!N! 

Aij(~!g~t~~g~~~~f~1ETHER 
HEXACHLDROETHANF. 
RISC2•CHLO~OISOPROPYL) ETHtR 
N•NITROSOOl•N•PROPYLAMINE 
NITROR!NZEHF. 
Hr.XACHL0~08UTADIEN[ 
lr2,4•TP CHLORORENZE~! 
NAPHTHAL N! 
BIS(2•CHLOROETHOXYJ H!THAN~ 
l80PHORONE 
Hr.XACHLO~OCYCLOPENTADIE~~ (HCC~) 
2•cHLORONAPHTHAtEN! 
ACENAPHTHYLr.NF. 
ACFNAPHTHI!:NI': 
DIMETHYL PHTHALAT~ 
2,4•0TNTTROTOLU~N~ 
2r6•DINTTROTOLUENE 
4•CHLO~OPHENYL PHr.NYL ETHEH 
FJ,UORENE 
DIFTHYL PHTHALATE 
N•NITAOSOOIPHF.NLYAMIN~/DlPH!~YLAHINF. 
H!XACHLOHOBF.NZENE (HCR) 
4•BROMOPHF.NYL PHENYL ETHER 
PHF.NANTHRF.Nr. 
ANTHRACENr. 
DI•N•RUTYLPHTHALATE 
f'f,UORANTH!NE 
PY~J:N! 
B!NZYL BUTYL PHTHALAT! 
KISC2•ETHYLHEXYL) PHTHALATE 
HI':NZOCA)ANTHRACEN! 
CHRYS!NE 
],]t•Oir.HLOROBENZIDIN! 
DT•N•OC!YLPHTHALAT~ 
BF.NZ0(8 AND/OR ~)FLUORANTHE~E 
RFNZO(B ANU/OR K)FLUORANTH~NE 
BF.NZO•A•PYH!NF. 
IND!NO (t,2rl•CD) PYREN! 
DTaENZO(AsHJANTHRACE~E 
aF.NZOCGHl Pr.RYL!N! 
2•CHLORDPHtNOL 
2•fHTRDPHENOL 
PHENOl, 
2,4•DIMETHYLPHENOL 
2,4•DICHLOROPHENOL 
2,4L6•TRlrHtOROPHE~OL 
4•CHLORO•l•METHYLPHENOL 
2r4•DJNITROPHF.NOL 
2•METHYL•466•0INITRDPHENOL 
PENTACHLO~ PHENOL 
4•NITPOPH.:NOL 



-~-:-- - - - --
SAMPLE AND A~ALY~IS MANAGEMENT SYST!M 

EPhP:Silt,RF.G IV 
lTHENS ti!ORGU 

06/l4/85 !XTRACTAaL! ORGANIC ANALYSIS 
IUT!R 

SAMPLE Nn.a 8!C6210 SANPL! TYP!I NDNWL 

:~3~~~~ ~g04H8f5Wg~g PtEDC~2~PAM !L!M!NTI NSF 
CITYI WILMING ON STATEI NC 

g~a~l~"s~l~tAN8=&;A~;g~,o~ 
SAMPLE cgtt!CTIONI START lllT!/TIM'-

0
ot

1
1

0
01

01
1

0
&5

0 SAMPL! r. LL!CTIDNI STOP DATE/TIM'- 0 
COLLECTED BYI B HANSEN RECEIVED FROMf 
SAMPLF. REC'OI DATE/TIME 00100100 R!C D AYI 
S!At,J!:DI 
CHENISTI 114Hf' 
ANALYTICAL ~ETHODI 

gaft~R~gf'Ll~3~ATg:~rg:a:~~C~~~ on~~l INORG SA~PLK No.a_MDA419 
CONTRACT LARORATORY(INORGANJCll WILSON 
REMARK I 
R!MlRICI 
SAMPLE LOG V~RIFI!D BYI PtB OATA V!PIFIED f'YI JWf 

•••RE14APKS••• 
THIS lllTA HAS NOT Arr.N SURJFCTr.n TO A OC REVJfW, 
DATA SHOULD 8E tiNITED TO SITE SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTE!*** 

-

•A•lVFRAG! VALUE *Nl•NOT ANALYZED *NAI•lNTERFE~ENCF.S 
•J•E8TIMAT!D VAtU! •N•PR~SUMPTtV! ,VtOP:NCE OF PR~SFNCE OF MATERIAL 
•~•ACTUAL VALUE IS ~NOWN TO R! LlSS THAN VALUE GIVP'N 
*L•ACTUAL VAtU~ IS KNOWN TO A~ GR~aT!R !HAN VALU~ GIVEN 
•U•MAT!RUL lfAS lNALYZ!D FOR 811! NOT DP:TP'CTED, TH! NUICB!R IS 

THE !STIMAT!D MINIMUM QUANTITATION LIHI'I' 1 

--- - - --
REIIULTS tnu 

Nl 
t 'u 5fl 
51J 
!1.1 
511 
511 
t(IU 
tnu 
51.1 
!lfl 
!Ill 
5fl 
511 
!fl 
tnu 
511 
511 
511 
!Ill 
511 
!lfl 
!Ill 
!5fl 
!lfl 
!Ill 
511 
51J 
511 
!511 

lnu nu 
f\U 

tnu 
snu 
511 
!II 
tAU 
511 
511 
511 
511 
tnu 
tnu tnu 
!II 
!Ill 
511 
511 
5fl 
!lfl 
5fl 
t_(IU 
511 
511 
uu 

*****ANALYTICAL RESULTS••••• 
UNITS COioiPOUND 
IJG/L N•NITROSODIHETHYLAMINE 
II GIL lL 2•01 PHENYtHYDRAZl NE/AZOBENZENE 
UG/L B~NZIOINI 
UUGG//L I'J•DICHLOROBF.NZ~NE L ,4•D1CHLOROB!NZEN£ 
UG/L t2•DtCHLOROB!NZENI 
uU
3
G//LL BIS(3•CHLORntTHYL) ETHER 

H~XACHLOROETHANE 
U /L BISC3•CHLOROISOPRDPYLl ETH~R 
UG/L N•NtT~OSOOl•N•PROPVLAMINE 
UG/L NITROBENZENE 
'ulG/

1
L H!XACHLORDBUTADIENI 

G L l12L4•TR1CHLOROB£NZ!NE 
UG/L N PHTHALEN! 
UUGG//L~ BIS(2•CHLONOETHOXY) METHANE 

ISOPHDRONE 
UG/ HEXACHLOROCYCLOPENTAOI~NE (HCCP) 
IIG/L 3•CHLORnNAPHTHALENE 
UG/L ACENAPHTHYL!NE 
UGIL AC!~APHTH!N'-
UG/L DI"ETHYL PHTHALATE 
UG/L 2•4•DINITROTOLUENE 
UG/L 3,6•01NITROTOLU!NF. 
UG/L 4•CHLOROPHENYL PHENYL ETHER 
UG/L FLUORENE 
UG/L DIEtHYL PHTHALAT~ 
IJG/L N•NITROSODIPH~NLYAMINE/DlPHENYLlMINE 

lUu'SG~/~ H4tXACtlLDROB!NZENE (HCA) 
•BRO~OPHP:NYL PHENYL ETHER 

PHP:IIANTHRP:N! 
UG/L ANTHRACENE 
U11 GG//L~ Dl•N•AUTYLPHTHALATE 

rt.UORANTH!Nt 
IIGI PYFI!:N! 
UG/L BENZ!L BUTYL PHTHALATE 
1UIGG/1 L~ 818( •ETHY~HEXYL) PHTHALATE 

B!~Z [A)ANTHRlCENE 
UG/ CHRT&EN! 
IIG/L ltl •niCHLOROBENZIDINE 
UG/L DI•N•OCTYLPHTHALATE 
UG/L 8!NZD(8 AND/OR K)FLUORANTH~N~ 
UG/~ R!N~O(B A~D/OR K),LUORANTHENE 
UG/L BtNZO•A•PYREN~ 

U3~t !~~i=~osl:a~lNiRaA~l~~"! 
UG/L R!NZOCG~IJP!RYLENE 
UG/L 2•CHLOROPHENOL 
UG/L 2•NITROPHF.NOL 
UG/L PHENOL 
UG/L 2,4•DIMETHYLPHENOL 
UG/L 2,4•DICHLOROPH!NOL 
UUG//L 2,4L6•TAICHLOROPHENOL 

G L 4•CHLORO•~•METHYLPH!NOL 
UG/L 2,4•DINITROPH!NOL 
UGIL 2•M!THYL•4t6•DIN1TROPH~NOL 
UG/L PENTACHLOROPHENOL 
UG/L 4•NITROPHENOL 

- -



-·-

06/14/85 

- - - -·- -
SAMPLE AND A~ALY~IS MANAGEMENT SYSTEM 

F!PhiUntREG IV 
ATHUS G!O~GIA 

EXTRACTAAL! ORGANIC ANALYSIS 
WAT!~ 

- -

SAMPLE NO,I 85C6269 SAMPLE TYPEI MONWL 

~~fli~~T =gft 4 Hafs;g~g PIEO=~~~RAM !L!M!NTt NSF 
CITYI WILMING ON 8TlT!I NC 

IJatl~NslliiA~8:&iR~;~2loa 
SAMPLE COLLF.CTIONI START OAT!ITIMF. 01107/85 
SAMPLE COLL!CTJONI STOP DATE/TIM! 00/00/00 

COLL!CTF.D BYI 8 HANSEN· RECEIVED FRRO!Cufo BYI 
SANPL'- ~EClOI DAT!/TIUE 00/00/00 
SEALED I 
CHEMISTI MHR 
ANALYTICAL METHODI 

~~~~R~gf'Ll:8:lTg=~(g~~t~,C~~·.na~~~ INORG SAMPLE NO,I HDA418 
CONTRACT LARORATO~YCINORGANICll WILSON 
REMARK I 
R!MARKt 
lAMPL! LOG VERIFIED BYI PLB nATA VERIFIED BYI JWT 

**UEMlRI<S*** THIS DATA HAS NOT REEN SUBJECTED TO A OC REVIEW, 
DATA SHOULD BE LIMITED TO StTr SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
**•FOOTNOTES*** 

•A•AVERAGE VALUE •Nl•NOT ANALYZED •NAI•INT'-RFERENCES 
•J•ESTIMATF.D VALUE •N•PR!SUMPTI&! Y.VIDENC! OP PR~Sr.NCE OF MATERIAL 

•K-ACTUAL VALU! IS KNOWN TO RP: !SS THAN VALliE GIVY.N 
:&:~~i~A~.l·~~~ It.f;~=~ JSR"~"'R~a~ECE~~~~e:~!L¥~!r.~~~~ER 1s 

THE ESTIMATED MtNtHUM QUANTITATION LIMIT, 

-
PE~ULTS tnu 
N~~u nu nu ou 
IOU tnu 
lnu 

I
~~ ou ou nu 

IIIU nu nu 
l"u 
tRH snu 

t
·~M nu nu nu 
tnu nu 

lnu nu nu 
snu 
lnu ou tnu 

l
·g~ 
nu 
ltU ou ou 

I
~H nu nu nu 

lnu nu nu 
tnu 
tnu tnu 
lnu nu 
tnu tnu 
ltU 

-- -- - .. --
•••••ANALYTICAL RESULTS••••• 

UNITS 
II GIL 
II GIL 
UG/L 
UG/L 
UGIL 
tlGIL 
p,g~~ 
II GIL 
UGIL 
33~~ 
UG/L 
II GIL 

"8'L II IL 
U /L 
UGIL 
H8~~ 
U5~t 
UG/L 
UG/L 
II GIL 
II GIL 
IJGIL IJjiL II /L 
IJ /L 
II GIL 
II GIL 
IJGIL 
llG/L 
ug~~ 

1ic1L 
UGIL 
UGIL 
IJG/L 
UG/L 
UG/L 
UGI~ UG/ 
UGI 
UG/L 
UG/L 
UG/~ UGI 
UG/ 
UG/L 
IJG/L 
UGIL 
UG/L 
38~t 
UG/L 

COMPOU~D 
N•NITPOSODIMtTHYLAMIN! 
1L2•DIPHENYLHYDRAZINE/AZUBENZE~E 
BI!:NZIDINE 
lrl•DICHLOROBENZ~NE 

l r4•DICHLOR08ENZEN! 

l
2•D CHLOROIENZENI 

B 812•CHLO~OETHYL) ETHER 
H X CHLOJ:IOETHANE 
Bt8t2•CHLOROISUPR0PYL) ETHER 
N•N!TROSODl•N•PROPYLAMlNE 
N!TR~BEIIZ!N! 
H!XA HLOIOBUTA81EII! 
1t2~ •IR CHLOR BIHZENE 
NAPHTH L ttl 
BTSt2•CHLORO!THOXY) M!THAN~ 
ISOPHDRON! 
H!XACMLOROCYCLOPENTADI!NE (HCCP) 
2•CHkORONAPHTHALENi 
~H=A~~~n~~F,N! 
DIH!THYL PHTHALATE 
2r4•DINITRDTOLU!NE 
2r6•DINITROTOLU!NE 
4•CHLOROPHENYL PHENYL ETHER 
rr,uoREN! 
DJETHYL PHTHALATE 
N•NITROIODlPHENLYAMIN!,DIPHE~YLAMINE 
H!XACHLOROBr.NZENE (HCR 
4•~RDMOPHr.NYL PHENYL ! HER 
PH NANTHREN! 
AN HfiAfiENr. 
DI•N•B TYLPHTHALATI 
fi,UORANTHENE 
PYR!N! 
B!NZYL BUTYL PHTHALATE 
BIS(2•!THYLHEXYL) PHTHALATE 
Br.NZOCAlANTHRACE8! 
CHRY5£N£ 
lfl'•DJCHLORORENZIDINE 
D •N•OCTYLPHTHALATE 
81.NZ0(8 AND/OR K)FLUORANTH~N! 
HENZO(B AND/OR K)FLUORANTH~NE 
'P:NZO•A•PYRENE 
oVg~=~oSl:a'lN~RAA~~=~NE 
B'-NZO(G~!JPtRYL!~E 
2•CHLOROPHENOL 
2•NITROPH!NOL 
PHENOL 
2r4•DIMETHYLPHENOL 
2r4•DICHLOROPHENOL 
2r4~6•!RICHLOROPHENOL 
4•CHLDRO•J•METHYLPHENDL 
2,4•DINITROPHF.NOL 
2•METHYL•466•niNITROPH~NOL PENTACHLOP PHY.NOL 
4•NITROPHENOL 



_:_;_;_ - -- -

06/UIU 

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 
!PhF.S01PEG IV 
ATHENS liF.DIIGU 

EXTAACTA!L! ORGANIC ANALYSt& 
WATIII 

-

SAMPLE NO,I 15C6261 SAMPLE TYPEI MONWL 

PROJECT NOOI 85•0•1 PROGRAM ILEMENTI NSF 
80UACP:t 80 THf ~OOD PJ!OMONT 
CITYI WILHlNG ON STATEI NC 

~~a~li"s~l~tAN5=Si8~;~~loa 
:t=&~l ~8tt18ll8=1 ~~ft=' Rl~~:~1:1 8A:83:38 
COLLECTED BYI 8 HANSfN RECEIVED FROMf 
SA~PtE REC'DI DAT!/T ME 00/00/00 REC D RYI 
S!At!Da 
CHEHlSTI MHR 
ANALYTICAL METHODI 

8a~¥R~g+'tl~g~A,g:~rg~a~~~c~~· "na't 
CONTRACT LAAOAATORY(INORGANIC)I ~ILSON 

R!MARICI 
REMARK& 

INDRG SAMPLE N0 1 1 ~DA470 

SAMPLE LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

•••REMARKS••• 
THIS DATA HAS NOT BEEN SUAJ!CT!D TO A OC REVIEW, 
DATA SHOULD 8! LIMITED TO SITE SCREENING• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

-

*A•AV!RAG! YALU! *NA•NOT ANALYZED •NAI•INTF.RF!RENCES 
•J•!8T114AT!D VALUI'! *"-PRJ!!SIIMPTtVP: P:vtllP.:NCE OF PRP:Sr.NCE 0 .. MATERIAL 
•K•ACTU~L VALUE IS KNOWN TO R! LF.SS THAN VALUE GIV!N 
•L•ACTUAL VALUE IS KNOWN TO R! GRF.AT!R THAN VALU'- GIVE" 
•U•M~T!RtAL WAS ANALYZ~O FOR BUT.NOT DETFCTED, THE NU"BER TS 

TH! E.STI~ATED MINIMUM QIIANTTTATJON LIMIT, 

-
lf!IULTB 

tnu 
NA 
I' U 
511 
511 
511 
ltiU sn sn 
511 
511 
511 
511 
511 
511 
511 tnu 
511 
511 
511 
511 
5fl 
511 
5n 
511 
5U 
5" 
51f 
51f 
511 

'" lOU tnu 
lnu 

nu 
tnu sn 
5fl 
2nu 
511 
sn 
5fJ 
511 

lnu nu 
nu sn 

511 
511 su 
5U 
5tt 
5fl 
tnu 
511 
511 
tlU 

-- - - - -
•••••ANALYTICAL RESULTS••••• 

UNITI 
UG/L 
UG/L 
UG/L 
UG/~ 
H3~ 
UG/ 
UG/L 
UG/L 
UGIL 
UG/L 
fJG/L 
UG/L 
UGIL 
UG/L 
UG/L 
tiG/L 
UG/L 
UG/L 
IJG/L 
fJG/L 
UG/L 
UG/L 
tiG/L 
II GIL 
UG/L 
11G/L 
If GIL 
II GIL 
UG/L 
UG/L 
II GIL 
IJG/L 
UG/L 
UG/L 
II GIL 
tiG/L 
II GIL 
UG/L 
If GIL 
fiG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/t UG/ 
tiG/ 
UGIL 
UG/L 
UG/L 
UG/L 
II GIL 
llG/L 
UG/L 
UG/L 

COMPOUND 
N•N!T~OSOnlHETHYLAMINE 
lL2•D1~HE"VLHYDRAZlNE/lZOB~NZINl 
Br;NZin Ml 

lrJ•Dt H~OROB!NZINI ,t•o H o~oBENZfHI 
•D H OIIOB!Nt N fl12•~H OROITHYL) ETHER 

MII!X CHLO OUHANI 
HJ8(2•CH~ONOI&OPIIOPYL) !TH~R 
N•NlTROI nJ•N•PPOPYLA~lN£ 
NJTR~BEN ENE Hr. A HLO 0 UTADtiNI ~,~~ •tRicRLOROBENZENE 
N PHTH L NE 
BI8t2•CHLOROETHDXY) METHANt 
ISOPHDI'ON! 
H!XACHLDRnCYCLOPENTADIEN~ (HCCP) 
2•CHLORONAPHTHALENE 
AC!NlPHTHYL!N! 
ACENAPHTHP:H! 
DIMETHYL PHTHALATE 
2r4•DIN1TROTOLUF.NE 
2r6•DIN1TRUTOLUr.NE 
4•CHLOROPH~NYL PHENYL ETHEk 
FLUORENE 
DIETHYL PHJHALAT~ 
N•NITR080D PHENLYAMlNE/DIPH!NYLl"IN! 
H!XACHLOROB!NZENE (HCR) 
4•BROHOPH!NYL PHINIL ETHER 
PHENANTHRENE 
ANTHRACENE 
OJ•N•AUTYLPHTHALATE 
FLUORANTHP:NP: 
Pn!NE 
8!NZYL BUTYL PHTHALATE 
BT8(2•ETHYLH!XYL) PHTHALATE 
8F.NZOCA)ANTHRAC!NI 
C'tRYIEN! 
lfl'•DICHLOROBENZIDIN! 
D •N•OCTYLPHTHALATE 
B!N!O(B AND/OR X)FLUORANTHlNE 
B!NZD(B AND/OR ~)FLUORANTHENE 
8ENZO•A•PYR!N! 
IND!ND (1,2rl•CD) PYR!N! 
DTBF.NZO( rHJANTHAACENE 
B!NZOCGHIJP!RYLENE 
2•CHLOROPHENOL 
2•NITROPHENOJ, 
PHENOL 
2,4•DIM!THVLPHENOL 
2,4•DICHtnROPHENOL 
2r4l6•TRlCHLOROPHENOL 
4•CHLDRO•]•METHYLPHENOL 
2,4•D1N1TROPH!HOL 
2•"F.THYL~4t6•DIN1TROPHENDL 
PENTA~HtORoPH!HOL 
4•N1TROPH!NOL 

-·-



-~-~-~- - ---

06/14185 

SAMPLE AND ANALY~tS MANAGEMENT SYSTEM 
P:Phf.Sn, REG IV 
AtHENS G!ORGU 

EXTRACTABLE ORGANIC ANALYSIS, MISC 
WATER 

.. 

SA~PLE NO.I 85r6274 SAMPLE TYPr.a MONWL 

PROJECT NOAa 85•048 PROGRAM !LE~ENTI NSF 
SOURC!t SOuTH• WOOD Pl!D~ONT 
CITYI WILMINGTO~ STATEI NC 
STATION I D I SWP•GW•t 
&TORET &TlTfON NOI l702lOC 
SAMPLr COLL!CTIONJ START DATE/TIM~ Ott07/A5 
SAHPLF. COLLICTIONI STOP DATEITIMF. 00100100 

COLLECTED BYI A HANS~N Rlr!IV!D FRO~f 
SAMPLE ~ECIDI DATEr/TIMF. 00/00/00 REC D RYI 
S!:ALEDI 

CHEfollSTI 
ANALYTICAL METHOOI 

g~~iR:gf'r.l~g~ATr,:~cg~ai~~C~~I o3~~f INORG SA~PLE NO,I MDA4t5 
CONT~ACT LABORATORY(lNORGANIC)I WILSON 

REMARICI 
A!MARJ(I 
SAMPLE LOG VERJFI!D BYI PLB DATA VERIFIED BYI JWT 

•••R!HARlCS*** 
THIS DATA HAS NOT B!!N SURJECT!D TO A CC REVIEW, 
DATA SHOULD B! LIMITED TO SIT! SCR!F.NlNG 1 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES•** 

*A•AV[RAG! VALUE *NA•NOT ANALYZFD •N~t•INT!RFERE~CES 
•J•!STIMAT!D VALUE •N•PR!SUMPTIV! f.VIDF.~CE 0, PRESENCE OF MATERIAL 

•K•ACTUAL VALUE JS J(NOWN TO ~! ~ESS THAN VALUE GIVEN 
•L•aCtUAL VALUE S KNOWN TO RE GR!ATER THAN VALOF. r.IVEN 
•U•M~!ERIAL WAS AN.LYZF.D ~OR ftlfT NOT DF.TF.CTED, fH! NUMBER fS 

T~E MINIMUM DETECTION Ll"IT. 

- -- - --
RESULTS 
lOU 
lllU 
lOU 
511 
lOU 
!SIJ 
lOU 
511 
lOU 
511 
2tU 
~II 
8JN 
!50JN 
20..JN 
lO.JN 
1JN 
lOOJ 

•••••ANALYTICAL "ESULTS***** 
INI UG/~ CO~POUND NAME 

R!NZOIC ACID 
2•METHYLPH!NOL 
4•MI!:'fHYLPHP:NOL 
2,4,!5•TRICHLO~OPHENUL 
AN lLtiNF. 
I'IENZIL ALCOHOL 
4•C'HLOROANILINE 
DIRENZOFIIRAN 
2•M~THYL N•PHTHALENE 
2•NtTROAt.IILINE 
l•NITROANIJ.INE 
4•NITROANILlNE 
PROTECT 
PROM!fnN 
T!TH~HYDRODIMET"YLPYMANON~ 
M!THYLMEPTANOL 
C5 ALKYL•8F.NZ[NL 
8 UNIDENTIFIED COMPOUND& 

- --'-



_:_,_ - - - -

06/14/85 

SAMPLE AND ANALYSt~ MA~AGEMENT SYSTEM 
F.PhP.:SD,REG IV 
lTtf!NS GEoRGIA 

EXTRACTABLE ORGANtC ANALYSIS, HISC 
WATER 

-

SAMPLE NO,I 85C627~ SAMPLE TYP!t MONWL 

PRUJErT NOOI 85•048 PPOGRA" ~L!M!NTI NBF 
IOURC~a 80 T~~ WOOD PIEOMONT 
CITYI WIL"lNGTON STAT~I Mr 

li~~~~~s~l¥tA~8:Cic~;~23oo 
SAMPL~ COLLFCTIONt START OATF./TTMF. 01/07/RS 
SAMPLE CDLLECTJDNI STOP DATE/TtM! 00/00/00 

COLL!CTFD BYI 8 HANSEN R!C!!V!O·FROMf 
5AMPLF. REC'DI DAT!,/TJM! 00/00/00 REC D 8YI 
&!ALEDa 
CH!M15Tt · 
ANALYTICAL M!THODt 
CASr NO I 1454 ORG SlHPL~ NOI 04ft47 tHOR~ BA"Pt! NO,I HDA4l6 
CONTRACf LARORATORYCORGA~IClt URTL 
CONTRACT LARORATORYCINORGANJC)t WILSON 

H!MARKI 
REHARKI 
SAMPLE LOG VERJ~I~D BYI PLR OATA V!RIFJEO RYI JWT 

•••PEHAPK5*** 
THIS OATA HAS NOT RFEN SURJFCT!O TO A OC REVIEW, 
DATA SHOULD BP. LIMITED TO SJTP.: SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***fOOTNOTES*** 

-

•A•AVERAGE VALUE •NA•NOT ANALYZED •NAI•INTF.RFERENCES 
•J•FSTIMATED VALUE •N•PAF.SIIMPTI~F: !VIDENrE OF PRF.SP:NCE OF MAT!IHAL 
•«•ACTUAL VALU~ IS KNOWN TO R! r.ss THAN VALUE GIVP:N 
•L•AeTUAL VALUE IS KNOWN TO ftf. R!AT!R THAN VALUF. C!V!N 
•11•14ATER1AL WAS ANALYZP:O POR BIIT NOT DP.:TECT!De TH! NIIMIU:R TS 

THE MINIMUM DETECTION LIMIT. 

-
RF.SULTS 
511 
lOU 
sou 
511 
sou 
511 
tOU u 
511 
21U 
511 
1 oo.rH 
20JN 
tOJN 
)OJ 

-- -- -·-
•••••ANALYTlCAL RESULTS***** 
INa UG/L COMPOUND NAME 

RENZOir A('JU 
2•METHYLPHf.:lt0lo 
4wMETHYLPHF.ItOL 
2,4,5•TRICHLO~OPHENOL 
ANJLINF: 
R!:~,JZYJ. Af.COHOL 
4•rHLOROANlLINP.: 
DIAF.NZOFURAN 
2•METHYL NAPHTHALENE 
2•N ITROAN I J,J Nt' 
l•N ITROAN J J, I Nt: 
4-NITROANILINt.: 
t' l ALKYLRE:NZF:NP.: 
R!NZOTHlllPHI!:N~ 
NITR0C-RRA7.ULE 
l UNIDENTIFIED COMPOIIItDS 

-·-· 



-1 -~ -l- ...... -- -·-;- -·--
SAMPLE AND A~ALY~tS MANAC!NENT SYSTEM 

fPA•FSiltP!G IV 
ATHENS li!ORGU 

06/14/A'i EXTRACTkBLE ORGANIC ANALYSIS, ~tSC 
WATER 

SAMPLE NO,I R5r.6276 SAHPL~ TYP!I HONwL 

PROJ!CT NnAa 85•048 PRO~RAM EL!~~NTI NSF 
SOURCr.a SOuT~a WOOD Pt!hMONT 
ClTYI WILMINGTON STATr.a NC 

STATION I 0 I SWP•G~•4 
STORET STltfON ~01 1702lOf. 
SAMPLE CO~LFCTIONI STAPT OAT!/TTHE Ot/01/95 
SAMPLE COLL!CTIONI STOP DATE/TIM! 00/00/00 

COLt!rT~D KYI B HkNSEN RECEIVED FPOHf 
SAMPLE REC'OI OAT!,ITlMt 00/00/00 REC D BYI 
SI!:ALEDJ 
CHEMIST I 
ANALYTICAL HtTHODI 
CAS~ NOal J454 ORG 8AMPL~ NOI 04649 INDRC SAMPLE Hn.a MDA4t7 
CONTRACT t.a~ORATliPY(ORGANJCll URTL 
CONTRACT LASORATORYCtNORGANICll WILSON 

RtHARKt 
REMARK I 

SAMPLr. LOG VERIFIED BYI PLB nATA VERIFIED ~YI JWT 

•••R!NARitS••• 
THIS OATA HAS NOT RFEN SURJ~CT!O TO A 0~ R~VIFW, 
DATA SHOULD 8E LIMITED TO SIT~ SCRE!"JNG, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••eFOOTtiOT~I'*** 

•A•AVEHAGE VALUE •NA•~OT A~ALYZ~D eNAl•INTERFtRENCES 
eJ•f.STIMATED VALUE *N•P~ESUNPT!V! P.VtD~NCE OP' PR'-SP'NCE OP' MATERIAL 

•K•ACTUAI· VALUE TS KNOWN TO f'lt L!SS THAN VALUE GTVII:N 
eL•ACTIJAL VALU~ 18 ~NONN TO RE GREATER T~l~ VALUII: GIVEN_ 
eii•MATF.RIAl• !OIAS AH lLYzro P'OR BIIT NOT OI':TF.CTEO 1 'tHfo: NIIMB~.R TS 

T~r MINIMUM DETEr.TJON LtMIT. 

RF.SUL.TS 
!!II 
lOU 
lOU 
lOU 
lOU 
5U 
lOU 
s.o 
luU 
!)II 
21U 
!SU 

- -·-



-~-~- - .. .-:- - - - ·- ...... - -·-

06/14/8!5 !XTRACTARLE ORGANIC ANALYSIS, Mt5C 
WaTER 

SAMPLE N0 0 1 8!5C621l SAMPLE TYPEI MON~L 

PROJECT hOOI 8!5•048 PROGRAM !LEMENTI NSf 
SOURCEI SO TH• ~OOD PI!OMOHT 
CITYI WILMI~GTON STAT!I NC 

~~a~l~"sll~tAN5=&;G~7~2lor 
8AHPLF ~OLLF.CTIONI START OATr./TIM~ 01/07/95 
SAMPLE ~OLLECTIONI STOP DATEITIMr. 00/0n/00 

COLLECTED RYI A HANSEN. P'-CEIV!D FROMf 
SlMPLF. REC'DI DlTE,ITJM! 0010~/00 REC 0 RYI 
SEALED I 
CHEMIST I 
ANALYTICAL METHODI 
CAS~ NO•I J•54 ORC SAMPL~ NOI n4~45 INORG SAMPLE NO,I MDA4t4 
CONTRACT LlRORATORrCORGANlC)I URTL 
CONTRACT LARORATORY(INORGAN!Cll WILSON 

R!14ARICI 
REMARK I 
SAMPLF. LOG VERIFIED HYI PL8 OATA VF.RIFIED BYI J~T 

***REMARKS••• 
THIS nan HAS NOT RfP:N RIIBt)F.CTF.n TO A nr. REVIEW, 
DATA SHOULD BE LIMITEO Tcr SITE ~CPEENJNG, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OOTNOTES•** *l•AVERAGE VALUr. •NA•NOT ANALYzro •NAl•INTFRFEPENCES 

•J•,&TJMATED VALUF. •N•PR!SII~PTIVF. EVIDF.NCE OF PRFSF.NCE Of MATERIAL 
•K•ACTUAJ· VALUE Is KNOWN '" Rt LEss THAH VALI'E crvF.N 
*L•ACTIIA , VALUE S KNOWN TO ~! GREATER THAN VALUF ~IVEN 
•U•HATF.AUI• WAll ANlLYZFO roR BIIT rtOT DP:TI!CTEDo THE NUMBER 15 

T~F MINIMUM DETECTION LtMJT, 

RP:SULTS 
su 
lOU 

A3° 
lOU 
StJ 
tnu 
!Ill 
lOU 
!ill 
2tU 
511 
lOJ 

*****AN~LYTICAL PF.SIILTS***** 
INI UGIL COMPOUND NAME 

Rfo.:NZOIC lCTD 
2•M~THYLPHENOL 
4•Mt:THYLPHENOL 
2,4,5•TRtCHLOROPHENOL 
ANILINE 
Rt:NZYL Af,COitnL 
4•CHJ,OROAN ILl N!! 
DIRENZOFURAN 
2•14ETHYJ, NAPHTHAJ,t:NE 
2•NITROAN I LINt 
l•NITROANtLINt: 
4•NITROAH If, I Nt: 
2 UNIDF.NTififD COMPOUNDS 

-·- -· 



i -· - -- --

06/14/85 EXTPACTlRL! ORG~NTC lNALYRIS, MISC 
WATER 

PROJECT NOOI 85•04R PROGRAM !LEMENTI NSF 
SOURCEt SO THf WOOD PIF.OMONT 
CITYI WILMlNG ON STATEI NC 

lia~I~Ns~l¥tAN8=~ia~;g~lol 
SAMPL~ COLLr.CTIONt START OATr./TT~r. Ot/07/R5 
SAMPLE COLL!CTlONt STOP DATE/TIME 00100100 

COLL!r.TED BYI 8 HANSEN R!r.!tV!D FROMI 
8A~PLr. RtC•nr DlT!tiTtMF. 00/0n/nO AECID BYI 
S!ALEnr 
CHENISTI 
ANALYTICAL METHODI 

-

ga~~R:gf'L:~~~ATg:~(8~~~~1c~~~.n~~¥l. INORG SA~PLE Nn,t MDA4t9 
CONTRACT LAAORATORY(JNORGANICJt ~tLSON 

R!MARICI 
REHARKI 
SAMPLr. LOG VtRIFl!D BYI PLB nATA V!RTFt!D AYI JWT 

***REf4ARI'<S*•* 
THIS nATA HAS NOT BFF.N SURJF.r,Tr.n TO A QC R!VIE~o 
DATA SHOULD 8! LIHlTED TO SIT! SCREF.NtNG 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTES*** 

-

•A•AVERAGE VALUE . •UaeNQT aNALYZ!D •NAI•lNTFR~ERENCFS 
•J•ESTIMATED VALUE •N•PR~SU~PTTV~ ~VIDENCE OF PHr.S~NCE OF MAT~RIAL 

•K•ACTIIA[, VALUE [8 KNOWN TO ~E LJI:SS THAN VALUE GlVF.N 
*L•ACTUAL VALUE 18 KNOWN TO R! GRP:AT!R T~AN YlLUF CtVtN 
•D•MA'rP:RtAL IUS NlLYZFD ,nR BitT NOT DFT!CT!0 0 THE NIIMRp;R TS 

THF. MINIMUM D!T!CTION LIMIT. 

- -·-

RF.SIILTS 
511 
tOIJ 
lOU 
511 
lOU 
!!ill 
lOU 
511 
lOU su 
:nu 
5U 
lOJN 
20J 

- -·- .... _ -· 



' -·-i- - -·- - - -·- ·--- - -·- -·-.·-· 
SA~PLE AND ANALYSIS MANAGEMENT SYSTEM 

F.PA•F.80.r.REG IV 
AT~P!NS ~EORGIA 

06/14/85 EXTRACTABLE ORGANIC ANALYSIS, MISC 
WATER 

SAMPLE N0 0 1 A5C6269 SAMPLE TYPF.I HONWL 

PROJECT ~n 0 e 85•048 PRO~P~M P!L!M!NTI NSF 
SOURCFI SO THf WOOD Pt!DMONT 
ClTYI WlLMlNG ON STAT!I NC 
STATtON J 0 I SWP•RA•W 
STORET STlTfON NOI 370230~ 
8AMPLF. COLLECTIONI START DATF./Tt~! 01/07/85 
SAMPLE COLLF.CTIONI STOP DAT!/TJME 00/00/00 
COLtEr.TED BYI 8 HANSEN ~F.CEJV!D FROMJ 
SAMPLE RECIDJ DAT£,/TJME 00/00/00 RECIO BYI 
SEALIDI 

CHEMISTI 
ANALYTICAL HETHODI 
CAS! NOfl 3454 _O~G SAMPLE NOI 04~56 INORG SA~PLE N0 1 1 HUA4t8 
CONTRAC LARORATORY(ORGANtCll URTL 
CONTRACT LARORATORl(INORGAHICll WILBON 
REMARK I 
REMARK I 

SAHPL! LOG VEAiri!D BYI PLB DATA Y!Rifl!O RYI JWT 

***REMARII8*** 
THIS DATA HAS NOT B~EN SURJF.CT!D TO A QC REVI!W 1 
DATA SHOULD 8! LIMITED TO StTF. SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... P'OOTNOT!SU* 

•A•AVERACE VlLUE •NA•NOT lNALYZ!D •NAl•lNTYRVERENCES 
•J•1.ST1MATED VALU1. •N•PR!SUMPTIV! !VIDENCE OF PRESFNC! OF ~ATEPIAL 

•K•ACTUAL VALUr. Is KNOWN '" "E LESS THAN VALUE GTVF.N 
•L•ACTUAL VALUE 8 KNOWN TO ~! CP!AT!H THAN VALUF GIVEN 
•U•MATER.UL WlS NUYZF.Il FOR 81Jl "OT DET!C:TED, tHE NUMBER JS 

T~! MINIMUM DETECTION LIM T1 

RF.SULTS 
'511 
lOU 

A8 11 

lOU 
511 
lOU 
SIJ 
lOU 
511 
2tU 
511 
lOJ 

*****ANALYTICAL RESULTS***** 
lNI UG/L COMPOUNU NAHE 

RENZOIC ACID 
2•MI!:THYLPH!foi0L 
4•~>~ETHYLPHENOL 
2,4,5•TRICHLOROPH~NOL 
AN tiliNE 
RENZYL ALCOHOL 
4-CHLOROAN IL TN F. 
DIRt:NZOFIIRAN 
2•~ETHY~ NAPHTHALEN~ 
2•NITROANILINJ:: 
l•NJTROAN Jf,l Nt: 
4•N TRnA~It.INE 
J IINIDr.NTIFlED COMPOUNDS 



- -·~- -- -1--

06/14/85 

SAMPLE ANO ANALYStR MANAGEMENT SYST!~ 
EPh!SDtREG tv 
ATHr.NS II!ORGU 

.. 
EXTRACTABLE ORGANIC ANALYSIS, MtSC 

WATER 

-

SAMPLE NO.I 85C6768 SA~PL! TYPF.I MON~L 

PR~JErT hOAI 85•048 PROGRAM !LEM!NTI NS, 
&OURCF.I SOUTH• WOOD P!EnMONT 
CJTYI WJLHING&ON STAT!I ~~ 

~~a~~~Ns~l~tAN8tC;8~7~~Jo~ 
SAMPLE CUtLr.CTIONI START DATt/TTMr. 01/08/85 
SAMPLE COLLECTIOHI STOP OATEITIME 00/00/00 

COLLECTED BYI 8 HANSEN R!C!JVEO VROMf 
SA~PL! RECIDI DAT!,/TJME 00100100 REC D BYI 
S!ALEDI 
CHEMIST I 
ANALYTICAL METHODI 

~~~~R~gf 1 L1~~=ATg:~cga~:~~C~~I na~~t 
CONTRACT LABORATORY(INORGAHICll WTL&ON 

JNORG SAMPLE NO•I MOA420 

REMAFII< i 
REHARU 
SAMPL! LOG VERI,I!D BYI PLB OATA V!RtFtED RYI d~T 

***REMARKS••• 
THIR OATA Has NOT A~F.N SU~JF.CT!n TO l QC REVIfW• 
DATA SHOULD BE LIMITED TO STTF. SCR!F.NJNC • 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTES*** eA•AVERAGF. VALUE •~A•NOT ANALYZED •NAJ•lNTF.RfERENCE8 

•J•FRTJHATED VALUE •N•PRF.SIIMPTIVF !VlDF.NCE OP' PRP.SF.NCE OF MATERIAL 
•K•ACTUAL VALUE IS KNOWN TO R! LFSS THAN VALUE GIV~N . 
•L•ACTUAL VALUE TS KNO~N TO R[ GP!.TER THAN VALUE GIVEN 
•U•MAT!:RUL WAS ANALYzr.n FOR BIIT NOT D!TF.Cn:Po THE Nllt~KER TS 

THF. HI~I"UM DETECTION LIMIT. 

--- - -·-

IIF.SIILTS 
~II 
lOU 
1nu 
511 
lOU 
511 
IOU 
~II 
!ill 
!ill 
lOU 
!ill 
lOOJ 

*****ANALYTTCAL RESULTS***** 
lNI U~/t COMPOUND NAME 

RENZOJC ACID 
2•M~:THYLPHEhOL 
4•METHYLPHE~OL 
2~4,5•TKICHLUROPHENOL 
ANILINP.: 
RENZYL AI.COHOL 
4•CHLOR0lf\l t LlhE 
OIRENZOFIJRlN 
2•M~THYL NAPHTHALEN~ 
2•NITROANJL1111£ 
J•NITROANU.INE 
4•N l'rROAN 1{. INE 
5 IJNIDENTIFI!D COHPOUHOS 

'' 

- -·-



_i_i_:_·- -! - -
SaMPLE AMD ANALYSIS ~aNAGtHENT SYSTE~ 

rpa.nn1 P!G IV 
ATHENS 'iEOAGU 

-

06/14/85 PESTICIDES/PCB'S AND OTM!P CHLORINATED COMPOUNDS 
WATER 

SAMPLE N0 1 1 B!C6274 SAMPLE TYP!I MDNWL 

PROJECT NDAI 11•848 PROGRAM ELIMENTI NSF 
a~¥;~1Atf~~~~fa: OD PIEDMONTSTATEI NC 

lla~~~"sll~tAN8=~iG~iA2loc 
• AMPLE COLL!CTIDNI I''RT Dl,E/T!ME Ot/07/85 

AHPL! COLL!CTIONI TOP DATE/TI~E 00/00/00 

COLLE~TED BYI 8 HANSEN PICIIV!D FPDMf 
SAMPLE PICIDI DATE/TIME 00/00/00 PIC D IYI 
SEALED I 
CHEMIS'I't MHI' 
ANALYTICAL M!THODI 
CAS! NOAI ]454 ORG SAMPLF. NOI n4646 INORG SAMPLE N0 1 1 MUltl5 
CONTRACT LAAORATORYCORGANIClt URTL 
CONTRACT LAAORATORYCINORGANIC)t WILSO~ 

REMARK a 
RIMARICI 

lAMPL! LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

•••REMARKS••• 
THIS DATA HAS HOT BEEN SURJrCT!D 10 l OC REVIEW, 
DATA SHOULD BE LIMITED TO SITE SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FODTNDTI!:S••• 

•A•AVERAO~ VALUE •Nl•NOT ANALYZ!D •NlJ•INTERFF.~f.NCES 
•J•!&TIHAT!D VALUE •N•PRF.8UMPTIV'. !VJDf.NC! 0' PR!S!Nr.E or MATERI•L 
•K•JCTUA~ VALUE 18 KNOWN Tn 8! LESS THAN VALUE GIVE~ t• 
•U•MATER AL WAS ANALYZED FOR ~UT NOT DETECT!D 1 TH! NUMBER o 

· TH! !S JMAT!D MINIMUM QUlNTJTATION LIMIT 
11 WH!N NO VALUE IS R!PDRT!O, S!E CHLOROANl CO~STITUENT8 1 
2 1 CONSTITUENTS Oft M!Tl"OLIT!8 OF TECHNICAL CHLORPAN! 1 

-
11!SULTS 
o.olu 
0 0 u 
o:o1u 0 0 u 
o:o1u 
0 0 u o:osu o otu o:otu 
0 lU o:osu 
o,oiH 8•8 u o:l" 0 1 II o, u o, u 
8·1tl o']u 
o'1u 
o'1u 
o:lu 2a u 
•• •• •• •• •• •• •• •• 
8: IH 

-·-- -
•••••ANALYTICAL ~!SULTB••••• 

UNrTS 
IIG/L 
UG/L 
UG/L 
UGIL 
38~~ 
UG/L 
UG/L 
IIG/L 
IIG/L 
II GIL 
H8~~ 
IIG/L 
UGIL 
II GIL 
tlli/L 
tiG/L 
UG/L 
II GIL 
UG/L 
II GIL 
II GIL 
II GIL 
IIG/L 
II GIL 
IIG/L 
UG/L 
UG/L 
UG/t IIG/ 
IIG/ 
UG/L 
UG/L 
UG/L 
UG/L 

- - - -

/1 



_l_i_l_ - -~--

SA~PLE.AND ANALYSIS MANAGEMENT SYST!M 
P'PA•F.Sn 1~!G IV 
ATH!NS !iEO~GIA 

-

06/14/85 PESTICIDES/PCB'S AND OTH!R CHLORINATED COMPOIINns 
WUEA 

SAMPLE NOel R5C6275 SAMPLE !YP!r MONWL 

PROJECT NOftt 85•048 PROGRAM ELEMENTI NSP' 
SOURC!I 80 THf WOOD PIIDMONT 
CITYI WILMJNG ON STAT!t NC 
STATION I D t 8WP•GW•2 
STORET STlTfON NOI 1702300 
SAMPLE CDLL!CTJONI STAAT nAT!ITTME Ot/07/85 
SAHPL! COLLECT DNI STOP DAT!/TJM! 00/00/00 
COLLECTED BYI B HANSEN P!C!IV!D FPO~J 
SAMPLE R!C'DI DAT!/TIM! 00/00/00 A!C D 
SEALED I 
CH!MU!I NtlB 
ANALYTICAL MITHODI 

BYI 

CAS! NO•I 1454 ORG lAMPL'- NOI 0464' JNORG SAMPLE NOel MDA416 
CONTRACT LARDRATORY(OAGANIC)I • UBTL 
CONTRACT LABORATDRY(JNOROANIC)I MILSON 
ltiMARKI 
REMARK I 
lAMPL! LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

**U!MlRICS••• 
THIS naTA HaS NOT BF.!N SUBJECTED TO A OC ~!YI!W, 
DATA SHOULD B! LIMITED TO SIT! SCR!!HJNG, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• 
*A•lY[~AG, VALUE •Nl•HOT ANALYZED •NAJ•I~T!~P'~PENCES 
•J•!STIMAT!D VALUE •N•PRF.SUMPTJVE !VIDENCE or PR!SENCE OF MATERIAL 
•K•ACTUAL VALUE IS KNOWN TO B~ ti8S THAN VALUf GIV~N 
•U•MATERIAL WAS ANALYZED FOR ~UT NOT DETECTED, THE NUMBER IS 

TH! !STIU'l'ED MINIMU"' QUlN.TIUTION LIMIT 
t. WHF.N NO VALUE tS REPORtED~ SF.E CHLOROANl CONSTITUENTS, 
21 CONSTITUENTS OR ~ETARO JT~S OF TECHNICAL CHLORDAN!, 

-
R!IIULTS o,otu o,otu 

0 OtU 
o:o1u 0 0 u o:otu o,otu o,otu o,otu 
o,ttl 
o,otu 
o,otu 
8·81H 
o:311 o,l" o, u o, u 
0 u 
o:1n o,lu 
0 ]U 
o:111 
0 lU 
Si02U 
•• •• •• •• ... 
•• •• •• o,tu o,tu 

-- - -·-
*****ANALYTICAL RESULT&••••• 

II NITS 
II GIL 
IIG/L 
IIG/L 
II GIL 
UG/L 
II GIL 
IIG/L 
II GIL 
UG/L 
UG/L 
II GIL 
II GIL 
UG/L 
IJG/L 
UG/L 
II GIL 
II GIL 
UG/L 
UG/L 
UG/L 
UG/L 
IJG/L 
II GIL 
IIG/L 
II GIL 
II GIL 
UG/L 
UG/L 
II GIL 
II GIL 
IIG/L 
UG/L 
UG/L 
UG/L 
IIG/L 
UG/L 

COMPOIIND 
ALDRIN 
HEPTACHLOR 
H~PTlCHLOR !POXIDE 
ALPHl•BHC 
ltP:Tl•BHC 
GlMMA•BHC (LINDANE) 
DELTA•BHC 
ENDOSULFAN I (ALPHA) 
DIEI·DRIN 
•••'•DDT CP,P'•DDT~ 4,41•00! fP,P'•ODE 
4~41•DDD CP,P'•DDD 
ENDRlN ENDO UL,AN II (BITA) 
ENDOSULFAN SULFATE 
CHLORDANE (TECHa MIXTURE) 
PC~·~242 (AROCLuR ~242l PCB• 254 (AROCLOR 254 
PCB• 221 IAROCLOR 221 
PCB• 2]2 AROCLDR 212 
PCB•t248 AROCLDR ~248 PCB• 260 CAROCLOR 260 
PC~• 016 CARUCLDR 016 
TflXAPHtNE 
ENDRIN ALD~HYD~ • 

{~]61t8 TCDDCDIOXIN) 
HL JUliNE 12 ' 
LPHA•CHLORDINE . /2 

GAMMA•CHLORDINE /2 
l•HYDRDXYCHLORD!NE /2 
GlMMA•CHLORDANE /2 
TRANS•NO~ACHLOR /2 
ALPHA•CHLURDANI /2 
C!S•NONACHLOR /2 
METHOXYCHLOR 
!NOUN ltiTONE 

- - -

/1 



_l_l_._ - -- -
SAMPLE AND ANALYSIR MANAGEMENT &YST!M 

F.PhP:SOtREG IV 
lTH!NI li!DAGU 

.. 

- -

06114185 PESTICtD!IIPCBIS AND DTH!A CHLORINATED COMPOUNDS 
Wl'UR 

SAMPLE NO,I 85C6276 SAMPLE TYPEI HOHWL 

PROJF.CT NnAi 85•04~ PROGRAM !L!H!NTI N5r 
SOUACF-1 &OuTHa WOOD PIEDMONT 
CITYI WILMINGTON ITAT!I NC 
STATION I D I SWP•GW•4 
STORE! ITltfON NOI 170230! 
SAMPLE COLLF.CTIDNI START DAT!ITtMF. Ot/07185 
lAMPL! COLL!CTIDNI I!DP DATEITIMP: 00100100 

i~~~fi'~~c,~l 8A~~~,~=E oo/Oolo~!CilVED '=~~lo BYI 
IUL!DI 
CHEMISTI MHR 
ANALYTICAL METHDDI 
CAS! NOfl J454 ORG SAMPLE NOI 04648 INO~G Sl~PLE NO,I MDA4t7 
COHTRAC LARORATORYtDPGANIC)J . UBTl, 
CONTRACT LARDRATORYtiNORGANIC)I WILSON 

I'EMlRKi 
REMlRKI 
SAMPLF. LOG V!Rtri!D RYI PLB DATA V!RtrtEO BYI JWT 

•••RE14ARI<S••• 
THt8 DATl HAS NOT BEEN SijRJECTF.n TO A OC PEVt~W, 
DATA SHOULD 8! LIMITED TO BIT! BCREP.NT~G, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

•A•AV!~AG~ VALUE •NA•NOT ANALY!ID •NAI•INT!RF~RENCtS 
•J•!ITIMlT£0 VALU! •M•PRr.IUMPTIV! !VIDF.NCE or PRr.&~NCE OF MATERIAL 
•~•ACTUAL VALUE JS KNOWN TO 8! LESS THAN VALUE GIVEN 
•tJ•~AT!RIAL WaS ANALYZED rOR RUT NOT D!TEr.TED, THV. ~UMBER IS 

TH! !STTMAT!D MINtMIIH QU&NTITITION LIMIT& 
l WHF.N NO VALUI!! lB RI!:PORT!D, 51!:! CHLDRDANL CONSTTT11ENTSo a: CONSTITUENTS OR M!TARDLIT!5 nr TECHNICAL CHLORnANE, 

-
RERULTS 
g.gtu 
o:otu o,otu 
g.gtH 
o:otu 
O,OlU o,otu 
0,111 
o,otu o,otu 
g.gm 
o:Jn o,su 
0 1U o:Ju 
0,111 
o,lu 
0 1 II 
0 lU 
o:111 
0,311 
~.111 
•• •• •• •• •• •• •• •• 
0 tU 
o:tu 

- - - - -
•••••ANALYTICAL ~~SULTS••••• 

II NITS 
II GIL 
II GIL 
UGIL 
II GIL 
UGIL 
tJGIL 
IJG/L 
II GIL 
II GIL 
II GIL 
II GIL 
UGIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
UGIL 
UGIL 
UGIL 
UGIL 
IJGIL 
II GIL 
tJGIL 
II GIL 
II GIL 
II GIL 
IJGIL 
II GIL 
II GIL 
IIG/L 
II GIL 
II GIL 
II GIL 
tJGIL 

C:OMP0tlt40 
AI,ORlN 
HEPTACHLOR 
H1.PTACHLOR EPOXIOE 
AJ,pHA•~HC 
ii1.ThBHC 
GAMHA•BHC (LINDANE) 
DI'LTA•HHC 
ENODSIILFAN I (ALPHA) 
DIELURIN 
4,4••nOT CP,P'•DDT~ 
4,41•00! (p 1 pteDDE 
4,4'•DDO (P,PI•DDD 
!NDRIN 
ENDOSULFAN 11 (BETA) 
!NDOSIILFAN SULfATE 
CHLORDANE (TECH• MIXTURE) 
PCR•l242 (AROCLoR 1242~ 
PCR• 254 (ARUCLOR 1254 
PCB•l22t (AROCLOR 1221 
PC~·I232 iARUCLOR 1232 
PCB• 248 ARUCLOR ~248~ PCB• 260 AROCLOR 260 
pr.a•tnt6 (ARUCLDR 1016 
TOXAPHENE 

~~~~l~s 1~g~~l8~oxiNJ 
CHLOJip~N! 12 ALPHA• HLDROENE /2 
GAMMA• HLOROENE 12 
l•HYDROXYCHLORO!~E 12 
CA~MA•CHLOROANE . 12 
TRANS•NONACHLDR /2 
lLPHA•CHLOROANE 12 
CIB•NO~ACHLDR 12 
MF.THOXYCHLOII 
ENDIIIN KETONE 

- - -

11 



-~-~- - - -'- -
SAMPLE AND ANALYSIS MANAGEMENT SYST!H 

FPhF.SDtR!G IV 
ATHENS Q!DRGIA 

-

06/14185 PESTICID!S/PCB'S AND OTH!R CHLO~INlT!D CDMPDIINDS 
WATER 

SAMPLE ND,I 85C621l 8A~PLE TYP!I MONWL 

PROJErT NnAI 85•048 PROGRAM !L!"!NTI NSF 
SOURC£1 80uTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

:~a~l~"a~l¥tAN8=GiG;;~aJor 

l AMPL! COLLY.CTJONI START DATF./Tt~r. Ol/01/85 
AMPLE COLLECTIONI STOP DAT!/TIM!. no/00/00 

COLLECTED SYI 8 HANSEN R!C!IV!D FRDHf 
SAMPLE.RECIOI DATE/TIME 00100100 RIC D 
suuna 
CH!NISTt HHR 
ANALYTICAL METHODI 

BYI 

CAS~ NO•I 3454 ORG 8lMPL! NOI 04845 tNnRG SAMPLE NO,I MUl414 
CONTRACT LAAORATORY(ORClN!C)I URTL 
CONTRACT LAROAATORY(INORGANIC)I "!LSON 
REMARK I 
REMARK I 
SAMPL! LOG VERIFIED BYI PLB DATA V!~IFJ!D BYI JWT 

***R!MARXS*** 
THIS DATA HAS NOT BEEN SUAJ!CT!~ TO A OC R!VIE~, 
DATA SHOULD B! LIMITED TO SIT! 8CRI!NING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FDnTNOTEI'*** 

•A•AYE~aGr. VALU! •NA•NOT ANALYZED •NAI•JNTERFF.R!NC~S 
•J•!STIMAT!D VAtU! •~•PRr.SUMPTIV~ !VID!NC! or PRr.S!NCE or MATE~IAL 
*K•ICTUlt VALUE IS KNOWN TO 8! t!8S THAN VAtU! r.IV!N 
•U•MATf.R AL WAS ANALYZED FOR BUT NOT DET!CT!D, TH! NUMBER 18 

'rtf! !8 IMlT!D MINIMUM QIIINTl'UTION LIMIT 
l, WH!N NO VALUE U R!PDRTID, SP:! t'HLORDAd CONSTITII!NTS, 
2 1 CONSTITUENTS OR M!TAAOtlT!S or TECHNICAL CHLOAOANE, 

-
R~ft~~~s 
o:otu o,otu 
o,olu 
0 0 u 
o:otu 
0 1 0IU 
o,otu 
o,91u o,oll 
S:olH o,otu o,otu o,Ju o,tu 
8·iU 
o:Jn o,ttJ 
o,lu 
0 II 
o:lu 
o,tll 
aa•u 
•• •• •• •• 
•• •• •• •• 
o,lu o, u 

-·- - -·-
*****ANALYTICAL A!8ULTS***** 

liN ITI 
II GIL 
IJG/L 
II GIL 
II GIL 
tJGIL 
II GIL 
UGIL 
II GIL 
H8~t 
II GIL 
tiGI~ liGI 
IJGI 
II GIL 
IJGIL 
II GIL 
UGIL 
UG/L 
II GIL 
UGIL 
II GIL 
UGIL 
II GIL 
I.IG/L 
UGIL 
UGIL 
IJGIL 
UGIL 
II GIL 
UGIL 
UGIL 
II GIL 
liG/L 
UG/L 
UG/L 

CO~POUND 
ALDRIN 
HEPTACHLSR HEPTACHL R !PDXID! 
ALPHA•tiH 
BEThBHC 
GlMMA•BHC (LINDANE) 
VF:LTA•BHC 
ENOOSULFAN I CAtPHA) 
DIELDRIN 
4,4••DDT CP 1 P'•DDT~ 
4,4'•DDE (P,P'•DDE 
4~4••nOD (P,P'•DDD 
ENDRIN 
ENDOSULFAN li (BETA) 
END08ULFAN SULFlTF. 
CHLDROAN! (TECH• MIXTURE) 
PC8•t242 CAROCLuH 1242) 
PCR• 254 ClROCLOR 1254! 
PCB•122t ~AROCLOR ~221 Pr.B•l2l2 AROCLnR 232 
PCR•t241 A~OCLOR 241 
PCB• 260 AROCLOR 260 
PCB•IOJ6 (lROCLOR 10J6 
'l'rlXAPHENE 
ENORIN ALDEHYDE 
2~]67L• TCDD(DlOllN) 
CtfL RD!NE 12 
ALPHA•CHLOROENE 12 
GAMMA•CHLORDEN! /2 
t•HYDROXYCHLORDF.Nl 12 
GAH"A•CHLORDANE /2 
TRlNS•NONACHLOR /2 
A~PHA•CHLO~DANE /2 
CIS•HDNACHLOR /2 
M!THOlCliCHLOJI 
I:NDRIN KETONE 

- -·-

/1 



- - - - - - - -
SAMPLE AND ANALYSIS HANAGt:HEMT SYSTEM 

rpa.rsntREr. IV 
ATHENS c:ol!:oPGIA 

-

06/14/15 P!STICtD£8/PCB'II AND OTH!R CHLORINATrD COMPOUNDS 
WATER 

SAMPLE NO,I B5C6270 SAMPLE TYPF.I MONWL 

PROJECT NOAI 85•048 PROGRAM EL!M!NTI N&F 
SOURCEI SOu'Hf WOOD PIEDMONT 
CITYI WJLMING ON STATEI NC 
ITATION I D I 8WP•AW•OI 
IITORET STlTfoN NOI J702JOA 
IIAMPLr. COLL~CTIONI START OATr.ITTMF. Ot/07/R5 
SAMPLr. CDLL!CTIDNI IITDP DATE/TIM'- 00/00/nO 
COLLECTED BYI 8 HANSEN RECETV!D FROMI 
IIAMPLr. RECIDJ DATE/TIME 00100100 RF.C'D "Yt 
8!ALEDI 
CHE"'ISTI MHA 
ANALYTICAL M!THODI 
CASF. ~Ofl J454 ORG SAMPLf. HOI nA557 INORG SAMPLE NO,I MDA4t9 
CONTRAC LAAORATORYCORGlNTC)I URTt 
CONTRACT LARORATORY(INORGlNIC)t WILSON 
REMARK I 
R!MARICI 
lAMPL! LOG VERIP'IrD BYt PLB nATA VERIFIEP AYI JWT 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••P'OOTHOTES .. • 
•l•lY!RAG~ VALUE •NA•NDT ANALYZ!O •NAJ•lNT!RY~RI!:HCES 
•J.P:STJMATED VALUE •N•PRP:SIIMPTIVI'! !VIDP:NCE OF PRP:IIF.NCE OP' MATERIAL 
•K•lCTUAL VALUE Ill KNOWN TO BE LESS THAN VAtU! GIV~N . 
*IJ•MAT!RlAL WAS ANALYZED FOR BUT NOT DETECTED, THP: ~UMBER IS 

TH! !ST!MAT£0 MINIMU~ OUANTJTATION LIMIT 
l, WHEN Nn VALUE Ill RF.PORTEn, liE! CHLORDANf CONSTTT11!NT8t 
2, CDNITlTU!NTII OR METARDLIT!S OF TECHNICAL CHLORDANE, 

-
PEftULTS 
o,olu 0 0 u 
o:osu o,otu o,otu o,otu 
o,otu 
o,olu 
0 0 u 
o:111 o,otu 
o,olu 0 0 u o!otu 
0 1 ]11 

o,lu 0 u 
0: II o,lu 
o,r o, u 
0 I tJ 
0 u o 'tu 
o'tu HI 
•• ... 
•• •• ... 
•• •• ... 
o,lu 
0 1 II 

- -- - - - - -
•••••ANALYTICAL RESULTS••••• 

UNITS CnMP¥UNn 
H8~t ALDR N 

HY.PTlCHLOR 
II GIL HF.PTACHtgR EPOXIDE 
"8't Ar.PHA•BH 
II I 8P:Th8HC 
UG/L GAMNA•BHC (LINDANE) 
UG/L DP:LTA•BHC 
IIG/L ENDOSULFAN I (ALPHA) 
IIG/L DIELDRIN 
IJG/L 4,4••DDT lP,P'•ODT~ liG/L 4,4'•00! p,plaDDE 
II GIL •,•••non CP,P'•DDD II GIL E ORIN 
IJC/L ENDOSULFAN II (8£TA) 
UG/L ENOOSULFAN SULYAt! 
UG/L ~HLORDANE iTECH~ MlXTUR~) /1 
UG/L c•·t••• 1 oocL • ••••l UG/L Pr.A• 254 AROCLOR 1254 
II GIL PC8•12 l AROC OR 221 
liG/L Pr.R•t2i2 JARor.tnR 1232 
UG/L PCB•,248 lAPUCLOR 248 UG/L PCB• 260 AROCtOR 1260 
UG/L PC~• 016 (AROC OM 016 
liG/L TOXAPHENE 
trg/L ENORJN ALDEHYDE ' 
tr /~ ~~]6 6r TCDO~OlOXI") liG/ L R N! I ' 
IJGI~ ALPHA•gHtO~DENE . /2 
UGI GAMMA• H 0 DEN£ /2 
II GIL A•HYDROXfCHt~RDENE l'l 
II GIL AMMA•CH ORO N! 12 
UG/L IRANII•NONACHkO~ /2 
UG/L LPHl•CHhORO N n. 
UC/L CU•HONA HLOR l'l 
UG/L METHOXYCHLOR 
UG/L E>fDRIN KITONE 



_,_ - - - --- -
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 

rPhr.SntR!G IV 
A!H!NI l:i!OIHill 

-

06/l,/15 P!ST!CIDEI/PCIII liD OTHER CHLORINATED COMPOUNDS 
NATIR 

SAMPLE N0 1 f 85C6269 SAMPLE TYP!I MON~L 

PROJECT NDAI 15•041 PROGRAM IL!M!NTI NSF 
SOURC!I SDuTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

IJa~~~"sll¥tAN8=Gi~~7~2lOG 
SAMPLE COLLECTIONI STA~T OAT!/TJME Ot/07/R5 
lAMPL! COLL!CTIONI STOP DAT!/TJM! 00/00/nO 
COLLECTED BYI B HANSEN R!CEIV!D FROMf 
8AMPL!.REC'DI DAT!/TIME 00/00/00 REC D BYI 
S!ALEDI 
CHEJ4ISTI MHR 
ANALYTICAL M!THODI 

ga~~R~8f'tl:g:ATg=~(a~a:~~C~~~ D~~~t INORG SAMPLE NO,I MDA418 
CONTRACT LABORATDRY(INORGAN!C)I WILSON 
R!MARKi 
R!MARICI 
lAMPL! LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

***REMARKS*** THIS DATA HAS NOT ~f-EN SU!JF.CT!D TO A QC RtYJE~, 
DATA SHOULD BE LIMITED TO SITF SCR!~NING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

•A•AY!~AGF. VALUE •NA•NOT ANALYZED •NAJ•JNTERFERF.NCES 
•J•!ITIMATED VALUE •N•PR!SUMPTJV! F.VIDF.Nrt OF PRESENCE OF MATEPIAL 
•K•ACTUAL VALUE 18 ~NDWN TO BE LESS THAN YALUF ~IVEN 
•U•MATERJAL WAS ANALYZED FO~ ~UT NOT DETECTED, TH! NUMBER 18 

fH~ lSTIMATEn MINIMUM QUlN!!TlTTDN LIMif 
1, WHEN NO VALUI Ill UPDRT!OL 1!1! C!HLOROANf CONSTITIIENTIS, 
21 CONSTITUENTS OR ~ETABOLIT~I OF TECHNICAL CHLORDANE, 

-
R!SUJ,TS 

8:81H o,otu 
0 1 0JU 
0 0 u o:otu o,otu 
o,oJU 
o,otu o,otu 
o,otu o,otu 
8•81H 
o:Ju 
0,111 
0 lU 
o:111 
O,JIJ 
O,lll 

8:JH 
O,Jll 
0 lU 
2i06U 
•• •• •• •• •• •• •• •• 
0~06U 
o,o&u 

-
""rzs UGI 
UG/L 
II GIL 
UG/L 
II GIL 
UG/L 
UG/lo 
UG/L 
IIG/L 
IIG/L 
IIG/L 
II GIL 
II GIL 
II GIL 
IJG/L 
II GIL 
IIG/L 
II GIL 
II GIL 
IIG/L 
liG/L 
II GIL 
IIG/L 
UG/L 
II GIL 
IJG/L 
II GIL 
UG/L 
UC/L 
UG/L 
II GIL 
UG/L 
UG/L 
II GIL 
IJG/L 
II GIL 

-- -·- - - -· 

11 



-~-~- - - -~- -
SAMPLE AND ANALYSIS MANAGI~!"t SYSTEM 

!PhP:SntR!G IV 
l!H!NII li!OitG lA 

-

06114/15 PESTICIDEIIPCB IS AND OTH!It CHLORINaT!D COMPOUNDS 
WATER 

SAMPLE N0 1 1 85C6268 SAMPLE TYPEI MONWL 

PROJ!r.T NOOI 85•048 PROr.RAM !LE~tNTI NIIF 
SDORC!I SO TH~ WOOO PIEDMONT 
CITYI WILMINGTON STAT!t NC 

IJa~l~"s~l¥tA"s=&i8~;~~los 
SAMPLr. COLLF.CTIONI START DATF./TIMF. Ol/OI/85 
lAMPL! CDLLECTIONI STOP DATE/TIN! 00/00/00 
COLL!CTFD BYI B HANSE" P!C!TV!D FRO~f 
8AMPLF. REC'DI DlTF./TI"! OO/n0/00 R!C 0 
SEALED I 
CHEMJSTI MHR 
ANALYTICAL M!THODI 
CAS! NO•I J454 ORG SAMPLE NOt DA494 lNORG SAMPLE NO,I MDl420 
CDNTRICT LARORATORY(ORGl~TC)I URTL 
CONTRACT LABORATORYfiNORGANIC)I WILSON 

R!MARICI 
lll!NARKI 
IIAMPL! LOG VERIFIED BYI PLR DATA VERIFIED SYI JWT 

•••REMARKS••• THIS DATA HAll NOT BEEN SUSJ!CTED TO l QC RtVI!W, 
DA!l SHOULD 8! LIMITED TO SIT! SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTEs••• •A•lVIRlOr. VALUE •NA•NOT ANALYZED *HAJ•INT~AFERENCES 

•J•ESTIMAT!D VALUE *N•PRf.SUMPTtY~ !VIDENCE or PRr.Sr.Nr.! or MATERIAL 
•K•AeTUlL VALUE IS KNOWN TO B'- LISS THAN YlLUf. CIVEN 
•U•MAT!RIAL WAB ANALYZED raR BUT NOT DIT!CT!D, TH! NUMBER Is 
t,T:~r~5~~MOI~u~"I;I=~=oa¥~~!IJ~I 1g~L~A~l~t coNstrruENTs, 
2 1 CONSTITUENTS OR M!TA80L!T!S or T!CHNICIL CMLORDANr., 

-
RF.IIULTII 
g·81H 
o:otu 
o,o!u o,o u 
0 0 u 
o:otu o,otu o,otu o,olu 
o,otu o,otu 
o,otu o,otu o,ln o,tn 
0 ]11 
o:111 o,1u 
g.)g 
o:1u 
0 1 ]II 
0 tU 
~itll 
"'"' •• •• •• 
•• •• •• •• 
0,111 
0 1 1U 

- - - - - - -·-
•••••ANALYTICIL Rt8ULTI••••• 

UNITS cnMPOUND 
UC/L ALDRIN 
UC/L H~PTACHLOR 
IIC/L HP:PTACHLOR !PDXTD! 
UG/L ALPHA•BHC 
IIC/L B!TA•BHC 
UC/L CANMA•BHC (LINDANE) 
liG/L 0!LTl•8HC 
liG/L ENOOSULFAN I (ALPHA) 
IIG/L DIELDRIN 
liG/L •••'•ODT CP 1 P'•DDT~ 
IIGIL 4t4'•DD! (p,pleDOE 
IIG/L 4o41•0DD (P,P'•DDD 
liG/L EPoDRIN 
tiG/L t:NOOSULFAN II (8ETAJ 
UG/L ENoOSliLFAN SULFATE 
UG/L CHLO~OANE (TECHa MIXTURE) /1 
llr./L Pl'8•l242 ClROCLoll 1242! UG/L PCB•l354 (lROCLOH 254 
't,'GG//LL PCB•I22l (AROCLOR 221 PCB• 2J2 (ARUCLOR 2]2 
IIG/L PC!• 248 CAROCLOR 248 
UG/L PCB•~360 (ARUCLO~ 260 
UG/L PC8• 016 CAROCLOR 1016) 
UG/L TOXA HENE 
IIG/L ~NDAIN ALOEHYDt: 
UC/L ~ltR76!NlCDD1 tDlOXlNJ ug~t l~~~~-~HtOHDlNE /2 
UG/L GlMMA•CHLOROENE /2 
UG/L I•HYDROXYCHLORD£H! /2 
IIG/L GlMMA•CHLOMOlNE 12 
IIG/L TRANS•NONACHLOR /2 
tiG/L ALPHI•CHLORDANE /2 
UG/L CIS•NONlCHLOR /2 
IIG/L MtTHOXYCHLOR 
UC/L ENDRIN KETONE 



- - -

Oll2b/IIS 

- - I --

SPfClVJ~O ANALYSIS 
IIATA HF.PORTING 511~~:1· 

SEirl Mf.NT /SOt LISLUDGI:: (lli4Y lot) 

SAMPLl N0 1 1 R5Cb279 

P~U.JI::C't rm
0 

1 d5•0411 PRIJG~Afo4 EJ,I!."'ENT I NSF" 
80UHCF.I SO Tit J. WOIIO P 1 Enr~ONT 
CITYI ~ILMlNGTU~ STATEI NC 

STATlllN llUfl SWl'••U•Cl 
81UH~T 81 f ON NUl 

5AMPLF. Cfrl,LF.CTIIINI START OAT~;ITJME Cl( /(11/11!:1 
SAMPLF CULLECTlUNI STOP OAT~ITJ~F. ~0/0d/00 

-· 

CIILI.EC'rF.:ll t1Y 1 h 11ANSt:~1 141£CUVFU VRU·~ I 
SAMPL~' PlC t I) I UA n:/Tl MF; 011/011/011 H~;C Ill P Y I 
Sf:ALI::IJ I 

CHeMISTI M~~ CHI::MlSTI 
ANAJotT!CAL lo!t:'ftiODI 

-

CASr N0 0 1 J4~4 0~~ SA~PL~ "UI rA197 INORG SA~P~£ Nll 1 1 MUA4?3 
CONTHACT LAHrriHITII!IYCi!RGAI'fiCll IIHllo 
CUIITI<ACT LAHIIHATUHY( lNIJRt;ANJC) I wTLSilll 

HEII!AHKI 
HEHAHMt 

-

··~··················~···························i·············· 

- - ·- - -
•••••ANALYTICAL kE5ULT5***** 

Rl~ULTS UNITS PARAMETER 
0 1 1111 M~I~G CYAhfUI:: 

- - -
b'l'llkt; 1' 

OOJOll 

-



- -~-:-
I -·--

Ul/26185 SP~CiriEO ANALYSIS 
OATA H!PO~TING SH~ET 

SEOIM~NTISOIL/SLUDGE(ORY Wt) 

- -

SAMPLE 1YP~~I SIIIL 

i!RlJ,JI:.CT NO I 85•0411 PRIJGHA14 EloEI-IE.Nll NSF 
SOURC!I ~u0THf ~ooo VJEO~OUT 
CITYI WILMlNG U~ STATEI ~C 

STATliJN 1 1 Ufl SWP•LA•C2 
STURtT 51Af ON NUl 

SAMPL~ CULLECTlONI START OATK/Tt~~ 0110719~ 
SAMPL~ CULLECTlOhl STUP OAT~/Tt~F. 00100/0U 

CULLlCT~D dYI ~ HANS~N RECEIVEU YRU~I 
SAMPLE R~CIOI DATEITIHE 00/00/QO RErtD ~YI 
SEALED I 

CH~HlSTI ~AW CH~MISTI 
ANALYTICAL METHOOI 
CASP: NO I ]454 ORG SIIMPLF. Nlll OA4q9 lNORG SAMPU. rl0 1 1 MIJA474 
CUNTHACf LAI'IIMATURYCnRGANICl 1 UkTlo 
CONTRACT LAfHJHATURY ( INOMGAr•IC) t ~<~ILSilN 

RJ::MAHI<I 
REMARK I 

SAMPLE LUG VEHlFlEO HYI PL" f'lATA VEI<IFit.ll fltl '-lAW 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - - - - - -·-
*****A~ALYTICAL HlSU~T~***** 

RE:!III·1·,~ 1.1111 TS PARAMt:TJ:;H 
0,41 MGIKG CYAhlOE 



_l_i_i_ - -· -

03/:.!b/11!> SP~TJFH:II Ar1ALY5l5 
~ATA RFPO~Tl~G S~~~T 

SEillrU:riT /SUI L I SJ,IIDGE ( n~ Y ,.l'J 

PRU.H:rT Ml 1 M!)•H41.4 f.'f<II(;IIAM ff,~:llf'IIT I 115~' 
SUIJ~Ct'l 5(1(11'11f "'II!IIJ Pl EI'H!INT 
C 1·ry I Ill I L~ll rHi f)r~ ~TAn: J II(' 

~lATIIII'I l."fl 5-.jP•LA•Cl 
S'tiiRt.T S'JA'l lll'l NUl 

SAMPLI:: COLL~.CTfriNI s·rt.I{T llll1'~:11·r•w 01/07/H!> 
SAMPL~· ClJf,M:CTHHII S'ffiP ll/ITUTT"'~: 00/110/1!0 

-

Clllrl.~:rn:IJ HVt 1i HlltlM;~. H~t;t:IVF'Il t'~•Jr•t 
SAI'II'(,F Rt:C' 'I• I OA'fE/Tf"'~; 1)0/110/0n ~F.Cifl II~ I 
SEIIU.Il I 

CH~~1sr1 ~~~~ Ck~~l8TI 
ANALVT !CAt. ~·t:rttlllll 

-

CAS~: •JtJ 1 .t4!>4 II!Hi SA~'I'LF 1'111 f'IA499 INO .. ('; SAIII'U. Nll,l MUA42~ 
CllUTHACf LAh!lWAl'II~Y((llHiANll'll IIH"rl, 
CUN1 t(/ICT l,~tl'llkA rnRY ( 1 ~IJRliArllC) I "1 LSIII< 

ki!:,.AHI\1 
IU:I'IAHIII 

llA1'A VFillfJt:ll HY I ''A-.! 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - - -·- -·- -
*****AhALYTJCAL ~~SIILTS••••• 

Jlt:~IJI.'I'S liN 11'5 PAJIA..,FTt.H 
0 1 11 "4(,/1\G CYAillllt: 



-~-·- - - - -

0312&/85 

PRU,Jt::C·r t.ll 1 l lt~••J41t I'~IH:HAOI ~;J,~:·•~;WI'I ~lSF' 
SlliiHC~:a Sllll'rHf ••fiiiU PU:I'I•41lliT 
Cl'fYI wiLMlilli' 11"1 S'rAHI :lc 

~TAf)ll,.. J 1 ufl ,> .. p•LC•C4 
STU~~~ 51Ar U~ NOI 
SAMPL~ CULLYCTIONI STA~T llAT~ITJM~ Ot/07/~5 
SAMPLE CULLFCTIONI STOP OAT~/TT~F 00/00/00 

-

COLJ.I!.C'I'Eil rWI h tUiilU:~I PF.CEIVIW ~'RII"'I 
SAMPL~ RECIOI UAfE/TJME OU/nOIOO R~rtO ~YI 
SEALt:lll 

CH~~lSTI MA~ CHE~JSTI 
AlfAT,YTICAL Mt:Tilollll 

-

CASf: TIO I J454 UIIG SAJ~Pl,Jo~ r~•H """44 INOIHi SAI-lPLt: llll 1 1 MIJAol, J 
CUNTtUCf J,AIHJRAl'IIRHJJRGArHCl I IJRTJ, 
CONT~ACT LA8URAVIRY(INURGAhlCII wtLSO~ 

H!MAHKI 
HEMAHKI 

SA~PLE LUG V~HlFlt:U HYI PLh 

-

·············~···································~·············· 
•••runrNUTI':s••• 

- - - - -
*****A~ALYTlCA~ ~~~ULT~***** 

RE~UtTS U~lTS PA~A~~TKH 
0 1 l1U "'<i/Kti CYAU!IJE 

•A•AV~~A~~ VALU~ •NA•~OT ANALYZ~U .,..AI•JIITF~F~H~~C~, 
•J•F.STlMATt;ll VAf,IIF. *N•PHJo:SIII1P'rJVt: F.YtOF.•~r. .. ; OF Pkf'5Jo'NCt: LIP' MATt:Rl AL 

•K•ACl'UAf, VALliE 15 KNI)IH~ '1'0 1< .. : LF.SS 'rtlAh VAJ,hl!. tiTV. N 
•L•ACJIJAI, VAiotiF. IS I(NIIwrl Til ~F: GRF.ATEH THAN YALU•: GlVt:tl 
•IJ•~A 'I''IHAL ''liAS ANHYZP'O rnR HilT ~o·r DETii"CUO, Til~ NllMI1t.H JS 

THt: 114JH1MU~I Dt:TErTJttll J,(lllT, 

- - -
:; ·1· o" t:r 

Oll7H 

-



-~- -·- - -·-

OJ/2b/85 SPFCJFIEO A~ALYSIS 
OATA HfPORTING Sh~rT 

SEOlMENT/SOJL/SLUOGE(ONY ~T) 

.PIIIhi~CT ~n.a 8~•0411 P~IIC.UAio! ~:LP1t:N1'1 NSf' 
SQURCEt snUTHf ~1100 PIEOHnNT 
CITYI wlL~lN~ U~ STATEI NC 

STATlOh Jlllfl SWI'•IHI•S 
5TUHt:1' ST r IJtl .~u I 

SA~PL~ ruL~~CTIIIul SIAIIT OAT~/TlMf Ol/07/RS 
SAMPLr CULL~CTIUNI STOP OAT~/Tl~K QO/U0/00 

-

CllLl·t:<'n·u nYI K tiANSEt•. IIErETVEil t'Rtl 11f 
SAMJit.o•: 14t.C 1111 (IA'l'f./Tl ~'t. 110/00/00 P.I::C [1 liY I 
SE:At,l:.fl I 

Ch~~ISTI MAW CKI::~ISTI 
AhALYTlCAL HI:.THUOI 

-

CASF NO I J4~4 pkC; SAMPLF' tJfU OA-1Cif> JII:OIIC: SoU'P(.~: 1111el '•I.IA472 
Cllt~TIIACf loAHllRIITLJHY [(IRGANlCl I IJII'ff, 
C0t~TII11CT l 1 o\IIUHATIJHY(JIIItl~(.iA~•IC) 1 toJJ,Siltl 

Itt PIA !II< I 
RI!.MAHICI 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - - -·-
*****ANALYTICAL ~~SULTS***** 

~~~ULTS UNITS PAHA~~TlR 
0 0 22 MG/~G CYANIUr 

c 

- ---
:iTIIkt.'t 
Ulll~l 



_i_l_l -·- -·-

U)/2&/II!J SPfCJ~l~O AHALVSIS 
DATA HEPORTl~G S~~~~ 

SEUIMF.:•ftiSOTL/SWnGE(O~Y WT) 

- -

SA~PLE NO,I H5C6277 5AMPL~ JYP~I SOl~ 

PHlJ.J~:CT t<ll,_l I!!J•OU !»nllc:HAI~ e;J.~:~1Filll NSI"' 
SUUHC~~ I SllUTH t. wOOl> P H.;ll:~II"'T 
Cir'tl WILMlNGlU~ STATii.l ~C 

STATliiN llUfl SWP•8K•51 
stuR~T sr T o,., qua 
SAMPL~' CULLFCT trl~l START OA rP.:ntl~f: Ul/07185 
5A~PLE CULLECTl~UI STOP OAT~ITIM~ U0/00/00 

COLI,t:l':l'~:l• HYI B HA,,st·N ~~~:r.EtV~'() flllll·•l 
51111PL~· Ht::Cfl)l UATEIT1'1E llll/001011 Rt:C'II 11U 
SEAf,t::lll 

CHt:III5TI •4Aiol Ctii!:'4ISTI 
ANALITlCAL ~t:THOPI 

CAS£ Nn I J4!J4 URG SAP4PLP ~Ill OA4~~ lNO~G SAMPL~ ~n,1 MDA421 
COifTIHCf l.oA!iiiHAfiJHHURGIIrHCll IIH'ff. 
cu •• THIICT t..4141l~ATORUI~ulHiiANtC:l a wusoN 
HI!:MAkKI 
REMAklll 

DATA VERifiED HYI MA~ 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -·- - -
*****ANALYTICAL H~SULTS••••• 

RKRU~TS UNITS PARAMEtt;H 
0 1 43 ~G/KG CYA~IDE 

-·---·-
:;tiJHt:r 

00"14! 1 



-~-~-:-.- -·-

.. 
14t'TJIL~ OJ/2b/8!J 

nATA NrPn~TING SHEET 
S~OIHE~TISOILISLUDGE(ORY WT) 

SA~PL~ ~0,1 R~Cb279 

~RUJ!CT hO I Q!J•04~ PRO~RAM [LE~tNll NSF 
SOUtlCE I SO~TH .1 WIIOO P H:Do~ONT 
CitYI wlLMlNGTUH STATEI NC 

STATION llOfl Sw~·JA•Cl 
STOR~T ST t ON NUl 

SAMPLE COLLF.CTIONI STA~T OATeiTIMF. 01107/RS 
SAMPLE COLLfCTIONI STOP OATEITtMF. 00100100 

-

COLL~CT[O dYI b rlANSEN RECEtV~O ~RU~f 
SAMPL~ RlC'OI UATEITIME 00/U0/00 R~C D RYI 
st:At.t:na 
Clll::oHS'fl kAW 
ANALYTICAL M~THOUI 

-

CASE NO I 34~4 O~G SAMPLF ~01 nA4q7 lNURG SA~P~~ NO,I MUA423 
CIINTRACf LAHURATURY(ORGA~JC)I U~T~ 
C!INTNACT t.ARUHA'ruRY (I NOIHiAtl tC) I lol I I.SIJN 

Kt:HAilKI 
t<EMARI<I 

SA~PLE LOG VERlfl~U HYI P~H 

***Rl::MARI(5*** 
TltlS DATA liAS rlO'f ~~.f.ll. SIJII.I~:cn:n Tl) A VC IH:VU:w, 
UA'rA SHilULU HI:. I.IHITt:D TIJ Stn: SCRt:FNihG, 

-

/ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
RnHJJ,TS 

bll 
10 
Nil 
lOUU 
211 
111 
20ll 

"" 40 
NA 
lOU 

l~u 
411 
20U 
UA 
I~ A 
NA 
~II 
bll 
NA 
tnu 
NA 
o 1 06U 
2PI00 
40 
4000 
tnoou 
4AOO 
lOOOU 
tnuou 
20 

- - - -·- - - -
*****AhALYTJCAL ~ESU~TS••••• 

IINl'J'S ~:Ltt.~~;NT 
MGIKG Slt.VI!:R 
MGIKG AHSENlC 
MG/KG ~ONDN 
MGIKG ~AI41UM 
~GIKG bERYLLIUM 
14G/Kti CADMIU"' 
MG/Kti Cllt1ALT 
MGIKr. CHROMIUM 
~1GIKG CII ... PI::H 
lo'G/1\G MOioYHUI!.NIJM 
MlilltG NlCI\t.:L 
~IG/Kti LP:Ail 
~GIKG A~TIMUNY 
MGIKr. SFL~NIUM 
I.IG/1\G 'l'IN 
MG/.1\G STHUNTIIIH 
MG/Kti T~LLURlllM 
HGIKG TITANIUM 
MGIKG THALLIUM 
MGIKG VANADIUM 
!o!GIKG YTTRIUM 
MG/1\G ZINC 
HGIKG ZI14CUN1UM 
MGIKG .. ERCURY 
"'G/KG ALUMINUM 
MGIKG HANGANJ::8t 
MG/1\G CALCIUM 
MG/Kti MAGNESIUM 
MG/t.G IRON 
"'G/KG SllDIUM 
HG/I(G POTASSIUM 
\ MUISTUHE 



-· . -· - - --· 

11F(ALS 03/2b/Y5 
nATA ttEPI•RTli~G SHt:~T 

SFOI~tNT/SOlLISLUOC~(ORY ~T) 

Pflo,JI:.CT iHJ e. I 85•0411 IJPIJCiHAM ~Ll"E .. 1'1 fiSt· 
souRC~r snurHf ~uno Pl~o~nur 
Cl'fYI rdLMlNG' lHI STATI':I NC 

STATIO~ 1 ,o
1

r S"'P•LA•C2 
STU~~T STAf ON ~01 

SAMPLF CUJ,LI!'CTlllrq STIIHT 
SAMPLF CULLFCTlON& STOP 

CULL~CT~U ~YI ~ HANS~~ 
SAt-IPL~: ~t;C 1 1ll IJAn·ITlM~ 
S~AJ,Jo..lll 

Cl1tM1STI ~lAW 
ANAioYTICAL ~~~1'11111ll 

UATEITJM~ Ot/07/RS 
OAI~/Tt~R 00/00/00 

ki::Ct;JVEO t'IHJ"f 
on1oo1oo R~c o 

- -

CAS~ N0 0 1 J454 OHG SA~P~~ NOI ~A49~ lNOkG SAM~~l NO,I ~UA474 
COI'lT~IICT t.AIIUfiATil~Y(O~GArHCJ I IJH'rJ, 
CONrRACf LA11UHATOfiY(l~OfiGANIC)I ~JLSON 

IU:MAHK I 
HEHAIIKI 

SAHPL~~ LOG VERlFIEI> RY I Pl.tl 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
Pt:!IUI,TS 

711 
btU 
NA 
10011 
211 
111 
20U 
]QO 
&70 
14 A ,,u 
1"10 
40U 
411 
30U 
NA ,u 
1111 
~~~ 
~o 
NA 
7"1 , .. 
0,48 
4 00 
100 
l?UOO 
lOOOU 

\
2(100 
ooou 

10UOLI 
27 

- - - -
*****A~ALYTICAL HI::SULTS***** 

Ill• I Til 
MG/1\G 
H(,/1\G 
"'G/1\G 
Mli/I(G 
>4G/KG 
foiG/KG 
IIG/KG 
MCi/1\G 
foiG/1\r. 
toG/1\G 
'"t./l((j 
1-'G/1\G 
"'liiKG 
MG/KG 
lol(i/KG 
M(i/ll,t; 
I~G/KG 
MG/1\G 
MG/Kii 
MG/KG 
~IG/1\G 
MG/M 
MG/KG 
"'G/Kr. 
MG/Kii 
MG/KG 
MG/Kii 
~IG/KG 
MG/Kr. 
PtG/Kt: 
loiG/KG 
\ 

t;f,t;t'~:r.l' 
SILVt:H 
AHS!NIC 
t~nRON 
liAHlUM 
bt:FIYLiolUM 
CAD" 111M 
COfiALT 
CHIHJMIUM 
CllPI't:R 
MllLYHDJ::~UM 
tdCI\t.L 
Lf:Atl 
Ar.TIIo!Ut.Y 
S~:t.EN 1 UM 
TIN 
STRIINTlUM 
Tt.LI.UH !liM 
TITANIUM 
T11ALL1UM 
YANAUIUH 
¥TTHlll14 
ZHIC 
ZlHCUIHUM 
MERCURY 
ALUMINUM 
14ANGANI::St:: 
CALC Ill14 
MA<ONJ::SIUM 
lRON 
SIIIJIUM 
PtiTAS5lll14 
MlllSTUt<t: 

- - -·-



_,_,_i_ - -i -

I'HIJ.Jt.C' J l<ll t 8!l•C1411 Pllllt;HJ\11, F;J,EIA~'~ll ·~Sf' 
SllllllO:S tiC I~ I H t III)OU PI l!:ll'11J~T 
Cl'r'tl "'Jl."ll•~li'fiJ,. SfAT~I r~r. 

STATION J 1 0JI 5WP•L~•Cl 
STUHfT SlAf Ok NUl 

SAfoiPLf' COl L~"C'fJIINI STAIIT JlA1UTJOIF 01107/85 
SAMPLJo: CuLLJCT11lt.l STOP OUE.I'f1ro!F' 00/00/()11 

-

CllLf,l!.l"l~·u tiYI li IIANSlN f'I:.CI::1VFii ~lfll""l 
SAMI'L~· k~C 'Ill OA n'ITIM~; 1101110/0CI HfCID f-YI 
SEALt.fll 

Cht:i.IISTt ~•A"' 
ANALY?lCAL ~~THUOI 

-

CAS~ ~HI I u-,4 IIHli SAMPLF' !'.Ill 11114':19 lNil~t; SAMPJ,t IH1 1 I "LJA425 
CONl'kiiC·f J,AittiHATukY (IIRGA"'TC) 1 lllnt, 
CllliTHACT [,AIIOHATiriU(lNIIHt;ANIClt 111ILS1Jt. 

REMAIU< 1 
HEMAHJO.I 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
u~.sur.·r.s .. ,. 

in 
. ,.A 

lOUII 
:.!II 
I'' 2110 
!)II 
jO 
Na 
l'lU 
)1 
]OU 
)II 
20tl 
••A 
,~a 

"'ll 711 
511 
NA :zn 
NA 
o,osu 
2 uo 
!)? 
b100 
IOUOIJ 
5ROO 
]OOUU 
1110011 
!) 

- - -·-
t.l.t.Mt.r<t 
bl J,'H.H 
ARSt:t.IC 
bllJ,fll't 
bAHhll'l 
11t:I4YLJ,lliM 
Cllllr.tllll'l 
ClltiiiLT 
Cllt<IJI'IlUrol 
COPPt:H 
~·IIJ.YiiOt."'IJ"' 
hiCKt:L 
J.I·:AO 
Al'tTI110r<Y 
M.:J,P.N lUM 
Ttt. 
STHilllTliiM 
'I':J,LlJHlUM 
'IlTAr.rlUM 
1HAloLlUM 
VANADIUM 
UtRlUM 
ZJ~C 
ZI!IC:UNJU"' 
M:!ICIIR't 
Af,UMlNUM 
MA~GANt.:St.: 
CALClll,_ 
foiAliNESllJI'I 
lHUN 
SODIUM 
POTASSIUM 
1111JSlliJ(t. 

- - - -



-~-~-

• 0)/2bl115 

- - -i-

M~ .. I'AL5 
~ATA H~PP~Tl~G SH~~T 

SE~J~f~T/SUILISLUD~t(nHY ~T) 

PHIJ.I~C'I' 1·11 I ll~•114tl PIHIG!4AM to:r,f.~I~;I4TI l\ISF 
sou~c~; r :iiii\Trt. ·~ontl P a·r,.tiJ141 
C l'fY I "'J1.,11! "'Gl'tHI STAT~ I ur 
STATION I,u

1
r SWP•I.r.•('4 

5TU~tT STA~ UN ~UI 

SAI-IPLf' cur,t..rCTIIINI STAH'f nAH:ITJI~f: 01107/115 
SAMPL~ CULLfCT ONI STOP OAT~ITT~r 00/0~/0P 

CfiLM:rn:r) t)yt k HANS'i':H. IHC:~IHII f~ll'll 

-

SAMPL~· Rt.C 1 1ll llATE/TIM~. tJ0/1111/0il Rt:C: 1 U rHI 
SEALtna 

CH~MlSTI HAW 
ANALYTICAL ~~THODI 

-

CAsr: ~0 I J-154 IJIHi SA,..PI,F IJIJI f't41i44 INOHG SA ~PL~ 1110 1 1 ~IUA'IIl 
CUNTH acf ''"'utRUORYf oRGAN tc 1 a rHt rr. 
CONTRACT LARUHAJll~Y(ltiURIOANJr,)l \olLSON 

IU:I4AHI(I 
HEMARI<I 
SAMPLF. Lilli Vt.HlFU:Il 1\tl PLii 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- - - - -
.. ***ANALY1'1CAL FI~:SIILTS***** 

I:.L~:MI:.Nl 
:; r Ln:R 
AHSt'I'IIIC 
HOHON 
tiAklU11 
IH~kYLltlUM 
CAfii'I111M 
Ctll\ALT 
CHROMIUM 
C:I1PPER 
111.11, Y tll>t:N U 11 
hiCKtL 
Lt:AD 
Atll'li'IUt.IY 
:H:LENIUM 
1'1fl 
STRIINT JUH 
n:LI,UR!UH 
'fJTAN1Uio4 
l'HALLIUH 
VA~AIJIUM 
YTTRlliH 
ZINC 
7.1JICUNIUM 
MERCURY 
Af,UMlNUitl 
MANGANt;Sk: 
CALCIUM 
11AGNt:;SlUM 
lHON 
SCIUIUH 
PCITASSlliM 
ldl!STUHk: 

- -



- -·- - - - - - -

SA~~~~ 1YPEI SOl~ 

PRIJ,Jt:r.•t• !IUA I 11!1•11411 ~IWC:kAi~ ~:t.~:M~:N II II SF 
SOOHC~I ~OUTho WOOD Pl~ll~n~T 
CITYI ~~L~l~~TU~ STATEI HC 

STATlll" 1 1Ufl SL'IP•Itii•S 
STUR~T 51Al ~~ NUl 

SAMPL~: CIII·L~'CT llloH S'fAI<T J)ATUTIHF. Ill /U7/o1!J 
SAMPLr cui.a..~:cT tn1111 ~·roP nA1't:l rr ...,~: «~•11011/00 

CULU;r'l·~·,, liY I n HANS~;r. FH:ct: I VEO •. IHIMI 
SAMPLF' IH;C'JJI UAn~/TTM~ l.lll/110/!10 P~:C"tl) ftU 
SEA(.t.lll 

CH~MlSTI lolA"' 
ANALYTICAl. t1E:THI1111 
CAst: NU 0 1 H!l4 •riHi SA••Pt,F •wt t'A'14h INn!4r. SA .. PLt. 1'i0 0 1 ..,UA41.2 
CCJNfkllr.'r J,~flliHATUiH(IHHiArllCll liATI· 
CU!iTtUCT LAilOkA rtiiH (I utlllliAN lC J I ., t t.SilN 

tU:HAHKI 
R~"'A~KI 

SA~PLE DA~A Vl~lflfD HYI MAw· 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
Pt:~UL1S 

511 
tnu 
NA 
JOOIJ 
211 
111 
O!OU 
!;tl 
!)11 
Nil 
t Olt 
I"' 
lOU 
]II 
2011 

"'" 1411 
NA 
711 
511 
.. II 
101J 
r~A 
o .. o.,u 
7"10 
20 
snou 
tooou 
1400 
Jnoou 
touoo 
7 

- - - - - - - -
*****ANAJ,YTICAL ~FbULTS***** 



-~-;·-·-
; -· --

Mt'TALS 
DAtA H~POIITIN~ 5~lFT 

SEDJ~~~T/SUILISLUDGE(OIIY ~Tl 

- -

SAr~Pl.l 'IYPF: I 1>11 IL 

PRU,Jt:C't MJ I ll!i•04" IJRllc;'lfiiM ~:t,EH~'NT I 'IS~" 
SI.HJFlCf:l ::snn1'11t. t:IJ'll) PlEI'lPoiOWr 
CIT'tl wiL-llPl~l'llN STAn:: rlC 

STA'l'lll·l 1,11
1

1 .SwP•fiK•51 
STU .. t:'l' 51'11 r Uli 'Will 

SAMPL~ CULL~CTlU~I ST~RT nATr/Tl~F: Ol/07185 
SAMPLE CULL~CllONI STOP IIATEITIMR 00/0U/00 

CULL~rT~ll ~YI h HANSEN II~CEfV~V f~UMI 
SA.,PLf' H~;c: I I' I llAn:ITI"'F. 110/00/0fl IH::C I 0 t!Y I 
St.AI,tl11 

CHEMISTI ,..AW 
ANAL YT !Ciil· •;ETHOIII 

CASE NO I J4!»4 ORG SAMI't,F: IIIli OA411'> INOIHi SA"I'l·E r\10 1 1 "'IIA421 
C£WTRACf l,AIIIJRA'fliHY(URGA•HCl I UIITJ, 
CONTRACT LAAU~ATO~YCINOIIGAMIC)I ~ILSO~ 

R~~IAiflq 
REI•UkiCI 

5AMPLf LUG V~~IFI~V HYI PLH SA.,PLE DATA V~~lflFU HYI MA~· 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
11~;1;lJL1'5 

711 
tnu 
IIA 
tnou 
211 
Ill 
21lU 
711 
711 
till 
li'U 
I) 
4011 
411 
lOU 
Nil 
Nil 
PIA 
lOU 
711 
NA 
tnu 
NA 
o,~u1u 
ItO\) 
tnu 
101)11 
tnuou 
9]0 
40UOU 
10001.1 
)1 

- - - -
*****ANALYTICAL ~ESULTS***** 

II"'JTS 
~tli/KG 
MG/1\C: 
!4li/Kc; 
MG/KG 
riG/KG 
11G/Jr.G 
MG/KG 
rt!i/KG 
Mlilt<c; 
114G/J(.r, 
Mli/KG 
MGII\G 
Mli/KG 
M<.IKG 
1'1<./1\c; 
U(j/I(G 
•H.i/1\G 
MG/KG 
'1C.II\G 
MCi/KC 
"C.IKr. 
Mli/1\(j 
~(.11\r, 
t•liiKr. 
MG/KG 
Hli/KG 
MGIKG 
Mli/KCl 
kG/KG 
MGIKG 
MGIKG 

' 

~:LEiol[rlT 
SILVEH 
AHSI!:NIC 
IHJRON 
HAHIUM 
hEJlYLLlUM 
CAVMliiM 
COBALT 
CllRIIMlUM 
CIIPPt:H 
,..IILYhllt::NIJM 
hiCKEL 
Lf:AD 
ANTJMili~Y 
s~:Lf:tHUM 
'rttl 
STNONTIUH 
Tf:Lt,URlUM 
1'JTAI'IIUM 
1'HAI.LIUM 
VAt. AlliUM 
YTTIIlUM 
ZlNC 
ZJHCUN!IIM 
l'lt'I(CURY 
ALIIMlNUt'l 
I'IAtiGANt:St: 
CALCJIJM 
MAlit.ESIUM 
111011 
sootUH 
PIITASSliJM 
MOISTUilE 

- - - -· 



-~-

Ob/14/85 

- - - - - -
SAMPLE AND ANAtY~l~ ~ANAGEMENT SYSTE~ 

F.PA•ESD!.RP!C JV 
ATH!NS GEORGIA 

PIIRGF.ARLF. ORCaNtCS ANAI.YSIS 
SEDIMENT/SOJL/SLUDG!(DRY WT) 

-

SAMPLE NOel 95C6279 SAMPLE TYPEI SOIL 

PRQ,JECT NO A I A5•04A PROGRAM f:LE,..ENT I NSP" 
SOURCF.t SOuTHf WOOD PIEDMONT 
CITYt WILHING ON STATEI NC 

STATION IlDfl SWP•JA•Ct 
8TOR!T ST T ON NOI 

SAMPLP! cgttr.CTIONI START 
SAMPLE C LL~CT ONI STOP 
COLLF.rTFD BYI 8 HANSEN 
8AMPLF. REC 1 DI DATE/TIME 
S!ALEDI 
CHEM 1ST I MtiB 
ANALYTICAL MF.THODI 

DATF./TtMY. Ot/07/8~ 
DATP!/TIME 00/00/00 

RECEIVED FRO~f 
On/00/00 REC D BYI 

CASr. NO•I 1454 ORG SAMPLF. NOt DA497 INORC SAMPLE NOel MDA423 
CONTRACT LARORATORYCOHCANIC)I URTL 
CONTRACT LARORATORY(INORCANIC)I WIL~ON 

REMARK I 
REMARK I 
SAMPLE LOG VERIP"IF.D RYI PLB SAMPLE DATA VERIFIF.D BYI JWT 

•••REMARKS••• 
THIS DATA HAS NOT BF.F.~ SURJF.CTED TO A QC REVI!h 1 
DATA SHOULD BE LIMITED TO SIT! SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

•A•AVERAGE VALUE •NA•~OT ANALYZF.D •NAI•INTERFERENC!8 
•J•!STIMAT!D VALU! •N•PR!SUMPTIV~ EVIDENCE OP" PR!SENC! OF MAT~RIAL 
·~·ACTUAL VALUE II KNOWN TO R! L!SS THAN VALUE GIVF.N 
*L•ACTUAL VALUE ~NOWN TO 8! GR!AT!R THAN VALU~ GIVEN 
•U•MlT~RIAL NAS ANALYZ,P FOR SPT NOT DP!T,CT!D, THE NU~BER TS 

THE ESTIMATED MINIMUM QUANTITATION LIMIT, 

-

RE~ULTS ... 
Na 
511 
511 
tnu 
511 
511 
511 
1011 
511 
511 
!Ill 
511 
511 
511 
511 
511 
511 
511 
tnu 
511 
511 
tnu 
511 
511 
1' u tnu 
lOU 
511 
511 
511 
7,7 

-- - - - - - -· 
*****ANALYTICAL RtSULTS***** 

IINITS COMPlliiNO 
IIG/I<G ACROLF.IN 
IIG/KG AC'NY LON tTR llol!; 
IIG/KG CHLOROMETHANE 
IIG/KG hROMO~UHANF. 
IIG/KG VTNYL CHLIIkiOE 
IIG/KG CHI .. OROUHANF. 
UG/KG ~F.THYLEN~ CHLIIRIU~ 
IIG/KG t,t•DICHLOROETtiF.NE(l,l•DICHLOROETHYL~NI!;) 
IIG/KG t,t•lliCHLOHOI':THANE 
IIG/KG TH ANS•lt:I•LIICHLOf(UETHENE 
IIG/KG CH(,IJR0f[1JH1 
IIG/KG 1,2•DICHLORO~THANI:: 
IIG/KG lrl.tl•TPlCHLOHOE'tHAN~ 
IIG/t<G CARHON TtTHACHLORlDE 
IIG/KG HROMUOlCHLliROMETHANE 
IIG/KG t,2•UJCHLORO!)ROPA"'~ 
IIG/KG TRA~S•ltl•UlCHLOHDPRUPI!:NE 
IIGIKr. TR IC'HioOHOE'tlfENE( TRlCHLOROEl'HYLI:.N~) 
IIG/KG BENZENE 
IJG/t<G DIHROMOCHLORQHUHANE 
IIC/KG lft,2•tRICHLORUE'fHANE 
IIG/KG C S•ltl•DICHLOHO~ROPI::NE 
UGIKG 2•CHLOH0ETHYLVIN~L ETH!::H 
IIG/t<G HRil"OP"ORM 
IIG/t<G 1Ll•2t2•TF.TRACHLOHOETHANE 
IIJJGG//~GG T~TPACHLOROETH~N~(IETRACHL~ROETHYLEN~) 

" TOLUENE 
IIG/KG CHLOROBENZ~~! 
IIG/~G ETHYL SF.U£N~ 
IIGIKCl M•XYLF.NE 
IIG/KG O'P•XYLEN!(M]X!;D) 
\ MOISTURE 



- -

06/14/85 

-·- - -j- -
5ANPLE AND ANALY5tS MANAGEMENT SYSTE~ 

!PhP.'SDtRP:G IV 
A'fHENS G!ORGU 

PURG~A9L! ORGANIC! ANALY~IS 
SEDIMENTISOIL/SLUDG!(DRt ~T) 

-

SAMPLE NO,I R5C6280 SAMPLE TYPEI SOIL 

~S3~~~I ~gft4HfB5wB~3 PIEn:~a~RAM Et!MENTI NSF 
CITYI WILMING ON STAT!I NC 

STATION IlDfl SWP•LA•C2 
5TOR!T ST T ON NOI 

SAMPLE COLLV.CTJONI S~ART 
SAMPLE COLL'-CT ONI STOP 
COLLECTED BYI B HANSEN 
SAMPLE PECIDI DATE/TIME 
SEALED I 

CHEHISTI ~HB 
ANALYTICAL METHODI 

nATE/TTM~ 01107/85 
DAT!ITlM! 00/00/00 

R!C!IV!D FROM I 
00100100 REC D BYI 

CAS~ NO I 3454 ORG !AMPL! NOI DA49A tNnRG SAMPLE ND,I MDA424 
CONTRAcf t.ARORATORY(ORGAIHCll URT[, 
CONTRACT LARORATORY(INORGANIC)I WILSOn 

REMARK I 
REMARK I 

SAMPLE LOG VERiriED BYI PLB SAMPLE DATA VERIFir.D BYI JWT 

***REMARKS••• 
THIS DATA HIS NOT B~EN SURJrcTrn TO A OC REVI£W, 
DATA SHOULD BE LIMITED TQ STT! SCPEENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTES*** 

•A•AVERAr.E VALUE •NA•NOT ANALYZED •NII•lNTF.RrEP~NCES 
•J•E!TIMATED VALUE •N•PRF.SIIfoiPTTVE !VJDJI:NC! OF PR!SrNCE OF MAT~RJAL 

•K-ACTtiAL VALUE IS KNOWN TO 8! LP:SS THAN VALli~ GTVrN 
•L•ACTUAL VALUr 14 KNOWN TO 8' GR'-ATER TNAN VALUF. GIVEN 
•U•MA!~RTAL WAS A,.lLYZrD FOR BU! NOT D~TFCTEOe THE NIIMRER TS 

THE ESTIMATED MJNJMII14 Qtll,.TTTATTON LI,..JT, 

-
RE"ULTS 

Nil ... 
511 
511 
lOU 
511 
511 
511 
tOU 
Sll 
511 
511 
511 
511 
511 
lOU 
511 
511 
511 
tnu 
511 
511 
lOU 
511 
uu 
511 

lnu 
nu 

511 
tnu 
1nu 
~~ 

-- - - - - --
•••••ANALYTICAL RESULTS••••• 

UNIT.!! 
IIG/Kr, 
IIGIKG 
UG/KG 
IIG/Kr. 
IIG/Kr, 
IIG/Kt; 
IIG/Kr. 
IIGIIC~ 
IIGIKG 
IIG/KG 
IIG/I<C 
IIG/ICr. 
IIG/I<t; 
IIGIKG 
UGIM 
IIGIKr. 
IIGII<G 
UGIKG 
IIG/KG 
IIG/Kt: 
IIG/I<G 
IIG/KC: 
IIG/KG 
IIGIKG 
IIGIKG 
IIG/J<G 
IIG/J<G 
11GIKG 
IIGIKG 
IIGIKG 
IIG/KG 

' 

CO!o4PUIIND 
ACROL[lN 
At'HYLONlTRll·l!: 
CHLORDHETH ~t: 
BROMUMt:TttAh! 
VINYL CHLDRIUE 
CliLORDt:THAN~ 
hETHYLt~E CHLORIDE 
l,l•DtC~LORnETHr.tcF.(l,l•OICHLORUETHYLt:N~) 
l 1 t•DIC~LOROtTHANE 
TRINS•lt2•DICHLDROITHENE 
CHLOROt'ORH 
1,2•UlCHLO~OETHANE 
lrt•l•TRICHLORUETHANE 
CARRON TETRACHLORIDE 
ttROMODtCHLUROMETHANE 
lt2•DtCHLOROPROPA~E 
TRANS•ltl•DICHLOROPROPE~E 
TP JCHioOROI!:THE .. E (TR ICHLOROETHYLt.NE) 
HF.NZEift 
DTBROMOCHLOROHETHAN! 
1tt,2•TR1C~LURO!THANE 
CIS•163•DJCHLDROPROPENE 
2•CHL ROETHYLVINYL ETHER 
SROMOFORM 
l 1 2 2•TF.TRACHLORO!THAif~ 
TfT~A~HLORUF.THtNE(tETRACHLOROETHVL~N~) 
TOLUEN~ · 
CHLOROBt:NZE~E 
ETHYL 8F.NZJ::NE 
M•XYLE~r 
O'P•XYL!Nr.(HlXEDJ 
MOISTURE 



-

06/14/85 

-· - - - -
SAMPLE AND ANAf·YSTS MAUGEMrNT SYSTEM 

P.:PhP'SOtRF.Cl IV 
ATHENS 11EORGU 

PURGEAALE nRGANTCS ANALY5IS 
SED!~~N?/SO!L/SLUOG!(DRY NT) 

-

SAMPLE N0 0 1 B5C628t SAMPLF TYPEI SOIL 

P~UJECT NO 1 85•048 PROGRAM ELEMENTt NSP' 
SOURCP.:I sn0TH~ WOOD P!!OHONT 
CITYI WILMING·ro~ STATEI NC 
STATION t

1
o
1

a 5~P•L8•C3 
STORET ST T ON NOI 
SAMPLP.: COLLFCTlONI START OATE/TIM~ Ot/07/85 
SAMPLr. COioLrCTlONI STOP OATE/TJ~F. 00/00/00 

COLLErTED BYI 8 NAN5FN RF.CEIVEO FROMJ 
SAMPLE REC'OI DATE/TI~£ 00/00/00 REC D RYI 
5F.ALEDt 
CHEMJSTI MHA 
ANALYTICAL METHODI 
CASP.: NO I 1454 ORG SAMPL~ NOt OA4qq tNORC SA~PLE N0 0 1 MOA475 
CONTRAcf LAIUJRATI1RY (ORGI\NICl 1 111\TL 
CONTRACT loAliORATORY(lNORGANICll WTLIIOt. 

REMlRKI 
REMARI(I 

SAMPLE LOG VERIVI!D RYI PLB SAMPLF. DATA VERIFIFO RYI JWT 

***R~~14ARI<S*** 
THIS OATA ~AS NOT BEEN SURJECTEO TO A OC REVIrW, 
DATA SHOULD BE LJMIT~O TO STTF SCP!FNtNG, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• 

•A•AVE~AGE VALUE •Nl•NOT lNALYZrD •NAI•INTF.~FEPE~CES 
•J•F.STJ~ATEO VALUY *N•PRESIIMPTTVF. rVtOY.NCE OF PPF.SFNr.E or MAT~~IAL 
•K•ACTUAL VALUE !8 KNOWN TO Af trss THAN VAL"E GTVFN 
•L•ACTUAL VALUE 18 ~NOWN TO 8! GREATER THAN VALUr. GIVEN 
•U•MATERTAL WAS ANALYZ!D FOR BIJT NOT DETF.CTED, TH! NUMBER TS 

THE E~TIMATED MINIMUM QUANTJTATION LtMIT 1 

-
~E5UioTS 

Nl 
Nl 
511 
511 
lOU 
!'ill 
511 
!ill 
tOll 
lljll 
511 
!ill 
!ill 
511 
511 
511 
!ill 
511 
5'' 
ltiU 
511 
!ill 
tou 
511 
!ill 
t, u 
tnu 
tou 
!ill 
!ill 
511 
s.a 

·- - - - ·- - -
•••••ANALYTICAL HE5U~TS***** 

IINTTS 
IIG/Kt; 
IIG/KC 
IIG/Kr. 
IIC/KG 
UG/KC: 
IIG/KC: 
IIG/KC 
IIG/KG 
IIG/1(!; 
IIG/1\G 
IIG/KC 
IIG/KC: 
IIG/KG 
IIG/l<G 
IJG/KC 
IICi/Kt: 
UG/KG 
IIG/r<r. 
IICi/Kn 
IIG/KG 
llt:/Kr. 
IIG/Kt; 
IIG/I<G 
IIG/J<t; 
IIG/r<r. 
IIG/ICC 
fiG/KG 
liC;/J(t; 
IIG/KG 
lfG/KG 
IIG/KG 
t 

COHPUIHd> 
ACPOLEIN 
ACRYLON tTR Itot: 
CIILOJIOH!THANE 
HR0140METHIINF. 
VJNYL CHLORIDE 
C HLO.ROt:THANF. 
METHYttNt CHLOHJDE 
J,t•DTCHtnRnETHF.~E(l 1 l•DIChLOROETHYLENt:) t,t•OICH OHOETHA~E 
TRl~S•lt •DICHLOROITHEHE 
CHLOR0f0fl!4 
lr2•UICHLOPOETHA~t: 
l r t 1 1•TP lCHI·OROr.THANE 
CA~~ON TETRACHLORIDE 
8R0140DICHLOROMETHANE 
lt2•UJCHLIIROPPOPA"E 
TRANS•ltl•DTCHLORUPROPENE 
TRICHLO~OF.THENE(TRICHLUROETHYL~N~) 
HP.NZENE 
D 1 BROMOCtU,OROI!UHANE 
lt1r2•TRlCHLUROfTHANE 
CTS•lrl•OICHLOHOPMOPt~t 
2•CHLOR0tTHYLVINYL ETHtR 
FIROMClJ"OIIM 
1Llt2t2•T~TAAr.HLOROETHANt 
TY.TRACHLOROr.TH~N~(TETRAChLURUtTHYLEN~) 
TOLIIENJ:: 
CHLI'JROHEhZI!:NE 
t!"THYL B~'hZENE 
14•xYLF.hF 
O~P•XYLF.hE(~IXED) 
lo10IS'tURE 

'· -· 



_,_,_:_ - -i-

06/14115 PURGY.A~LY. ORGANICS ANALYRIS 
S!DI~!NT/SOILISLUDGECDRY WT) 

- -

SAMPLE ~n.1 ~5C6284 SAMPLE TYP!I SDTL 

~Sfl~~i.T ~gft~HfAs;g~g Pt!D=~~~RAM ELE~ENTI NSF 
CITYI WILMING ON STATEI NC 

STATION IlDfl SWP•LC•C4 
STOR!T BT T ON NOI 
SAMPLE COLLF.CTIONI START MATE/TJ~F. Ot/07/AS SAMPL! COLL!CTIONI STOP MAT!/TJMF 00/00/00 
COLLECTED BYI 8 HANSEN RECEIV!P FROMI 
SAMPLF REC'DI OAT!/TIMY. 00/00/00 R!CID BYI 
SY.AL!:I"ll 
CHEMISTI MHR 
ANALYTICAL M!THDDI 

g~~~R~gf•L::g:ATg:~(g:a~~fc~~l n~~~~ INORG SAMPLE N0 0 1 MOA4tl 
CONTRACT LARORATORY(INORGANJC)I WILSON 
IU'!MARIC I 
REMAFIIC I 
SAMPLr. LOG VERIFIED BYI PLB SAMPLE DATA VERIFIED AYI JWT 

***REMARKS*** 
THII'I l"'ATA HAS NOT R!!F.N SIIIII.JF.C'TF.l"' TO A QC RF.VI!W, 
DATA SHOULD BE LIMITED TO STTF. SCREENING • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

-

*l•AVERAG! VALUE •NA•NOT ANALYZED •NAI•INTF-Rf!RENC!S 
•J•ESTIMAT!D VALUE •N•PR!SUMPTtVF. EVtDF.NCE OF PRF.SFNCE OF MATERIAL 

d•ACTUAL VALUE TS ICNOWN TO RP: t.FSS THAN VALliE Gtv,.N 
*L•ACTUAL VALUE IS KNOWN TO A! GRr.•TV.R THAN VALUr. GIVEN 
•U•IoiATP:RYAL "'AS ANaLYZI!!O FOR RIIT NOT DF.TF.CU:D o Tiff. NtlMBt:R JS 

TH! !STIM•TtP ~TNIMU~ QUANTJTATION Ll~IT, 

,. 

-
RF.~Ut.TS ,.. 

tU 
511 
511 
lt1U 
511 
511 
tt1U 
511 
511 
!ill 
511 
511 
5" snu 
!\II 
511 
511 
511 
511 
511 
511 snu 
511 
511 
ltU 
511 
511 
!511 
511 
511 
e.l 

-
II NITS 
IIG/KG 
IIG/KG 
IIG/KG 
UG/KG 
UG/Kt; 
IIG/K~ 
IJG/KC: 
IIG/Kt: 
IJG/KG 
IIG/Kt; 
IIG/KG 
IJG/Kt; 
IIG/KG 
IJG/KG 
IIG/J(t; 
IIG/Kt; 
IIG/KC: 
IIG/KG 
UG/J(G 
llc;/K~ 
IIG/1<1': 
tiGIICC 
UG/Kt: 
IJG/KG 
tiG/KG 
tiGIKG 
tJG/KG 
IIGII<t; 
UG/ICt: 
tiG/J<C 
UG/ICG 
t 

- -
CO!olPUIINO 
ACROI.r.tl"f 
ACRYLON ITR 1 J.J:; 
C If (,OR014 r.T HAN!: 
BROMOMUHANtr. 

-

Vlt-IYL CHLORIDE 
CHt,OROI:THANE 

- - -

M~THYL!NE C~LOkiDE 
l•l•DICHLORO~TH~NE(l,t•OICHLOROETHYL~~~) 
1 1 t•DICHt.ORn~ThANF. 
TRAN5•lt2•DICHLOkO~THENt 
CHt,I1ROFDRM 
t,2•DlCHLOkOETHAhE 
lrltl•TRICHLOROEtHANE 
CARHDN Tf.TRACHLONID! 
~RO!olUOlCHLORUMETHAH! 
lt2•DJCHLOROPRUPANE 
TRANS•ltl•DICHLOROPRUP~NE ' 
TRIC'HLOROF.TH!:NE(TRlCHLURO!:THYL~NE) 
B!N7.ENE 
DIRROMOrHLOROMETHAN! 
l 1 t,2•TRICHtORUETHANE 
CIS•ltl•PlCHLOHOPHOPENE 
2•CHLOROETHYLVINYL ETHER 
EIROMOP'URM 
l•lt2t2•TETRACHLOROF.THANE 
TFTRACHLOROETHENE(TETRACHLUROETHYLEN~) 
TrlLIIENE 
CHt,OitOH tr.N 7.t:N t; 
ETHYL BENZENE 
M•XYLEhE 
O'P•XYLENE(MIXJ:;O) 
HOISTUR! 

-



- -

06114/85 

- - - - - -
SAMPLE A~O A~ALYBtS MANAGEMENT SYSTEM 

P.PhP'SDtPEG IV 
ATHP:NS GEOPGIA 

-

SAMPLE NO,I RSr627A SAMPLE TYPEI SOTL 

PROJr.CT NO,t 85•048 PPOGRAM !LE~F.NTI NSF 
SOUPC!I SOuTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

STATION IlDJI SWP•R~•S 
STORET ST T ON NOI 

SAMPLE COLLFCTIONI START 
SAMPLE COLLECTIONI STOP 

COLLECTED BYI 8 HANSEN 
SAHPLF. R[CIOI OlTF./TIMF. 
S!AL!DI 

CHEMISTI MHR 
ANALYTICAL METHODI 

DATE/TJMP. OI/07/A5 
OATEITIMP. 00100100 

R!CUV!D P'RO"'f 
00100100 R!C 0 AYI 

CASE NOfl 3454 ORG SAMPLF. ~01 DA496 tNO~G SAMPLE N0 1 1 MOA422 
CONTRAC LARORATORYCORGANJC)I URTL 
CONTRACT LARORATORY(INORGANIC)I WILSON 

RE14ARKI 
REMARK I 
SAMPLF. LOG VF.RiriED BYI PLB SAMPLE DATA V!RIP'lr.D BYI JWT 

•••PEp.IARJCS••• 
THIS DATA HAS NOT BFF.N SURJECTEn TO A QC REVI[W, 
DATA SHOULD BE LIMITED TO SITE SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rOOTNOT!s••• 

•A•AVE~A~E VALUE •NA•NnT lNALYZFD •NAI•INTP.RFF.PENC~S 
*J•P:STIMATED VALU€ •N•PRESUMPTIVE EVIDENCE OP' PRES~NCE OF MATERIAL 

•K•ACTIIAL VALU~ IS KNOWN TO RP.: L~SS THAN VA~UE GIVFN 
•L•ACTIIAL VALUE IS KNOWN TO ~E GREATER THAN VA~U~ GIVEN 
•U•'4AT!'RJAlo WAS ANALYZP:D P'OR AliT NOT DF.TF.CTE0 1 THE NII14Rt:R TS 

THE ESTIMATED MINIMUM QIIANTITATTON LIM1T 1 

-
~E~ULTS 

Nl 
Nl 
511 
511 
tnu 
511 
511 
511 
11\U 
511 
511 
511 
511 
511 
511 
11\U 
511 
511 
511 
tnu 
511 
511 
tnu 
511 
511 

1
1 ~tl 

1\U 
nu 
II 

511 
1"-

- - - - - - - -
•••••ANALYTICAL ~ESULTS••••• 

llhlT/1 CO~POIINil 
IIG/KG ACNOLEIN 
IIGIKG AC:RYLON ITR U.t: 
UG/KG CHLOROMETHANE 
UGIKC: BPOMOMETHA~E 
IIG/IlC: VINYL CHLORIDE 
IIG/KC: CHLOHOEThANE 
IIG/ttc: METHYLENE CHLORIDE 
IIG/Kr. l,I•OlCHLOROI!!THF.N!(l,l•DlCHLORO!THVLENE) 
IIG/t<C: lt I •llTCHLOROt:THAN E 
UG/~C: TRAN5•1,2•1liCHLORU£THE~E 
IIG/JlG CHf,OROf ORM 
IIG/J<.C: l,2•DICHLrlROETHAr.t: 
IIGI~G 1r1tl•TRIC:HLURUETHANE 
IIGIKC: CAP~ON T£TRACHLORID~ 
IIG/l<C: I!ROI40111CHLURUMETHANE 
IIG/KC: l•2•UICHLOHOPNOPANt: 
UGII<C: TRANS•ltl•UICHLOROPHOPt:NE 
IIG/I<C: TRICHLO~OETHENt:CTRICHLUROETHYL~NEJ 
IIG/I<C: I!P:N7.ENt: 
IIG/I<C: DIRROMOCHtUROHETHANE 
IIG/I<!j lt1, 2•TR lCHioOROP.THANE 
IIG/JCr. C Ui•l, l•DICHLOHOPROPt:Nt: 
IIGIKC: 2•CHLOHOETHYLVINYL ETHE~ 
IIGII<r. BROMOFORM 
IIG/I<C: It It 2t2•Tfo:TRACHLIJROETHANE 
IIG/t<C: TP"TRACHLOROP.:THENii:(TETRACttLUROI!:TH~LI:Nt.J 
IIG/k~ TOLIIENE 
IIG/JCC: CHLOROHE~ZI!:Nt; 
IIG/Kr. ETl!YL BEr.Z!Nt 
IIG/KC: M•XYLI·:~r. 
IIG/KC: O'P•XYLY,NF(IollXED) 
\ MOISTU~E 



-~-~-~- - -·--

06/14/8!5 

SAMPLE AND A~ALYSIS MANAGE~ENT SYSTE~ 
FPA-F.Imt.P!:G IV 
ATHENS II!:O~GIA 

-

SAMPLE TYPEI SOIL 

PROJECT NDOI 85•048 PROGRAM P.:LE~P.:NTI NSF 
SOURC!t &0 THA WOOD PIEDMONT 
CITYI WILMINGTON STATF.I NC 

STATION IlDfl SWP•8~•5l 
STORET ST T ON HOI 

SAMPLE cgt~r.CTIONI START 
SAMPLE C LLr.CTIONI STOP 
COLLP.:rTFO RYI B HlNS~N 
SAMPLF. RECIOI DATE/TIME 
SEAL!OI 
CHEMlSTI MHR 
ANALYTICAL ~ETHODI 

OATE/Tl~F. Ol/07/85 
OATEITIME 00/00/00 

RECEIVED FROM I 
00/00/00 RECIO AYI 

CASP. NO 1 3454 O~G SAMPLE NOI OA49!5 INORG SA~PLF. N0 1 1 MDA42t 
CONTRlCf LARDRATORY(ORGANIC)t IIRTL 
CONTRACT LARDRATORY(INORGANICll WILSON 

REHA~KI 
R!HARICI 
SAMPLE LOG VERIFIED BYI PLB SAMPLE DATA VERIFIED 8YI JWf 

***RE~ARitS*** THIS OATA HAS NOT A€EN RURJF.CTP.:O TO A QC REVIE~. 
DATA SHOU~D BE LIMITED TO SITF. SCREENING 1 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTP.S*** •A•AVERAGF. VALUE •NA•NOT ANALYZ~D •NAI•INT~RF~HENCES 

•J•ESTIMATEO VALU~ •N•PR~SIIMPTtV! !VtDFNC~ OF PR~SFNCE OF MATERIAL 
•K•ACTUAL VALUE 15 KNOWN TO R! LP.:SS THAN VALliE GJV,.N 
•L•ACTIIAL VALUE IS K~OWN TO RE GREATER THAN VALli~ ~IVEN 
•U•MATERIAL WAS ANALYZrO FOR AUT NOT DrTrCtEDe THE NUMRER TS 

TH! ESTIMATED MINIMUM QIIANTITATTON LIMIT, 

-
RE~Ut.TS 

NA 
N' 
511 
!511 
!511 
!511 
511 
511 
tllU 
!511 
!511 
!511 
lOU 
511 
!511 
lOU 
!Ill 
511 
!511 
tnu 
!Ill 
511 
1tU 
511 
511 
2111J 

lnu nu 
511 
tllU 
liiU 
37 

-·- - - - - -
*****ANALYTICAL ~!SULTS***** 

II NITS 
IIG/KC: 
liG/J<G 
UG/KC: 
UG/1\:G 
IIG/IICr, 
lJG/KG 
UG/p.C: 
IIG/IIr, 
IIG/J<G 
IIG/KG 
IIG/J<G 
UG/KG 
IIGIJ<r. 
lJG/KG 
llli/1(~ 
UG/KC: 
IH:IK~ 
IIGIKC: 
ur.IKr: 
IIG/KG 
UG/kG 
IIG/KC: 
IIG/J<C: 
IIG/J<r. 
IIG/KC: 
UG/Kr. 
IIG/J<r. 
tiG/KG 
IIG/1<1! 
IIG/Kr. 
IJG/KG 

' 

COMPOUND 
ar.ROLEIN 
ACRYLOIIJTHU.t; 
CHt.nHOMf.THANE 
BROMUMETHA~! 
VINYL CHLilRIDE 
CHLOROfTHANF. 
M~THYLF.NE CHLO~IDE 
t,t•DlCHLOHOt;THE~E(l,l•DlCHLOPO~THYL~NEJ 
l•l•DICHLORO!THAN! 
TR NS•1t2•UICHLOI4D~THENE 
CHLOROFORM 
t,2•UICHLOROETHANE 
lrlrl•TRICHLORO!THAH! 
CARHON TtTRlCHLORJDE 
ARO~ODICHLUROMETHANE 
t,2•UICHLOMOPROPANE 
TRANS•ltl•DTCHLOROPRUPt;NE 
TR1CHLO~OETHENE(1R1CHLURUF.THYL~N~) 
bii!NZI!:NE 
DIBROHOCHLURO~~THAh~ 
lt.lr2•TRICHLOROElHAMt 
CIB•lrl•OtCHLOROPHOPEN~ 
2•rHLOH0!THYLVIN(L tTHER 
BROIIIOrORH 
1Llt2t.2•TF.TRACHLOROETHAN~ 
T~T~AcHLOROETHI!:NEtTETRACHLOROETHYLEN~) 
TOJ,!It:NE 
CHLOkOHENZt:NE 
I!:THYL 8E,.ZENE 
H•XYL~:Nr. 
OLP•XYLF.NE(MIXt:DJ 
HOISTUNE 

-· 



0611411!1 

I 

-~ - - - -
SAMPLE AND ANALYSIS MANAGEME"T SYSTEM 

FPAer.SDtPr.G IV 
ATH!NS ~ii!!O~GIA 

PU~G!ABLE O~GANICS ANALYIISt MISC 
S!DIM!NT/SOIL/SLUDG!(DRT WT) 

-

SAMPLE ~n.t A5C6279 SAMPLE tYPEI SOIL 

PROJ!r.T NnAt 85•048 PROGRAM F.LEMENTa NSr 
SOURCEt SOuTH~ WOOD PIEDMONT 
CITYI ~lLMINGTON STAT!t NC 

STATION llDJI SWP•JA•Ct 
STDRET ST T ON NOt 
8lMPLF. COLLF.CTIONI START 
SAMPLE COLLECTIONt STOP 
COLLECTF.P RYI 8 HANSEN 
8A~PLE REC1Dt DlTEtiTIM! 
8!AUDI 
CHEMIST I 
ANALYTICAL M!THODI 

nATF./TTMF. 01/07/95 
DATE/TIME 00/00/00 

RECUV!P FRO~I 
00100100 RECIO BYt 

CAS~ NO I ]454 nRG SAMPtr. NOI nA49' INORG SAMPLE N~ol MDA42l 
CONTRACf LA~ORATORY(ORGANIC)t . URTL 
CONTRACT LABDRATORY(JNORGAN!C)t WILSON 
REMARK I 
REMARK I 
SAMPLE LOG VERiri!D BYI PLB 
•••REMARKS••• 

DATA VF.RIFTED BYI JWT 

THIS naTA HAS NOT 8fEN SUBJFCTtn TO l QC REVIEW, 
DATA SHOULD BE LIMIT~D TO SIT! SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- ·- - -- -
~F.SULTS 
16U 
lOU 
~~u 
tou 
511 
5U 
NA 
N~ 

•••••ANALYTIC)L RESULTS••••• 
IN' UG/KG rO~POUNO NAME 

ACfTDNE 
METHYL tTHYL KETONE 
CARHON DT511LFIOE 
METHYL BUTYL kETONE 
METHYL ISORUTYL KETONE 
RTYRENF. 
VINYL ACP:TATF. 
OICHLOROniYLIIORO~ETHANE 
FLUOROTRICHLOROM~T~AN~ 

.. - - -



' -· -

06/14/85 

I - - - -

PURGEABLE ORGANICS lNALY8IS1. ~~~C 
SEDIM!NT/SOIL/&LUDG!lDAJ WT) 

- -

SAMPLE NO,I 85r6280 SAMPLE TYPtl &OIL 

PROJECT NOAt 85•048 PROG~AM !L!MENTI HSY 
SOURCtl SOuTH~ WOOD PI!OMONT 
CITYI WtLMI~GTON 8TATEI Nr 

STATTON IlOfl SWP•LA•C2 
STOR!T ST T 0~ NOI 

SAMPLE CO~LfCTIONI ~TART llAT~/TTMF Ot/07/95 
SAMPLF. CDLLFCT ONI STOP DATE/TIME 00100100 

COLLECTED BYI 8 HlNSF.N PECEtV!D FROMI 
SAMPLF. RFCIOI DATE,ITINE 00/00/00 RECIO HYI 
SF.:AL!Ill 

CHEMIST I 
ANALYTICAL METHODe 
CASf NO I 3454 OPG SAMPL~ NOI DA49A INORG SA~Pl! NO,I MDA4'4 
CONTRACf LARORATORY(ORGA~TC)I URTL 
CONTRACT ~ARORATORYCINORQAHIC)I ~ttSnN 
REMARK I 
RF.HARKI 
SAMPL~ LOG VERIFIED ~YI PLK nATA VPPlfTFO RYI JWT 

***PEMAIU<S••• 
THJ~ llATl HAS NOT R!EI'I SIIR,JFCTEil TO A QC REVUW, 
DATA SHOULD 8E LIMITED TO StTF. SCP!!NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OOTNOTES••• 

-

•A•AVERAGE VALUE e~A•NOT ANALYZED •~AI•INTFRJI'[RE~CE5 
•J•ESTIMATEO VALUE •N•PRESIIHPTIV! EVID!HC! OF PR'S~NCE OF MATERIAL 

•K•ACTIIAt. VALliE TS K"OWN Tn A! LESS THAN VALliE GIVEN 
eL•ACT114L VALUE II KNOWN TO AE GPEAT!R THAN VALUr. r.IV[N 
•U•MATP:RUL WAS ANALYZP.:D JI'OR ~tiT NOT DP.:TF:cuo, TH! NUHRER TS 

THJI' MINIMUM DETECTION t.tMIT, 

- - - - -
RF.SIILTS 
20UJ 
lOU 
5U 

II'U nu 
lOU 
511 
NA 
lO,JN 

*****ANALYTICAL RESULTS••••• 
lNt UGIKG CO~POUND NAME 

lCF.TONP: 
METHYL ~THY~ KF.TONF. 
CARBON DISULP'ID~ 
~ETHYL BIITYLt IIETONF. 
METHYL ISOBUTYL KETONE 
8TYR!NP: 
VJNYL ACfo:TUF 
0 CHLORUfliP'LIIORO"'t:THANF. 
P'LUO~OTRICHLtOROH!THANE 

\. 

-



-~-~-·- - -:- -

06/U/85 

S~MP~E AND ANALYStS MANAGEMENT SYSTEN 
F.PhF.SDtR!C IV 
ATHF.NS ~I'!ORGIA 

.. 
PURC~ABL! ORGANICS ~NALYSISt MlSC 

I!DI~!NT/8DJL/8LUDG!(DPl WT) 

-

SAMPLE N0 0 1 A~C62Bl SAMPLE TYP!I SOIL 

PROJF.CT ~n0 a 85•048 PROnRAH F.LEMENTI ~S~ 
SOUACF.I SO THf WOOD PIE~~ONT 
CITYI WtLMING ON STAT!I NC 

STATION t
1

D1 1 SWP•LR•Cl 
81'0RET ST t~ON NOI 
SAMPLE COLLF.CTtONI START DAT!/TTM~ Ot/07/AS 
SANPL! CDLLF.C1'10NI 81'DP OAT!/TJMF. 00/0n/OO 
COLLECTF.D BYI 8 HANSEN REC!TVED FRUHI 
SAHPLE.REC'DI DATE,/TIHF. n0/00/00 RECIO RYI 
SEALED I 

CH!"'l8Tt 
ANALYTICAL ~!THODI 

CAS~ NO~I 3454 ORG 8A~PL~ Nnl 0~4qq JNOR~ SAMPtE NO,I MDA425 
CONTRACT LABORATORY(ORGANJCll URTL 
CONTRACT LARORATORY(INORGANICll WILSON 
REMARK I 
R!HARKI 
SAMPLF. LOG VERIFIF.D BYI PLB OATA VENIFitO RYI JWT 

***REMARKS••• 
THIS nATA HlS NOT KEEN SURJ[CT!D TO A OC REVIFW, 
DATA SHOULD BE LIMITED TO STTF. SCR!Y.NING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES•** 

•A•AVERAG! VALUE •~A•NOT ANALYf.!D tNli•JNT~RF!RF.NCES 
tJ•~STlMAT!D VALUE •N•PR!SUMPTtV~ EVIDENCE OF PR~SFNC~ OF ~AT~RIAL 

tK•ACTUAL VALUE TS KNOWN TO R! L!SS THAN VALUE GIVF.N 
*L•ACTUAL VALliE IS KNOWN TO 8[ GREATER THAN VALU~ GIVEN 
•U•MATEMJ~L WU ANUYUD FOR IIUT NOT D!Tf,CTEil, TliE NIIMBER TS 

THF. ~INI~UM D!TECTTON tiMITo 

- - - - -·-
RESULTS 

16U ou 
511 
IOU 
IOU 
511 
5U 
NA 
tOJN 

*****A~ALYTICAL RESULTS***** 
INI UG/KG COMPOUND HAkE 

ACF.TONE 
"~THYL ETHYL ~ETONE 
CARRON DJSIILFJOi: 
METHYL BIITYL KETilNF. 
METHYL ISnRUTYL KETUNE 
8TYR!NP: 
VINYL AC~:TATP. 
hiCHLOROOJFLUURUM[THAN~ 
FLUOROTNICHLOROHETHAN~ 

- - -· 



-~-~-,- - - - ·- - - - -
SAMPLE AND ANAJ.YRtS MANAGEMF.NT SYST!"' 

F.PhFSOtPF.G IV 
ATHENS GF'OPGIA 

06/14/AS PU~~~ABLE ORGANTCS ANALYSIS& MISC 
SEDIMENT/SOIL/SLUOGE(D~J WT) 

SAMPLE N0 1 1 ASr6284 SA~PLE TYPEI SOIL 

P~OJtrT NOAI A5•048 PPO~AAM ~tEWENTI NSF 
SOUPCEI SOuTHf WOOD PIED~ONT 
CITYI W[LMING ON STAT~I NC 

STATION I 1 Dfl SWP•LC•C4 
STO~!T STAT ON ~01 

SAMPLF COLL~CTIONI START DATE/TTM~ Ot/07/85 
SAMPLE CULL!CTIDNI STOP DATE/TI~! 00/00/DO 

COLLErTr.D KYI 8 HANSEN R!rEtVED FRO~f 
SAMPLF. RlCfOI DAT! 1 1TJMY. 00/00/00 RE~ D BYI 
SEALED I 

CHI::MISTI 
ANALYTICAL METHODI 

ga~~R:gf'Ll~~~ATg=~cgfta~~~C~~~.O~~~~ tNORG SAWPtE NO,I HDA4t3 
CDNTHACT LARORATORYCINDRGlNIC)I ~ILSON 

lt!HARICI 
REMARK I 
SAMPL£ LOG V!RiriED RYI PLB DATA V!~IFTEO RYI JWT 

***REMARKS••• 
THIS n~TA HAS NOT B!F.N SURJECTr.n TO A QC REVIEW, 
DATA SHOULD BE LIMITED TO SIT! SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• 

•A•AVERAGE VALUE •NA•NOT ANALYZED •NAI•INTF.RFERI::NCF.S 
•J•P:STIMATEO VALUt •N•PRf.SII14P'UYP.! F.VIDJI;HC!! OF P~Jr.S1.NC! Uf 14ATI::RlAL 
•IC·~CTIIAL VALUr IS IC~OWN TO ~P.! L~SS THAN V~LUE GTVrN 
•L•ACTIJAL VALU! IS KNOWN TO ~! GR!ATER THAN VALU~ GIVE~ 
•U•HATtrMTAL WAS AtULYZV.D FOR RIIT NOT DETFCTE"• TH•; NUMBER ts 

TH! ~INIMUM DET!~TTO~ ttMIT. 

Hf:SIILTS 
t6U 
tnu 
511 

lnu 
ou 

511 
511 
NA 
Na 
7.1N 
6JN 

*****AN~LYTICAL RESIILTS***** 
lNI 11~/~G COMPOU~U NAHE 

ACETONE 
METHYL ETHYL ~F.TONF. 
CARBON DISULrJOE 
MUHYL BIITYL ~ETONP: 
~ETHYL ISOBUTYL KETONE 
RTYRENII! 
VINYL ACf:TATE 
D Ir.HLORUO I P'l.llllPOMETHA NF: 
F'LIIOROTI«ICHLUROMETHANt: 
PINEJfE 
TRTH!!THYLCYCLOHEXANONE 

- -·-·-



-

06/14/85 

- - -· - -

pij~G!ABL~ OPG~NTC~ ANALYSIS~ ~ISC 
S!DINF.NT/SOTLISLUOG!(ORT Wfl 

-

SAMPLE N0 1 1 R5C6279 SA~PL~ TYPEI SOIL 

PROJECT ~OAI 85•048 PROGRAM !L!H!NTI NSF 
6DURC!I SOuTHf WOOD PI!O~OHT 
CITYI WTL~ING ON STATEI NC 

STATION IJDfl SWP•PR•S 
STDRET ST T ON NOI 

SAHPLF. r.DLLF.CTIONI START 
SAMPLE COLLF.CTIONI STOP 

COLLEr.TF.D fYI 8 HINSr.N 
SIMPLE REC Dl DATE,/TJH! 
S!At!DI 

CHEHISTt 
ANALYTICAL H!THODI 

OATF./Tt~F 01/07/RS 
DATE/TIME 00/00/00 

P!C!IV!D FROMf 
00100100 REC D BYI 

gaft~R~gfaL:~~:aTa=~Cg~~~~~C;~a nn~;~ TNORG SAMPLE NO,I MDA422 
CONTRACT LAROPITORYCINORGlNIC)I WTLSON 

REMARK I 
REMARK I 

SAHPL~ LOG VERIFIED BYI PL~ DATA VERIFIED BYI· J~T 

***R!IIIARKS*** 
THl~ OATA HAS NOT 8'!~ SURJrCTEn TO I OC REVIEW, 
DATA SHOULD BE LJNJTED TO SJTF. SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTE/I*** •A•AVEHAGE VALUE •NA•NOT ANALYZ~D •NAI•INTF.RFERENC!S 

•J•F.STJHAT!O VALU! •M•PRFSUMPTJVF. !VIDF.NC! Or PRF.SF.NCE OF MATERIAL 
•K•ACTUlL VALU! IS KNO~N TO ~E LESS THAN VALUE GTV~N 
•L•ACTUAL VALU! IS KNOWN TO A! GRfAT!R THAN VALUF. GIVEN 
•U•MATF.RJAL WAS ANALYZ'-D rn~ BUT NOT DFT~CTEO, THE NUM8~R TS 

THE HI~IMUM DETECTION tiMIT, 

- - - - -
RESULTS 
20U 
~nu 

lou nu 
IOU 
511 
NA 
NA 

•••••ANALYTICAL NF.511LTS••••• 
lNI UC/KG COMPOUND NAME 

ACF.TONE 
METHYL ~THYL ~ETONF. 
CARBON DISIILFIO! 
METHYL 811TYL II F:TON': 
METHYL I80HUTYL KETON~ 
STYRENF: 
VINYL ACF.T-'T! 
OICHLOROOirLIIUROMETHAN~ 
FLUOROTRTCHLONOMfTHANE 

- - -



- -·-·- - -:- -

06/14/85 
,. 

PURGEABU OPGANtCS ANUYSIS1. loiiSC 
SEDI~ENT/SOJL/SLUDGE(ORl WT) 

- -

SAMPLE ~0,1 A5C6277 SANPLE TYP!I lOlL 

PROJECT NOOI 85•048 PRO~RlM ~LEMENTI ~SF 
SOURCEI SO T~A WOOD PIEDMONT 
CITYI WILMlNGTO~ STAT!I "C 

STATION IlDfl S~P•~K•St 
STORET &T T ON NOI 

SAMPLr COLL~CTIONI START nATr./TTHr. Ot/07/85 
lAMPL! COLLECTIONI STOP DAT!/TJNF. 00/00/00 

COLLECT"D BYI B HANS'-" R£CEIV!D FROMI 
SAMPLE PECIOI DAT£ 1 /TIME 00/00/00 RECIO RYI 
SEALEna 
CHEMI:\Tt 
ANALYTICAl, Ht:THI'lOI 
CASF. NOfl l454 IlliG SAMPiof' tiOI nA49'5 
CONTRAC r,ARORATORY(OPGANICl I IIRTJ. 
CONTRACT LAROIIATORY(INORGANTCll WTLSON 
REMARICI 
REMARICI 

INORG SA~PLE N0 1 1 MUA4?t 

IAMPLF. LOG VERtrtr.P SYI PLB DATA VERIFTEO RYI J~T 

***IIEMARKS••• 
!HIS DATA HAS NOT R!:JI!N 511RJY.CTEO TO A OC REVt!W, 
DATA SHOULU BE LIMITED TO StTr SCREr.NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOT~OTI!:S*** 

IA•UEIIAGE VUIIF. trfA•NOT ANALYZ!D *''4Al•INTEIIFF.RENCES 
•J•ESTIMATED VALUr. IN•PRESUMPTTVE !VID~NCE OF PIIESFNCE OF MATERIA~ 

•K•ACTUAL VALU~ IS KNOWN TO R! L~SS THAN VALU~ GTVFN 
*~•ACTUAL VAJ.IJ! IS KNOWN TO ft! GRUT!R THAN VALUF. GtvEN 
IO•I"ATF.MJAL WAS ANALYZrn FOR BIIT NOT DET!CTED 1 TH~ NUMBER 15 

THE HJNINUN DETECTION· LtHIT, 

- - - - -
R~SIILTS 
25U 
tOU 
5U 
lOU 
tnu 
lOU 
511 
NA 
NA 

*****ANALYTICAL RESIILTS***** 
INI UG/KG COMPOUND NAME 

ACf:TONF. 
METHYL ETHYL ~ETO~E 
CARBON DlSULFIDE 
MUHYL UIITYL I<P:YON! 
~ETHYL ISOBUTYL KtTONt 
STYli EN F. 
VINYL ACF.TATF. 
OlCHLORDOIFLIIURU~tTHANE 
FLUOIIOTRICHLIIROMET~ANt 

- - - -



- -·-

06/U/85 

- - -~- -
SAMPLE AND ANALYStS MANAGEMENT SYSTEM 

!PA-F.Sn1REG IV 
lTHENII uF.OIIGU 

EXTRACTABLE nRCANtC ANALYSIS 
S!DIM!NT/801LI8LUDG!(DRY WT) 

-

lAMPL! ND 1 1 I!C6279 SAMPLE TYP!I SOIL 

PROJECT NOAI 85•048 PROGRAM !L!M!NTI NSF 
SOURCtl SnuTHf WOOD PIEDMONT 
CITYI WJLMING ON STAT!I NC 

STATION tlDfl SWP•~A•Cl 
ITDR!T ST T ON NOI 

t:=c~~ ~8t~~~~~8~1 IIA~T 
COLLECTED BYI B HANSEN 
SAMPLr. R!C'OI DATE/TIME 
S!ALI:DI 
CHEMISTI HHB 
ANALYTICAL METHODI 

OAT!/TIME Ol/07/85 
OAT!/TJMr. 00100100 

RECEIVED FROMf 
00100100 REC D BYI 

~~ft~R~gf'Lf:~~ATg=~c~A~~~Ic~~I.Dft~~l JNDRG SAMPLE ND,I MDA42J 
CONTRACT LARDRATORY(INDRGANIC)I ~ILSON 

REMAIIKI 
REMARK I 
SANPL! LOG VERIFIED BYI PLB 

***REMARKS••• 

OATA V!NIFI!O BYI JwT 

THIS DATA HAS NOT B!!N SURJECTED TO A QC R!VI!W, 
DATA SHOULD 8! LIMITED TO SIT! SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***P'OOTNOTES•** 

•A•AVERAG! VALUE *NA•NOT ANALYZED eNAI•JNTr.AP'F.R!NCF.S 
•J•!STIMlTED VALUE eN•PR!SUMPTIV'- !VIDENCE OF 'RESF.NCt OF ~ATERIAL 

*K•ACTUAL VALUE JS KNOWN TO R! LESS THAN VALUI GtVrN 
•L•ACTUAL VALUE IS KNOWN TO R! GR!AT!R THAN VALU1. GIVEN 
•U•MATER,AL W-S INALYZ~D rn~ ftUT NOT DETP'CT!D, TH! NUMBER JS 

TH! IS! MlT!D MINIMUM QUANTITATION LIMIT, 

-
PE~ULTS snooo11 

NA 
21100011 

lnoou noou 
liiOOU 
!SOOOU 
5noou snooou 
11100011 
2noou 
2000U 
2000U 
tnoou 
5000U 
21100U 
U83°" 
1noou 
500011 
1000U 
snoou 
liiOOU 

tnoou noou 
]IIOIIU 
21100U 

!noou 
ngnu 
• 0 

!
OOO.J 
11oou 
5000 
7000 noou 

JftOOU 
:noo 111onu 
:znonou 
11100011 
5800 
IIAOO 
uoo 
l tooou tonou 
snonon 
tnoou 2nonu 
5nonu 
400IIU 
21100U 1noou :Jnonu ttonou 
4110011 
41100U 
12000U 
1,1 

-- - -·-·- - -
•••••ANALYTICAL ~!SU~TS••••• 

UNITS COMPOIIND 
UG/Kr. N•NlTROSDDIMETHYLAMINE 
M8~~g li~z~~~~~NYLHYDRAZINE/AZUB~NZEHE 
UG/KC t•J•DJCHLDROiENZENE 
UG/KG •••D CHLORDBENZINE 
UG/Kr. lt2•DICHLOROBENZINI 
u08G1

1KKGr. 81812•CHLOROITHYL) ETHtR 
HU CHLOROETHANE 

U /Kr. 818(2•CHLOROISDPROPYL) ETHtR 
UG/Kr. N•NITROSODI•N•PROPYLAMINt 
UG/KG NITROBENZENE 
UG/KC HEXACHLOROBOTADIEN! 
t
11
1
0
GI

1
KKG 1r2~4•TRICHLOR08£NZENE 

Q N"PH'I'HAUNE 
UG/Kr. BIS(2•CHLOROtTHOXY) METHANE 
IIG/KG ISOPHDRONE 
101~//KKCG H'-XACHLDROCYCLOPENTADitN~ lHCCP) 
~ 2•CHLDRONAPHTHALEN£ 

UG/KG ACENAPHTHYLF.NE 
UG/KG AC~NlPH'I'H!NF. 
UG/KC DIMETHYL PHTHALATE 
UG/KG 2,4•DJNJTROTOLU~NE 
UG/KG 2,6•0 N TROTOLUEN! 
UG/KG 4•CHLORDPHENYL PHENYL ETHER 
UG/KG FLUORENE 
UG/KC DIETHYL PHTHlLATI . 
UG/KG N•NI~ROSODlPH!NLYlMINE/DIPHENY~AMINE 
UG/KG HEXA HLORD8ENZ!Nt (HCB) 
IIG/KC 4•8R MOPHENYL PHINVL ETHER 
UG/KQ PHlNANTNRF.N! 
UG/KG ANTHRACENE 
IIG/KG DI•N•BUTYLPHTHALAT! 
UG/KG FLUDRANTHEN! 
UG/KG PYJI!NE 
IIG/J(G BENZYL BUTYL PHTHALATE 
ug~~g :lel~~~~~l~~fi~!~~EPHTHALATE 
UG/KC: CHJIYS!~! 
UG/KG lfl'•DICHLOROBENZIDINE 
UG/KC: D •~•OCTYLPHTHALATE 
UG/KC: B!NZD(B AND/OR K)FLUORANTHENE 
UG/KC: I~N!O(I AND/OR K)FLUOAAN!H~Ni 
UG/KG IENZO•A•PY~!N! 

H8~~~ ~~g~=2~~t 1·aslNt2iA~ICiN! UG/KG B!NZO( H P!RYL!NE 
UG/KC 2•CHLn 0 ENOL 
~G/KC: 2•NITROPHINOL 
11G/KG PHENOt 
IIG/KC: 21 4•D ME~HYLPHENSL 
UG/KG j•4•D CH OAOPHIN L 
UGIKC ,4,6•!" CHLOROPHENOL 
UG/KC: •CH¥0RD•l•~ETHYLPHENUL 
UG/Kn 2,4• INITROPH!NOL 
UG/KG 2•ME HYL•4t6•0INITNOPHENUL 
UG/KC: P~NTACHLORoPH!NOL 
UG/KG 4•NITROPHENOL 
t MOISTURE 



-~- -

06/14/115 

- - - -

F.XTRACTAALF. ORGANIC ANALYStS 
S!DIMtNTISOIL/ILUDG!(DRY NT) 

- - -

SAMPLE NOel 85C628n SAMPLE TYP!I SOIL 

PROJF.CT NOOI 85•048 PROGRAM ~LEMENTI HBr 
SOURC!I an THf WOOD PI!DMONT 
CITYI WILMING ON STATEI NC 

STATION IIDfl 8WP•LA•C2 
STORF.T ST T ON NOI 

SA~PLE COLLF.CTIONI START 
SAMPLE COLLECTIONI STOP 

COLLECTF.D BYI 8 HANSF.N 
SAMPLF. REC•na DATE/TIM! 
SEALED I 

CH!MlSTI MHR 
ANALYTICAL METHODI 

DATIITTMF. 01/07/R5 
DATI/TIM! 00/00/00 

R!CI:tV!D FRONt 
00/00100 RECIO BYI 

CAS! NOfl 1454 ORG SAMPL~ NOI DA49A tNORG SAMPt! NOel MDA424 _ 
CONTRAC LlBDRATDRY(ORGANtCJI UATL 
CONTRACT LARORATORY(INORGANIC)I WILSON 

R!MARKI 
R!MARKI 
SAMPLE LOG VIRIFIED BYI PLB DATA VERIFIED BYI JwT 

***REMAitiC8*** THIS naTA HAS NOT BEEN SUBJECTED TO A QC REVIEW, 
DATA SHOULD 8! LtMIT!D TQ SIT'- SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***rDOTNOTES*** 

•A•AV!RAGE VALUE •NA•NOT ANALYZED •NAI•INTF.RFF.RENC!S 
•J•!STIMAT!D VALUE •M•PRrSUMPTIV! EVTDF.NCE OF PRF.SF.NCE OF MATERIAL 

•K•ACTUAL VALU! IS KNOWN TO R! L~SS THAN VALUE GIV~N 
•L•ACTUAL VALUE IS K~OW~ TO BE GR!ATER THAN VALU~ GIVEN 
•U•MAT~RJAL WU ANALYZED FOR RUT NOT DF.TJI:CT!D 1 THE NUMBER JS 

THE [STIMAT~D MINIMUM QUANTITATION LIMIT, 

-
PE~ULTS anoou 

Nl 
t1000U 

lnonu nonu noou snoou 
4000U anoou anoou 2noou 4noou 
2nonu 
1200 2noou 2noou 
1700011 
sngJ u 0 snonu snoou 2noou 
1noou 

lnonu 
nonu noou 
jnOQU nonu nonu 
5400 
1200 anonu 
2~000 
22000 4nonu Jnoou 
l tgoo n nu 
2100011 

lnooou 
4800 
7. 00 

ltOOO 
non on uooou 1noou tnoou 2nonu 1noou 4nonu :znoou 
tnoou 
]nOOU 
11.00011 4nonu 
4nOOJ 
uooou 

- - - - - - - -
•••••ANALYTICAL ~!8ULT8••••• 

U~ITS COMPOUND 
IIGI~~ N•NJTPOSODIMETHYLAMIN~ 
IIG/K~ lL2•DIPHENYLHYDRAZIN!IAZU8t;NZEN! 
UG/K~ 8~NZIOIN! 
IIG/KC l•l•DICHLOROBENZENI! 
UG/KG ,4•DICHLOROBENZENE 
IIG/KG lL2•DtCHLOROB!NZIN£ 
IIG/KC 8IS(2•CHLORO£THYL) ETHER 
IIG/K~ Hr.XACHLOROETHANE 
IIG/KG BtSC2•CHLOROISOPROPYL) tTHt;R 
UG/K~ N•NITROSOOI•N•PROPYLAMINE 
IIG/KG NITPORENZ!NE 
IIG/ICC: HI':XACHLOROBUTAPU:NE 
UG/K~ 1r2~4•TRICHLOROR£NZENE 
UG/KG NAP"THALEN& 
IIG/ICG 8IS(2•CHLOROETHOXY) METHANE 
UG/KC: ISOPHORONE 
IIG/K~ HEXACHLORDCYCLOPENtADIENE (HCCPJ 
UG/KG 2•CHLORONAPHTHAL1Ni 
UG/KC: AC!NAPH!HYLENE 
UG/KC: AeENAPHTHrNr. 
UG/KG DIMETHYL PHTHALATE 
UG/KC: 2,4•DINITROTOLU~N! 
UG/KC 2,6•DINJTROTOLU!NE 
IIG/KG 4•CHLOROPHENYL PHENYL ETH!H 
UG/KG FLUOREN~ 
IIG/Kr. DUTHY.L PHTHALATE 
UG/KG N•NITROSOOIPHENLYAMJN!/DlPHENYLAMINE 
UG/KG Hr.XACHLOROBI':NZEN£ (HCR) 
U~/~n 4•SROMOPH~NYL PHENVL ETHER 
U /KG PH!NANTHRRNE 

. U /Kd AN!H~AC!N! 
IIG/Kii DI•N•BUTYLPHTHALATit 
UG/KG FLUORANTH!NE 
UG/KG PYR[NE 
UG/KG BENZYL BUTYL PHTHALATE 
IIG/KC: B18(2•!THYLHEXYL) PHTHALATE 
UG/KG b!NZOCA)INTHRAC!N! 
IIG/Kn CHRTStN! 
UC/KC ,

1
, •D~eHLO~OBINZIDINE 

U /K D •"•0 T LPHTHAL TE 
u8/Ks B NZD( IND/OR K~rLUORANTHENE 
UG/KG 6F.NZO(B AND/OR KSFLUORANTH~NE 
IIG/KG 8ENZO•A•PYR!N~ 
IIG/KC: IND~NO (l,2r1•CD) PYRENE 
UG/XG DlB~NZOCArHJANTHRACENE 
UG/KG B!NZOCGHIJP~RYLENE 
IIG/~C 2•CHL0RDPHENOL 
UG/KG 2•NITROPH!NOL 
UG/KC PH!NQJ, 
UG/K~ 2,4•DIMETHYLPHENOL 
IIG/KG 2,4•DICHLOROPHENOL 
UG/KG 2,4~b•TRICHLUROPHENOL 
UG/KG ••CHLORD•]•METHYLPHENOL 

. IIG/KG 2 I 4•DIUTROPHENOL 
IIG/KG 2 •M!THYf•• 4 L f>•DI N I TNOPHE:NOI, 
UG/KG P!NTACHLORDPHENDL 
IIC/KG 4•NITROPHENOL 
t MOJSTUNE 



-~-~-:- - -~- -

·06/14/95 

SAMPLE AND ANALYSI~ MANAG~MENT SYSTEM 
JI!PhP:Sn,REG IV 
lTlfJ~;NS G~ORGU 

!XTRACTARL'- ORGANIC ANALYSTS 
S!DIM!NT/SOIL/SLUDGECDRY WT) 

-

SAMPLE NO,I A5C629t SAMPLE TYP~I SOIL 

PROJECT NOAI 85•048 PROGRAM EL!MENTI NSF 
SnUPCEI SOuTlff WOOD PIEDMnNT 
CITYI WILMING ON STAT!I NC 

STATION IlDfl SWP•LA•Cl 
STD"ET IT T ON NOI 

SAMPLE CDLLP:CTIONI START 
SlMPL! COLL!CT DNI STOP 

ii~&f~'~~cf~l ~A~~'tJ:t 
S!lt!Dt 
CHEMISTI MHA 
ANALYTICAL METHODI 

OATE/TlMF. Ot/01/85 
DAT!ITINF. 00/00/00 

R!CEtV!D FROM' 
00/00/00 R!C D ~YI 

ga~~R~gf'tl~~~ATg:~tgA~~~~C~~~.D~~¥l INORG SA~PL£ HO,I MDA47.5 
CONTRACT LABORATORY(INORGANJC)I WILSON 

R!MARICI 
REMARK I 
SAMPL~ LOG VERIFIED BYI PLB 
•••REMARKS••• 
THIS PATA HAS NOT BF.!N SU~JF.CTED Tn A CC REVIEW, 
DATA SHOULD BE LIMITED TO SITF. SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
RE~IULTS 1noou 

HI 

12000U nollu 

lllOOU 
llOOU 
noou 

4000U 
1000U 
6000U 
2000U 
5000U 
2000U tnonu 
Jnonu 

l

noou nooon 
OOJ 
ooo.J noou 

lnonu noou 
nonu lOOilU anonu 1nonu :znonu 

200ftU 
!OOOU 
1400 
2000J 

lnooou nooo 
OOOOJ 

400011 ]OOOU 

1900 
t 00 oooon 

1000011 
7100 uoo 
111100 
2000011 anonou tnonou tnoou 
2"gou lO ou 
400t)U 
2000U tnoou Jnoou 
ttOOOU 
4000U 
fOOOU 
&!aoou 

-- - - - - -~-· 

*****ANALYTICAL RESULTS***** 
IINIT8 
IJG/KG 
IIG/KG 
IIG/KG 
IIG/KC: 
IIG/KC: 
IIG/KC: 
UG/KG 
UG/Kr. 
UG/J<r. 
IJG/1(11 
IIG/JCC: 
IIG/KG 
IIG/KG 
IJG/I<C: 
UG/KG 
IIG/KC 
IIG/JC:C 
UG/KC 
UG/KG 
IIG/KG 
IJG/KO 
IIG/KC 
IJG/KG 
IIG/KC 
tiC/ICC 
IIGIKG 
llG/KC 
IIG/Kr. 
UG/KC: 
IIG/KO 
UG/Kr. 
tJG/KC 
liG/KG 
UG/J<C 
IIG/KG 
IIG/KG 
IJG/II.G 
IJG/KG 
IIG/KG 
IIG/KC: 
UG/KC: 
UG/Kr. 
UG/KG 
IIG/I<C 
110/KG 
IIG/KG 
UC/KC 
UG/IU; 
IIG/I(r. 
UG/KC 
UG/Kt: 
IIC/KC 
IIG/KI1 
UG/KC 
Ug/KO 
I) /KG 
U /KG 

' 

COMPOII~I' 
N•NTTPOSOnlM~THYLAMINE 
lL2•DIPHENYLHYDAAZINE/lZUB~NZENE 
BENZIDINE 

l
,l•DICHLOROBENZ~NE 
,4•DICHLOROBEN7.ENE 
f 2•DICHLOROKENZEN£ 

B S(l•CHLOROETHYL) ETHER 
HP:XACHLORnETHA N! 
BI8(2•CHLOROISOPROPYL) ETHER 
N•N!TR080Dl•N•PROPXLAM1NE 
H ITROBENZI!:N! 
HI!:XlCHLOIIOBIITA8UNE 
lr2l4•IRICHLOR BENZENE 
NAPHTH UNE 
BTSC2•CHLOROETHOXY) METHANE 
ISOPHORONP: 
HP:XAClfLOROCYCLOP!NTADIENE (HCCP) 
3•CHLORDNAPHTHALINE 
lC£NAPH'rHYL!NE 
ACENAPHTH!NJI: 
DIM!THYL PHTHALATE 
2,4•DINITROTOLU!NE 
2,6•DINITMOTULU!NE 
4•CHLOROPHENYL PHENYL ETHER 
rtunRP:N! 
DI!THYL PHJHALATi 
N•NTTAOSOn PHENLYAMIN!/DlPh!MYLAMINE 
HEXACHLORDBJI:NZEN£ CHCR) 
4•BR~MOPHF.NYL PHENYL EtH~R 
PHEN NTHR!N! 
AN'l'H AC!ffE 
Dl•N•RUTYLPHTHALATE 
FLUDRAtiTHENE 
PYUNE 
BENZYL BUTYL PHTHALATE 
81S(2•ETHYLHEXYL) PHTHALATE 
BENZDCA)ANTHRACENE 
CHJtYIIENI: 
lLl'•DICHLORORENZIDIN! 
DI•N•OCTILPHTHALATE 
BENZDCB NO/OR K)rLUORANTH~NE 
BENZO(B AND/OR K)FLUORANTHtNE 
BF.NZD•A•PYR!NE 
I~or.NO Cl,2s3•CD) PYREN! 
DTBENZOCA 1H ANTHRACENE 
S!NZOCGHIJPr.RYLENE 
2•CHLOROPHENOL 
2•NI'l'ROPH!NOL 
PHENOL 
2,4•DIMETHYLPHtNOL 
2,4•DICHLOROPHENDL 
2,4,'•TR1~HLOROPHENOL 
4•CHLORO•l•~ETHYLPHENOL 
2,4•DINYTRDPHENOL 
2•MEIHYL•4t6•DJNITMDPHENOL 
PENI CHLOROPHENOL 
4•N TROPH!NOL 
MDI TUllE 



-~-~-i-
( -·- --

06114115 

lAMPL! AND ANALYSIS MANAGEMENT SYSTEM 
!PhP!SPtiiEG IV 
ATHENS li!OPCU 

!XT~ACTABL! ORGANIC ANALYSIS 
S!DIM!NT/SO!LISLUDG!(DRY WT) 

-

SAMPLE NO,I ASC6284 SAMPLE TYPEt SOIL 

PROJECT NOal 85•048 PROGRAM !LEM!NTI NSF 
SOURC!I SOuTHf WOOD PIEDMONT 
CITYI WILMING ON STATEI NC 

STATION IlDfl SWP•LC•C4 
STORE! ST T ON NOt 

SAMPLE CDLL!CTJONI START 
SAMPLE CDLLF.CT ONI STOP 
COLLECTED BYI 8 HANSEN 
SAMPtF. RECtDa DATE/TIM! 
S!Af,!DI 
CHEMISTI MHB 
ANALYTICAL METHODI 

nAT~/TtMr. 01/01115 
DATE/TIME 00100100 

FI!CUV!D FJIOM f 
00100100 REC D SYI 

g~~~R~gt'Ll:8:A,g=~r8:a~~~c~~· 03~~~ 
CONTRACT LARORATORY(INORCANIC)I WILSON 

tNORG SAMPLE NO,I MOA4tl 

REMARICI 
R!MARKt 
SIMPLE LOG VEIIIFJ!D BYI PLI DATI V[RIFIED BYI JWT 

•••REMAJIIICI••• 
THIS DATI HAS NOT B!!N SUAJECT!P TO A QC P!Vt!W, 
DATA SHOULD B! LIMITED !0 liT! ICRIENJNG, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOT.!S*** •A•lY!RAG! VALUE *NA•NOT ANALYZED •NAI•INTP!RFERENCES 

•J•!STIMATED VALUE •N•PR!SUMPTIV! [VIDENCE OF PR!SP!NC! OF MATERIAL 
•K•lCTUAL VALUE IS KNOWN TO R! LP!SS THAN VALUE CTV'-N 
*L•ICTUAt VALUE IS KNOWN TO B~ CR!AT!R THAN VALU'- GIVEN 
•U•MAT'-RJAL WAI lNALYZ!D FOR AliT NOT D~T'-CTED, THE NUMBER IS 

THE EST MATED MINIMU" QUANTITATION LIMIT. 

-
RJ!:~Ut..TS 

1000011 
NA 
120000 

lnoou noou noou 
4000U 
4nonu 
1nonu 
7000U 
2000U 
snoou 
2000U 
tOOOU 
1nonu 
2ngou 
1t oou 
tnonu uoo 

l'gnoo n nu 
ngou 1n nu 

lnoou 
'0000 noou 

4nDOU 
4000U 4noou nonoo 
t'onoo 6-.oo 
211000 
220000 tnoou 
4noou 

110000 
20000 nooon 

1nonon 
1000 

4"1000 
nooo 

lnoooJ tonou noo 
tnoou 2noou 
4000U 
4000U 
2000U 
2000U 
4000U 
ltOOOII 

inoou 
"'onon 'onou 
,3 

-·- -·- - - -·-
•••••ANALYTICAL RESULTS••••• 

ll,.tTS 
UC/KC 
UGIKC 
UG/t<C 
UGIJU: 
IIG/KG 
IIG/KC: 
UGIKG 
IIGIKC 
ttCIKG 
UG/KG 
IIGIKG 
UG/KG 
UGIKG 
IIG/KI: 
IIG/KC: 
IIG/KC 
UC/KG 
UG/ICG 
IIG/KC 
UG/KG 
IJG/KG 
IIG/KG 
IIG/KC 
IIG/KG 
IIG/KC 
IIG/KG 
IIG/KI'l 
tiG/KG 
UGIKG 
UGIKG 
UGIKG 
UG/KC: 
tiC/KG 
110/Kd 
UC/t<C 
IJG/KC: 
UG/KC 
IIG/KG 
11~/KC: 11 /KG 
U IKC 
UG/KC: 
UGIKC 

"I'KCj U /KG 
U /KG 
IJ /KG 
UG/KC: 
UG/KC: 
IIG/ICG 
UG/KG 
UG/KC: 
IIG/KG 
IIGIKC 
UG/KG 
UG/KC: 
IIG/KC: 

' 

COiolPOUND 
N•NITROSODIM!THYLA"INE 
1L2•DIPHE~YLHYDRAZINEIAZUBlNZENE 
Br;NZIDINE 

l,]•DJCHLOROS!NZENE 
,4•0 CHLOpOBF.NZENE 
•2•DICHLOROBF.NZ!NE 

BtS(2•CHLOROETHYL) ETHER 
H!XAiHLOROETHAN! 
BIS( •CHLOROISOPHOPYL) ETH~R 
N•Nt ROSOOI•N•PROPYLAHINE 
NITROBENZ!N! 
HEXACHLOROBUTADIENE 
1r2l4•TRICHLOROBENZENE 
N~PHTHALENE 
818(2•CHLORO!THOXY) METHANE 
ISOPHORONr. 
HF.XACHL0RDCYCLOPENTlOI£NE tHCCP) 
2•CHLOADNAPHTHALEN! 
ACJ:NAPH!HYLEN! 
Ar.J:PfAPHTHENF. 
DIMETHYL PHTHALATE 
2t4•DJNITROTULUENE 
2,6•DlNlTRUTOLUEN! 
4•CHLOROPHENY~ PHENYL ~THE~ 
P'LUOR!N! 
DI!THYL PHTHALATI!: 
N•NTTAOSOOlPHENLYAMlNE/OlPHENYLAMINE 
H!XACHLO~OBF.NZEN! (HCB) 
4•BRO~OPHENYL PHENYL EtHER 
PH!NANTHR!N! 
ANTHUC!II! 
DI•N•BU'rYLPHTHILATI 
FLUOillii!H!N! 
PYUN! 
BINZ!L 8UTYL PHTHALA!E 
RIB18(fJ:I~Ulf!~~~·HtHALAT£ 
CHRYa!NI 
lf]I•D~CHLOROBENZIDINE 
D •N•D TYLPHTHAL,Tl 
IEN!8( IND/Ol l FtUOlANTHE•I 
BENZ (8 IND/Ol K F UORANtHENE 
B!NZO•A•PYR!~! 

~~g~=~oSl•a,,;iR~A~~=~"1 
B!N!O(G~ISPtRYL!NE 
2•CH~0ROPHENOL 
2•NI ROPH!NOL 
PH~N L 
i·~:BI~fil~l~H~=8~ 2: 6•TRlCHLOROPHENOL 
4• ~LORO•l•M!THYLPHENOL 
2t4•DINITROPH!NOL 
2•M!THY~•466•DIN1TROPHENOL 
P!NTACHLOR PHENOL 
4•NtTPOPHF.NOLt 
MOts TUllE 



-~-

06/14/IS 

l 

-~--~- --
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 

!PhF.Sn, R!G tv 
l!HENS G!ORGU 

!XT~ACTARL! ORGANIC ANALYSIS 
S!DIMF.NTISOIL/SLODG!(DRY WTl 

-

SAMPLE Nn,a I!C6211 SAMPLE TYP!I SDJL 

PROJECT ~OAI 85•048 PROGRAM !L!M!NTi NSF 
SOURC!t SDuTHf WOOD PI!DHnNT 
CITYI MIL~ING ON STAT!I NC 

STATION tlDfl SWP•RB•S 
STOR!T ST T ON NOt 
SAMPLE COLL!CTIDNi START 
lAMPL! COLL!CTIONI STOP 
COLLECTED BYI B HANSEN 
8AMPL1. R!CIDI DATE/TIM! 
SEALED I 
CH!MISTI MHS 
ANALYTICAL METHDDI 

DAT!ITIME 01107185 
DAT!ITJMF. 00/00/00 

R!CUV!D FROMf 
00100100 REC D BYI 

CASr. NO I ]454 ORG SAMPLJI: NDI nA49~ INORG SAMPLE Nn,t MDA422 
CONTRlCf LARORATORY(DRClNICll . URTL 
CONTRACT LARD~ATORYCINORGANIClt WILSON 
R!MARICI 
REMARK I 
SAHPLE LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

**•REMARKS••• 
THIS OATA HAS NOt BE!N SURJ!CT!O TO A OC REVIEW, 
DATA SHOULD BE LIMITED TO SITF. SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOT!S*** 

•A•AVEAAG! VALUE •NA•NOT ANlLYZFD •NAI•JNTF.RFER!NC!S 
•J•ESTIMATED VlLUr. •N•PR!SUMPTI&! FVIOY.NCr OF PR!S!NCE OF ~ATE~IAL 

•K•AeTUAt VALUE JS KNOWN T~ ~~ !SS TH~N VALU[ GIVFN 
•L•AeTUAL VALUE 8 KNOWN TO A! R!AT!R THAN VAtU! GIVEN 
•U•NATEAIAL WAS ANILY!!D rn~ IUT NOT D~T,CT!D, TH! NUMBER TS 

THI ESTIMATED NIIIMUN QUANTITITION LIMIT, 

-
IIESULT8 

4nou 
u 5non 
tnou tnou tnou 
4nou 
200U tnou 
•~ou snou :anou 
lnou nou 
snou 
6nJ 
4ftOU 
~~J :anon 
lnou 

non 

I I) Oil 
non nou 

lnou non 
tnou 
~gou 

~~~u ns., 
:anou 
~~ou 
lAO 
'7t1011 
•nou 

lto 
noJ 
n.J 4nou 4nou 

4nou 
lnou oou snotJ 
2nou 

lnou nou nou tnou anou 2nou 5nou 
u 

- ·-- - - - -
•••••ANALYTtCAL RESULTS••••• 

UNITS 
UG/Kr. 
liCIKn 
UC/ICG 
UG/Kr. 
UG/Kr. 
IIG/Kr. 
IIG/Kt: 
UC/ICG 
UGIKC 
UG/klt 
liG/J(C 
IIG/ICC: 
UG/KC: 
IIG/KC: 
IIG/KG 
IIG/KC: 
UGIKG 
tiGIKC 
UGIICG 
UGIICr. 
tiC/KG 
UGIKC: 
UGIJ<G 
IIG/J<r. 
IIG/Kr. 
IIG/Kn 
UGIJ<r. 
IJG/KG 
IIG/KG 
UG/KO 
liC/KG 
tJG/Kr. 
UG/KG 
IIC/IU1 
IIG/ICr. 
UG/KG 
UGIKC 
tJG/Kr. 
UG/KG 
IIG/ICG 
IIG/KG 
UC/K(J 
UCi/KC 
UG/KG 
UG/J<G 
UG/J<r. 
UC/ICG 
UG/KG 
UG/Kr. 
IIG/KG 
UGIIHl 
IJG/ICG 
IIG/KC 
tiC/KG 
UGIKCi 
tiC/KG 
IIG/Kr. 

' 

COMPOUND 
N•NITPOSODIMETHYLAMIN! 
lL2•DIPHINYLHYD~AZINIIAZOBENZ!NI 
BI!:NZinJNI 
lrl•DICH~OROBINZINE 
1,4•DICH OROBENZlNl 
lt2•PICH OROBENZENE 
8I8f2•CHLOROETHYL) ETHER 
H!XACHLORO!THAN! 
618(2•CHLOROISOPROPYL) ETHER 
N•NITRO&Onl•N•PROPVLAMI~~ 
NITRORENZ!NP: 
Hr.XACHLOROBUTADIENE 
112t.4•TRICHLDRO~~NZEN! 
N PHTHAJ.EN~ 
BIS(2•CHLOROETHOXY) METHAN~ 
18DPHORONE 
HY.XACHLO~OCYCLOPENTAOIENE (HCC~) 
3•CHLORONAPHTHALENE 
AC!UPHTHYL!NE 
Ar.ENAPHTH!NY. 
DIMETHYL PHTHALATE 
2,t•OINlTROTOLUr.NE 
2,6•DINITROTDLUF.NE 
4•CHLOROPH!NYL PHF.NYL ETHER 
FLUO!t!N! 
PI!THYL PHJHALATi 
N•NITROBOD PH!NLVAMI~!IDIPH!NYLAMIN! 
HEXASHLORnB!NZEN! (HCR) 
4•BR MDPHENYL PHINYL ETHER 
PH!NANTHR!N! 
ANTHRAC!N! 
DT•N•BUTYLPHTHALATE 
FLUORANTH!N! 
PYp!N! 
H!NZYL BUTYL PHTHALATE 
Bl8l2•ETHYLHEXYLl PHTHALATE 
B!NZOfAlANTHRAC!H! 
CHRYS!N! 
ltl'•OICHLOROR!NZIDIN! 
DiaN•OCTYLPHTHALATE 
B!NZO(B AND/OR K)FLUORANTHENE 
B!N~O(B AND/OR K)FLUORANTHENE 
B!Nz;O•A•PYRENE 
I~D!NO !1'31 l•CD) PYR!NF. 
DIB!NZO rHJANTHAACEN! 
8'-NZD(G IJPF.RYL!N! 
2•CifL0ROPIUNOL 

i•NI!ROPH!JIOL 
HE NOt, 

4•DIM! H LPHI:N [, 
:t•DieHloJoPHEN8L . 

2r4~6•TitllHLOJtOPH!NOL 
4•CHLnRO•. •M!THYLPHENOL 
2r4•DINIT OPHINOL 
3•NtTHYL•4t6•DIUlTROPH~NQL 
P!NTlCHLORoPH!HOL 
4•NtTROPHENOL 
MOI8TIIR! 

-· 



_,_,_ 

06/14/85 

- - -·- -
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 

!PhFSD,R!G IV 
ATHENS GFORGIA 

F.XTRACTARL! ORGANIC ANALYSIS 
S!DIHF.NT/SOJL/SLUOG!(DRY WT) 

-

SAMPLE N0 1 1 A5C6277 SAMPLE TYP!I SOIL 

PRO,JECT NOil 8!5•048 PROGRAM EUM!IVTI NSF 
&OUPCF.I 60 THf WOOD PIEDMONT 
CITYI WILM NG ON STAT!I NC 

STATION tlDfl SWP~BK•St 
STOR~T ST T ON NOt 

I~U~~~ ~8tti~~IRnl II~:' 
COLLECTED BYI B HANS!N 
SAMPLt R!CIDI DATE/TIM! 
S!AUDI 
CH!MISTt MHI' 
ANALYTICAL METHDDI 

DATE/!IME 01/07/15 
DAT!/TJMt 00/00/00 

RECEIVED Ff'DMf 
On/00/00 REC D RYI 

ga=iR~gt•L::g~ATg=~ra:~t~fcV~'.Dft~¥l INORG SAMPLE NO,I MDA42l 
CONTRACT LABORATORY(INDRGANIC)I WILSON 

R!MUKi 
R!MARKI 
SAMPLE LOG VERIFIED BYI PLB OATA VERIFIED BYI JWT 

•••REMAIIKS••• 
THIS DATA HAS NOT B!EN SUAJ!CTEO TO A QC REVIEW, 
DATA SHOULD BE LIMITED TO SJTE SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTI!:S*** 

-
R[~ULTS 

400U 
Nl 
60011 
111011 
lOOU 
tnou 
2n011 
20011 
4110ll 
411011 
10011 
400U 
10011 
10011 
200IJ 
&11J soou 
24 
I 0011 
200ll 

loou no11 
loou 
nou 

loou non 
lOOU anon 
200U 

lnou 
noll 

200U 
JOOJ 
50 0J 
200U 
20011 
togu 
20 IJ 
li100U snou tnou 
21'1811 
20 u snou snou 
511011 

lnou 
nou nou 

20011 *A•AV!RAG! VALUE •NA•NOT ANALYZ!D •NAI•INT!RFERENC!S 
*•I•!STIN,TED VALUE •N•PR!SUMPTIV~ !VID!Nr.E OF PR!SF.NCE OF MATERIAL 

•K•ACTUAL VALU! IS KNOWN TO R! LESS THAN VALUE GTV~N 
•L•~CTUAL VALUF I~ KNOWN TO A! GREATER THAN VALUF. GIVEN 
•U•MaTJI;RtAL IUS ANALYZP!D FOR AliT NOT DF.T'-CTED o THE NIIMRER YS 

111011 non 
2t10tl sno11 
20011 
200U 
600ll 
12 

THE ESTIMATED MINIMUM QIIANTIT~TION LI~lT 1 

- - - - - - -
*****ANALYTICAL RESULTS***** 

UNIT~ 
IIG/KG 
IJG/KG 
UG/Kr. 
IJG/KC'I 
UG/KG 
liG/KC'I 
UG/J(t; 
IJG/Kr. 
IIG/KC'I 
UG/KC'I 
UG/Kr. 
UG/KC 
IIGIKC 
IJG/Kt; 
UG/KG 
UG/KC'I 
IIG/KG 
IIG/KG 
IIG/KC 
IIG/JCG 
UG/KG 
IJG/KG 
IIG/Kr. 
IIG/KG 
UG/Kr. 
IIG/KC'I 
IJG/KG 
IJG/KC'I 
IJG/KG 
UG/KC'I 
IIG/KG 
IIG/I<C'I 
UGIKG 
UG/Kr. 
IJG/Kr. 
IIG/Kr. 
UG/KC 
UG/KC'I 
UG/KG 
IJG/Kr. 
UG/KG 
IJG/KC'I 
IIG/KG 
IIG/Kt; 
IJG/KG 
IIG/KC'I 
IJG/KG 
UG/KC.! 
IIG/Kc; 
UG/KG 
IIG/Kr. 
IIG/Kr. 
IIG/J(G 
UG/KC'I 
UG/KG 
IIG/KG 
UG/KC 

' 

COMPOIIND 
N•NTTROSOOI~ETHYLAMINE 
1L2•DlPH!NYLHYDRAZlNE/lZ08ENZ!NE 
Br;NZIDINE 

l•l•DICHLOROBF.NZENE 
1 4•DICHLO~OBENZENE 
t2•DlCHLOROB!NZENl 

8I8(2•CHLOROETHYL) ETHER 
H'-XACHLDROETHAN! 
BISC2•CHLOR01SOPROPYLJ ETH~R 
N•NtTROSODI•N•PROPYLAMIN£ 
N!TfiOI!I!:NZEHE 
H!JlCHLOROBliTADIENE 
1t2~4•TRICHLOROBEHZENE 
NAPHTHALENE 
BISC2•CHLORDETHOXY) METHANE 
ISOPHDRONE 
H!XACHLOROCYCLOPENTADIENE (HCCP) 
2•C~LORONAPHTHAL!Nl 
ACI:IIAPHTHYLEN! 
Al"ENAPHfltENF. 
DIMETHYL PHTHALATE 
2,4•DINJTROTOL0ENE 
21 6•DlNlTROTOLUENE 
4•CHLOROPHENYL PHE~YL ETHER 
FLUOREhF. 
DIETHYL PHTHALATE 
N•NITROSOOIPHENLY~MINE/OIPHENYLAMlhE 
HEXACHLOROBENZENE (HCR) 
4•BROMOPHF.NYL PHENYL ETH~R 
PH!NANTHRF.N! 
ANTHRACEfoiE 
DT•N•BUTYLPHTHALATE 
FLUORANTH!N! 
PYR!N! 
RENZ!L BUTYL PHTHALATE 
818( •ETHYLHEXYL) PHTHALATt 
BF.NZ CA)ANTHRAC!N! 
CHRYSJ!:NF. 
Jf]I•DICHLOROR~NZlDINE 
D •N•,CTYLPHTHALATE 
H'-NZD 8 AND/OR K)FLUORANTH~N~ 
B~NZO 8 AND/OR K)fLUORANTH~NE 
B!NZO•A•PYRENE 
A~c~:~o~l~~~~;iRaa~l=~NE 
B!NZD(GHlJPr.RYL!N! 
2•CHLOROPHENUL 
2•NITROPHENOL 
PHENOL 
2,4•DIM!THY~PHENOL 
2,4•DlCHLOROPHENOL 
2,4L6•TRICHLORUPHENOL 
4•CHLORO•l•M~THYLPHENOL 
2,4•DTNTTROPH!HOL 
2•METHYL•4 1 6•DINIT~OPH~NUL 
PF.r.TACHLOROPHENOL 
4•NTTROPHF.NOL 
MOtSTUilE 

-· 



-~- -

06/14/85 

- - -·- -
SAMPLE AND ANALYSIS MANAGEMENT SYSTF.~ 

P:PhP:SDtR!C IV 
ATHENS (O[QRGU 

!XTRACTARLr. ORGANIC ANALYSI~, MI!C 
SEDI"F.NT/SOILISLUOGE(D~Y WT) 

-

SAMPLE N0 0 1 95C6279 SIMPLE TYPP:I &OIL 

~~fl~~i.I ~~O~Hfaswg~g PI!O~s~~RAM !t!NENTI NSF 
CITYI WILMING ON STIT!I NC 

STATION IJDfl 8WP•JA•Cl 
8TORET ST T ON NOI 
SAMPLr. COLL!CTIONI START DATE/TIHF. Dl/07/85 
SlMPLr. COLL!CTIONI STOP OAT!ITIME 00/00/00 

CDLL!CTP:O BYI 8 HINS!N R!C!IV!D FROMJ 
SAMPLE R!CIOI DAT!riTI~E 00/00/00 REC D BYI 
&ULEDI 
CH!MISTI 
ANALYTICAL HETHODI 
CASF NO•I 3454 ORC SAMPLF. NOI 01497 
CONTRACT LAAORATORY(ORCANICll URTL 
CONTRACT LARORATORY(INORGANICll WILSON 

REMARI<I 
R!MARKt 

INORG SIMP~E N0 0 1 NDA42l 

SAMPL! LOG VERIFIED BYI PLB DATA V!RlFitD BYI J~T 

•••R!,.ARI<S••• 
THIS DATA HAS NOT BE!N SURJFCT!O TO A QC REVIF~o 
DATA SHOULD B! LIMITED TO SITF. SCA!!NINC 0 

-

•...........•..............•..... ~ ............................. . 

- - - - -
Rf:SIILTS 
2000U 
IOOOOU 
IOOOOU sooou 
IOOOOU anoou 
liOOOU 
lOOJ 
6000U 
200011 
:uooou sooou 
7000.JN 
lOOOJN 

•••••ANALYTICAL RESULTS••••• 
INI Ur./KG COMPOUND NAME 

BENZOIC ACTD 
2•METHYLPH[N0L 
hNETHYLPHF.NOL 
2t4r5•T~ICHLOROP~~NUL 
lNtLtNF. 
RENZYL AI.COHOL 
hCHt.OPOAN ILINP.: 
DlRENZOFUfiAN 
2•METHYL NAPHTHAL~N~ 
2•NITROANILIN~ 
]•NITROANJI.INE 
4-NITROANILI,.E 
TETRlHYORODJMETHYLPYRANONE 
R!NZO(J)FLUORANTHENE 

- - - -



- - -

06/14/85 

- - - - -
SAMPLE AND ANALYStS MANAG!ME~T SYSTEM 

!PhFS!),A!G IV 
ATHr.NS Gr.OAGU 

EXT~lCTARLE ORGANIC aNALlS%8, H15C 
SEDIM!NT/SOIL/SLUnGE DRY WT) 

-

SAMPLE N0 1 1 85C6280 Sl~PLE TYPEt SOIL 

PROJECT NOAI 85•048 P~Or.RAM EL!MENTI NSF 
SOURC!I SOuTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

STATION IlDf·l 8WP•LA•C2 
STORET 8T T ON HOI 
SAMPLE COLLECTION& START DAT!/TTNE 01107185 
lAMPL! COLL!CTJONI STOP DlT!/TtMr. 00/00/00 

COLL!r.TED BYI 8 HANSEN A!CEIV!D FRONJ 
SAMPLE R[CIOI DlTE,ITIM! 00100100 RIC 0 
S!AL!DI 
CHEMIST I 
ANALYTICAL METHOD& 

RYI 

CAS! NOAI 1454 ORG SAMPLE NOt DA49A tNORG SA"PL! NO,I MDA424 
CONTRACT LABORATORYCO~GANIClt URTL 
CONTRACT LABORATORYCJNORGANIC)I WILSON 

RI'!MARKa 
REMARK I 

8AMPL! LOG VERIFIED 8YI PLB ~ATA VERIFIED ~YI JWT 

•••REMARIIS••• 
THIS DATA HAS NOT 8!!N SURJ!CT!O TO A QC RFVIFW, 
DATA SHOULD RE LIMITED TO SIT'- SCR!I'!NING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••P'OOTNOTES••• 

•A•AV~RAG! VALUE •NA•NOT AMALYZ~D •NAJ•lNTr~rERENCE8 
•J•FSTIMATED VALUE •N•PR!SIJMPTJVF. F.VtDr.NCE or PRF.S~NCE Or MlTEPIAL 

•K•ACTUAL VALUE tS KNOWN TO R! LESS THAN VALUE GtVF.N 
•L•ACTUAL VALUE IS KNOWN TO R! GRF.AT!R THAN VALUF. GIVEN 
•U•MAT~RIAL WAS ANALYZED ,OR BUT NOT DETECTED, TH! NUMBER tS 

TH! MINIMUM DETECTION LIMIT, 

- --- - - -
RP:511LTS 
2CIOCIU 
8000U 
eooou 
)OOOU 
ttooou 
2ooou 
l2000U 
900J 
70oou 
2000U 
l5000IJ 
sooou 
80oo.JN 
6000JN 
4000JN 
5000.1 

•••••ANALYTICAL RESULTS••••• 
INI UG/KG r.u~POUNO NAME 

RENZOJC ACTU 
2•NETHYLPHFIIOL 
4•Mt:THYLPHF.NOL 
2~4£5•TRICHLOROPHENOL 
ANT INP: 
R!NZYJ., AI.COHOL 
4•r.HLOFIUANILihr. 
!)JRENZOFURAN 
2•METHYL NAPHTHALENE 
2•NJTROANILINE 
]•NlTROAN U.I NE 
4-NITROANU.INE 
DIMtTHYLTETRAHYDROPYMAN•2•UNE 
RENZOCJ),LUORANTHENE 
RINZOCCHI),LUORANTHENE 
2 UNIDENTIFIED POLYNUCLEAR AROMATICS 

- -



- - -

06/14/8!5 

- - - - -
SAMPLE ANO ANALYSIS MANAGEMENT SYST£~ 

P:PhJI'SOtREG tV 
ATHENS G!ORGIA 

EXTRACTABLE OPGJNtC ANALYSt~, MJSC 
SEDI~!NT/SOIL/SLUDGECDRY WT) 

-

SA~PL! NOol B~C628t SA~PLE TYPEI SOIL 

PROJECT ~Oat 85•048 PRO~RAM !tEMFNTI NSr 
SOURCP:I SOuTH~ WOOD PI!D~ONT . 
CJTYt WILMINGTON STAT'.I NC 

STlTinN llOft SWP•LB•CJ 
STORET ST T ON NOt 
SAMPLr CDLLr.CTJONI START nATE/TtMr. Ot/07/~5 
SAMPLE COLLrCTJONI STOP OAT!/TtNr. 00/00/00 

COLL!rTFD BYI 8 HANSEN RECEIVED FROMf 
SAMPLF. REC'Ot OATE,ITIME 00/00/00 R~C D 8ft 
S!ALEOI 
CHt~UITt 
ANALYTICAL M!THODI 
CASE ~Oft 3454 ORG SAMPL1. ~Ot OA499 INORG SA~PLE NOel HOA4'5 
CONTRAC LABORATORYCORGAMICll . URTL 
CONTRACT LARO~ATORY(INORGANIClt WILSON 
REMARKt 
REMARK I 
&AMPLE LOG VERiriED BYI PLB naTA VERIFI!O BYI JWT 

•••REMARICS••• 
THIS OATA HAS NOT RJI'F.N SURJJI'CTEO TO A OC REVJFWe 
DATA SHOULD 8! LIMITED TO SITE SCREENING• 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

- -
MP.:SIILTS 
2000U 
1000U 
7000U :zoonu 
1000011 
2000U 
l2000tl 
lOOJ 
6000U :znoou 
22000U 
4000U 
4000.JN 

-- - - -·- -



- - - - - - - - - -

~·· 

06/U/15 EXTNACTlBtE ORGANIC ANALYSIS, MJSC 
8~DIH!NT/SOtL/SLUDGE(D~Y WT) 

SAMPLE NO,I A5C6284 SA~PLE TYP!I SQIL 

ttsr ~~H~~~~ ~gft~H8f5Wg~g PIED:~~~RAM !LEM!NTI 
CITYI WILMING ON STATEI NC 

STATION I 1 Dfl 8WP•LC•C4 
8TORET STAT ON HOI 
8AMPL~ COLLr.CTtONI START OlTEITt~~ 0!/07/R5 
SAMPLF. COLL!CTIONI STOP DAT!/TtMr. 00/00/00 
COLL!CTFD BYI 8 HANSEtl RF.r.EtV!D FPOMI 
SAMPLF. PEC'DI DAT!,/TJM! 00/0n/OO RlCID RYI 
8UL!:DI 
CHEHISTt 
ANALYTICAL METHODI 
CASF. NOfl 1454 ORG SAMPLE NOI 04644 I~QRG SA~PLE NO,I MPA4tl 
CONTRlC LA80AATOPY(DRGlNICll UATL 
CO~TRACT LABORATDRYtiNORGANIC)I WILSON 
R!foURI< I 
REMARICI 
8AMPLF. LOG VERIFIED BYI PLA OATA VE~IFTFO RYI JWT 

•••REMARKS••• 
THIS OlTA HAS NOT RI'F.N SIJRJFr.T!n TU A QC RF.VIEW, 
DATA SHOULD Bt LIMITEO TO SIT~ SCRErNJNao 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

•l•AVERAr.! VALUE *Nl•NOT ANALYZED •NAI•INTFRrP.RF.NCES 
•J•ESTIHATED VlLU! •N•PRESliMPTIVF. EVIDF.NCE or PRE8!NCE OF MAT~RIAL 

•K•ArTUAL V~LU! IS KNOWN TO AE LFSS THAN VALUE GIV~N 
•L•ACTIIA~ VALUE IS KNOWN TO R! GRtlTER THAN VAtU! GIVEN 
•U•MATERTAL WAS lHALYZ~I'I rnR RUT NOT O!TECT£0 1 TH~ HUM8£R IS 

TH~ MINIMUM DETECTION ~IMIT. 

- -- - -·- -
~F.SIJLTS 
21lOOU 
tOOOOll 
lllOOOIJ 
lnoou 
1000011 
2000U 

l lOOOU 
!0000 

16000 
200011 
2]00011 

lgonu 

800JN 
Cl OOJN 

20000JN 
20000JN 
40000JN 
20000JN 
IOOOJN 
70000J 
7CIOOOJN 
!OOCIOOJ 
40000JN 
40000JN 
60000J 

•••••ANALYTICAL ~ESULT&••••• 
INI UC/KG COMPOUND NAME 
BENZOir ACin 
2•METHYLPHENOL 
4-METHYLPHENOL 
2~4,5•TRICHLOROPHENUL 
ANtltiNF. 
RF.NZYL AJ.CI'lHOL 
4•CHLOROANILINF. 
DIRENzm·n~AN 
2•METHYL NlPHTHAL~NE 
2•NITROANIL1Nf.o. 
l••HTROANif,lNt 
4•NlTfiO~NILJN!!; 
FTHYLIOENEINI'IENE 
DJMETHYLNAPHTH~LENF. 
TRtMETHYLNAPHTHALtNES 
XANTHENE 
METHYLOlB!NZOFU~AN 
METHYLFLIIORENt: 
OIHYDRON~PHTHOFURAN 
2 UNID~NTIFJED MF.THYLPHENANTHR!N!& 
CYr.LOP!NTAPHENANTHREN! 
2 UNIDr.NTI,I£0 H!N!OFLUORENE COMPOUNDS 
AENZO[BlNAPHTHOTHIOPH!N! 
RENZO(J F IIORANTH~NE 
l UNIDE T~FJED METHYLPYRENES 

-·-



-· - - - -
SAMPLE AND A~ALY5t5 MANAGEMENT SYSTE~ 

t:PA•P'SO,R!:G IV 
ATHENS GII!ORGU 

.. 
06/14/85 tXTRACTARLE ORGANTC ANALY~I~, MfSr 

SEDIH~NT/80IL/5LUOGE(P~Y WT) 

SA~PL£ NO,I R5r6278 

PROJECT NOal 85•048 PRO~RAM ELEMENTI NSP' 
SOURC~I SOuTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I ~C 

STATinN llDfl 8WP•RB•S 
STORET 8T T ON NOt 

SAMPLE COLL!CTIONI START PATE/TIM" Ol/07/A5 
SAMPLE COLLECTtONI STnp DATr.ITTM~ 00/00/00 
COLLECTrD BYI 8 HANS!~. RECEIVED FROMf 
SAMPLr. R[CIOI DAT!,ITIME 00100100 RF.C D 8~1 suune 
CHEMIST I 
ANALYTICAL ~!THODI 

-

g~~~R:gf't.:~g:ATs=~C~~~~~fc~~l na:;t INORG SAMPLE NO,I MOA422 
CONTRACT LAAORATORYCINORGANJC)I WILSON 
REMARK I 
REMARK I 

8AMPL! LOG VERIFIED BYI PLB DATA VF.RIFI!P BYI JWT 

***RF.14lRJ(8••• 
THIS DATA HAS NOT 8!E~ Sij8JECT!O TO A QC REVI[W 1 
DATA SHOULD BE LI~ITED TO StTr SCREENING, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
**IFOnTNOTEI'*** 

•A•AVERAG£ VALUE •NA•NOT ANALYZED INAI•INTFR,ERENCE8 
•J•F.STIMATED VALU~ *N•PRlSIIHPTTVF. fVIDrN~t OF PR~Sr.NCE OF MATERIAL 

lhACTUAJ, VALUE ts KNOWN TO RE L!SS THAN VALliE GtVY.N 
•L•ACTIJAL VALUF. TS KNOWN TO ~! GRrlTF.R THAN VALUr. GIVEN 
•U•I4~TP.:RIAL WAS ANALYZP'O f'OR f!IJT NOT DF.T!:CTI:Oe THP: NIIMI3ER IS 

T~F. MINIMUM OtT!rTtnN LIMIT, 

- -
HF:SULTS 
111011 
41)011 
40011 
10011 4oou 
lOOU 
40011 
tO Oil 
20011 
tnorr 
110011 
20011 
2000JN 
5000JN 
10000J 
lOOOQ,JN 

- - - - - - -



06114185 

I -· -· -· - -
SAMPt~ AND A~-LYSIS MANAG!N~~T SYSTEM 

F.PhF.SDtREG IV 
ATHENS ~~OIIGU 

!XT,ACTABtE ORGJNTC ANALYSt~, MJSC 
8EDIMEMTISOJL/SLUOGE(DRY WT) 

- -

SAMPLE NOol B5C6277 SANPLE TYP~I SOIL 

PROJErT NOal 85•048 PAO~~-M EL!M!NTI NSF. 
SOURCP.a SOuTHa WOOD PIEDMONT 
CITYI WIL~1NGTON STAT!I NC 

STATinN tlola SWP•BK•SI 
STOAET ST l ON NUl 
SAMPL~ rDLL~CTION~ START OAT~/TTMF. Ot/07/A~ 
SAMPLE COLLF.CTIDNI STOP nATEITJM~ 00100100 

COLLECTFD 8YI R HANSF.N RECEIVED FROHI 
SlHPLF. RtC'DI DATE,ITJMF. 00100100 AEC 10 RYI 
SF.ALEOI 
CHEMIST I 
ANALtTICAL METHOOI 

g~~~A:gf'tl~~:ATg=~(g~a~~~C~~~ o~:;l INORG SAMPLE N0 0 1 MDA471 
CONTRACT LAROAATOAY(INORGANIC)I WILSON 

REMAAI<I 
RE14ARICI 
SAMPLF LOG VERIFIED 8YI PLB nATA V[RIFJED ~YI JWT 

•••REMARICS*** 
THIS flATA HU NOT f'!'EN ~IJRJ~~CT£1"1 TO a OC AEVIt:w. 
DATA SHOULD BE LJMITEO TO SJTF SCR!~NING 0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

*A•aVERAGE VALUE •NA•NOT ANALYZED •NAt•INTfNFERtNCES 
•J•!STIMATED VALUf IN•P~ESUMPTIV' FVIOYNCE OF PR~S~NC~ OF MATERIAL 

•K•ACTUAL VALUE 18 KNOWN TO P! LFSS THAN VALUE CIVFN 
•L•ACTUAL VALUE S KNOWN TO ~~ GREATFR TNAN VALUF. GIVEN 
•~•MAT~RJAL WAS ANALYZFD rn~ BIIJ NOT O[T~CTEI"'o THE NUMBER TS 

THr. MINIMUM DETECTION LIM To 

- - - - - -
AF.SIILTS 
lOOll 
40011 
lOOU 
liJOU 
500U 
lOOU 
500U 
tnou 
)0011 
10011 
tOOOU 
20011 
21JOOOOJ 
5000J 

iOOOOJN 
O,JN 
OOOJN 

BOOOJN 

***'*ANALYTICAL R~SIILTS••••• 
lNI UG/KG COMPOU~O NAME 

RENZOIC ACID 
2•METHYLPHP:NI1L 
4•METHYLPHENOL 
2~4£5•TRIC:HLOROPHENOL 
ANT JNE 
,.ENzyL U.COHOL 
4•CHLORUANILINE 
OIRENZOfiJRAN 
2•METHYL NAPHTHALENE 
2•NITROANtLtN~ 
l•tf lTROAN If. IN~ 
hNJTROA~IJLtNP.: 

11 UNIDENTTFI~D CUMPOUNOS 
IJNID!NTtfiEO BROMlNAT£0 COMPOUND 

Ol"ETHYLHEPTANONE 
HEXADECANOIC ACID 
AC!TYLOXYHEXANONE 
OINETHYLFURANONE 

- - -



- _,_._ - -:- - - - --- -- -
SAMPLE AND ANALYSt~ ~ANACE~!NT SYSTEM 

!PAeP:Sfl, R!C IV 
ATH!NS GEORGIA 

06/14/85 PESTICtD!S/PC'B'S AND OTHF.R CHLORtt.IUP.:D COt!POIINOS 
S!DIM!MT/SOJL/SLUDCE(DRY WT) 

SAMPLE NO,I R5C6279 

PRO,JECT NOOI 95•048 PROGRAM ELE~!NTI 
SOURC!I 50 TH WOOD PIEDMONT 
CITYI MJLMINGfON STAT!I NC 

ITATION llDfl SWP•Jl•Cl 
TOAET ST T ON NOI 

SAMPLE TYPr.t SOIL 

NSF 

SAMPL! CDLLECTfONI START 
SAMPL~ COLLECT ONI ITOP 

DAT!/TT~r. Oti07185 
OAT!ITIM! 00100/00 

COLLECTED BYI 8 HANSEN 
SAMPLF RECIOI DAT!/TIME 
a!ALI!ne 

P!C'!IV!D FRO f.! I 
00/00/00 RECID BYI 

CHEMISTI MHB 
ANALYTICAL METHODI 
CASE NO I 1454 aRC SAMPLF. NOI Dl491 INORr. SAMPLE NO,I MDA423 
CONTRACf LA80RATORYCO~GlNJC)t . UBTL 
CONTRACt LABOAATO~Y(INORO NICll WILSON 

A!MUJCi 
IIEMARJC I 
lAMPL! LOG VERIFIED BYI PLB DATA V!RIFltD BYI JWT 

***RE~ARICS••• THIS DATA HAS NOT 8£!N SUBJ!CTEO TO A OC REVIEW, 
DATA SHOULD B~ LIMITED TO SJTP.: SCR!!NING, 
DATA R!PDRT!D ON DRY WEIGHT BASIS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES*** 

Rf:~Uf.TS o, 511 
0 5U 
1:011 o,su 
1 1 0ll 
0 5U 
l:ou 
0 50 
1:on 
1,011 
2 011 4:ou o,5u 
l,ou 
3 u 
tnu 

~~H 
,llH 

tU 
1U 

t t u 
h2U 
•• •• •• •• •• •• •• •• 
lgH 
,,7 

•l•AVP:~ACr. VAtU! •NA•NOT ANAtYZ!D •NAI•INTERFF.Rr.NCES 
•J•!STJMAT!D VAtU! •N•P~FSUMPTIVE !VIDENCE OF PMF.SFNCE OF 
•~•ACTUAL VALUE JS JCNOW~ TO BF L!SS THAN VALU! GlV!~ 
*U•MATFRIAL WAS ANALYZ!D FOR AUT NOT DETECTED, TH, NUMBER 

"'ATER IlL 
I5 

TH! !ST!"A!!D MJNlMII~ QUANTJTlttDN LIMIT 
11 WH!N NO VALUE 18 RP:PnRTtn, SF.II: CHf,QJIDANf CONSTITUENTS, 
2 1 CON&TlTU!NTS OR METABOLITES nr TECHNICAL CHLORDANE, 

•••••ANALYTICAL RESULTS••••• 
II NITS 
IIG/KC 
tiGIKG 
liG/KG 
IIG/KC 
UGIKC 
IIG/KG 
IIG/KG 
IIGIKC 
IIG/I<G 
IIG/KG 
tiC/KG 
UG/Kr. 
IIG/KG 
UG/KG 
tiC/KG 
IIG/KG 
IIG/I<G 
tiGIKO 
UCIKO 
UG/KG 
IIG/KG 
UGIKG 
UGIKO 
liGIKO 
IIG/JCO 
IJGIKG 
UGIJCG 
tiGIKG 
IJG/KC 
IIG/K<2 
UG/JCG 
UG/KG 
IJG/KC 
UGIKG 
UG/KG 
UCilkC 

' 

COMPOUND 
A LORIN 
HEPTACHLOR 
H~PTACHLOR !POXIDE 
AI•PHA•BHC 
IIETA•BHC 
GlMNA•BHC (LlNDANE) 
O!LTA•BHC 
~~DDBULFAN I (ALPHA) 
Otr.LDRIN 
··•'•DDT CP,P'•DDTI 4r4'•0D! CP,PI•DDE 
4~4'•DDD CP,P'•DDD 
~NDU•I 
ENOOSULFAN II (BETA) 
f:NOD&ULFAN SULFAtE 
CHLORDANE (TECH.a MIXTURE) 
PCB•t242 (ARUCLuR 1242) 
PCB• 254 (ARUCLOR 254) 

~g::~~~l l:C8~tg: ~~~~~ 
PCB• ~·~ CAROCLOR 248 PCB• 60 CAROCLOR 260 
PC~• 16 CAROCLOR 016 
TOX,PHENE 
ENDRIN ALDEHIDE . 
2~],7,8 TCDD DIOXIN) 
CH[,ORD[NE I : 
AtPijA•CHLORDENt /2 
GAMMA•CHLORDENE /2 
l•HYDROXYCHLORDENE /2 
GAM~A•CHLORDANE 12 
TRA~S•NDNACHLOR 12 
ALPHA•CHLORDANE /2 
CIS•NONlCHLOR /2 
HETH~XlCHt.O~ 
tND~ N lt!!DNE 
MOU UilE 

- -·-

11 



-~-
. -:- - -·- -

SAMPLE ANO ANALYSIS "ANlGEMENT SYSTEM 
P.:Pa.P:SDtR!G IV 
ATHENS (;F:QRGIA 

., 

-

051! 4185 PESTIClD!S/PCB t S lND OTHER CHLORtNlT!D COMPOUNDS 
SEDt~!NTISOtLISLUOG!(DRY WT) 

SAMPLE ND 1 1 85C5280 SAMPLE TYPEI SOIL 

PROJECT NOOI 85•048 PROGRAM !LE~!NTI NSF 
~~~~~!Att~~~~fo:onD PI!DMDNTITlT!t NC 

STATinN IlDft SWP•LA•C2 
STOR!T ST T ON NOI 
SAMPLE COLLECTIONI START 
SAMPLE COLLF.CTIONI STOP 
COLLECTED BYI B ~ANS!N 
SAMPLE R!C 1 DI DATE/TIME 
&ULEDI 
CH!MlSTI MHR 
ANALYTICAL 14ETHOOI 

OAT!ITT~E nt/07/85 
DATEITJM! 00/00/00 

fi!CUVED FROMf 
n0/00100 RiC D BYI 

CAS! NOfl ]454 ORG SA~PLE NOI OA498 INORC SAMPLE NO,I MDA424 

~g=~~:gT ~lR8:t~8=1f~=g:alil~,i Ull~oN 
RIMliiiKI 
REMARK I 
SAMPLE LOG VERIFIED BYI PLB DATA V!RIFIEO BYI J~T 

•••REMARJ(S••• THIS naTA HAS NOT RP.:P.:N SUAJ!CT!n TO l OC R!VI!W, 
DATA SHOULD BE LIMITED TO SIT~ SCR!F.NINGo 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
R!l'ULTS 

0,211 
0 1 7U 
o,1u 
0 4U 
o:1u 
0,111 o,au 
0,211 
lnsu 
o,~u 

!,;2H 
J~U 
t2U 
1'-U 
~4ll 

l~tl ,u 
2U 
AU 

I?U 

'" Nl 
•• •• •• •• •• •• •• •• 
'Jtl ,,, 
u 

--- - - --- -· 
*****ANALYTICAL R!SIILTS .... • 

UNITS C014P2UND 
IJGIKG AJ,DR N 
IIGIKO HEPTACHLOR 
IIGIKO HEPTACHLOR EPUXlDE 
IIGIKG A'1PHA•BHC 
"3"~8 8 .ThBHC 
U IK GA14MA•BHC (LINDANE) 
113/KG 
II /KG 

P£t,~A•BHC 
tND SIILFAN I (ALPHA) 

IIG/KG OU:LPRlN 
tiGIKG 4r4'•1lDT CP,P'•DDT} 
UGIKG 4r4'•1lD! ~PrP'•IlDE 
fiG/kG 4,41•DDD PrP'•DDD 
IIG/Kt; ElfDR~lf 
UGIKG ENDO IILFAN II (BETA) 
IJGIKG ENoOSIILfAN SULFATE 
IIGIKG CHLOROANE (TECH~ MIXTUHE) /1 
UGIKG •g••!•~i !••o<L • , •• ij UGIKO P B• 2 AROCLOR 2S 
IIG/KG PCB•l221 CAROC~OR 221 
IIGIKG PCB•IJfi CAROC OH 2321 IIGIKt; PCB• CARO~LOR 228 
UG/KG PCB• 60 CARU LOR 2 0 
"8'K8 PCB•~016 CAROCLOR 1016 
U IK TOXA HENE 
"S'KG ~NMJN A~llEHYOE 
t1 IKO ~]6 68 CDD~DlOXIN) IIG/Kn C ~ R ~NE I UG/KG AL HA• HLOHD NE 12 
ugtKG GAMMl•CN~ORD!N! 12 
U IKC l•HYDROX CHLORD!NI l'l 
IIGIKG GANNA•CH~nRDANE ~~ IIG/KG TRANS•ND lCHLOR 
UG/KG A J,plfA•Cfi~OROANE n. 
UG/KO CJI•NONl HLDR 12 
UG/KG MI':THOXYCHLOR 
IIG/KG ENDRlN KETONE 

' MOJSTUR! 



_,_ - ' - - -i- -
SAMPLE AND ANALYSTS MANAC!~ENT SYST£~ 

r.pa.nnt"!G IV · 
ATH!NS G!OI'GU 

-

06/U/85 PESTICID!S/PC81S AND O'rHII:R CMLORUIATFD COMPOIINI\S 
S!DIH~NT/SOTL/SLUDG!(D~Y WT) 

SAMPLE NO,I A5C628t SAMPLE TYPF.I SOIL 

PROJEeT NOAt 95•048 PROGRAM !LEMFNTI N&F 
SDURC!I SOuTMf WOOD PJEOHONT 
CJTYt WILMJNG ON STATEI NC 

STATION llDfl SWP•LR•Cl 
STORET ST T ON ~Ot 

SAMPLE COLL!CTIONI START nAT!ITJMF. Ot/07/95 
SAMPLE COLLECTJONI STOP DATE/TIM! 00/00/00 

COLLECTED ~YI 8 HANS'-N ~EC'-IVED FRDMf 
SAMPLE RECIOI DATE/TIME 00/00/00 REC D RYI 
SEALED I 

CHE"'ISTI MHR 
ANALYTICAL M!THODI 

-

CASE NO I 1454 ORG SAMPLE NOI nA499 JNDRG SAMPLE NO,I MDl425 
CONTRACf LARORATORY(DRGANJC)t U~TL 
CONT"ACT LlADRATORY(INORGANIC)I ~ILSON 

R!MARKt 
REMARK I 
SAMPLE LOG VERIFIED RYI PLB 

•••REiollPICS••• 
THIS DATA HAS NOT BF.!N SUAJF.CTEn TO l Or REVIf.W, 
DATA SHOULD RE LIMITED TO SJTF SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rOOTNOTES••• 

•A•lV!RAG! VALUF •NA•NOT ANALYZED •NAt•JNTERFfR~NC~S 
•J•!STIMATED VALU! •N•PR~SIIMPTIVF EVIDEN~! OF PR~S~~CE OF ~AT!RIAL 
·~•ACTUAL VALUE IS KNOWN TO RE L!SS TijAN VALUf GIVEN 
•U•IollT!RUL WIS lNALU!O roR RUT NOT DETECTrD, TH!i: NUMBE~ Jill 

THE ESTIMATED MINIMUM OUANT!TATION LIMIT 
1, WH!N NO VALUE !S RFPORTED, S!t CijLORDANf CONSTTTUENTS, 
2, C0"8TJTU!NTS OR ~ETABDtlT!S nF T[CHNICAL CHLORDANE, 

-
RE~ULTS o,su 7.,su 

o.,5u 

A~5'' 
A~5u 
~" til 
2" o.,su 
hu 
tnu 
lllU 
lOU 
40U 
~~~u nu 
:znu 
4nu 
:znu 
]fl 
NA 
•• •• •• •• •• 
•• 
•• ... 
lllU 
tnu 
5,8 

- - .. -'- - -·-
•••••ANALYTICAL RESULTS••••• 

""ITS Cl"li!IP~UIID IJG/KG ALDR N 
IIG/KG HEPTACHLOR 
UG/Kg HP:PTACtLOR EPOXlD! 
liG/K AJ,pHA• HC 
IJG/KG BF.TA•RHC 
UG/KG GlMMA•BHC (LINDANE) 
UG/KG ~rtTA•BHC IIG/KG HDOSULFAN I (ALPHA) 
UG/KG l"lttr.URIN 
IJG/KG 41 4'•1lDT CP,P'•ODTJ 
tiGII<C: 4 1 4'•DOE CP,P'•OD! 
tiC/KG 41 41•DDD CP,P'•DDD 
IIG/KG ENORJN 
IIG/KG !NOOSUL,AN II ~BETA) 
IIG/KG ~N[lOSULP'AN 8UL At! 
UG/KG CHLORDANE ITECHft NIXTOHE] /1 
JIG/KG P~R•f'-4I CAROCL R 242l IIG/KG PCB• 25 CARO~LO~ 254 
UG/I<G PCB•t'll IAAOCLOM 22~~ UG/Kr. PCB• 2 IAROCLOM 23 
IIG/KG PCB•I248 AROCLDR 248 
IJG/KG PCR• 260 AROCLOR 260 
IIG/KG PCR•~Ot6 (AROCLDR 1016 
IJG/KG TOXA H!NE 
IIG/KG EN~IHN A~nt:HYD~ UG/KG 2M 6168 CDD~D OXJN) IIG/KG C L R !NIL I 
IJG/KG ALPHl•CHLOMOENE /2 
IH:/Kt: GAMHA•CHLOROENE /2 
JIG/KG l•HYDROXYr.HtORDEN! 12 
IIG/KG Gli4MA•CHLORilANE 12 
JIG/KG TRANS•NOUCHLOR 12 
IIG/KG ALPHAooCH~nRnANE 12 
IIG/KG CIS•NOHA HLOR 12 
IJG/Kr. MF.THOXYCHLOR 
IIG/KG i:NDRIN KETONE 

' MOISTU~! 



-·-·- - - - - - - - ·-
SAMPL! AND ANALYRIS MANAGE~ENT SYSTEM 

P:PhP'SntREG IV 
ITH!NS c:;P:OI'GU 

06/14/85 PESTICJD!S/PCB'S AND OTH~R CHLORINAT~D COMPOUNDS 
S!OJM!NT/SOlLISLUOC!CDRY WT) 

SAMPLE N0 1 1 B5C6284 SAMPLE TYPF.I SOIL 

~n3~~~~ ~3ft$H:5 ;8~3 PIED~~2iRAM !~!MFNTI NSF 
CITYI WILMINGTON &TAT!I NC 

STATION IlDfl SWP•LC•C6 
STORET ST T ON NDI 

IAMPLF. COLLF.CTIDNI START OAT!/TIMP' nt/07/95 
AMPLr. COLLECTIONI STOP OATF./TJM! 00/00/00 

CDLLErTED 8YI R HANSEN I'!C!IVED FI'OMJ 
SAMPL!.R!CIDI DAT!ITI~I 00/00/00 I'EC D 
SEA LEI" 
CH!MISTI lo4HR 
ANALYTICAL M!THDDI 

RYI 

CAS! NOfl 1454 ORG SAMPLP: NOI 04644 tNni'C SAMPLE NO,I MDl4ll 
CONTRAC LARORATOI'YCORCANICJI URTL 
CONTRACT LABDRATDI'YCINORGANICJI NILSON 
REMARK I 
REMUICa 

SAHPLF. LOG VEI'IP'IED BYI PLB DATA VF.RIP'I!D.BYI J~T 

***REMARKS••• 
THIS DATA HAS NOT B!!N SUAJr.CT!O TO A OC I'!VIF.W, 
DATA SHOULD BE LIMITED TO SIT! SCR!!NING 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••P'OOT~OTP;s••• 

*A•AYr.I'AGP' VALUE •NA•NOT ANALYZ!D •NAJ•JNT~RFF.PF.NCES 
•J•!STIMAT!D VALU! •N•PR!SUMPTIV! !VIDFNr.E OF PR!Sr.NCE OF ~ATEPlAL 
•K•ACTUAL VALUE Is ~NO~N To a~ L!Ss THAN vA~ur GIV!~ 

1
• 

•U•MAT!I'lAL WAS NAL!Z!D FOR AUt NOT D!T!eT~D, TH! NUMBER ~ 
THE [5TIMAT!D MJNIMUN QUANTITlTIDN LIMIT 

11 WH!N Nl) VALUE 8 REPORTED, S!lt CHLORDAd CONRTTTIIENT8, 
2, CONSTITUENTS OR M!TAROLIT!S nr T!CHNlCAL CHLORDAN!, 

RERUf.TS 
0,511 
o.5u 
1,011 
0,511 
1,011 
o.sn 
1,011 
0 1 511 
Afton 

'" 511 
0,511 
1,011 
l u 
1nu 
1111 
HU 
HU 
HU 
31U 
l,U 
HU 
l1U 
]II 
"a •• •• •• •• •• •• 
•• •• tnu 
tnu 
8,3\ 

- - - - -
*****ANALYTICAL RESULTS••••* 

II NITS 
IIG/KC 
IIGIKG 
IIC/KG 
IIG/KC 
UG/Kr. 
IIG/KC 
IIG/KI; 
IIG/KI; 
IIG/KG 
liGIKG 
UG/KG 
IIGI~G 
IIG/KG 
IIG/KG 
IJG/KG 
tiC/KG 
IIG/ICG 
IIG/KG 
UG/KG 
IIG/KO 
IIG/KG 
IIGIICG 
IIG/KG 
tiC/KG 
tiG/KC 
IJG/KG 
IJG/KG 
IIG/Kr. 
UG/KC 
lfC:/KC 
IIG/KG 
IIG/KO 
IIG/KC 
IIG/Kr. 
UC/KG 
IIG/Kfl 

' 

COMPOIINO 
Al.DRIN 
HEPTACHJ,OR 
H~PTACHLUR EPOXIUE 
ALPHA•BHC 
I:I!Tl•BHC 
GAH~A•HHC (LINDANE) 
DELTA•I:IHC 
~NOOSULP'AN I (ALPHA) 
DIELDRIN 
4t41•DDT (P,PieDOT) 
4t4'•DD! (P 1 PI•DD!) 
4~4'•DDD (P,P'•DDD) 
ENDRIN 
ENDOSULFAN II (BETA) 
ENDOSIILP'AN 8ULrAT! 
CHLORDANE (T~CHs "IXTURE) 
PCB•1242 (ARUCLoR 242l 
PCB•l254 (ARUCLDM 254 PCB• 221 (lPOCLOI' 1221 
PCB• 212 CAROCLOR 232 
PCB• 248 fAROCLOM 248 
PCB• 2b0 CARDCLOR 1260 
PC~• 016 CAROCLOR 016 
TCIXA HEN! 
~~~:t~s·~g~~lCfoxtN) 
CHLORDEN! /2 
ALPHA•CHLORD!NE ~ /2 
GAHMA•CHLOI'DEN! /2 
1•HYDROXYr.HLORDEN! /2 
GlMMA•CHLORDANE /2 
TRAN&•NONACHLOR /2 
ALPHA•CHLORDANE /2 
CIS•NONACHLnR /2 
H~THOXYCHLDR 
ENOI'IN KETONE 
HDISTIIU 

- - -

/1 



- -·- - - -·- -·-
SAMPLE AND ANALYSIS ~ANACE~ENT SYSTEM 

EPA.P:Sn 1 R!G IV 
lTH!NS 'iP:ORGU 

06/14/85 PESTICID!&/PCB'S AND OTHP:R CHLORJNAT!O COMPOUNDS 
S!D1Mr.NT/SOJL/SLUDG!CDRY WT) 

SAMPLE NO,I ASC6278 SAMPLE TYPF.I SOIL 

PROJECT NOAI 85•048 PROGRAM !LIM!NTI NSF 
SOURCF.t SOuTHf WOOD PIED~ONT 
CJTYI W!LMING ON &TAT!I NC 

STATION IlDfl SWP~Rft•S 
S!nR!T ST T ON NOt 

&AMPLr. COLL!CTIONI START 
IANPLr. COLL'-CTIONI STOP 
COLLECTrD HYI B HA,SEN 
SAMPLF. RECIDI DATE TIME 
SEALED I 
CHEMU!I MHR 
ANALYTICAL METHODI 

OATI/TtMr. Ot/07/15 
OAT!/TJMP: 00100100 

RECEIVED FR014f 
00100100 R!C D RYI 

CAl! ND•I J454 ORG SAMPLE NOI DA496 tNnRG SAMPLE Nn,l MDA422 
CONTRACT LARORlTORYCORGANIClt . URTL 
CONTRACT Ll80RlTORYCJNORCANTCll MILSON 
REMARK I 
R!MARICI 
SAMPLE LOG VERIFIED BYi PLft 

•••R!~lPI<S••• 
THIS DATA HAS HOT tiEEN SUBJ!r.TED TO l OC REVIEW, 
DATA SHOULD R! LIMITED TO StTP: SCRI!NJ~G, 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••ronrNOTE~••• 

•A•lV[RAGP: VALUE •NA•NOT ANlLYZED •NAJ•JNT[RF~R£NCES 
•J•!STIMAT!D VALUF. •~·P~P:5UMPttVr. !VID~NCE Or PR~Sr.NCE OF MAT~RIAL 
•K•lCTUAL VALU! IS KNOW~ TO 8~ ~ISS THAN VAtU! GIVEN 
•U•MATE~IAL WAS ANALYZED ro~ ~UT ~OT O~T!CT!D, THr. NUMBER IS 

THE ESTIHlTED MtNJMfiN OUAN.'UTAUON LIMJTt 
t, WH!N NO VALU~ 18 Rr.PORT£0, S~! CHLOROAN CONSTITUENTS, 
2, CONSTITUENTS 0~ M!TAROLJT!S OF T!CHNJCA CHLOROANE, 

- -·- - - - - - -
•••••ANALYTICAL RF.SIILTS••••• 

PE:'IULTS II HITS COio!POUND o,o4u IIG/KG A LOP IN 
O,OBU IIG/KG HEPTACHLOR 
O,ltl IIG/JCG HEPTACHLOR EPOXIDE 0 1 0RU IIG/KG ALPHA•BHC 
0 lU UG/KG B!TA•BHC o:o•u UGIKG GlMMA•HHC (LJNUA~E) o,tu UG/KG DE~Tl•BHC 0,04U IIG/KG EN OSULrAN 1 (ALPHA) 
0,211 IIG/KG Dt LORIN 
0,6tl UG/KG 4r41•0DT CP 1 P'•DDT~ 0 lU IIG/KG 4,41•00! C~,PI•DD~ o:2n tiC/Kg 4~41•000 ( 1 P'•DDD o,o4u IIC/K E ORIN 
0~111 IIG/KG ~NDOSULrAN TJ ~BETA) 1 u tiC/KG ENDnSIIkFAtf ftUL ATE 
511 IJG/KG CHLDRO NE (TICH~ MIXTURE) 11 !511 IIG/KG PCB•l24l IAROgt R 12421 511 IIG/KG PCB•l25 APO OH 254 
IIIU IIG/KG PCB•t'J' lARD LOR i'J'I !511 IIG/KG PCB• 2 2 AROCLOR 2 2 
511 "8'K8 PCB•f248 IAROCLDR 248 
511 II /K PCB• 260 AROCLOH 260 
tnu tiC/KG PCB•JD16 (AROCLOR 1016 511 IIG/KG TOXA HENE 
g,411 ug/KG ENgRIN ALDEHYDE 

II /Kg ~~ 6168 TCDD&DlDXIN) •• II Gilt L R ENI: I 
•• UG/KG lLPHl•~HLDRD!NE /~ •• IIG/~G ~AMMA• H~gRDENE I •• IIGI 8 •HYDROX HLOR~!NE n •• IIG/K GAMMl•CHLO~DAN /2 
•• UG/Kr. TRJNS•NDNACHLO~ /2 
•• IIG/~C A~PHA•CH~nRDANE /2 •• UGI C C &•NONl HLOR /2 
~" UC/JtG METHOXYCHLOR 

" IIG/KG ~NDRJN KlTONt: 
17 ' MOIStUU 



- - - - - - - - -

06/14/115 PI!:STICID!S/PCBIS AND OTHER CHLORINATED COMPOIINDS 
S~DIM~NT/SOJL/SLUDG!(D~Y WT) 

SAMPLE NOol 8~C6277 SAMPLE TYPY.I SOIL 

PROJECT NOOt 85•048 PROGRAM !L!MrNTI NSF 
SOURC!I SO THf WOOD PIEDMONT 
CITYI WILMIMG 0~ STATEI NC 

STATION IlDfl SWP•BK•St 
STUR!T ST T ON NOt 
SAMPLE COLLF.CTIONI START DAT!/TJM~ Ot/07/A5 
SAMPLE COLL!CTIONt STOP DAT!/TIM! 00/00/00 

COLLECTED BYI 8 HANSEN R!C!JVED FROMf 
SAMPL! R!CIDI DAT!/TIM! 00100/00 R!C D BYI 
S!AL!Dt 
CHEMISTI MHR 
ANALYTICAL METHDDI 

~ae~R:gt'tl:~~lTg~~cgft~~~~C;~•.Dft~~l INORG IAMPLE NOol MDA421 
CONTRACT LABORATOAY(JNORGANIC11 WILSON 

R!MARKI 
RI:MliiKI 

SAMPL! LOG VERIFIED BYI PLB DATA VERIFIED BYI JWT 

***REMARKS*** 
THIS DATA HAS NOT R!EN SUBJ'-CT!O TO A QC REVIEW, 
DATA SHOULD B! LIMITED TO SIT~ SCR!ENtNG 0 

-

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES••• 
•l•AVERAG~ VALUE •NA•NOT ANALYZED eNll•lNT!RFFRENCES 
•J•!STIMATED VaLUE •N•PR!SUMPTIV~ !VJD!NC! or PR~S~NCE OP' ~AT!RJAL 
•K .. CTUAL VALliE IS KNOWN TO 8! L!8S THAN VALUF GIVEN 
•U•MATER~AL WAS ANALYZED FOR BUT NOT D!T!CTED 1 TH~ NUMBER IS 
s,'U~e:~8 ~~"CIEBr:MI:1 =~=na¥:~:~~~~~g=L~~~l~t coNstrtu~,.,s, 
2 1 CONSTITUENTS OR N!TAROLIT!S OF TICHNICAL CHLORD-NE, 

- - - -·- -
•••••ANALYTICAL RESULTS••••• 

II NITS 
IIG/KG 
IIG/I<G 
IIG/KG 
IIG/KG 
IIG/KG 
IIG/KG 
IIG/I<G 
llG/KG 
IIG/KG 
IIG/Kt; 
IIG/KG 
IIGIK(j 
IIG/KG 
IIG/KG 
IIG/KG 
UG/KG 
IIG/KG 
IIG/KG 
IIG/KG 
IIG/KG 
IIGIJ<G 
IIG/Kr. 
IIG/KG 
IIG/KG 
IIG/Kt1 
IIGIKG 
IIG/KG 
IIGIKG 
IIGIKG 
IIG/J<G 
IIG/KG 
IIG/KG 
UG/KG 
IIG/1<0 
UG/KG 
IIG/KG 

' 

C014POIIhD 
ALDRIN 
kEPTACHLOR 
kP'PTACHLOP !POXID! 
Af,pHA•8HC 
8P:Th8HC 
GAMMA•BHC (LINDANE) 
DELTA•BHC 
E .. D0811LP'AN J (ALPHA) 
DIELDPI .. 
4r4'•noT CPrP'•DDT) 
4r41•DDE CP 1 PI•OD!) 
4~4I•ODD (PrP'•DDD) 
EN DR IN 
END0811LP'AN 11 (BETA) 
!NnDSIILFAN SULP'ATI!: 
CHLORDANE (TECH,~ MJXTIIRI!:) 
PC8•1242 CAROCLuH 1242~ 
Pr.a•1254 ~AROCLOR 1254 
PCB•t22l ARIJCLOH 1221 PCA• 212 AROCLOR 2]2 
PCB•t24B CAROCLOR 248~ 
PCR• 260 CAROCLOR 260 
PC8•1016 (AROCLOR 016 
TOXAPHENE 
t:NDIHN ALDEHYDE 
2~lL7t8 TCDD(DlOXIN) 
CHLUIWENE 12 
A~PHA•CHLORO!N! /2 
GAM~A•CHLORO!N! /2 
1•HYDRoxzcHLORDEHI 13 
GAMNA•CH ORDAN£ /2 
TRANS•NDNACHLOR 12 
ALPHA•CHLDRDAN! /2 
CtS•NONACHLOR 12 
M!THUXrCHLOJII 
ENDRIN KETONE 
MDJSTUR! 

- - -

/1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ ... 

I 
I 
I 
I 
I 

. -

I 

APPENDIXB 



·--

1 
.. 

I &EPA 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-

I 

·~y 

.... __ .............. 
w~.oc2o•eo ~-1181 

Potentia-l Hazardous Waste Site 

Site Inspection Report 

DRAFT 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-·1 

I 
I 
I 
I 

---

1 

Site Inspection Report 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

&EPA 
POT!NTW. HAZAROOUI WASTE SITE L IDIN'TIIIc.\ T'ION 

SIT! INIPICTION R!JtOIIT ;u;~~J 03: ~.....,. . 
PAM 1 ·IITI LOCATION AHD INIPICTIOM .. OMIAnoN C.. V ,-r"J) I?Yt.? 

L 11T1 NAMI AND LOCATIOII 

~~~·L-.---,....~d t~ 
02 ~.~NO .• Ofl..ci'IC 1..0CAT10N-,~-

. · Y/U./t/h [J (!() 
103

7-Jil~~ \...J lAic~ fa.~~ I~N!~ rm·lot=-
01 ..... 

. -~-
10,~ te..-

I.ATm.lll L.CIHCII'T\a A. fiiiWA~ C I. F'!DUW. C C. STA~ C D. COUNTY C E. MUflleltAL - - -·- c '· O'THIB' C Q. UN1CN0WN 
& .-.c110N .. OMIATlON 
'010o\~fl'--·- ,...- 0211nSTATW 03 YIAM 0# ~!ICJN 

t..2YJ I, 2,X"~ c A.C'1'M ;q3~ I -UNICNOWN 
_,. DAY YINI ~ ~YIN! DCIIGTUI' 

104_.., ....:C1'JCJiftO..•w:. ~ 
CD. MUNC:ItAL~ CA."A RI.EPA~S,F/1 CC.auleltAL ,. ,...., .... ,,_., ..... 

C!.STA~ C,.STA~~ t5itillii; CQ.cm4M , ........ 
101 

1)i1};W Yla-n~ 0.~ • 
07~T10N oe~NO. 

l-~-r !l!CJS 1Yuf1 ~ J f · ??,1 

oto(fh;~~o;; ~ L &~r-zk-n '-~h~/cl 1(1/vx//'J~-
11~110N 12~NO. 

I t ( I 
,._, 

v• rl1d ,kt._ titJt IA_{) It ( I 
,, 

lw !?MR u J:- c...·&,._ ~~~~JKb: lc ( I I, 

( I 

( I 

,~·jY[jj~:u~ 
amu 

1~M1~;J~' a~ 
II~NO 

l.fl?Mt a.atA. I I 

0 I 0 
( I 

( I 
... 

( I 

( I 

( I 

btfc{J (~ 3faDp/) 
,, ,__•n 11 ...... 0/# ... CTICN 11 WU.n.ll~ 

tr'IIIIN I :lilt 0110 I/ 'd':) WM CWANWCT vt...-Vn . , I J 

1'1 •.. a.ATION AYALMLI "'<* lJ 
01""/llt:f 

02:;;~~ !JtrJJ ~mrd 
03~NO. 

L_f;~ {j»uWf 18'o31!>.7'-- /~o 
0. ~....-a .lol fiCII' lin/' ..... I'ONI loe-1101' a. QIIIQNGAT10N or NO. IOIDA~ 

,~~ ~ NUS ; ,44 <1)~38·? ?t'iJ L ,:J3,ss-
.',_,It- ~--U ... ~ _,. I)AY YIN! 



I 
I POTENTIAL HAZARDOUS WAIT! SITE L~ATJON 

&~ SIT! INIP!CTJON REPORT 01 rc11 IZ>~ ...... 
pAJrr 2 • WASTIIWOMIATJON M o -s rs s 17 _y, 7 

I L WASTI STATU, OUAHTmll. AND CHAAACT'IJUST)Ca 
01 """.::ALSTATII 1c:-lf-- ~~-~ .. !~;:> 03 WAITI CHNIACTII'ISTICS •C-• .,_ -• 

=A. SCUD C E Sl.Ufii!Y --- =A TO:UC = E SOI.U&l = I HIGHI. Y YOU TU 

I 
;?c:~.I'NS C' UOUIO TONS = I.COMOSIW .: , "**CTTIU8 = J EXI'\.QSIW 

= C IUOIOACT!Vt = G "•wuiL.E .: K II!ACnYE SLI.IOCK =G. GAS 
CUIIC Y AliOS = c l't!"55STVVT .: H IONIT~ = L. lfCOWIA Tiel£ 

=D. 0,_,. .: M NOT Al't'UCAkE 

·~· NO. OF Df'UIIIS 

I 
aWAITITYN ' 
CA~ ~TAHCa IWoll Ot QfiOU AIII:)UHT ~2UICTOF~ 03 c:aAIINTS 

SLU SLUDGE 

OL.W OILY WASTE 

soc. SOC.VEHTS 

PSD PESTlCIOES I 
occ OTHEJII Of'OANC CHSCALS 

IOC IHOf'GAHIC CHEMICALS 

ACO ACIDS I 
BAS 8ASU 

MD HEAVY METALS 

IY. HAZAROOUISWITAHCUrs.._.., __ ... c.o.s-I 
01 CATIQCftY 02 SUUT~ IWoll OlCAS,._,...II 04 STOf'AQIICIIPOSAI. ~ 01 CONCINT'IIA l10ft oe~.., 

I 
I 
I 
I 
I 

V. FI!DSTOCKirs..-wc.~o~-
CATIQCM 01I'IBITOCK....,. 02CAS...,_,. CATEQO«Y 0 t 'lECSTOCit NAaotl 02CAS~II I 

FDS FOS 

FDS FDS 

FDS FOS I 
FDS FOS 

I Vl SOURCU Of INFORMATION ICt·--··., , __ ---· 

I 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 3. DUCIUPT10N OF HAZARDOUS CONDITIONS AND INCIDENTS 

01 = A. QAOUNOWAT!PI CONT~TlON 
03 POPULATION POTENTIALLY AFFECTED. -----

01 =B. SURFACE WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED -----

01 = C COHT IUII#4A TlON OF AlA 
03 POPU~TION POTENTIA::FFECTEO ---/'~--

/ ;i.Tit~-- ~ __, ~-' UJ-e d/ 

01 = 0 FIRE: EXPLOSIVE CONOtTlONS 
03 POPVLA TION POTENTIALLY AFFECTED 

01 : E DIRECT CONTACT 
03 POPVLA TION POTENTIALLY AFFECTED 

01 ~F CONTAMINATION OF SOIL 
OJ A EA POTENTIALLY AFFECTED ----, .• ,....,"-,--

01: G DRINKING WATER CONTAMINAT10H 
03 POPULATION POTEMIALL Y AFFECTED· -----

01 : " ~ EXJIOSUM:'fUJfll'f 
03 WOf'K!RS POTENTIALLY AFFECTED: -----

-

01 :I P0PUL.AT10H EXPOSURE: INJURY 
03 POPULATION POTENTIALLY AFFECTED -----

02 '- 08SERVEDtDATE -----1 
o• NARRATIVE DESCRIPTION 

02- OBSERVEOtOATE 1 
O• NAARA TIVE OESCRIPTI_O_N ___ _ 

02- OBSERVEDtOATE -----1 
o• NARRATIVE OESCAP'TlON 

02: OBSERVED !DATE -----1 
O• NARRATIVE DESCRIPTlON 

02- OBSERVED !DATE -----1 
o•NARRATIVECESCRIPTION 

02 .: OBSERVED ·OATE -----' 
o• NARRATIVE DESCRIPTION 

02: OBSERVED !DATE -----1 
o• NARRATIVE DESCRIPTION 

02 : OasERV(O lOA TE I 
o• NARRATIVE DESCRIPTION 

02: OBSERVEOIOATE I 
· o• NARRATIVE DESCRIPTION 

l JDINTirJcA T10N 

:POTENTIAl :ALLEGED 

-POTENTIAL =ALLEGED 

:ALLEGED 

=POTENTIAL -ALLEGED 

=POTENTIAL -ALLEGED 

:POTENTIAL :ALLEGED 

:POTENTIAL :_ALLEGED 

:POTENTIAL :ALLEGED 

' ' 

:POTENTIAL :ALLEGED 
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POTENTIAL HAZAJU)()U8 WAITE SITE 
SITE INIP!CT10N R!PORT 

PART 3 • DUCRFnON Otr HAZARDOUS CONDmONS AND INCIDENTS 

01 :: I( OA~ TO FAUNA 
c. ~ Tl~ OESCFWTTlON l ~l\lo. ......... J / Ol SOK .. I t 

--; 'rYltrLt ~ 
01 :: 1.. COi ifr._.,.TlON OF FOOO CHAIN 
04 N~A n E DESCRIPTION 

~~v c1{~,u.~d 
0 1 _"' U"' TA8L.ECONT.t.INMENTOFWASTES 

-So ~ .-.......o ,., .s ,.....,... ...... l ... ""t ¢'\ol'f'll t 

03 POPULA !ION PO~NTlAU. 'f AFFEC~O ------

'--/ t'rl;U_ &C~/ we- til 
01 :: >j OA ~AGE TO OHSITE PROPERTY 
04 NAARA n E OESCA1PT10N 

.'-/ L6Yu_ (J/,~LI/f cf} 

02 C~i0A~ ----- 1 

02 C~O IOA~- ----- 1 

02 :: 08SEAVEO l OA~ ----- 1 

02 _ 08SERVEO l OA~ ----- I 
04 NAMA~ OESCRIPTlQN 

02 _ OSSERVEO IDATE -----1 

01 : 0 COIITAM)I\jATION OF SEWERS STORM OI'IAINS. WWTf'w 02 _ OBSeiii'EO /DATE ----- I 
0 4 N~A n E OESCRIPTlON 

0 1 : P 11.1. GAL. UNAU THORIZED DUMPING 
04 NARRA n E OESCRIPnQN 

02:: OBSERVED IOATE ----- ' 

0 5 DESCRIFiriON OF AN~ OTHER MIOWN. POTVmAL QA AU..EQE0 H.o\ZAACS 

IV. COiiiii iNTS 

'V . SOtJf'C j.s ~ INfOQA TlON •C·'• IIHCif"< . , ,.,~,, , ~ , ,.,. ,_. .....,.. .,...... •...,r11t 

EPA F0.....207t>- 1 3 17-1 1) 

.: POTENnAI. 

-- ------- --- - --

: AU..fGEO 

: AU..fGEO 

: AI.UGED 

: Ai.UGEO 

_ Ai.l..EGED 

_ "'!.l..EGED 



I 
POTENTIAL HAZARDOUS WASTE SITE I. IDINT!fflCA T10N 

&EPA SITE INSPECTION O_&;TE ~~SIT! NUMM~ 
PA,_T ~ • PPMIT ANO DESCRIPTIVE INFORMATION c DS8s!7t/(, 7 

11. lt!ltMIT lfiWOI'MA T10N I~ iurur?.if>1 '1-(J C-e L<Aid /kTI d 
I 

O 1 T"Y I'f ~ l'f-T l$5l.Jf0 02 PEII ... T NU-~ OJ OA Tt ISSUED O• l!l<-ATlON OAT£ O~CO-"'TS 
C"'-C• ,_ ,.., _.,.,, 

" ~· I 
B UIC 

I : c .... 
:D IICIIA 

:E JICIU ll!fTIJIIIIII STATUI 

- F SI'CC ~'UN 

- G sTAn ._ . 
M ~OCA!. .._,... I 
I OT~I'Is..c...,. . 

- ; "'IHf 

II. SlTt OESCJI.T10N I 
o' srOfi'AGI.rQ&.SPOSAI.. Cl'>etC • "' ,..,.., .,.,., , 02 AMOUNT OJ U""T ~ WEASUN 04 T'M.A ~N! rc....._. "',.,.. _., 05 OTMEII 

: A SURFACE IMPOUNDMENT : A INCENEIIATlON 
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POT!NT1AL HAZARDOUS WAITE SITE L IDINTJilCA T10N 

&EPA SITE INIPECT10N REPORT 0 1 STA j ~2-~ I<IUtoliliii 

PART I• WATIJII. DDIOGRA~ AND EHYIRONM!NTAL DATA AJ c._ I:Dl>SRS/7~, 

II. DI'INfUNG WA TDt SUPPLY 

01 TV~ 0' OfiNI(HJ ~'t 02 STA'I\SS ~ 03 OIST AICt TO SIT! 
tC"'-'U•__., I 

SURFACE weu. END~ AFF!CTED MONfTOAED 
o.~ 7.5"'",'"', COMMUNITY A.= a)&C A. ::::I I ::::I c.:= A. 

~NIT't' c= 0 = o.c E.~ F~ a. (mt) 

IU. QIIIOUNOWATDt 
I 

01 QI'()UNOWAnRUSEINVICHTYt~-
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Reference 11 

STATE OF NJR1H CAROLlliA 'DEPARTMENT OF HUMAN RESOURCES 

DEPAR.'IMENT OF HEAJ ... TII SERVICES 

In Re: ) 
SOUIHERN WOOD PIEJ:M)Nl' C01P ANY ) 
NC0058517467 . ) 

~ACKGROUND 

.AI:MINIS'IRATIVE CRDER 
ON CONSENT 

From about 1964 to 1983, Southern ,.,rood Piedmont Company (Southern Wood), 

a subsidiary of ITI Rayonier, Inc. , a De'laware corporation, owned and operated 

a plant in Wilmington, North Carolina, which engaged in the business of wood 

preserving. 1be preservatives used were· creosote coal tar, pentachlorophenol 

(PCP) in diesel oil and copper, chromate and arsenate (known as CCA) • As part 

of that operation, residues were deposited in several locations on the plant 

site. The areas, identified in South=rn Wood 's February 13, 1983, 

correspondence to Mr. Will~ Paige, Environmental Engineer, are suamarized in 

Attachnent I and shown in the map in Attaclment II. 

In order to resolve a dispute regarding the applicability of the Resource 

Conservation and Recovery Act (RCRA) and the Solid Waste Management Act and 

rules (N.C.G.S. 130-A, Article 9 and io NCAC 10 F), and to avoid costly 

protracted litigation, Southern Wood and the State do hereby enter into t~s 

.Administrative Order on Consent (Consent Order) . 

The purpose of this Order is to address soil and ground water 

contamination and to provide clean-up/remedial actions which will minimize the 

site's impact on the.environment and public health in a mann~r which is 

consistent with the State and Federal hazardous waste laws and rules. 
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Therefore, in order to further the public interest and to protect the 

public health and environment, Southern Wood Piedmont and the State, by and 

through their authorized representatives, do enter into the following Consent 

Order and agree: 

1. That Southern Wood is a Delaware corporation, which rents a plant 

site in l'brth Carolina at Wilmington owned by the city of Wilmington 

and the Port Authority of the State. 

2. That, to protect the public health and envirornrent, the Solid and 

Hazardous Waste Management Branch, Environmental Health Section, 

tepartment of Human Resources of the State of furth Carolina (State) 

is empowered to implement and seek compliance with the standards for 

generation, transportation, treatment, storage and disposal of waste 

pursuant to the Solid Waste Management Act, N.C.G.S. Chapter 130-A 

(Act), and the rules promulgated therermder at 40 CFR 260-271, 

codified at 10 NCAC 10 F (rules) • 'I11e State has been authorized to 

implement the State. program in lieu of the Federal hazardous waste 

program under the Resource Conservation arid Recovery Act (RCRA) . 

William L. Meyer, Head of the Branch, has been delegated those 

responsibilities. 

3. This Consent Order shall apply and be binding upon Southam Wood, 

its successors and assigns and upon all persons or firms acting under 

or for them. Southern Wood shall provide a copy of this Consent 

Order to each contractor or other person performing any work under 

this Order and shall condition each contract or agreerrent for such 

wo!k upon these Consent Order terms. 

4. That nothing in this Consent Order shall be construed as limiting the 

State from performing its duty to protect the public health and the 

environment of the State as required by law. 

- 2 -
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5. That nothing herein shall be construed to affect any rights,· claims 

or defenses as may exist between Southern Wood and any other person 

or entity. 

6. That the State shall suspend the Compliance Order and Notice of 

Penalty, dated September. 7, 1984, if compliance with this Consent 

Order is achieved as set forth herein. If compliance with this Order 

is not achieved, the September 7, 1984, Order and penalty shall 

become effective immediately upon written notice. 

7. That Southern Wood shall continue with the ongoing remedial action 

being implemented in the operating areas as set forth in the remedial 

action plan submitted to the State on July 31, 1984, as modified by 

the terms of this Order. This action currently consists of land 

treab:nent to reduce the oil preservative residuals in contaminated 

soil to an acceptable residual level. The land treatment shall be 

conducted on treated pole storage areas where :here are presently low 

levels of preservative residuals in the soil. 

The conta:mi..~ted areas described below shall be addressed in the 

following maqner: 

a. Superfund lttea I 

Excavate this area and landfarm the discolored soil in one of the 

treated pole storage areas. 

b. Track Area 

Remove the visually, heavily contaminated soil and landfarm in a 

treated pole storage area. 

c. Oil Treating .Areas 

Remove the visually, heavily contaminated soil and landfarin in a 

treated pole storage area. 

- 3 -
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d. Large Storage Tank Containment Area 

Remove the visually, heavily contaminated soil and landfarm in a 

treated pole storage area. 

e. Treated Product Storage Area 

The treated pole storage areas not used for landfa.rming of heavily 

contaminated soil shall be tilled in place. 

f. CCA Storage Tank Area 

Soil testing 0. 5P:EM arsenic or greater on the basis of the EP 

toxicity test for arsenic will be excavated from the site, but not 

from a depth in excess of five feet. Soil testing greater than 5.0 

P:EM arsenic will be sent offsite to a permitted land disposal 

facility, while soil which contains between 5. 00 PPM and 0. 5PPM 

arsenic v;ill be mixed with Portland cement in a ratio v.trl.ch does not 

allow arsenic to extract above 0.5PR1 as determined by the EP 

toxicity test. The treated material will then be buried on site. 

g. Storage Tank Sludges 

Remove the CCA sludge for disposal in a haZardous waste landfill. 

Remove the sludges from the bottom of the various oil tanks for 

disposal or energy recovery in a ~tate approved landfill, 

incinerator, or boiler that has no outstanding Class I RCRA 

violations, or a landfill or combustion process out of the State 

which is approved by the environmental agency of the state concerned. 

h. The land farming -w"ill be done in an area identified as LFl or LF2, or 

both, if needed, as outlined on the plant layout diagram (Attachment 

II). 

i. The designated landfarm areas will be bermed and ditc~ to prevent 

rain runoff or runon. 
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k. 

1. 

m. 

n. 

8. 

Lysimeters will be installed at depths sufficient to monitor soil 

water quality. These lysimeters shall be protected to prevent damage 

by tilling equiprrent. Three down gradient monitoring wells and one 

upgradient monito~ well shall be installed to monitor groundwater 

quality. Grotmdwa.ter m::mitoring devices shall be in accordance with 

the standards established by the Division of Environmental 

Management, D=partment of Natural Resources. 

Cont:aminated soil from the areas identified earlier shall be spread 

not to exceed a maximum two-inch layer over the land farm area. Land 

treatment shall be limited to the upper six inches. 

The application of a ccmnercial fertilizer shall be determined based 

upon soil analysis. 

The soil will be tilled weekly, weather permitting, to promote 

biological and photochemical breakdown of .treating chemical residuals. 

Tillage and aeration of the land treatment areas shall continue tmtil 

residual concentrations are determined not to have a significant 

impact on the public health and the environment as determined by the 

State. 

That Southern \~T:.>od shall adhere to the following sampling and testing 

schedule: 

a. Lysimeters will be sampled prior to application of contaminated 

soil to the land farm areas, and every two months thereafter. 

b. Soil will be sampled innnediately after the initial tilling is 

completed. Samples will be obtained at 0-3", 9-12", and 21-24" 

depths. The soil sampling will be in accordance with SW 846. 

c. All samples (soil, water) will be analyzed for PCP and the major 

constituents of creosote. 

d. The sample results shall be submitted to this agency within 7 

days after analysis. 
- 5 -
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9. All sampling and analysis shall be in accordance with EPA 

Publication, SW-846, "Test Methods for Evaluatirg Solid Waste" as 

revised. 

10. That the landfarming operation will continue until a concentration of 

residual PCP and major constituents of creosote is reached which will 

protect public health and the environment. At this time it is not 

known what these concentrations are or how long it will take to reach 

them, but it is possible that up to two years may be reqUired to 

stabilize the waste taken from Superfund Area I. llithing in this 

order shall be interpreted to preclude Southern Wood from exercising 

its right to challenge any State determination as to safe residual 

concentrations. if the company does not agree with such determination. 

· 11. It is recognized that groundwater flow under the site is towards the 

Cape Fear River and that any contaminants .reaching the groundwater 

from the site should eventually reach. the river. Accordingly, 

Southern Wood will monitor the Cape Fear River upstream and 

downstream from the site to see if any water quality standard which 

could be affected by residues at the site is causing a violation of 

state water quality standards. Such m::mitoring shall be done at 

least twice per year during the time the land treatment operation to 

which this Order is in process. further action to protect surface 

wate'I:' quality standards. or groundwater. may be required by the 

Department of Human Resources or the Deparbnent of Natural Resources 

and CoiiliiiUI1ity Devlopment pursuant to Chapter 143, Articles 21, 21A, 

and Cllapter 87, Article 7 of the North Carolina General Statutes and 

15 NCAC 2C, 2E, and 2L depending on the results of such monitoring, 

and the parties eipressly reserve their respective rights with 

respect to such further action. 

- 6 -
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12. That Sou~nern Wood shall arrange with th~ owners of the 

property, City of Wilmington and the State Port Authority, to 

provide the notice in the deed that the land has been used for 

hazardous waste as required by 40 CFR 265.120 codified at 10 

NCAC 10 F .0033. 

13. That Southern Wood shall complete the clean-up remedial steps 

authorized in the Consent Order and the Plan in paragraph 7(f) 

& (g) by November 1, 1985, and shall also commence land 

treatment of contaminated soil from areas a, b, c, d, and e as 

described in paragraph 7 by November 1, 1985. 

14. The scope of the State's overview shall consist of the 

following: 

a. The option to inspect the work performed and to collect and 

perform analysis of waste and soil samples upon any phase 

completion. 

b. A comprehensive site inspection and record review after June 

1, 1985 to determine compliance with the approved plan and 

other terms of the order. 

15. The Branch shall designate Mr. William Paige, Environmental 

Engineer, as the primary contact for technical matters 

concerning the implementation of the plan. Mr. Jerry Rhodes, 

Environmental Chemist, will be available upon Mr. Paige's 

absence. Other Branch resources may be used for review and 

inspection as determined by Mr. Paige or Mr. Rhodes. 

16. Southern Wood will designate one person as the primary contact 

fQr technical matters concerning implementation of the plan. 
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Attachment I 

DEFOSI'IS REFDRTED UNDER SUPERFUND 

1. Supe_;fund Area I, Covered Sludge Ditch . 
An area described as a covered ditch containing creosote sludges from 
early plant operations. 1he location is on property leased fron the 
State's Port Autmrity. 

2. Superfund Area II. Trash Dump Area 
An area described as a general waste landfill used by the plant for many 
years. It is believed to consist almost exclusively of wood waste, dirt, 
and metal waste. Small amounts of creosote cleanup material may also 

· have been deposited here. • 

3. Superftmd Area III, Dike Area 
An area containing old, hard and solid creosote residuals similar to road 
tar were disposed of in an area near the south slip. 

4. Superfund Area IV, Trash Fill Area 
Located in the north slip, this area was filled with mill waste 
consisting of mainly wood waste and metal bands. Some creosote sludge 
was deposited on the top of part of this area. 

OPERATJNG AREA DEFOSI'IS 
1.. Track Area 

2. 

3. 

4. 

5. 

6. 

An area located in front of a treatment cylinder. Residual samples 
collected by Southern Wood suggest contamination to a depth of 
approximately six (6) f:nches. 

Oil Treating Areas 
1he soil areas around both oil treating room buildings contain treating 
chemical residuats. Soil around the working tanks is noticeably 
contaminated with oil to a depth of approximately two feet. The soil 
area arotmd the waste water-oil recovered tank system is noticeably 
discolored to about a one foot depth. 

~e Storage Tank Containment Area 
soil in this area contains creosote residuals to a depth of 

approximately one foot • 

Treated Product Storage Areas 
Relatively large areas on both State Port Authority property and City. of 
Wilmington property contain creosote residuals in the soil as evidenced 
by some discoloration. These are areas where the treated poles were 
stored prior to shipment. 

CCA. Storage Tank Area· 
Soil around the CCA storage tanks is discolored due to CCA residuals. 

Stor~e Tank Slu~es 
Varyug B.IlX)unts o sludge is present in the bottom of the various 
treating tanks. 

·2044A 
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IN WI1NESS WHEREJF, the parties have executed this .Agreement, on this 

the 20th day of _ _..:.M=a.;...J.y ______ , 1985, by their duly authorized 

representatives. 

By: 

By: 

• 

Solid and Hazardous Waste Management 
Branch, Envirornnental fualth Section 
Division of Health Services 
Deparb:nent of Human Resources of the 
State of Nbrth Carolina 

t1lf!:6Ii.1Jar 
Southern Wood Piedmont G:mlpany 

Chief Operator 

- 8 -



Reference 12 

... 
-· · · · ·-· , · .,_._ .. · · · ... ·. :. :·. · · · · · WILMINGTON· NORTH CAROLINA , . · ·. _: . .. , ··· ·· .. 

. · ·--~~_; __ ·:;.·>:: ·{~ ·--~,_-:·~--:~ 
~ .. ~: ·:."·· ... : . . 

. . : .:· : ~-. . 

-~:.:.::·:.-:> } . .': :~:.::.:,: .. 
.. ::· .... ·.• . ;._,·· . •;' .t ·:: . .,:.:· ': ~· -~ . 

1.· .... : ·, 
. -. ':' . . . . . 

• . 
... :.·_ 

':"':; • .. 

., 
: .-:. ·"": . ~--· 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1· .. ·: 
I 
I 
I 
I 
I 
I 
.I 

I 
I 

RISK ASSESSMENT REPORT 
FOR LANDFARM AREAS, 

SOUTHERN WOOD PIEDMONT COMPANY 
WILMINGTON, NORTH CAROLINA 

December 1993 

Geraghty & Miller, Inc., is submitting this report to Southern Wood Piedmont Company 

for work performed at the landfarms in Wilmington, North Carolina. The report was prepared 

in conformance with Geraghty & Miller's strict quality assurance/quality control procedures to 

ensure that the report meets the highest standards in terms of the methods used and the 

information presented. If you have any questions or comments concerning this report, please 

contact one of the individuals listed below. 

NC09006/142l.rpt\Dccember 8, 1993 i 

· Respectfully submitted, 

GERAGHTY & MILLER, INC. 

}-!-:: . p-.:::::::=;=r-~ 
.~~ /l 7)11\.Nlrt-z) 

William H. Doucette, Jr., Ph.D. 
Project Director/ Associate 
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EXECUTfVES~RY 

A risk assessment was conducted for the two landfarm areas at the former wood treating 

facility operated by Southern Wood Piedmont Company (SWP) in Wilmington, North Carolina. 

The land farms were operated and maintained by SWP between July 1984 and April 1990 to 

remediate soils containing pentachlorophenol (PCP) and creosote. The purpose of this risk 

assessment was to evaluate whether concentrations of PCP and components of creosote 

(primarily polycyclic aromatic hydrocarbons [PAHs]) remaining in the landfarm~ posed a 

potential risk to public health and the environment pursuant to the terms of the Administrative 

Order on Consent (AOC) Agreement (May 22, 1985) between SWP and the State of North 

Carolina. Once the terms of the AOC have been met, the property will be returned to the City 

of Wilmington for development. It was assumed that the site would be used for. low intensity 

industrial purposes such as a loading dock and storage area. Therefore, this risk assessment 

examined potential risk associated with future industrial development of the site. 

Soil samples within the landfarms were collected periodically throughout the active 

maintenance and operational period (September 1985 to April 1990). Samples were analyzed 

for soil_ nutrients, PCP, P AHs, phenol, and microbial counts throughout this period. These 

samples indicated that the landfarms were effective and that constituents of concern (COCs) were 

not leaching into the substrate soils or ground water beneath the landfarms. Geraghty & Miller, 

Inc. subsequently collected soil samples from the landfarms in October 1990 and October 1991. 

This risk assessment is based on the results of the samples collected by Geraghty & Miller, Inc. 

COCs included in the risk assessment were PAHs, phenol, dimethylphenol, 

trichlorophenol, tetrachlorophenol, PCP, arsenic, chromium, and copper. Fifty samples were 

analyzed for P AHs and PCP; 20 samples were analyzed for phenol, dimethyl phenol, 

trichlorophenol, pentachlorophenol, arsenic, chromium, and copper. 

Because toxicity values (reference doses [RID] and cancer slope factors [CSFs]) were not 

available for many of the P AHs, surrogate toxicity values were used. For example, the RID for 

pyrene was used to represent non-carcinogenic P AHs which did not have an RID and a toxicity 

NC09006/J42l.rpt\Dccember 8, 1993 11 
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equivalency factor (fEF) scheme developed by U.S. Environmental Protection Agency (USEPA) 

-·· Region IV was used to evaluate carcinogenic PAHs. The TEF approach allows for all 

carcinogenic PAHs to be expressed in terms of benzo(a)pyrene equivalent concentrations. 

It is assumed that several feet of fill and/or concrete pavement will cover the landfarm 

area following development; therefore, exposure to constituents remaining in the landfarm soils 

would be eliminated. During the construction period, or subsequent excavation projects to install 

foundations or utility lines, site workers could contact landfarm soils. Off-site transport of soils 

via windblown dust could result in some exposure to downwind residents; however, such 

exposure would be minimal compared to a site construction worker. Therefore, this risk 

assessment evaluated potential exposures of a site construction worker. Professional judgment 

and standard USEPA exposure assumptions were used to calculate constituent intakes via 

incidental soil ingestion, dermal contact, and inhalation of dust. An exposure period of 13 

weeks, 6 days per week, and 8 hours per day was assumed. Thirteen weeks was selected as a 

reasona~le maximum period required for grading, filling, and paving the site. 

Risk estimates for the site construction worker were compared to USEP A target risk 

criteria to determine if the terms of the AOC had been met .. The USEPA currently uses a target 

excess lifetime cancer risk (ELCR) range of 1 x 104 to 1 x 10~ and a hazard index (HI) of 1 

to indicate if remediation is required. The total ELCR for the construction worker is 6 x 10~ 

and is within the target risk range; the m is 0.5 and is below the target. value of 1. 

Benzo(a)pyrene was responsible for-more than half of the ELCR. Ecological impacts from the 

site were judged to be limited because of the small size of the site, limited migration of the 

COCs, and planned use of the site as industrial property. These results indicate, that the 

proposed development of the site could proceed without posing a significant risk to human health 

and the environment. 

NC09006/142l.rpt\Dccembcr 8, 1993 iii 
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DRAFT 
RISK ASSESS:MENT REPORT 

FOR LANDFARM AREAS, 
SOUTHERN WOOD PIEDMONT COMPANY 

Wll.MINGTON, NORTH CAROLINA 

1.0 INTRODUCTION 

1-1 

Geraghty & Miller, Inc., (Geraghty & Miller) was retained by the Southern Wood 

I 
I 
I Piedmont Company (SWP) to prepare a post-remediation residual risk assessment for the 

Wilmington, North Carolina, landfatm areas. The purpose of the landfarms was to remediate 

I · soils which contained wood-treating chemicals, particularly creosote and pentachlorophenol 

I 
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(PCP). This risk assessment was performed to evaluate whether a "concentration of residual 

PCP and major constituents of creosote is reached which will protect public-health and the 

environment," according to the terms of the Administrative Order on Consent (AOC) Agreement 

· (May 22, 1985), paragraph 10. Once remediation is in agreement with the AOC, use of the 

property will be returned to the City of Wilmington. The future site use proposed by the City 

of Wilmington and the North Carolina Ports Authority is for low intensity industrial use. The 

report evaluates potential exposure and risk for future construction activities within the landfarm 

areas. Chronic exposure to landfarm soils following development is not evaluated because it is 

assumed that several feet of fill and concrete will be placed over the landfarm area during 

development. 

This risk assessment follows U.S. Environmental Protection Agency (USEPA) guidance 

for risk assessments (USEPA, 1991a; 1989a,b,c) and is further based on the firm's professional 

judgment developed from preparing several hundred site-specific risk assessments. This risk 

assessment is a companion document to two other reports: "Data Summary Report for the 1990 

Landfarm Area Sampling" (Geraghty & Miller, 1993a) and "Comparison of 1990 and 1991 Soil 

and Ground-Water Data" (Geraghty & Miller, 1993b). The report is organized according to the 

following outline: 
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• Site Characterization, 

• Constituent Characterization, 

• Environmental Fate and Transport, 

• ·Hazard Characterization, 

• Exposure Characterization, 

• Risk Characterization, 

• Uncertainties, and 

• Findings and Conclusions . 

The Site Characterization section (Section 2.0) refers to the site location and 

demographics, site history, regional and site geology and hydrology, and landfarm activities 

associated with the site. This information is utilized in other sections of the risk assessment. 

The Constituent Characterization section (Section 3.0) discusses the data summary of 

1,.· _ · .. samples collected at the site. Soil. and ground-water data results and sampling procedures are 

discussed in detail. 

I 
I 
I 
I 
I 
I 
I 
I' 
I 

The Environmental Fate and Transport section (Section 4.0) discusses the chemical and 

physical properties and the mobility and persistence of the constituents detected at the site. The 

landfarm bioremediation environment and biodegradation and half-life of organic constituents 

also are mentioned in this section. 

The Hazard Characterization section (Section 5.0) discusses the potential carcinogenic 

and non-carcinogenic effects associated with constituents detected at the site. Toxicity values 

used for calculating risks are identified in this section. 

The Exposure Characterization section (Section 6. 0) addresses release sources, exposure 

pathways, exposure point concentrations, and exposure dose calculations. Assumptions used in 

the exposure calculations are presented. 

NC09005/1421.rpt\Dcccmber s. 1993 

--- • ,...., •"'T""• • ,."' ,..,., • rn T' ,,... 



I 
I 
1(_·-... 

I 
I 
·I 
·:1 

I 
··I 
.. 
~;I 

I 
I 
:·J 

:J 

I 
·I 

I 
-. I: .. __ 

I 

1-3 

The Risk Characterization section (Section 7.0) utilizes information provided in the 

previous sections to provide qualitative and quantitative risk estimates. Risks to both humans 

and ecological, receptors are evaluated. 

The Uncertainties section (Section 8.0) recognizes and explains the uncertainties 

associated with a risk assessment, and key Findings and Conclusions are provided in Section 9.0. 

" 
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2.0 SITE CHARACTERIZATION 

This section provides an overview of the site setting. Included are discussions of the site 

location and demographics, site history, geology and hydrology, and landfai111 activities. 

A.nalytical data used in this report are summarized in Section 3.0 and discussed in detail in two 

companion reports (Geraghty & Miller, 1993a,b). 

2.1 SITE LOCATION AND DEMOGRAPHICS 

The former SWP facility measured approximately 1,000 feet (east to west) by 1,600 feet 

(north to south) and occupied an industrialized area along the Cape Fear River in Wilmington, 

North Carolina (Figures 2-1 and 2-2). Industry in the vicinity includes the Hess Fuel Tank 

Farms separated from the site by a ditch on the north side and the Poctank, Inc., plant separated 

by an undeveloped lot on the south side of the site. The North Carolina Ports Authority owns 

and operates property along the Cape Fear River south of the site. The major roads in the 

vicinity of the SWP facility are Greenfield and Surry Streets. Greenfield Street runs in an east

west direction and dead ends into the center of the facility. Surry Street runs in a north-south 

direction and is east of the property. The Cape Fear River borders the property on the west. 

Residential areas, separated by a buffer zone of trees and commercial property (Figure 

2-1), are east of the site. The residential areas include Dry Pond, a residential area which 

consists of multi-family housing units on the east side of Surry Street. According to the 1980 

census (1990 census data are not yet available), approximately 1,600 people live in the area and 

approximately 12.5 percent were 0 to 5 years old; 12.5 percent were 5 to 15 years old; 61 

percent were 15 to 65; and 14 percent were over 65 years old. Of the individuals 5 years old 

and older, approximately 54 percent lived in a different geographical location 5 years earlier. 

The 1980 census showed that of the 663 housing units in Dry Pond occupied year-round, 31.2 

percent were occupied by owners and 68.2 percent were occupied by renters. There were 106 

vacant housing units in this_ neighborhood, with a rental vacancy ratio of. 6.2 percent and a 

homeowner vacancy rate of 7.6 percent (Wilmington Housing Authority, 1980). The statistics 
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for this neighborhood indicate that 22.5 percent of all homeowners in Dry Pond had lived in 

their housing units 10 years or more. Census data also indicated that 11.9 percent of the owners 

and 23.3 percent of the renters had moved into their units in the 15 months preceding the 

census. Dry Pond households are connected to City water. ·No evidence of active private water 

wells was observed in the immediate area during_ site visits in 1990 and 1991. 

Geographically, the more distant residential areas to the east are North Lakeside and 

Southside. The combined 1980 population in those areas accounted for approximately 5,200 

people. These areas also are connected to city water. Use of private water wells was not 

evident. School zones and day care centers were not observed in the vicinity of the site. 

Recreational facilities identified in the immediate area included Greenfield Lake and baseball 

fields directly adjacent to the southeast facility boundary. 

2.2 · SITE HISTORY 

SWP and its predecessors leased and operated a wood-treatment facility in Wilmington, 

North Carolina, from approximately 1932 to 1983. In 1932, the North State Company leased 

the property previously operated by Liberty Shipyards. The North State Company purchased 

and sold non-treated wood from 1932 to 1935. In 1935, the Taylor Colquitt Company purchased 

the property to establish a wood-preserving facility to treat piling and poles with creosote. In 

1964, the company name was changed to Taylor Piedmont, and the site remained a wood

treatment facility. When International Telephone & Telegraph (ITT) purchased Taylor Piedmont 

in 1968-1969, the company name and processes were maintained. On January 1, 1971, the 

company name was changed to SWP. SWP added chromated copper arsenate (CCA) to the 

wood-treatment process in the early 1970s. Until the facility was clC?sed, raw and dressed 

lumber was delivered, debarked, kiln dried, and treated at the site. Wood-preserving chemicals 

were stored on-site in aboveground storage tanks. Additional creosote storage was in the 

southwestern property comer. In June 1983, the SWP facility ceased its wood-treatment 

operations and began closure procedures. 
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3.0 CONSTITUENT CHARACTERIZATION 

The soil and ground-water sampling programs used as the basis of this risk assessment 

are described in detail in the two data summary reports (Geraghty & Miller, 1993a,b). This 

section discusses how the data were reduced for the risk assessment, summarizes the sampling 

results, discusses the physical and chemical properties of the constituents, and identifies 

constituents of potential concern (COCs). 

3.1 DATA REDUCTION 

The data were reduced according to guidelines provided by the USEPA (1989a) to 

identify COCs and exposure point concentrations (EPCs) for use in the exposure assessment 

(Section 4.0). The data summary tables list the frequency and range of detected values, the 

arithmetic mean, and the 95 percent upper confidence limit (UCL) on the mean. Constituents 

that were not detected in a specific medium were not included in the data summary tables. 

However, if a constituent was detected in at least one sample, the mean concentration was based 

on one-half the reported sample quantitation (SQL) for the non-:detects, unless half the SQL 

exceeded the maximum detected value. When this occurred, the maximum detected value was 

used instead of half the SQL. 

3.2 SOIL 

Soil samples were collected from five locations within each landfarm (Figure 2-3) in 

October 1990 and October 1991 and were analyzed for constituents associated with wood

preserving chemicals used at the site: creosote, PCP, and CCA. 

Thirty soil samples collected from LF1 and LF2 were analyzed for PAHs and PCP in 

1990. Three samples were collected at each sampling point to represent the upper, middle, and 

lower portions of the landfarm soil (Figure 2-3). An additionallO soil samples were collected 

from the substrate beneath LFl and LF2 and demonstrated minimal migration of COCs from the 
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landfarm soils (Geraghty & Miller, 1993a). Two composite soil samples (one from each 

landfarm) also were analyzed in 1990 for polychlorinated dibenzodioxins (PCDDs) and 

polychlorinated dibenzofurans (PCDFs). In October 1991, 20 soil samples were collected from 

LF1 and LF2 and were analyzed for PAHs, phenols (including PCP) and cresols, and three 

inorganics (arsenic, chromium, and copper). Only two samples were collected at each sampling 

point (upper and lower portions of the landfarm soil). 

PAHs detected at the highest concentrations were anthracene (900 milligrams per 

kilogram [mg/kg]), fluoranthene (520 mg/kg), and pyrene (980 mg/kg). Five phenols (2,4-

dimethylphenol, PCP, phenol, tetrachlorop~enol, and trichlorophenol) were detected. PCP was 

detected at a maximum concentration of 150 mg/kg. The other phenols were detected at lower 

concentrations ranging from less than 1 to 3.5 mg/kg. Two cresols (o-cresol and m,p-cresol) 

were detected in 1991 in 6 and 5 out of 20 samples, respectively. The highest concentration for 

cresol was m,p-cresol at 0.10 mg/kg. Arsenic, chromium, and copper were detected in each 

sample collected in 1991. The maximum detected concentrations for arsenic, chromium, and 

copper were 84 mg/kg, 100 mg/kg, and 150 mg/kg, respectively. Soil data are summarized in 

Table 3-1. 

PCDD and PCDF data were reduced using a toxicity equivalency factor (TEF) scheme 

developed by the USEPA (1989d). The end result is a concentration expressed as a 2,3,7,8-

tetrachlorodibenzodioxin (TCDD) equivalent concentration. Using this scheme, TCDD 

equivalent concentrations of about 0.002 mglkg and 0.003 mg/kg were detected in LFl and LF2, 

respectively (Table 3-2). 

3.3 GROUND WATER 

Each of the four existing monitoring wells (MW-6, MW-7, MW-8, and MW-9) 

surrounding the Iandfarms were sampled in October 1990 (Figure 2-2). None of the wood

preserving COCs identified in soil were detected in ground-water samples f~om these monitoring 

wells. Therefore, ground water is not considered further in this risk assessment. 
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3.4 PHYSICAL AND CHEMICAL PROPERTIES 

Physical and chemical properties affect the fate and transport of constituents. Table 3-3 

summarizes several important properties of the organic COCs identified at the site. The physical 

and chemical properties considered in this report include water solubility, specific gravity, vapor 

pressure, Henry's Law Constant, organic carbon distribution coefficient <Koc), octanol-water 

partition coefficient(!<_.), fish bioconcentration factor (BCF), and half-life. 

These physical and chemical properties generally are not available for inorganic 

constituents because they are highly variable, depending on the particular form of the inorganic 

molecule. The chemical variables which are primarily responsible for controlling metal 

speciation (the form of the molecule or ion in solution) are the electrode potential (Eh) and pH 

(Stumm and Morgan, 1981). Eh is a measure of the electrochemical potential of ions present 

in soil or water and determines the oxidation state of the metal; pH is a m·easure of acidity or 

alkalinity of the medium and also influences the form of the metal and its mobility and 

bioavailability. 

Water solubility is the maximum or _saturated concentration of a chemical in pure water 

at a specific temperature. Specific gravity is the ratio of the density of a c~emical to the density 

of water at a specific temperature. Vapor pressure is a property of a chemical in its pure state 

and indicates the volatility of a chemical. Henry's Law Constant is the air-water partition 

coefficient which relates a chemical's concentration in the gas phase to its concentration in the 

water phase and indicates the rate of evaporation of a chemical from water. Koo is a measure 

of the tendency for organic chemicals to be adsorbed by soil and sediment; Kow is an indicator 

of water solubility, mobility, adsorption, and bioconcentration. Generally, a high Kow indicates 

that a chemical has low water solubility and mobility and a high potential to adsorb to soil or 

bioaccummulate. BCF is a measure of the tendency for a chemical in water to concentrate in 

fish tissue. The half-life cr.n> is the time required for the constituent concentration to be 

reduced by a factor of two. 
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3.5 CONSTITUENTS OF CONCERN (COCs) 

All constituents detected at the site were selected as COCs; however, the PCDD and 

PCDF data are not included in the quantitative risk assessment. The USEP A currently is 

reviewing ~CDD and PCDF toxicity and likely will have new recommendations regarding 

sensitive toxic endpoints and toxicity values. Nevertheless, the total TCDD equivalent 

concentrations detected (0.002 to 0.003 mg/kg) are only slightly above the 0.001 mg/kg 

recommendation for residential soil by the Centers for Disease Control (USEP A, 1989e). 

Cleanup values for industrial soil typically have been higher than those detected at the site. 

Furthermore, PCDDs and PCDFs are not mobile in soil, and bioconcentration is limited. 

Therefore, the concentrations of PCDDs and PCDFs detected at the site were considered to be 

acceptable. Pending outcome of USEPA's reassessment, these data can be reevaluated. 
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2.3 REGIONAL AND SITE GEOLOGY AND HYDROLOGY 

The site is in the Coastal Plain Physiographic Province of North Carolina, a region 

underlain by Cretaceous and Cenozoic marine and non-marine sedimentary sequences. 

Approximately 1,500 feet of Coastal Plain sediments overlie pre-Mesozoic crystalline basement 

rock in the Wilmington area (North Carolina Geological Survey [NCGS], 1985). The site is 

underlain directly by the Cretaceous-age Pee Dee Formation (NCGS, 1985), which consists 

predominantly of unconsolidated, dark green to gray, clay-rich, marine sand and which may 

contain calcareous sandstone ledges (Sohl and Owens, 1991). 

Five soil borings were advanced at the site to a maximum depth of approximately 50 feet 

by Soil and Material Engineers, Inc., (SME) during 1981, and an additional four borings (to a 

maximum depth of 20 feet) were drilled by Law Environmental (Law) in 1985. Lithologic logs 

(presented in SME [1981] and Law [1985]) indicate that a surficial layer of sandy fill material 

or sand, which varies from less than 1 foot to 18 feet in thickness, is present at the site. This 

layer, which appears to be thickest in the northern part of the site, is described as consisting of 

fine to medium sand, with wood, roots, or other material occasio11ally found. Below this sandy 

material is a layer consisting of dark brown, organic-rich silt or peat, which may contain traces 

of fine sand, roots, and wood fragments. This layer ranges in thickness from 5 to 19 feet in the 

soil boring locations and apparently increases in thickness toward the Cape Fear River to the 

west. Fine to medium sands extend from below the organic-rich layers to a depth of 42 to 45.5 

feet, below which a gray marl is encountered (SME, 1981). 

Based on their observations, SME- (1981) concluded that the dominant direction of 

shallow ground-water flow at the site was to the south, parallel to the Cape Fear River. Water

table maps prepared by Law (1985) indicate westward to southwestward flow (toward the river) 

near the landfarm areas and generally southward flow at the eastern part of the site. Tidal 

influences may cause temporary alterations or reversals in these flow directions. Hydraulic 

conductivities ranging from 3 x 10-s centimeters per second (em/sec) to· 1Q-6 em/sec were 
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determined based on in-situ monitor-well tests; an average ground-water flow velocity of 0.10 

feet/year was calculated (Law, 1985). 

2.4 LANDFARM ACTIVITIES 

At the northwest boundary of the site, a 5-acre area was bermed and ditched following 

the removal of existing rails and crossties and divided into two landfarm areas: Landfarm 1 

(LFl) is closest to the river, and Landfarm (LF2) is closest to the SWP office (Figure 2-2). 

This area formerly was used as the wood-treatment storage area. 

During the period July 1984 through April 1990, soil material originating from the spoil 

pile area was applied at regular intervals. Over this period, approximately 17 different soil 

amendments occurred for LFl and 20 for LF2. Each amendment consisted of a 2-inch-thick 

layer of spoil pile material being added to the surface of the landfarm. During the landfarm 

operation, irrigation water, 10-10-10 fertilizer, and chicken and turkey manure were added to 

promote and enhance microbial growth and polycyclic aromatic hydrocarbon (PAH) degradation. 

The two land farm areas were tilled to a depth of 6 inches weekly' promoting biological and 

photochemical degradation of residual chemicals. 

Two composite sets of soil samples were collected periodically by a SWP representative: 

A composite sample was taken for each of the following depths: 0 to 3 inches, 9 to 12 inches, 

and 21 to 24 inches. Soil from the four comers of each landfarm was mixed to make up the two 

composite samples for each depth. Each landfarm was sampled separately. The initial sampling 

began in September 1985 for LF2 and in November 1985 for LFl. Over the period of 

operation, 59 sets of soil samples were collected from LF2 and 37 from LFl. 

The samples were analyzed for total nitrogen, total phosphorus, chloride, total organic 

carbon, soil pH, PAHs, PCP, phenol, and microbial counts by the Mississippi State University 

Forest Products Research Division (MSUFPRD) Laboratory in State College, ¥ississippi. 
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The quality of the ground water in the two landfarmed areas was monitored during the 

landfarm operations. Four monitor wells were installed by Law between September 5 and 10, 

1985, on the perimeter of the landfarm area. Ground-water samples from the upgradient (MW-

6) and three downgradient (MW-7, MW-8, and MW-9) monitor wells were collected by 

Environmental Technology Engineering (ETE) and analyzed by Savannah Laboratories. 

Composite soil samples also were taken by SWP's site manager directly from the spoil pile and 

were analyzed for PAH constituents by MSUFPRD. 
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4.0 ENVIRONMENTAL FATE AND TRANSPORT 

Environmental fate and transport processes for the COCs at the SWP Wilmington site are 

dependent on the physical and chemical properties of the constituents and the characteristics of 

the surrounding environment. Soils at the site underwent active bioremediation up to 1990. 

This section will describe the landfarm environment and the primary environmental fate and 

transport processes for the organic constituents. 

4.1 LANDFARMING ENVIRONMENT 

The basic principle of landfarming bioremediation is to exploit the ability of 

microorganisms to catabolize a wide range of organic compounds. When successful, land

farming bioremediation results in detoxification (the conversion of a toxic chemical to nontoxic 

materials). 

As might be expected, there are potential limitations which must be addressed if in-situ 

bioremediation is to be successful. The chemical comp<>und in question must be in a chemical 

state conducive to microbial utilization. A chemical compound must be in an aqueous phase to 

enter a microbial cell and to be biologically degraded (although some compounds may be 

transformed by extracellular enzymes). Typically, many persistent compounds are only slightly 

soluble in water. Insoluble compounds tend to persist in nature adsorbed to inert matrices. 

The addition of large amounts of organic carbon may result in the rapid consumption of 

oxygen and essential inorganic nutrients (nitrogen, phosphorus, sulfur, and potassium), thereby 

resulting in an anoxic and nutrient-limiting environment. Although a microbial population may 

exist with the potential to degrade the chemical.compound, the newly developed environment 

restricts its activity. Hence, on-going aeration and nutrient supplementation are essential 

elements of the landfarm operation. The environmental fate and transport of wood-treating 

chemicals and constituents associated with wood-treating chemicals are discussed in the following 

sections. 
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Creosote is a complex mixture of chemical constituents encompassing diverse chemical 

structures. Coal tar creosote is composed of approximately 85 percent PAHs, 10 percent 

phenolic compounds, and 5 percent nitrogen (N), sulfur (S), and oxygen (D)-heterocyclics. Of 

the approximately 150 to 200 chemicals in creosote, only a few are present in amounts of 1 

percent or more (Mueller et al., 1989). 

Although coal tar creosote generally is considered to be environmentally persistent, losses 

of creosote constituents occur with time. Losses may occur through biological processes and 

a variety of chemical-physical processes such as volatilization, leaching, aJld photodegradation 

(USEPA, 1988). Because biodegradation represents the primary route through which creosote 

is removed from the environment, exploitation of this naturally-occurring process could yield 

an efficient means of remediating such sites. 

For creosote to be degraded biologically under field conditions, basic criteria must be 

met. First, an appropriate microbial community must be present. Th~ ability to degrade unique 

carbon sources often is associated with prior exposure of microbial communities to the chemical 

or to similar chemicals (Mueller et al., 1989). Second, bioavailability of the potential substrate 

must be considered along with the requirement for organism-substrate interaction. Finally, 

environmental parameters such as temperature, redox potential, oxygen and nutrient availability, 

and moisture must be conducive to growth of the requisite organisms. 

4.3 POLYCYCLIC AROMATIC HYDROCARBONS (PARS) 

P AHs, the major constituents of creosote, generally tend to sorb strongly to soil particles 

and have low aqueous solubilities and mobility (Hickock et al., 1982). However, nitrogenous 

bases present in creo'Sote (e.g., xylidines, aniline, and toluidines) are relatively soluble and 

mobile (Pereira et al., 1983). 
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In general, as mol,ecular weight of a PAH increases, its water solubility tends to 

decrease. For example, ph'enanthrene is more soluble in water than pyrene (fable 3-3). PAHs 

dissolved in ground water! would remain relatively intact due to slow degradation rates and 
I 

limited volatilization. UpOn release to surface water, PAHs will undergo rapid photolysis. 

Biodegradation and biotrarisformation are the ultimate fate processes for P AHs in soils and 
i 

I 
sediment. 

i 
Mueller et al. (198~) reviewed the available literature that outline enzymatic processes 

and describe microbial oxidation of PAHs and concluded the following: 

1. 

. 2. 

3. 

I . 

I 
i 

In the preserice of appropriate organisms, biodegradation of lower molecular 

weight PAHs, such as naphthalene, is relatively rapid. 
i 
I 
I 

Biological tdnsformation of3-ring PAHs, such as acenaphthene, anthracene, and 
I . 

phenanthrene, usually is slower than 2-ring PAHs. 
I 

Organisms le capable of transforming higher mol~ular weight P AHs, such as 

benzo(a)an~racene, benzo(a)pyrene, fluoranthene, and pyrene. In general, 
I 

degradation bf these compounds usually requires populations of several microbial 

species (co-~etabolism)~ Pure microbial cultures have not been identified which 

are capable ~f mineralizing these compounds. 
i 

I 
A variety of microorganisms have been found to possess the ability to degrade P AHs: 

I 
I . 

bacteria from the genera Aeromonas, Alcaligenes, Beijerinlda, Cyanobacter, Flavobacterium, 

Micrococcus, Mycobacterikn, Nocardia, Pseud~monas, Vibrio, and the fungus Phanerochaete 

chrysosporium. · In additio~ to pure-culture studies, biodegradation of creosote PAHs by mixed 

microbial communities has
1 

been demonstrated by many researchers (Mueller et al., 1989). 
. I 

I 
I 

I 

Park et al. (1990) ~tudied the fate of 14 PAHs in two soils and found volatilization to 
I 

account for 30 and 20 per6ent loss of naphthalene and 1-methylnaphthalene; for the remaining 
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12 PAHs, volatilization was pegligible. They also found that chemical reactions alone reduced 

concentrations of 2- and 3-rhlg P AHs by 2 to 20 percent; no reduction was observed for P AHs 

containing greater than 3 arJmatic rings. Half-life values in the two soils increased from 2 to 
i 

60 days for 2-, 3-, and 4-ring PARs, and to more than 300 days for 5-ring PARs. 
I 

Biodegradation rates can vaiy widely depending on such soil conditions as oxygen availability 
i -

(aerobic vs. anaerobic), pH, nutrient level, moisture content, temperature, and the resident 

microbial community. / 

i 
PARs are readily ~ioconcentrated; however, they also are rapidly metabolized and 

excreted (Niimi and Palazzo, 1986), such that bioaccumulation is not a long-term situation. The 
I 

available evidence indicatd that clearance rates for most PAHs are rapid, with half-lives of 9 
i 

days or less (Niimi and Dookhran, 1989). The dominant transport process for PAHs is 
I 

associated with sorption to koil particles, suspended particulates, and sediments; once sorbed to 
I 

soil particles and sedimenJ, transport of PAHs would be limited. 
I 
! 
I 

4.4 PHENOLIC COMPOUNDS 

! . 
Bacteria capable of degrading phenolic compounds have been isolated from soil and 

I 
water, and a variety of microorganisms-bacteria, yeast, and fungi-have been isolated for their 

ability to degrade phenol ~d substituted phenols. The primary phenol at the site is PCP. 
i 
i 

PCP is quite stabld; it does not decompose when heated at temperatures up to its boiling 
' . 

point for extended peri~s. Pure PCP is considered to be chemically inert (Bevenue and 
! 

Beckman, 1967). The chlorinated ring structure tends to impart stability, but the polar hydroxyl 
I 

group facilitates biological degradation (Renberg, 1974). PCP is not subject to the easy 
I 

oxidative coupling or eleetrophilic substitution reactions common to most phenols. Monovalent 

alkali metal salts of PCP are very soluble in water, but the protonated (phenolic) form is 
I 

virtually insol~ble. Hehce, transport of PCP in water depends largely on the pH of the 
! 

environment. 
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I 
PCP is volatile enough ito be steam distilled. Relative to other chlorinated organic 

compounds with low vapor pres~ures, volatility may cause significant losses of PCP from soils 
i 

(Briggs, 1975). Even though PCP's vapor pressure is low, a fmite amount will vaporize. 
I 
I 
I . 

In the aquatic environment, PCP may be present in a dissolved form, associated with 
I 

suspended matter or bottom sediments, or absorbed by organisms. Metal salts of the compound 
i 

have a much greater water solubility and therefore would exist primarily in the dissolved form. 
I • 

The tendency of PCP to ionize
1 

depends on the pH of the system. It is nonionized in aqueous 
\ 

solutions with a pH less than 5. There is limited evidence of microbiological degradation of 
I 

PCP in aquatic environments.! Photodecomposition and volatilization from water also may 

occur. 

In the soil, PCP is affected by many complex factors; many details of its behavior are 
\ 

unknown ·or have not been verlfied (Bevenue and Beckman, 1967). Hilton and Yuen (1963) 

reported relatively high adsoJtion of PCP in agricultural soils of Hawaii. Choi and Aomine 

(1974) studied adsorption of PCP in 13 soil samples which had various clay mineral species, 
I 
I 

organic matter content, and pH. Seven different conceptrations of PCP, ranging from 12.5 to 

500 milligrams per liter (mg/:rl), were studied. They concluded that adsorption behavior depends 
I 

primarily on the pH of the system; the more acidic the soil is, the more complete the adsorption 
I 

of PCP. Organic matter content of the soil is important to adsorption of PCP at all pH values. 

At different pH values, compbsons of untreated soil and soil oxidized with hydrogen peroxide 

(H20~ to remove organic maiter showed that humus-containing soil always adsorbed more PCP 

than H20 2-treated soil. Adsbrption of PCP by humus is important when the concentration of 
I . 

PCP is low. At higher concentrations of PCP, the inorganic fractions become more important. 
I . 
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5.0 HAZARD CHARACTERIZATION 

I 

I 

5-1 

The risk associated with exposure to any constituent is a function of the inherent toxicity 
I 

(hazard) and the exposure dose: Two general categories of toxic effects (carcinogenic and non-

' 

I 
carcinogenic) and toxicity values (reference doses [RIDs] and cancer slope factors [CSFs]) used 

to calculate risk estimates are ~iscussed in this section. 

I 
I 
I 
I 

I 
5.1 CARCINOGENIC EFFECTS 

I 
Identification of constituents which are regulated as carcinogens is based on a USEP A 

I 

classification scheme in :which ;chemicals are systematically evaluated for their ability to cause 

cancer in mammalian species. ! This classification scheme contains six categories based on the 
I 

weight of available evidence: A (human carcinogen), Bl (probably human carcinogen -limited 
I 
I 

evidence in humans), B2 (probable human carcinogen - sufficient evidence in animals and 
I • 

' I inadequate data in humans), C (possible human carcinogen- limited evidence in animals), D 

:· _:-(inadequate evidence to classirJ), and E (no evidence of carcinogenicity). Categories A, Bl, B2, 

I 
I 
I 
I 
I 
I 
I 
1··. 

I 

' . 
and C are included in. this assessment as potential human carcinoge~s. The USEP A uses a 

I . 
linearized multistage model tofderive a 95 percent upperbound estimate of cancer incidence at 

I 
a given dose. The slope of the extrapolated dose-response curve, called the CSF, is used to 

l 

calculate the probability of ~cer associated with the exposure dose. 

5.2 

i 

NON-CARCINOGENIC EFFECTS 
I 

I 
A finite dose (threshold), below which adverse effects will not occur, is believed to exist 

for non-carcinogenic chemicils. A single compound might elicit several adverse effects 
' 

depending on the dose, the route, and the duration of exposure. For a given chemical, the dose 

which elicits no effect when e~aluating the most sensitive response (the no observed effect level 
I 

[NOEL]) in the most sensitive species is used to establish a reference dose (RID) for non-

carcinogenic effects. The RID is defined as "an estimate" (with uncertainty spanning perhaps 

an order of magnitude or greater) of a daily exposure level for the human population, including 
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-~ sensitive subpopulations, that is I

1
ikely to be without an appreciable risk of deleterious effects 

during a "lifetime" (USEPA, 1989a). Typically the NOEL is dividerl by uncertainty factors of 
I 110 to 10,000, depending on the type and quality of the study, to derive the RID. RIDs are 

. established by USEPA for subch~onic exposure (2 weeks to 7 years) and chronic exposure (>7 
i ' I years) and route of exposure (ingestion and inhalation) and are reported in milligrams per 

kilogram per day (mg/kg/day). !Reference concentrations {RfCs}, reported in milligrams per 

I cubic meter (mglm'), also may ~e used to assess inhalation exposure. 

I 

5.3 TOXICITY VALUES I 
I In general, CSFs, ==I classifications, and RFDs for oral and inhalation exposures ~e 

taken from USEPA's Integrated Risk Information System (IRIS, 1993) or the Health Effects 

I 
I 
I 
I 
I 
I 
I-

I 
I 
I 
I 

I 

Assessment Summary Tables (HEAST) (USEPA, 1992a). RIDs and CSFs used in this 

report are listed in Tables 5-1 dztd 5-2, respectively. Brief toxicity summaries are provided in 
I 

Table 5-3. I 

I 
Whenever possible, rouie-specific toxicity values are used to assess risk. However, RIDs 

I 
and CSFs have not been developed for dermal exposure. Therefore, oral RIDs are adjusted, as 

i 
recommended by the USEPA (1989a), by multiplying by the oral absorption efficiency to assess 

' 

dermal exposure. CSFs are !adjusted by dividing- by the oral absorption efficiency. The 
I 

rationale for these adjustmen~ is as follows: most toxicity values are based on administered 

doses and dermal exposures ale calculated as absorbed doses. Therefore, the toxicity value is 
I 

adjusted to an absorbed dose ~alue prior to evaluating dermal exposures. Constituent-specific 
I 

dermal and oral absorption efficiencies are shown in Table 5-4. The adjusted toxicity values 
I 

used to assess dermal exposure are shown in Table 5-5. It is noted that oral CSFs for 
I 

carcinogenic PAHs were no~ adjusted for dermal exposure. Carcinogenic P AHs have been 

associated with skin cancer through a local effect. Therefore, it is inappropriate to use the oral 
I 
I 

CSF for constituents that cause skin cancer through a local rather than a systemic effect 
I 

(USEPA, 1989a). I · 
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5-3 

Toxicity values are not available for several P AHs. The RfD for pyrene was used as a 
I 

surrogate for non-carcinogen~c PAHs not having RIDs (acenaphthylene, benzo[g,h,i]perylene, 

carbazole, 1-methylnaphthalbne, 2-methylnaphthalene, and phenanthrene) and dibenzofuran. 
• I 

Benzo(a)pyrene is the only Carcinogenic PAH (cPAH) with CSFs. USEPA Region IV has 

developed a toxicity equivalJncy factor (fEF) scheme based on structure activity relationships 
I 
I 

and the toxicity literature to convert all cPAHs to benzo(a)pyrene equivalents (USEPA, 1992b). 
I 

This TEF approach is used in this report, and benzo(a)pyrene equivalents are shown in Table 
I . 

5-6. 

Isomers of tetrachlorophenols and trichlorophenol were not specified in the data 
I 

summary. Therefore, 2,3,4,6-tetrachlorophenol was used to represent tetrachlorophenols, and 
I 

two isomers of trichloroph~nol (2,4,5-trichlorophenol and 2,4,6-trichlorophenol) were chosen 
I 

to· represent trichlorophenols. An RfD is available for 2,4,5-trichlorophenol, and CSFs are 
i 

available for 2,4,6-trichlorophenol. 
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I 

6.0 EXPOSURE CHARACTERIZATION 
I 

I 

I 
This section addresses th~ potential for on-site exposure to constituents released from the 

landfarm area during construction activities. Exposure occurs only when a potential receptor 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

comes in contact with constituents released to the environment. In the absence of exposure, 
I 

there is no risk or hazard; therefore, exposure assessment is one of the key components of risk 
I 

assessment. 
I 
I 

I 
I 
I 

6.1 RELEASE SOURCE ANALYSIS 

As a result of past ope~tions as a wood-treating facility, PCP, PARs, and CCAs were 

released to site soils. In accordance with an Administrative Order on Consent with the State of 
I 

North Carolina, signed on May 20, 1985, SWP constructed and operated a landfarm to 
I 
I 

remediate soils containing PCP and various PARs associated with creosote. Details of the 

landfarm operation are provid~ in Section 4 .1. The available data indicate that bi~egradation 
of PCP and PAHs has occurred; however, residual levels of PARs and PCP remain in the 

I 
landfarm soil. Leaching from the landfarm area has not occurred, as evidenced by ground-water 

I 

and subsurface soil analyses. I Soil berms control run-on and runoff; therefore, release of 

constituents from the landfarm
1 
to surface water is not 'known or believed to have occurred. Past 

fugitive dust emissions during/ tilling and landfarm maintenance activities may have resulted in 
! 

minimal off-site transport of ~OCs. Vegetation currently limits dust emissions. Future dust 

emissions will be eliminated tompletely by flll and pavement. 
I 
I 

6.2 EXPOSURE PATIIWAYS AND RECEYI'ORS 

I ~ 
I • 

Potential exposure pathways considered in this report include incidental soil ingestion, 
I 

dermal (skin) contact with !soil, and inhalation of dust on site during future construction 

activities. 

NC09006f142l.rpt\Dceanba8, 1993 

n • • ... 

• ... 

j 



I 
-I 
I·· 
I. 
I 
·I 

.. ·1 
.I 

I 
t 
·I 
I 
I 
I 
I 
I· 
I 
I 
I 

i 
I 
I 

I ~ 

It is assumed that ruilire land use will remain industrial/commercial. A potential use for 

the site is as a loading ddck and storage area for containerized cargo by the State Ports 
I 

Authority. It is assumed that the site will be covered with fill and/or paved with concrete. 
I 

Construction of buildings over the landfarm, paving, or additional soil cover should eliminate 

exposure. However, exposhre could occur during a short-term construction period required to 
I 

develop the property or from future excavations through the fill into the landfarm soils to install 
I 
I 

utility lines or building foundations. Therefore, this report evaluates exposure of a future site 

worker during construction! and/or excavation within the landfarm area. . 
I 

I 
I 

6.3 EXPOSURE POINT CONCENTRATIONS (EPCs) 
I 
I 
I 

I 
I 

Soil EPCs were selected as the lower of the UCL or maximum concentration from 
I 

Table 3-2. EPCs for cPAHS (benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
i 

chrysene, dibenzo[a,h]anthracene, and indeno[l,2,3-c,d]pyrene) were multiplied by TEFs to 
I 

derive benzo(a)pyrene-equivalent EPCs (Table 5-6). Current PAH concentrations were assumed 
I 

to be representative of fut~re concentrations. 
I 
! 

Inhalation exposur~ was based on fugitive dust emissions· from the site, and assumed 
i 

constituent concentrations! in airborne dusts were equal to concentrations in the landfarm soils. 
I 

Dust emissions were calculated using a model developed by Cowherd et al.· (1985). This model 

assumes that the soil is !characterized by bare surfaces of finely divided material with an 

unlimited reservoir of erodible particles. This model was selected by USEPA (199lb) to 
I 

calculate risk-based prelihtinary soil remediation goals (Appendix A). Default parameters (as 
I .. · 

listed in USEPA, 1991~) were used with the following exceptions: the width of the 

contaminated area perpe~dicular to the prevailing wind direction (northeast) was estimated at 

about 220 meters (m), imd the total landfarm area was estimated at about 22,300 nr. A 

particulate emission factJr of 2.0 x 109 m3/kg was calculated (Appendix A, Table A-1). 
I 
I 
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6.4 EXPOSURE DOSE CALCULATIONS 
i 

Average daily i-ntake) (ADis) for non-carcinogenic effects and lifetime average daily 
I 

intakes (LADis) for carcinogenic effects were calculated using standard assumptions, risk 
! 

assessment guidance, site data, and professional judgment. The primary receptor identified was 
! 

a future site construction worker. Standard USEPA exposure assumptions (USEPA, 199la; 
I . 

1989a) considered for use in.1 this report are listed in Table 6-1 and are discussed below. The 

exposure dose equations and 
1
sample calculations for oral, dermal, and inhalation exPosures are 

shown in Tables 6-2, 6-3, Jd 6-4, respectively. 
I 
I 
I • • 

I 
Future site workers involved with site construction/excavation were selected to represent 

I 

the reasonably maximally exposed individuals. During construction, workers may be exposed 
I 

to soil via ingestion, inhalation of dust generated from affected soil, and dermal contact. It was 
I 

assumed that the constructio'n period would last for 13 weeks (approximately 3 months) and that 
. I 

workers would be on the job 6 days per week and 8 hours per day. Standard USEPA factors 
I 

for soil ingestion, dermal ,'contact, and inhalation rates· for construction workers were used 
I 

(USEPA, 1991a). The ADis and LADis (assuming constant COC concentrations) from 

ingestion, dermal contact,! and inhalation of dust are shown in· Tables 6-5, 6-6, and 6-7, 

respective! y. 
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7.0 RISK CHARACTERIZATION 
I 

I 
This section discusses potential risk to future site workers involved in 

I 

construction/excavation acti~ities at the Iandfarms. A distinction is made between carcinogenic 
I 

and non-carcinogenic effects~ and two general criteria are used to describe risk: excess lifetime 

cancer risk (ELCR) (for Cl~s A, B, or C carcinogens) and the hazard quotient {HQ) for non-
' carcinogenic effects. This Section presents the results of the quantitative human risk estimates 
I 

and provides a qualitative discussion of potential risk to the environment. · 

I 

The ELCR is an estimate of the increased risk, or probability, of developing cancer, and 
I 

is an indication of the increased risk which may result from site worker exposure to constituents 

in landfarm soil. The ELCR is an upperbound estimate; therefore, it is likely that the true risk 

is less than that predicted by the model. Current regulatory methodology assumes that ELCRs 

can be summed across rou:tes and media of exposure and COCs to derive a "Total Site Risk" 

(USEPA, 1989a). ELCRs 'in the target range of 10"" to 10-6 generally do not require remediation 
I 

(USEPA, 1991c). 

I 
The HQ is the ratio of the estimated exposure dose and the RID. If the HQ exceeds 1, 

there may be concern for J,otential non-carcinogenic effects. However, the HQ does not provide 

the probability of an adve~se effect as does the ELCR. An HQ greater than 1 indicates that the 
I 

estimated exposure dose for that constituent exceeds the RID, but it does not necessarily imply 
I 

that adverse health effects will occur because RIDs typically are set an order of magnitude or 
I 

more below the NOEL as discussed in Section 5. Furthermore, the level of concern does not 
I 

increase linearly with in
1

creasing HQs b~use RIDs have different levels of confidence, are 
I 

based on different toxic ~ffects, and do not consider the slope of the dose-response curve. HQs 

are summed to derive th~ hazard index (HI). Current regulatory methodology (USEPA, 1989a) 
I 

advises summing His across exposure routes for all media to derive a "Total Site HI." 

However, if the HI exckcts 1, constituents may be grouped according to critical toxic effects, 
I 

i 
and His may be calcul~ted separately for each effect. 

I 
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SITE WORKER 

I 

I Risks estimates for a futuJe site construction worker are provided in Tables 6-5, 6-6, and 

6-7 for ingestion, dermal con~ct, and inhalation exposures, respectively. ELCRs were 
I I calculated to be 6 X 10~ (ingeftion), 2 X 10"7 (dermal contact), and 1 X 10"9 (inhalation). 

Benzo(a)pyrene was responsible for more than half of the ELCR. Benzo(a)anthracene, benzo(b )-

I 
I 
I 
I 

.• • I 

and benzo(k)fluoranthene, dibenzo(a,h)anthracene, and arsenic accounted for about a third of the 
I 

ELCR. ills were calculated tb be 0.4 (ingestion) and 0.1 (dermal).· An HI could "not be 
i 

calculated for the inhalation pathway because appropriate toxicity values were not available; 
I 

however, the HI from the inhalation pathway is expected to be insignificant compared to the 
I 

other exposure routes based on the low ADis. All risk values were within or below the 
! 

regulatory target values. / 

i 
Total site risks are shown in Table 7-1. The total ELCR and HI for a hypothetical future 

I 

I·-.~ site worker (obtained by addinf risk from each exposure route) are 6 x 1~ and 0.5. Ingestion 

'--~) was the predominant exposure. route. · 

I 
I 
I 
I 
I 
I 
·-

I 
-
I { 

·..._ 

I 

i 
I 

These estimates are conservative because of the assumed high frequency of contact with 
I 

affected soil. Actual exposures may be controlled by site safety plans during construction and 

deed restrictions following initial construction. Nevertheless, the risk calculation_s _indicate that 
i 

risks to construction workers :are within acceptable regulatory ranges. 

I 
7.2 ECOLOGICAL ASSESSMENT 

I 
The objective of this ecological assessment is to determine if constituents detected at the 

! 

site have the potential to adversely affect the ecosystems at and/or surrounding the site. 
i 

Currently, the USEPA has n,o guidance for quantifying potential impacts to ecological receptors 

but has developed a qualititive approach generally used for ecological evaluation (USEPA, 

1989b). The qualitative app~oach recommends the comparison of ambient environmental media 
! . 

concentrations to relevant criteria (e.g., water-quality criteria) to determine if any of the 
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I constituents that ecological receptors may potentially contact exceed these criteria. COCs were 

detected only in soil samples at the site. Currently, there are no established state or federal soil 

I quality criteria for the protection of terrestrial organisms. Therefore, this section discusses some 

general concepts of environmental toxicology, provides a brief description of the ecological 

I community, and assesses potential impacts from available toxicity data and likelihood of 

exposure. This discussion is applicable for current conditions at the site. Future development 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·-

1 
I 
I 

of the property also will prevent exposure of environmental receptors to constituents in the 

landfarm soil. 

7.2.1 General Concepts 

Environmental toxicology or ecotoxicology combines the sciences of ecology and 

toxicology to study the ecological effects of environmental pollutants. Pollutants are defined as 

environmental contaminants that occur at nigh enough concentrations to cause deleterious 

biological effects (Moriarty, 1988). Toxicology has focused largely on studying the effects of 

single compounds on individual organisms. In ecotoxicology, this must be extended to include 

effects of multiple contaminants on the ecosystem. An ecosystem is composed of both abiotic 

and biological components. The organization of biological components are species, populations, 

and communities. The abiotic component is called the habitat. A population is composed of 

individuals of a species that occur within a defined area, and a community is a collection of all 

populations (plant, animal, bacteria, and fungi) that live in a defined area and interact with one 

another. In practice, it is not always easy to set the boundaries for populations and 

communities. The community plus its habitat is an ecosystem (Moriarty, 1988). 

The prediction· of ecotoxicological effects from chemical constituents released to the 

environment is complicated. To begin with, ecosystems are not static; the biological components 

experience constant fluctuations both in population numbers and relative composition. Abiotic 

factors (temperature, precipitation, nutrient availability, etc.) also are changing constantly. The 

stability of an ecosystem therefore is detennined to a great extent by the ability to respond to 

"nonnal" stresses. Unfortunately, the nonnal or baseline conditions are not well understood or 
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defined for any ecosystem. Therefore, it is difficult to determine whether changes in ecological 

parameters are associated with pollutants or merely reflect normal fluctuations. 

It is possible that effects on individual organisms or even populations may not affect the 

ecosystem at all. If a prey species is affected, predators may be able to shift to feeding on other 

species; losses of predators may be compensated for by other predators or by immigration of 

another predator population. Recognizing when an adverse effect has occurred, or is occurring, 

is difficult. Unless there is a mass killing within a population or community, effeets may go 

unnoticed. Sublethal effects such as behavioral changes, reduced reproductive success, enzyme 

level changes, effects on microorganisms, etc., likely will have more of an ecological impact 

than lethal effects. When effects are measured, it may be difficult to determine the cause. 

Predictive abilities also are limited by the amount of available data relevant to 

environmental conditions. Most of the toxicological database is derived from carefully 

controlled studies of single compounds on inbred populations of laboratory animals. This is in 

sharp contrast to environmental exposures, which generally involve multiple contaminants 

interacting within a complex ecosystem. Furthermore, metabolites and degradation products of 

contaminants may be of more toxicological significance than the parent compounds. The 

distribution of environmental contaminants is not uniform, and although there are numerous data 

on occurrence of contaminants in biological tissues, there are few data on rates of absorption, 

metabolism, and excretion; therefore, dose estimations are difficult. 

To summarize, although the effects of contaminants on populations of organisms are a 

concern (some perhaps more than others),._it is difficult to predict if observed effects on 

individual populations will result in any real damage to the ecosystem. The science of 

ecotoxicology is in its infancy and the ability to predict ecological effects is rudimentary at best. 

Populations are dynamic; therefore, baseline knowledge of the normal range of variability needs 

to be improved. Sublethal effects, which may be very important to overall ecosystem health, 

are very difficult to detect. Contaminants at low concentrations may not kill organisms directly 

but may greatly diminish their ability to survive and reproduce. Finally, it is important to 
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remember that chemical contamination is not the only way humans impact ecosystems. Habitat 

destruction from development, agriculture, recreation, forestry, etc., is likely the major way 

humans exert ecological impacts (Moriarty, 1988). 

It is extremely difficult to predict ecological effects of a single chemical released to the 

environment, let alone multiple chemicals such as detected at the SWP landfarm site. The 

following discussion will present ~d evaluate the results obtained from sampling of the ground 

water and soil at the landfarm site and evaluate the potential for environmental effects. 

7.2.2 Community Description 

The former SWP site was an active industrial facility for more than 60 years. Prior to 

initial development, during World War I, the site was a coastal forest. Forest and a small 

swa~p currently border the site to the south. Drainage canals along the northern and western 

borders also indicate that the property was at least partially a wetland prior to development. 

Loblolly pine (Pinus taeda), oaks (Quercus sp.), sycamore (Platanus occidentalis), hickory 

(Carya sp.), maple (Acer sp.), sweet gum (Liquidambar sryracijlua), and bald cypress (Taxodium 

distichum) were the primary canopy species; red bay (Persea borbonia), wax myrtle (Murica 

cerifera), and holly (/lex sp.) were the primary understory species observed. 

The Cape Fear River borders the site to the west. A petroleum tank farm is immediately 

north, and residential/commercial/recreational areas are east of the site. The landfarm areas 

cover approximately 5 acres in the northwestern corner of the facility. After the facility was 

closed, native grasses, shrubs, and herbaceous plants have grown on much of the land which was 

previously used as a log/lumber stockpile. While landfarms were active, vegetation was limited 

to the bermed sections between the tilled areas of the landfarm. Vegetation has now grown over 

the landfill areas . 

• 
Wildlife have free access to the site. Herons (Ardeidae), sea gulls (Laridae), doves 

(Columbidlle), fish. crows (Corws ossi.fraquis), warblers (Parulidae), sparrows (Fringillidae), 
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and finches (Fringil/idae) were observed during a brief site visit. Evidence of small mammals 

such as marsh rabbits (Sylvilaque palustris), field mice (Peromyscus sp.), and moles (Talpidae) 

also were observed. The adjacent Cape Fear River supports a diverse aquatic community; 

however, berms surrounding the land farm areas restrict runoff from the site and hence exposure. 

No critical habitats of endangered species have been identified in the area. 

The North Carolina Heritage Program was requested to search its dat4base for the 

occurrence of rare species and communities in the vicinity of the site (Appendix B). The 

Heritage Program identified one priority natural area, Brunswick River-Cape Fear Marshes, 

northwest of the site. This area is significant for its extensive tidal freshwater marshes and for 

the habitat it provides to fish and other species. The Brunswick River-Cape Fear Marshes area 

is approximately 0.6 mile from the site. The Cape Fear River lies between the site and this 

area. 

The Heritage Program also identified records of several rare species within approximately 

1 mile of the site. These species include: the state significantly rare cypress knee sedge (Carex 

decomposita); the state threatened Carolina grasswort (Liliaeopsis carolinensis); the state 

candidate Carolina bishopweed (Ptiliumniwn sp.); the state and federal threatened American 

alligator (Alligator mississippiensis); the state and federal endangered shortnose sturgeon 

(Acipenser brevirostruin); the state special concern species least killfish (Heterandriafonnosa); 

the state endangered barrel floater (Anodonta couperiana); the state endanged magnificent rams

hom (Planorbella magnifica); and · the extirpated Greenfield ramshom snail (Helisoma 

eucosmiwn). The Heritage Program indicated that some of these species have not been seen in 

the area in recent years; however, they did not indicate which species. 

An expanded list of rare species potentially occurring within the Wilmington area was 

included by the Heritage Program (Appendix B). These species include: the state and federal 

endangered shortnose sturgeon and red cockaded woodpecker (Picoides borealis); the state 

endangered barrel floater and magnificent ramshom; the state threatened American alligator, 

Carolina grasswort, and snowy orchid (Platanthera nivea); the extirpated greenfield ramshom 
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snail; significantly rare and/or candidate species least killfish, black-necked stilt (Himantopus 

mexicanus), Eastern coral snake (micrurus fulvius), mimic glass lizard (Ophisaurus mimicus), 

Carolina gopher frog (Rana capito capito), Brazillian free-tailed bat (Tadarida brasiliensis), rare 

skipper (Problema bulenta), cypress knee sedge, swamp lily (Crinum americanum), Leconte's 

flatsedge (Cyperus lecontei), venus flytrap (Dionaea muscipula), blackfruit spikerush (Eleocharis 

melanocarpa), pondspice (Litsea aestivalis), ribbed bishop's-weed (Ptilimnium costatum), 

Carolina bishopweed, feather-bristle beakrush (Rhynchospora oligantha), and co45tal beakrush 

(Rhynchospora pleiantha). 

Based on the habitat preferences of these species, none of these species is expected to 

inhabit the industrial landfarm site. It is not known whether these species existed in this area 

prior to industrialization of the property. 

7 .2.3 Community Effects 

Constituent concentrations detected in soil samples collected during the 1990 and 1991 

sampling are presented in Table 3-2. PAHs were detected in both sampling rounds. PAHs, 

phenolics, arsenic, chromium, and copper were identified. PAHs detected at the highest 

concentrations were anthracene (900 mg/kg), fluoranthene (520 mg/kg), and pyrene (980 

mg/kg). PCP, arsenic, chromium, and copper were detected at maximum concentrations of 

150 mg/kg, 84 mg/kg, 100 mg/kg, and 150 mg/kg, respectively. 

PAHs occur in the terrestrial enVironment both (1) naturally from forest frres, volcanoes, 

and synthesis by plants and micro-organisms, and (2) from anthropogenic sources such as the 

burning of fossil fuels, fuel exhausts, and waste products from industry in localized areas, as in 

this case. Endogenous soil concentrations range from 1 to 10 micrograms per kilogram (J.tg/kg) 

and in plants from 10 to 20 pg/kg (Edwards, 1983), and reported background concentrations of 

total PAHs in urban soils range from 100 mg/kg to 175 mg/kg (USEPA, 1980). 
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Eventually, much of the PAHs in the environment reaches the soil either by direct 

accumulation or following deposition on vegetation. Plants are capable of uptake, translocation, 

metabolism, and degradation. However, in areas with high concentrations ofPAHs, assimilation 

can exceed metabolism and degradation. This can result in accumulation within plant tissues. 

PAHs accumulate highest in plant peels and oils. Wang and Meresz (1982) compared the levels 

of 17 PAHs measured in cultivated soil with levels in tomatoes, beets, and onions. The site soil 

concentration in their study was 1.1 mg/kg PAHs, of which up to 18 percent of th!s (0.2 mg/kg 

dry weight) was measured in plant tissues. Phytotoxic effects of PAHs on germination, growth, 

and development of plants are not well known; however, the presence of plants along the 

landfarm berms and within the landfarms indicate that some if not all species can adapt to the 

current site concentrations. 

Microorganisms and animals can metabolize PAHs (Edwards, 1983). In fact, high PAH 

con~ntrations in soil can lead to increased populations of microorganisms capable of degrading 

the PAHs (Edwards, 1983). 

P AHs may accumulate in terrestrial animals through the food chain or by ingestion of 

soil; however, they show little tendency to biomagnify in food chains (Eisler, 1987). Although 

PAHs may accumulate in plants and animals, most are metabolized rapidly or their levels are 

regulated by homeostatic mechanisms in higher organisms. InvP.rtebrates, small mammals, or 

birds living in or foraging at the landfarm areas would be exposed to P AHs. Gile et al. (1982) 

studied the environmental fate of creosote tar distillate (9 percent acenaphthene and 21 percent 

phenanthrene and dieldrin) in a terrestrial microcosm. The environment contained soil, rye 

grass, insects, snails, and earthworms. Two voles were added 54 days after the experiment 

began for +20 days. Daily average surficial soil concentrations were 1.19 mg/kg acenaphthene 

and 0. 6 mg/kg phenanthrene; various levels of these compounds were detected in all parts of the 

system. Levels measured in voles exceeded average soil concentrations, but toxic effects were 

not reported. However, exposure to creosote apparently reduced cricket predation by voles. 

The concentrations of P AHs in this study are much lower than those detect~ at the SWP site. 
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In soils, phenol and trichlorophenols are expected to biodegrade rapidly; however, this 

process may be hindered or precluded by the presence of excessively high concentrations of 

these constituents or lack of nutrients or microorganisms capable 'of degrading the constituents 

(Agency for Toxic Su?stances and Disease Registry [ATSDR], 1988; 1989a). There is evidence 

that cresols biodegrade in soils; however, information on the biodegradation rate is not available 

(Howard, 1989). Plants can metabolize phenol rapidly; therefore, exposure to phenol by 

consumption of plant foods is minimal (ATSDR 1988). Based on bioconcen~tion factors 

(BCFs) for cresols (approximately 20 Liters per kilogram [Ilkg], phenol (approximately 200 

Ukg), and trichlorophenols (approximately 300 Ukg) (Howard, 1989), these compounds are not 

expected to significantly bioconcentrate in organisms. There is no good information in the 

literature on the bioconcentration of the COcs·by terrestrial life. Although BCFs are determined 

using aquatic species, they can serve as a general indication of a constituent's potential for 

bioconcentration in other species. 

It is not known if the arsenic, chromium, and copper detected at the site are in forms that 

are bioavailable to potential receptors. The bioavailability of metals to animals at higher trophic 

levels generally is determined by transfer from water. and food organisms rather than soils 

(Connell and Miller, 1984). 

Arsenic can be relatively toxic to plants; however, its toxicity depends on the 

concentration of soluble, rather than total, arsenic in soils. Above 2 milligrams of soluble 

arsenic per kilogram of soil, marked damage to plants is known to occur (Vandecaveye et al., 

1936). Arsenic poisoning has been reported iri some cattle in pastures contaminated by very 

high levels of arsenic in soil; however, Eisler (1988) reports that episodes of terrestrial wildlife 

poisoning by arsenic are infrequent. Concentrations causing death in 50 percent of test animals 

(LD5oS) of 40.4 mg/kg body weight have been reported in wild rabbits and hares following acute 
• 

oral exposure (National Research Council of Canada [NRCC], 1978). Although arsenic can 
bioaccumulate in terrestrial species, the available data indicate that biomagnification does not 

occur (Andren et al., 1988; National Academy of Science [NAS], 1977). 
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Chromium is mOderately to severely toxic to plants depending on its fonn. Chromates 

have been found to be the most toxic to plants. It is likely that soluble, hexavalent chromium 

may be responsible for the toxic effects reported for soil-based plants. Symptoms of chromium 

toxicity in plants generally appears as chlorosis in young leaves, brownish-red coloration of 

leaves, wilting of tops, and root injury (Kabata-Pendias and Pendias, 1984) at levels as low as 

1.37 mg/kg (Mertz, 1967). 

Chromium is considered to be an essential trace element for animals. It is biologically 

non-toxic to animals as chromium III. Chromium VI may be up to 100 times more toxic to 

animals. Chromium VI causes toxicity to experimental animals at concentrations of 5 mg/kg in 

feed; chromium III is toxic at 260 mg/kg in feed (Sax and Lewis, 1989). 

Copper tolerance in animals varies widely partly because of differences in dietary levels 

of ~ther trace elements such as iron, molybdenum, selenium, sulfur, and zinc (NAS, 1980). 

NAS suggested the following tolerable levels for dietary copper: 25 mg/kg for sheep, 100 

mg/kg for cattle, 200 mg/kg for rabbits, 250 mg/kg for swine, 300 mg/kg for turkeys and 

chickens, and 800 mg/kg for horses (NAS, 1980). Furr et al. (1976) and Dowdy and Larson 
' . 

(1975) conducted studies on plant growth in soils amended with sludge. They reported that 

soil/sludge copper concentrations of 395 mg/kg and 245 mg/kg had no effect on plant growth 

and physiology, respectively. However, Kabata-Pendias and Pendias (1992) reported that copper 

levels in soil as low as 60 mg/kg can be phytotoxic to some plants. 

Bioaccumulation of the COCs would be most significant for those COCs which have a 

moderate to high potential for uptake by plants and animals serving as food sources at the site. 

Arsenic and copper have a moderate potential for uptake into plants (Kabata-Pendias and 

Pendias, 1992); however, they are not a biomagnification concen:t and will not be passed on to 

higher foodchain organisms. 
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7 .2.4 Ecological Summary 

Insects, small mammals, birds, and plants potentially have been exposed to P AHs, 

phenols, creosols, and inorganics at the site; however, it is not known if toxicity has occurred. 

Toxic effects, if any, would be limited in scope because of the small size of the site and past 

maintenance activities. In addition, COCs at the site are unlikely to pose a biomagnification 

hazard to potential receptors. Therefore, the potential for adverse environmental effects (beyond 

the impact from past and future development and industrial use) are believed to be minimal . 
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8.0 UNCERTAINTIES 

The risk assessment represents conservative estimates of the potential risks associated 

with constituents at the wood-treatment plant operated by SWP. However, it is important to 

recognize that considerable uncertainty is inherent in the risk assessment process. There are 

three basic components of a risk assessment, each of which contributes uncertainties: monitoring 

_data, exposure scenarios, and toxicity values. These components are discussed below . . . 

This risk assessment is founded on the assumption that the monitoring data adequately 

describe constituent concentrations at the site. It was assumed that the landfill environment 

would be relatively homogeneous; therefore, a systematic sampling design (points at each comer 

and one in the middle) was used. The data indicate that the concentrations were relatively 

evenly distributed. All P AHs and inorganics were detected in each sample, and maximum 

con?entrations were generally less than an order of magnitude greater than the mean . 

Uncertainty associated with analysis of samples can be minimized by using appropriate 

analytical methods and equipment, documenting chain of custody of samples, and implementing 

strict laboratory data validation and quality assurance procedures. It is also critical that sample 

detection limits be lower than the standards or other criteria used to evaluate health risk. The 

sample quantitation limits were adequate for the risk assessment. 

Exposure scenarios also are characterized by uncertainty. Because the specific nature and 

extent of actual exposures are often unknown, it is necessary to use standard assumptions and 

professional judgment to construct possible scenarios. The scenario presented in this report 

represents a conservative approach based on the available information concerning probable future 

site use and was intended to overestimate actual exposure. 

The toxicity values and other toxicologic (health effects) information used in this report 

are associated with uncertainty but are based on the most recent information available. In some 

cases, particularly for inhalation exposures, toxicity values were not available. The impact of 
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missing toxicity values on the risk assessment is probably low because inhalation appears to be 

the least important exposure route. 

The use . of surrogate toxicity values to evaluate risk also adds to uncertainty. 

Benzo(a)pyrene TEFs (USEPA, 1992b) were used to calculate ELCRs for cPAHs, and the RID 

for pyrene was used to represent P AHs which did not have an RID. Potential carcinogenic 

effects of dermal exposure to PAHs could not be evaluated. However, local. skin tumors 

resulting- from PAH exposure require high doses over a long exposure period. Normal hygiene 

practices should eliminate the risk of skin tumors from exposure to P AHs at the site. 

It generally is acknowledged that there also is considerable uncertainty associated with 

the toxicity of mixtures. For the most part, data about the toxicity of chemical mixtures are 

unavailable. Rather, toxicity studies generally are performed using a single chemical. 

Che~icals present in a mixtUre can interact to yield a new compound, or one of the compounds 

could interfere with absorption, distribution, metabolism, or excretion of another. Chemicals 

also may act by the same target organ or can act completely independently. This risk assessment 

assumes that toxicity is additive; the His were summed across constituents. This procedure 

assumes that the mixture of constituents present at the site 'have neither synergistic nor 

antagonistic interactions. 

Because of the inherent uncertainty associated with risk assessment, current methods are 

designed to compensate by using conservative toxicity and exposure estimates. Therefore, the 

risk estimates in this report likely do not underestimate actual risks for the COCs evaluated but 

may overestimate risks by an order of magnitude or more. 
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9.0 FINDINGS AND CONCLUSIONS 

A risk assessment was conducted for potential exposure during future site construction 

and development to landfarm soils at the former SWP site in Wilmington, North Carolina. 

Potential risks were evaluated· by considering direct contact with affected soils (ingestion and 

dermal contact) and inhalation of fugitive dusts by a site construction worker. Actual future 

exposure likely will be limited to a short construction period (assumed to Qe 3 months), 

following which the landfarm areas will likely be covered by fill and pavement. Total risks 

were compared to the USEPA (1991c) guidelines of 1Q4 to 10-6 for ELCRs and an m of 1.0 for 

non-carcinogenic effects. Findings and conclusions are summarized below: 

• Based on data from the available monitoring wells, release of constituents from 

the landfarmed soils to ground water has not occurred. Run-on/runoff controls 

at the landfarm presumably prevent release to nearby surface water and 

sediments. Thus, current or foreseeable future exposure to these media were not 

identified as pathways of concern associated with landfarming operation. 

• The potential exists for exposure (ingestion, dermal contact, and inhalation of 

fugitive dust) to surficial soils at the site during future construction activities. 

• The total ELCR calculated for a future site construction worker was 6 x 1~ and 

is within ·the target risk range of 1()4 t<? 10-6. Potential ingestion of 

benzo(a)pyrene in soil accounted for most of the risk. 

• The total m was 0.5 and is below the target value of 1.0. 

• Ecological impacts of the landfarms are limited by their relatively small size and 

surrounding development. Invertebrates, small mammals, and birds would have 

the greatest potential to be exposed to COCs at the site. The potential for 
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threatened or endangered species to be impacted by the site appears to be remote. 

Future development will prevent exposure to ecological receptors. 
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DIOXINS AND FURANS: WHERE THEY 
COME FROM 

by Todd Paddock, 
Academy ofNatural Sciences 

July, 1989 

Dioxins have caused a great deal of concern because they have been found in many places and are 
extremely toxic. Furans are similar chemicals and are often found with dioxins. 

Dioxins and furans have never been manufactured deliberately, except in small amounts for research 
purposes. They are unintentionally created in two major ways: 1) by the processes used to manufacture 
some products, for example, certain pesticides, preservatives, disinfectants, and paper products; 2) when 
materials are burned at low temperatures, for example, certain chemical products, leaded gasoline, plastic, 
paper, and wood. 

Dioxins and furans from manufacturing 

Dioxins can be inadvertently formed during the manufacture of a group of chemicals called 
chlorophenols, and the products made from them. Chlorophenols have been widely used to preserve 
wood, hides, textiles, paints, glues, and other materials, as disinfectants, and to keep industrial cooling 
waters free of nuisance organisms. Some of these_ uses have been phased out. 

A chlorophenol called 2,4,5-trichlorophenol is always contaminated with the most toxic kind of dioxin or 
furan, called 2,3, 7,8-TCDD. After 2,4,5-trichlorophenol was identified as a source of dioxins, 
manufacturers that used 2,4,5-trichlorophenol found ways to remove the contaminant from their 
products. This often meant that the 2,3,7,8-TCDD was then concentrated in the wastes from such 
production. 

Improper disposal of such waste resulted in the contamination of the town of Times Beach in Missouri, 
the Love Canal in New York, and other areas. Many highly contaminated sites remain where these wastes 
were handled, stored, or landfilled. 2,4,5-trichlorophenol is no longer produced in the U.S. 

Other chlorophenols can contain dioxins and furans. Pentachlorophenols, which are used to preserve 
wood, can contain relatively high levels of dioxins and furans, including many highly toxic kinds. Wood 
treatment facilities and sawmills have been significant sources of contamination, and wastes from their 
facilities are now treated as hazardous, or are proposed to be treated as such. 

Polychlorinated biphenyls (PCBs) have been widely used as cooling fluids in electrical equipment and 
some industrial cooling systems. Such fluids are often a mixture ofPCBs and other chemicals. PCBs can 
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contain low levels offurans, and the other chemicals can contain low levels ofboth dioxins and furans. 
Very large amounts ofPCBs have been released to the environment. They are no longer manufactured in 
the U.S., and are being removed from most uses. 

Dioxins and furans were discovered in the waste products of some pulp and paper mills in 1985, after fish 
downstream from the mills were found to contain low levels of2,3,7,8-TCDD. Since then, extremely 
small amounts of dioxins and furans have been found in some paper products. The EPA and the paper 
industry have been working together to understand the problem and reduce or eliminate the amounts 
inadvertently formed in the manufacture of paper. Presently, it is believed that a chlorine bleaching 
process used at some paper mills is responsible for the creation of dioxins and furans. 

Dioxins and furans from burning 

Many of the products and wastes that are contaminated with dioxins and furans will produce larger 
amounts when burned. For example, when treated wood is eventually burned, the chlorophenols that burn 
with it could be a widespread source of dioxins and furans. Also, wood treatment facilities often collect 
waste pentachlorophenol in ponds, and in the past set fire to the ponds to reduce their volume. This 
practice generated significant amounts of dioxins and furans. 

PCBs can produce large amounts of furans when they are burned, and the chemicals that are often mixed 
with PCBs for use in electrical equipment can produce dioxins. Fires involving transformers and 
capacitors have contaminated buildings, power stations, locomotives, and other places with dioxins and 
furans. 

Polybrominated biphenyls (PBBs) are widely used as flame retardants in textiles, carpets, and plastics. 
These materials are resistant to igniting but will burn in a building fire or incinerator. When they burn, 
they can be a source of dioxins and furans. 

Polyvinyl chloride (PVC) is a common plastic that can produce dioxins and furans when burned. PVC is 
often present in municipal waste in large amounts, and is believed to contribute to the dioxins and furans 
from incinerators. 

Many sources of combustion produce dioxins and furans. Incinerators, both municipal and industrial, are 
significant sources. Dioxins and furans have been found both in the incinerator ash and in the gases and 
tiny particles escaping through stacks. Power plants, smelters, steel mills, and oil and wood stoves and 
furnaces all emit dioxins and furans. 

Greater amounts of dioxins and furans are produced when material is burned inefficiently and at low 
temperatures. For example, the amounts of dioxins and furans formed during incineration can be reduced 
by higher temperatures and more complete burning. Modern incinerators produce smaller amounts of 
dioxins and furans than older ones, and new technology is expected to reduce the amounts even further. 

Leaded gasolines, which contain chlorinated additives, produce very small amounts of dioxins and furans 
when they are burned. Thus, autos may contribute significant amounts of dioxins and furans, especially in 
urban areas. In the U.S. and much of Europe, the use ofleaded fuel has declined dramatically in the past 
decade a~d will continue to decline, thus reducing this source considerably. 

Because dioxins and furans have been found in the chimneys ofwood burning stoves, it has been 
proposed that forest fires and other natural burning is responsible for a large amount of the dioxins and 
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furans present in our environment. 

Cores drilled from the bottom of the Great Lakes and from a lake in Switzerland were analyzed for 
dioxins and furans. Researchers can count the years in such cores, just as you can count the rings in a 
tree. In the sediment cores from all lakes, they found almost undetectable amounts of dioxins and furans 
before around 1940, a time they say corresponds to the large scale production and incineration of 
chlorinated aromatics. There are many sources of dioxins and furans. Some of them, such as the use of 
chlorophenols, the incineration ofwaste, and other sources of combustion, are widespread and numerous. 
Others, such as contaminated manufacturing and waste sites, are few in number and usually local 
problems. Reducing the creation and release of dioxins and furans will require attention to all these 
sources. 

This article is based on information contained in a Special Report: Dioxins and Furans, published by the 
Environmental Associates. Follow this link to learn more. 
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